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PREFACE
Dear Colleagues,

On behalf of the Local Organizing Committee [ am pleased to welcome our distinguished delegates and
guests to the IDSES’19 — 1st International Data Science and Engineering Symposium (IDSES’19) held
during May 2-3, 2019 in Karabiikk, TURKEY. IDSES’19 is organized and sponsored by Karabiik

University.

The Symposium provides the ideal opportunity to bring together academicians who work in this field,
data scientists, data miners, data engineers and researchers who want to improve themselves. The main
goal of this event is to provide an international scientific forum for the exchange of new ideas in data
science fields. With the increase of global competition and the development of technology, the training
of experts in this field gained importance with the studies carried out in the field of data science and

engineering.

Data discipline and engineering discipline have emerged to give meaning to data stacks, to analyze data
stacks and to transform them into information. The implementation of data science and engineering
methods enables administrators to make effective and quick decisions to increase operational efficiency

as well as to keep the pulse of the society, employees and institutions.

I would like to thank the program committee members for their support at shaping the Symposium

program and the research community for their valuable contributions to the Symposium.

Thank you very much for participating in IDSES’19.

With my warmest regards and respect,

Prof.Dr. Filiz ERSOZ

Chair of IDSES’19
On behalf of Organizing Committee
May 02-03, 2019 Karabiik-TURKEY
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Factor Analysis of Distribution Tails: Applications in Finance

Stan URYASEV
Director of the RMFE Lab in Industrial & Systems Engineering

University of Florida, USA

Abstract: A popular risk measure, Conditional Value-at-Risk (CVaR), is called Expected
Shortfall (ES) in financial applications. The paper developed algorithms for implementation of
linear regression for estimating CVaR as a function of some factors. Such regression is called
CVaR (Superquantile) regression. The main statement of the paper: CVaR linear regression can
be reduced to minimizing the Rockafellar Error function with linear programming. The theoretical
basis for the analysis is established with the Quadrangle Theory of risk functions. We derived
relationships between elements of CVaR Quadrangle and Mixed-Quantile Quadrangle for discrete
distributions with equally probable atoms. The Deviation in CVaR Quadrangle is an integral. We
presented two equivalent variants of discretization of this integral, which resulted in two sets of
parameters for the Mixed-Quantile Quadrangle. For the first set of parameters, the minimization
of Error from CVaR Quadrangle is equivalent to the minimization of Rockafellar Error from the
Mixed-Quantile Quadrangle. Alternatively, a two-stage procedure based on Decomposition
Theorem can be used for CVaR linear regression with both sets of parameters. This procedure is
valid because the Deviation in the Mixed-Quantile Quadrangle (called Mixed CVaR Deviation)
coincides with the Deviation in CVaR Quadrangle for the both sets of parameters. We illustrated
theoretical results with a case study demonstrating the numerical efficiency of the suggested
approach. The case study codes, data and results are posted at the website. The case study was
done with the Portfolio Safeguard (PSG) optimization package which has precoded Risk,

Deviation, and Error functions for the considered Quadrangles.

Keywords: Quantile, VaR, Quadrangle, CVaR, Conditional Value-at-Risk, Expected Shortfall,
ES, Superquantile, Deviation, Risk, Error, Regret, Minimization, CVaR Estimation, Regression,

Linear Regression, Linear Programming, Portfolio Safeguard, PSG
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Identification of Green Supply Chain Management (GSCM) Barriers in the Indian Context

Mohd. Azmi Khan', Salma Ahmed’, Sadia Samar Ali°

L2 Aligarh Muslim University, Department of Business Administration Aligarh,

India

3 King Abdul-Aziz University, Department of Industrial Engineering
Jeddah, Saudi Arabia

Abstract: Due to the new trends in global warming, environmental consciousness has become a
greater concern among the organizations and industries globally. Green Supply Chain
Management (GSCM) has received an increased attention from academia and industries in last
few years. Green Supply Chain Management (GSCM) has emerged as an innovative
organizational strategy to reduce environmental impacts of supply chain activities as well as
efficient usage of energy and material. In today’s developing economies, customers are becoming
more conscious of the environment and governments are making stringent environmental laws, so
the industries need to reduce the environmental impact of their supply chain activities. There are
many barriers which directly and indirectly affect the implementation of GSCM in an organization.
In this paper twenty barriers have been identified through extensive literature review and expert
opinion of academicians. These barriers are found to exist in all organizations irrespective of
industry domain. Due to the presence of various barriers, Indian organizations are struggling to
implement GSCM in their operations. By removing the barriers, Indian industries can focus on

cleaner production by adopting Green Supply Chain Management (GSCM) in their operations.

The Objective of the study was to identify the GSCM barriers in Indian context. The research
methodology was perusing literature in GSCM and validating by experts opinion. Literature was
perused irrespective of industry domain. The study concludes by narrowing on twenty barriers

which play a prominent role in the Indian context.

Keywords: Green Supply Chain Management, Barriers, Indian Context.



.r'@ 5
R Ist International Data Science & Engineering Symposium

[ D S E S I1 9 Aay 02-03, 2019

KARABUK

UNIVERSITESI

How Should Data Science Education Be?

Necmi GURSAKAL', Firat Melih YILMAZ?, Ecem OZKAN?, Deniz OKTAY?
!Fenerbahge University, Istanbul, Turkey
2Uludag University, Bursa, Turkey

Abstract: The interest in data science is increasing in recent years. Data science, including
mathematics, statistics, big data, machine learning, and deep learning; can be considered as the
intersection of statistics, mathematics, and computer science. Although the debate continues about
the core area of data science, the subject is a huge hit. Universities have a high demand for data
science. They are trying to live up to this demand by opening postgraduate and doctoral programs.
Since the subject is a new field, there are significant differences between the programs given by
universities in data science. Besides, since the subject is close to statistics, most of the time, data
science programs are opened in the statistics departments, and this also causes differences between

the programs.

Data science education has to be more project-based since up to now, there is no core knowledge
of data science like other sciences. It is probably the hypercorrect choice to learn this job in a
university which is intertwined with industry and provides plenty of opportunity for internships.
In this article, we will summarize the data science education developments and give curriculum
examples from the world at the undergraduate and graduate level. Regarding these examples, every
university thinks data science as he wants and the names and the contents of these programs really

differs.

Keywords: Data Science, Data Product, Recommendation System.
REFERENCES
[1] S. Gutierrez, Data Scientists at Work, Apress, 2014.

[2] N. Casey, “Can Al fix education? We asked Bill Gates”, 2016.[Online]. Available:
https://www.theverge.com/2016/4/25/11492102/bill-gates-interview-education-software-artificial-
intelligence [Accessed: 13- April- 2019]



1
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

[3] Atlantic, “Artificial Intelligence Promises a Personalized Education forAll”,2018.[Online].

KARABUK

UNIVERSITESI

Available:https://www.theatlantic.com/sponsored/vmware-2017/personalized-education/1667/ [Accessed:

13- April-2019]

[4] S. Lior, "Is Data Science an Academic Discipline?”,2017.[Online]. Available: https:/www.

datasciencecentral.com /profiles /blogs/is-datascience-an-academic-discipline [Accessed: 13- April- 2019].

[5] P. L. Jennifer, “Maslow’s Hierarchy of Data Science: Why Math and Science Still Matter”,
2019, [Online]. Available: https://www.datasciencecentral.com/profiles/blogs/maslow-s-hierarchy-of-

data-science-why-math-and-science-still [Accessed: 13- April- 2019].

[6] E. Colson, “Why Data Science Teams Need Generalists”, HBR, 2019, [Online]. Available:
https://hbr.org/2019/03/why-data-scienceteams-need-generalists-not-specialists [Accessed: 13- April-
2019].

[7] N. Thomas, “How It Feels to Learn Data Science in 2019”, Towards Data Science, 2019.
[Online]. Available: https://towardsdatascience.com/how-it-feels-to-learn-data-science-in-2019-

6e¢¢688498029. [Accessed: 15- April- 2019].
[8] DJ Patil, Building Data Science Teams, O’Reilly Media, 2011.

[9] S. Steve, “Enable Deeper Understanding with Great Data Storytelling”,2017.[Online].
Available: https://tdwi.org/articles/2017/03/09/enable-deeper-understanding-with-great-data-storytelling.
aspx [Accessed: 15- April- 2019].

[10] S.C. Hicks, and R. A. Irizarry, “A Guide to Teaching Data Science.”, American Statistical
Association, 2018. Pp.382-91.

[11] A. Stone, “Will Data Scientists Have a Big Impact on Education?”, 2017. Online]. Available:
https://www.govtech.com/education/k-12/Will-Data-Scientists-Have-a-Big-Impact-on-Education.html.
[Accessed: 15- April- 2019].

[12] W. Vorhies, “Getting a Data Science Education”, Data Science Central, 2015.[Online].
Available:https://www.datasciencecentral.com/ profiles/ blogs/getting-a-datascience-education [Accessed:

17- April- 2019].

[13] A. Woodie, “Universities Get Creative with Data Science Education”, Datanami,
2018.[Online]. Available: https://www.datanami.com/2018/08/23/universities-get-creative- withdata-
science-education/ [Accessed: 19- April- 2019].



1
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

[14] National Academies of Sciences, Engineering, and Medicine. Data Science for

KARABUK

UNIVERSITESI

Undergraduates: Opportunities and Options, The National Academies Press. 2018.

[15] Park City Math Institute (PCMI) Undergraduate Faculty Group, “Curriculum Guidelines for
Undergraduate Programs in Data Science”, Annual Review of Statistics, 2016. pp.1-26

[16] T. Akimichi, “A new era of statistics and data science education in Japanese universities”,

Japanese Journal of Statistics and Data Science, 2018, pp. 109—-116.

[17] Zhang Jilong, Fu Anna, Wang Hao, Yin Shenqing, “The Development of Data Science
Education in China from the LIS Perspective”, The International Journal of Librarianship,2017, pp. 19-26.

[18] MNM, “20 Universities for pursuing Master of Science in Data Science (On-Campus) in the
USA — 20187, Towards Data Science,2018. Online]. Available: https://towardsdatascience.com/20-
universities-for-pursuing-master-of-science-in-data-science-oncampus-in-the-usa-2018-9970d5d25bd5

[Accessed: 22- April- 2019]

[19] University of Waterloo, “Department of Statistics and Actuarial Science”, 2017-2018.
[Online]. Available: https://uwaterloo.ca/statistics-and-actuarial-science/sites/ca.statisticsand-actuarial-

science/files/uploads/files/datascience-2017-2018.pdf [Accessed: 22- April- 2019]

[20] Data Science Degree Programs, “30 Best Master’s In Data Science Degree Programs 2019,
2019. [Online]. Awvailable: https://www.datasciencedegreeprograms.net/rankings/masters-datascience/

[Accessed: 22- April- 2019]

[21] J. Brooks, “Why so many data scientists leaving their jobs”, 2018. [Online]. Available:
https://www.kdnuggets.com/2018/04/why-datascientists-leaving-jobs.html [Accessed: 22- April- 2019]



.r'@ 5
R Ist International Data Science & Engineering Symposium

[ D S E S I1 9 Aay 02-03, 2019

KARABUK

UNIVERSITESI

Data Analysis and Kansei Engineering

Mustafa Umut OZTURK, Ahmet OZTURK

Department of Econometrics, Uludag University, TURKEY

Abstract: One of the most important steps in establishing a successful business is to do accurate
data analysis. The correct analysis of the data and the correct information as a result of the analysis
reveal the wishes, feelings, emotions, and demands of the users. With data analysis useful
information should be discovered, those who are useless should be cleaned and what should have
done in the next process. Several types of data analysis methods can be done based on the data
collected from Kansei survey. These analyses play an important role in the process of Kansei
Engineering. There are several types of statistical analysis that are developed to use in Kansei
studies such as variance analysis, linear regression analysis, flow data analysis, principal
component analysis, quantification theory I, factor analysis, cluster analysis, rough set theory.
The purpose of data analysis is to synthesis statistical data or Kansei words with the product

properties and therefore to be applied in the design context.

Kansei engineering is a method used to convert a customer’s ambiguous imagine product
into detail design. Kansei Engineering starts from decision of strategy as design domain as well
as target. It is collected the Kansei words related to the product domain. The word Kansei, which
is used in design and other research areas. It means the feeling of beauty and pleasant emotions
reflected by any object and its desire in Japanese. Kansei words form the basis of Kansei
engineering. In a way, Kansei engineering is a product development method which can measure a

customer’s feeling, values and affective needs and translate them into concrete product solutions.

Since 1980’s Kansei Engineering has expanded greatly and become a significant discipline
both in the industrial and the academic world. Furthermore, Kansei Engineering developed as an
efficient research discipline, providing many innovations and market success in the industrial
world. It is founded by Mitsou Nagamachi, a professor at Hiroshima University. He is considered
to be the father of Kansei Engineering. The term Kansei Engineering itself was used the first time

in 1986 by Yamanota, president of Mazda Automotive Corporation at Michigan University.
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The main aim of this study is to explain Kansei engineering and model which is rarely seen
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in Turkish literature and to reveal its relationship with data analysis. Besides, the future of

importance of data, Big data, data analysis and Kansei Engineering will be discussed.
Keywords: Data, Data Analysis, Big Data, Kansei, Chise, Kansei Engineering.
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Methodology for Building A Security System for Banking Information Resources

Serhii Yevseiev

Simon Kuznets Kharkiv National University of Economics, UKRAINE

Abstract: The revolutionary changes of the last decade in the banking sector have led to the
integration of information and computer networks into a single information and cybernetic space,
which has led to the creation of automated banking systems that have substantially expanded the
spectrum of electronic services of state and commercial banks of the world. As a result, threats to
such a national information resource of the state as the banking information resources under which
the banking information refers. Threats to the security of banking information resources have
become signs of hybridization. Manifestations of hybridity as a result of the simultaneous impact
of threats to information security, cybernetic security and information security on banking
information resources have led to the emergence of synergies, the negative manifestations of which
require a radical revision of the concepts of the construction of existing security systems. Thus, it
becomes clear that there is a need for a radical revision of the current methodological principles
for building a security system for banking information resources both for Ukraine and for the world

as a whole.

Keywords: Security of Banking Information Resources, Automated Banking System, A
Synergetic Model of Threats to the Security of Banking Information Resources, A Classifier of
Threats to the Security of Banking Information Resources, Information Security, Cybersecurity,
Security to Information, Investments, Emergent Properties, Synergistic Effect, Hybrid Crypto
Codes on Damaged Codes, Elliptic Codes, Methodology.
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LiBerated Social Entrepreneur. Using Business Metrics: Migport Refugee Big Data
Analytics. With a Note on Ability and Disability

Gerhard-Wilhelm WEBER', Berat KJAMILF, Dominik CZERKAWSKI'
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Abstract: LiBerated Social Entrepreneurship in Developing and Emerging Countries consists of
a social entrepreneur using business metrics, to sustain social impact. We study differences
between developing and developed countries, introducing a new OR approach to development.
Commercial entrepreneurs are generally oriented to business metrics like profit, revenues and
return. Instead, social entrepreneurs are non-profits or a blend with for-profit goals, generating
Return to Society. In DCs, a social entrepreneurship has been uncommon. We introduce a mid-
way as LiBerated Social Entrepreneur, where social businesses should be sustainable. We apply
Game and Max-Flow - Min-Cut Theories, Schumpeter’s creative destruction and Adam Smith’s
diversification model for our business plan. As a result, B. Kjamili started Migport, formerly Q-
Zenobia: a mobile application that runs as a “refugee portal”, supported by “Refugee Big-Data
Analytics”: refugees submit data to the application via “questionnaire” and search for
opportunities, verified news privatized based on their answers. The idea of both-sided help with
benefit generated by D. Czerkawski is an extension of B. Kjamili's conception. Nshareplatform
(NSP) will create a friendly public space for people with disabilities, understanding they needs. It
tries to facilitate better communication between “two worlds”- Ability and Disability and
personalizes an assistant (Special person helping people with disabilities). Multivariate Adaptive
Regression Splines (MARS), Conic MARS (CMARS) and its robust version RCMARS have
shown their potential for Big-Data and, recently, Small-Data. With that toolbox, we aim to further

support our joint and novel project.

Keywords: Social Entrepreneur, Start-up, Business Canvas Model, Ability, Disability, OR, Data

mining, Analytics
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Abstract: Inflation refers to an ongoing and overall comprehensive increase in the overall level
of goods and services price in the economy. Today; inflation, which is tried to be kept under control
by the central banks, is trying to ensure price stability, the continuous price changes that arise in
all the goods or services that consumers use includes. Undoubtedly in terms of economy, inflation
expectations are also ganing importance, except for rhe realized inflation. This situation makes it
necessary to predict the future vaules of inflation. In that case, a reliable estimate of the future
values of inflation in any country will create an entry in determining the policies that decision-

maker units will implement on the economy.

The aim of this article is to predict inflation in the next period by using the Consumer Price Index
(CPI) data with two alternative techniques. It is also aimed to examine the prediction performances
of these two techniques in comparisons. Thus, the first of the two main objectives of the study is
to predict the future values of inflation with two alternative techniques. The second goal is to

determine which of these two techniques well compared to statistical and econometric criteria.

In this context, the estimated performance of both techniques was predicted by the 9-month
inflation, Box-Jenkins (ARIMA) and Artificial Neural Networks (ANN) in the April — December
2019 period, using CPI data consisting of 207 in the period of January 2002 — March 2019. In the

study, Eviews and Matlab programs were utilized.

Keywords: Inflation, Box-JEnkins, ARIMA, Artificial Neural Networks, Prediction

(Forecasting), Technical Comparison.
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The Importance of Data Mining for Businesses

Filiz ERSOZ
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Abstract: Today, with digitalization, it is possible to read digital data and make the right decisions
based on analytical results. Along with big data, the science of data management and analysis is
evolving to enable organizations to transform their knowledge into information that will help them
achieve their goals. In this study, it is given as an example to increase awareness of big data, data

mining, data mining and its applications in various sectors in Turkey.

Keywords: Industry 4.0, Digitalization, Big Data, Data Mining.

Introduction

The importance of data has started all over the world and with the increase of big data every day,
data processing has become more important. The data revolution, affecting the entire world and
all sectors, has attracted attention with increasing technology and advances in machine learning.
In addition, the increasing number of structured and unstructured large data owned by enterprises
in recent years has led to the need to make sense of these data. Systems that support data volumes
along with big data continued to increase rapidly. Microsoft is involved in business analytics, data

science and machine learning, big data systems and platforms or data management.

Big companies are now making great use of technology and digitalization to solve their
problems and make predictions for the future. Using big data and management, these companies
make sense and analyze data based on digital and artificial intelligence and shed light on future
planning. However, SMEs hesitate to adopt data science and these technologies. SMEs do not have
enough resources for artificial intelligence or digital applications and analytics. In addition,

analytical approaches are approached with suspicion.

Researchers have revealed the term "big data" and data mining (Data analytics) to describe

this evolving technology. In other words, it can be defined as a repository of information that

17



I
1
\@_’)' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

provide predictive results that will solve the business problem or develop the strategies of the

KARABUK

UNIVERSITESI

business and enable the business to make good decisions. The data size is still Zettabyte size [1]

and this data is processed and guides the enterprises.

Data mining, data analytics, and big data are essentially data science-related sciences.
Todays, it is used in many places in the same function and in the same sense. Big data and analytics
have increased rapidly in the service and manufacturing sectors. Data storage technology, data
processing technology, data visualization technique, models and algorithms, and in particular the
creation of the right decision-making models, offers opportunities for service and manufacturing

enterprises [2].

Data science is said to be an industry with a market value of more than $ 9 trillion by 2020,
and not only the ability to extract relevant information, but also the ability to make accurate
estimates and significantly improve strategies and performance in the industry [3]. The fields
associated with data Science (analytics) are given in Figure 1. Data science is said to be an industry
with a market value of more than § 9 trillion by 2020, and not only the ability to extract relevant
information, but also the ability to make accurate estimates and significantly improve strategies
and performance in the industry [3]. Scientific methods, visualization, statistical modeling and

calculation, data technology, data consultancy.

Firstly, Big data & technologies and analytics are used extensively in many sectors such as
health, management, banking and finance, manufacturing, insurance, electronic commerce,

communication, transportation, defense, fraud detection and education.

Today, organizations are confronted with complex databases due to the development of
technology, the increase of databases and information technologies, and the widespread use of
information technologies. It is clear that if the data in accordance with the needs of the institutions
is managed successfully and effectively, it will offer great advantages and opportunities to
institutions and organizations in economic terms. Each action performed in a digital environment
leaves behind a data record. In fact, with each step taken and every choice made, new data is
created. According to IDC (International Data Corporation) Big Data and Business Analytics
Forum data, the registered data volume increased to 16 ZB (1 ZB 1.09 Trillion Gigabytes) in 2016,
it is estimated that the data record will be 35 Zettabyte in 2020 and 163 Zettabyte in 2025 (1024
ZB =1 Yottabyte (YB)).
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different technologies in the financial sector, energy sector, healthcare sector, telecom sector and
public institutions have started to increase rapidly. These technologies need to be structured in data
centers to meet their corporate goals, increase customer satisfaction and respond to business needs.
Rapid walk in projects such as national Data center or city hospitals in Turkey, our transition to
4.5 G, continued rapid growth of cloud computing, information technologies in the formation of
future data centers, will further increase the importance of big data and data mining (Business
Analytics). In addition, with the increasing complexity of the decision-making process and the
need for more numerical and textual data, it became difficult to reveal valuable and meaningful
information in big data bases. Amounts of data’s being in very large quantity (algorithms for
processing data such as Zettabyte, Petabyte, Terabyte must be highly measurable), high size of
data (tens of thousands can be micro-arrays), data’s being very complex, presence of new and

advanced applications requires data mining and text mining.

The data collected in the data stacks stored in databases and data warehouses is now very
large. The need to uncover meaningful relationships, patterns and trends from big data stacks has
increased the importance of processing data in making accurate and strategic decisions. For these
reasons, in data mining and text mining application studies, the value of "machine learning"

techniques and "statistical analysis and modelling" has also increased in parallel.

Data mining is the process of discovering the rules and patterns associated with each other
from big data stacks. It is not just a technique; it is a data approach that accommodates many
techniques. Converts all information from data stacks to an easy and understandable structure.
Data mining is related to both database techniques and machine learning. Information from data is
the extraction of valuable information in short, data mining can be defined as "the way to convert

data to qualified information".

Today, data mining is also referred to as "business intelligence" and "Business Analytics"
as well. Other definitions are; Knowledge mining from the databases, Knowledge extraction, Data

/ pattern analysis, Data archeology and Data analytics.

Data mining; It is an interdisciplinary study where machine learning, statistics, database

technology, artificial intelligence and visualization are used together. The most important of these
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methods that are being used today.

In data mining; with a study aimed at achieving specific results from large and meaningless
masses of data; The data is passed through several stages prior to modeling. The first step is to
clean the data before modeling. With the determination of outliers and extreme values, after clean
and quality data is obtained (Cleaning), combining the data enable to be able to speak the same
language. Here, the relevant and important variables for the research topic are selected and size
reduction is performed. As a result of the analysis, the transformation of the available data into a
format suitable for reuse, evaluation of the importance of data and relations (Evaluation) and
presentation of the results to the decision makers (Presentation) are the processes that complete
the data mining. Stages of data mining; Starting from the database, the transformation of data into

information is given below [4].
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Figure 2. Process of Acces to Information

The data mining cycle is completed by withdrawing information from databases and the
results of the analysis with the interpretation of the decision maker. The Data Mining process can
be expressed as a step of the process called “Knowledge Discovery in Databases” and “Decision

Support System”.
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technologies for the disclosure of information within the database.
Conclusion

Data mining contributes to all sectors. Today, data mining, data analytics and data science, together
with concepts such as, but will play an important role in the decision making and roadmaps of
production or service businesses. The benefits of data mining to enterprises are briefly given

below.

Data mining contributes to all sectors. Today, the concept of data mining is associated with
concepts such as data analytics and data science. These concepts will play an important role in the

correct decision making and roadmaps of production or service enterprises in the future.
Data mining in enterprises;

* It reveals the valuable information in enterprises by understanding the general
computations and probability principles underlying the data in big data stacks, modern
machine learning and mining algorithms.

* Analyzes data for scientific and business Analytics with the implementation of many
computational and statistical methods.

* Enables the determination and resolution of the appropriate method for the collection and
use of data in enterprises.

* By implementing machine learning (software programs for private data mining) solutions
enable enterprises to discover new and efficient information.

*  Helps the decision maker to make a good decision and to report the information in the
enterprises in a clear and understandable way.

* By using data mining and technologies in enterprises that have a big data bound, they solve
their problems, reveal their needs, plan and develop their strategies for the future.

» Production or service businesses bring out the need not only to gain customers but also to
develop long-standing relationships by optimizing the experiences of their customers.

» It provides efficiency and efficiency in meeting customer expectations through analytical
applications in designing, controlling and optimizing business operations in the production

of goods or services.
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capabilities. Provides continuous monitoring of activities based on their prediction and
determination of future activities.

* With forecasting analysis, it can reduce the business risk or out-of-service risk of
businesses. In particular, retail and service-based businesses can use predictive analytics

to better understand the success of new products or with whom they do business.
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Factors Affecting the Adoption of Social Networks for Academic Purpose in Jordanian

Universities

Ala’a Abu Gharrah GHARRAH, Ali ALJAAFREH, Noor AL-MA’AITAH
School of Business, Mutah University, JORDAN

Abstract: Due to the rapid revolution in information technology (IT), teaching methods differ
from those used in the past. In recent years, Social Networks (SNs) have become very popular
among people. SNs such as Facebook and Twitter can be used in the learning process to stimulate
thoughtful discussions on specific classroom topics, and to share learning resources. Despite the
Universities have their own eLearning platforms; students are using SNs for the same purpose.
The current study attempts to explore the factors affect students’ adoption to use SNs for academic

purposes.

Keywords: Social Network, Higher Education, Jordan
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An International Framework for a More Sustainable Agriculture: Digital Farming,

Transfer of Innovative Knowledge, Training and Certification of Performances

Massimo CANALICCHIO
CIA Agricoltori Italiani Umbria, ITALY

Abstract: Digital farming as we see it has the potential to revolutionize agriculture, and bring
significant benefits for farmers and the society overall, as we need new ways to grow more food
more sustainably. In this study, Sustainable Farming and Digital Age, Certification as a Model for

a Sound Precision Agriculture and Impacts of Precision Agriculture and Certification Needs are
described.

Keywords: Digital farming, Sustainable Farming, Certification

Introduction

Smallholder agriculture still dominates the European rural economy, with 86% of EU farms
holding an area below 20ha (CEMA, November 2017). Advanced agricultural machinery
solutions can help farm holdings, regardless of their size, to operate in a profitable, competitive
and sustainable manner. In particular, Precision Agriculture (PA) technologies holds great
potential for farmers in this regard. However, available economic evidence shows that there is a
strong link between the size of a farm holding and its income, with larger farms tending to have
higher income and investment capacity. Precision agriculture, a farming management concept
based upon observing, measuring and responding to inter and intra-field variability in crops, or to
some aspects of animal rearing, is a new frontier based on use of innovative technologies, such as
Global Navigation Satellite Systems (GNSS) and aiming at a rational adoption of decisions and

planned agricultural works well balanced between competitiveness and sustainability.

This concept has been simply explained as a way to apply the right treatment in the right
place at the right time”. As a consequence the world of agricultural machineries is quickly
changing with the evolution of modern, competitive and sustainable farming. If this is the scenario

for the mechanization of agriculture in the 3rd millennium, the principle to use innovative and
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choice for all farmers. That is why it is necessary to plan efforts and resources to train the majority
of farmers and more specifically all the youngsters, on the correct use of farming machinery, the

most advanced as well as the less modern but still at work machineries.

The challenge is therefore to combine Open Education Resources (OER) with user friendly
quality training materials available online. There is an increasing demand of online courses
targeted to work updated competences, as in the case of smart farming can be Internet of Things
(IoT) connected to on field good practices. These kinds of training needs are particularly requested
for use, management and controls of agricultural machinery and equipment, also not depending of
kind of agriculture, organic or conventional, due to a growing awareness to keep safe work place,

natural environment and food.

Correct and sustainable use of fertilizers and pesticides is one of the most important
farming issues, and training is fundamental to avoid risks and limit pollution as much as possible.
The most effective way to spread knowledge and competence on correct use of agricultural
machinery implemented with digital technologies is e-learning, since internet gives the opportunity

to provide high quality advice to a large number of users.
Sustainable Farming and Digital Age

The digital age in which we live needs responses consistent with global challenges and web
opportunities implementing effective quality teaching materials with existing online training and
education system such as Massive Open Online Courses (MOOC). Youngsters are very skilled
with internet technologies and they are the main target users, but it is also useful to combine well
developed e-learning materials, self-paced and also facilitated/instructor led, with work sharing,
work-shadowing and internships with the contemporary advice of experts and adult farmers. This
approach addresses therefore most of farmers who can be involved in e-learning and combined

training.

A tutorial is also needed to explain how to use an online course and how the interactive
learning platform can support course delivery and even communication among participants,
through forums and social networks. Nevertheless there is a lack of structured training platforms
and interactive teaching materials to get adequate competences from a basic use and maintenance

up to more detailed skills, based on the European Qualifications Framework (EQF), for farmers,
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and sustainable use of digital agricultural machinery. Concretely, it means applying new
technologies such as data science, advanced sensors in the field and flying drones, digital
communication channels, and automation on the field. This way more and more farmers have

access to better insights to take more optimal decisions, drive up yield, reduce using pesticide etc.

Current state of researches indicates that to reduce significantly diffuse pollution during
pesticides application, the emphasis must be placed on tools and methods for agricultural

professionals.

Three key aspects are involved:

* to optimize the agronomic decisions

» to control the precision of the applications
* to record the work performed.

All recent studies show a significant potential for reducing pesticide use: the emphasis
should be placed on tools and methods to optimize decisions concerning the use of pesticides and
the quality of applications. Guidance systems will be particularly explained as drivers for Precision
Agriculture linking farming with technological competences. They can be used by all kinds of
equipment (e.g. tractors, combine-harvesters, sprayers, planters...) and as part of a broad range of

different agricultural applications.

Guidance systems focus on precise positioning and movement of the machine with the

support of a Global Navigation Satellite System (GNSS).
Guidance Systems (GS) enable:

» Field digitalisation

* Automatic steering

* Precise machine movement between plant rows
* Precision drilling and sowing

* Precision spraying

* Mechanical weeding
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A certification system based on measurement of good practice performances can have many
benefits for all stakeholders offering an added value to manufacturers, a quality guarantee to

consumers and an effective tool for farmers to make the proper choice for their investment.

Besides, it offers the public sector a strong and effective tool to identify the best
technologies in order to focus better subsidy policies and extension efforts. With this approach we
can assess that the certification of digital farming practices as well as technologies can be effective
even for education and training at different levels. At present time the main problem is that public
extension services as well as many education courses do not offer an up-to-date program
concerning digital farming and related technologies. In order to provide farmers with effective
knowledge it is highly recommended to certify technologies and offer a ranking based on the
improvement they can offer. Furthermore the certification of farming practises and technologies
can be useful for a sustainability index. Actually the only well established certification system for
these technologies is the ISOBUS providing for a unique dialogue system between tractor and

implement.

The weak point of ISOBUS is the cost and the fact that it is common in expensive and large
machines and not available on all small scale farming machines, while on the other hand it is a
user friendly system. It is well known that digital farming makes every operation in agriculture
more effective and based on the real needs of crops. In this frame a reduction of the use of
chemicals, water for irrigation and other inputs is to be expected when compared to traditional
agriculture. Furthermore even the quality of agricultural products will be better because of the
reduction of chemical residuals etc. As an example of index we can compare the use of agricultural
machinery in a frame of precision farming rather that in a traditional system. The less chemical
being used the higher ranking in the indexing of the process. The same can be done for all other

inputs.

Certification is usually based on specific check lists in order to establish analytic
parameters that will assess the real performance. In other words a minimum requirement could be
a traditional crop protection practice that using a fixed amount of a certain fertilizer or pesticide

might provide the best results for the crop.
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of whatever inputs, such as fertilizers, pesticides, fuels, etc. will get a better evaluation and ranking
in the certification process. Certification will assess the good final result with a reduced input
based on less chemical and/or a less intense use of machines compared to present practices.
Certification will then set up an index with a minimum requirement and a progressive better value

according to the results.

Precision Agriculture technologies are able to identify clearly the real need of crops at very
local level and optimize the inputs only on these locations. In other words fertilizers and pesticides
will be used only where it is really needed and not on the whole crop area. Furthermore extension
activities will be focused on making farmers aware of the benefits of new technologies and on the

use of the certification as a tool to identify the best technology to be used in their farm.

This system will allow farmers to have a clear idea on the effectiveness related with the
use of a certain technology in terms of less work inputs, better environmental conditions and

eXpenses.

The aim will be focused on demonstrating that the digital technologies used can have clear

benefits:

e Environment: less fertilizers and pesticides will be used,

Quality of production: less chemicals = less residuals, so more healthy food products,

Quality of life: humans will be less exposed to chemicals,

Market: economic benefits for farmers and consumers.

All these parameters can be a framework of reference for certification and value of the
certification to a clear index assessment. The same process can be followed to reduce/optimize the
parameters (i.e. the use of water for irrigation). In addition their products can have a clear
traceability process (i.e. protocols based on DLT) of inputs being used in order to get a higher
value on markets. All these issues supporting a more sustainable farming will be clearly identified

and measured in relation to a set of indicators certifying a sustainability rating.
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Impacts on different regional levels based on the foreseen changes can be evaluated and measured,

and the outputs described.

The overall desired impact is to foster enrepreneurial and professional handling of
innovative farming means by farmers, strengthening their business and role in the market and in
society with effect on more sustainable development in rural areas and effective reduction of water,

soil and air pollution and GHG emissions.
Conclusion

Entrepreneurial implementation of this kind of financing is a great challenge. Therefore, it is also
highly important to raise awareness for the importance of this topic amongst all rural stakeholders
and authorities. There is a strong need for further awareness and recognition at regional and
national level. By offering knowledge on existing practical successful experiences of innovative
farming based on Precision Agriculture at European level the project will deliver very useful inputs
for this important innovative trend for a more sustainable development in rural areas and launching
a broad discussion and dialogue as central basis for well led conceptualization and implementation
of innovative digital farming, starting from the State-of-the-Art of this very recent development

and ongoing experience for different crops and agricultural sectors.
The impact can be evaluated at different levels. At local level:

1) Exchange and development of Precision Agriculture on farms, with specific reference to

IoT and Apps for spraying machinery.
i1) Practical case studies inspring feasible introduction of Precision Agriculture on farms

1i1) Rising awareness for innovatve trends introducing planning digital farming solutions

for agricultural machinery on farms, also improving quality of life in rural areas.
At national level:

1) Further development of the project results in collaboration activities with national
authorities and scientific institutions, keeping a strong focus on good practices emerging from the

case studies.
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i1) Future inputs of practical ways of realizing concepts and training materals showed in

case studies in benchmarking from different countries and embedding transnational ideas and

experiences in the field of Precision Agriculture to different international and national contexts.

ii1) Further national work in this field with analysis of most common problem solving

supporting evolving trends for precision agriculture.
At European Level:

1) Awareness on importance and feasibility of Precision Farming introductory planning as
important part of sustainable rural development and employment social inclusion as well as new

opportunity for economic development in rural areas

11) Exchange among experts linking theory and practice at European level aiming at further
convergence of European nations and regions for planning measures of sustainable farming based

on Precision Agriculture.

iv) Development of further relationships at European level involving Turkey in the field of

Precision Agriculture for a more sustainable soil, water and air, fostering exchange of experiences.
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Abstract: This article sheds light on how games applications increased its popularity using social
network platform such as Facebook. What is more, this piece of writing reflects rapid evolution of
particular games such as “Farmville”, “Pet society”, which using Facebook API. In addition, the
article provides information what technologies, policies, protection measures; Facebook takes to
protect users’ personal information, “OAuth 2.0 protocol”, in particular. Additionally, the article
provides information concerning benefits Facebook and its users get from using particular games
apps, challenges they are facing. Finally, the article gives some recommendations how Facebook

and its followers can cope with these challenges.

Keywords: Online Social Networks; Web 2.0; OAuth 2.0 Protocol; Application Programming

Interface

Introduction

Due to the rapid development of Web 2.0, popularity of Online Social Networks (OSNs)
dramatically increased for the last two years. According Scott Golder et al. in the USA alone,
number of undergraduate students using OSNs every day reached number of 90%. (Scott Golder
et al. 2007). No wonder that, OSNs such as Facebook is the most visited website in the internet.
(Comscore, 2008). Looking at the UK, 10% of all connections to the internet are to OSNs. What
is more, popularity of OSNs outweighed even pornography websites (R. Goad, 2009).

Facebook has created a unique digital environment for third party developers to design
various applications running on Facebook platform, in order to enhance number of users on its
page, which constituted more than 200 million users in western countries alone, while China users
hit the number of more than 300 million. (Cosenza, V, 2009). Games applications designers found

opportunity to use Facebook as a gaming platform quite lucrative.
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Despite the fact that number of SNSs largely contributed to the expansion of games Facebook is
the one of the best platforms, where games applications has the biggest impact. For instance,
“Farmville”, which is simulation farming management created by Zinga Company, designed for
Facebook platform, currently has 83,131,550 active users. Whereas, “Mafia Wars” the game in
role-play genre created by the latter developer’s number of players hit 25,225,819. 5. (Ines Di
Loreto, 2010).

Many games designed for Facebook based on browser, and, as a result do not require
further installation (Ines Di Loreto, 2010). This fact makes it easy for users to navigate through

the game, not spending a lot of time on installation process.

In December 2009, 208 apps were the most downloaded games applications in the
Facebook official website. One of the most popular casual games was “Solitaire” apps, with
600,000 active users. Creation of “casual games” is not incidental, these kinds of genres designed
specifically for users who position themselves as “casual gamers”, rather than “gamers”. Taking
into consideration, the casual gamers and specific niche that these users comply together,
Facebook’s engineers designed quite new game category “Just for Fun”, which put together

players regarding themselves “casual gamers”. (Ines Di Loreto, 2010).

These actions taken by Facebook, shows its great adaptability to users’ preferences and
tastes in games apps. Casual games in its nature do not necessarily have complicated gameplay
and designed mainly for entertaining and relaxation. (Ines Di Loreto, 2010). As Ahn, L. pointed
out, user spend much of their time on games, which successfully designed. (As Ahn, L, 2006).
Bearing his words in mind, number of games designers trying their best to create something great,

thus luring more users to install their apps.
Facebook API As Incitement For Third Party Designers

Owing to Facebook Application Programming Interface (API), third party games designers can
easily integrate their apps with Facebook platform. Thus, “Texas Holdem Poker” apps are one of
the most successful games apps on Facebook with more than 1,7 million users on daily basis

(Adonomics, “Top applications.”).

34



I
1
\@_’)' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

Since 2007, thousands of apps were brought on Facebook, using its API. Various apps themes

KARABUK

UNIVERSITESI

were introduced, such as presenting gifts, casual talking among friends, bodily movements,

suggestions, etc. (M. Gjoka, et al. 2008).
Sharabi (A. Sharabi, 2007) identifies apps according to their social intentions:

. “Self-Presentation Tools”, which is how people distinguish their authenticity with

regard to their best movie or present state of feeling.

o “Collective Identity Formation” is asking people how they define other peoples’
authenticity - Pleasant or Unpleasant games apps asking users to choose any adjective to depict

their friend.

. “Phatic Communication Tools” is sending “gifts”, “hugs”, etc. in order to sustain

“social contact” among users.

Looking in more details at “Hugs” application (http://apps.facebook.com/huggees), users pick up
any kinds of “hugs” which they intend to send “Fuzzy Hug” or “Friendly Hug” , whereas,

addressee receive a “hug” together with a picture panda, dog any funny animals. (A. Nazir, 2008).

It is clear that games apps designers, together with Facebook engineers, aim to strengthen

relationship among “friends”, by using quite unobtrusive communication tool.
The “QOauth 2.0 Protocol” As Additional Safety Measures

Facebook quite masterly uses information management to protect their users, which is their main
priority. Thus, Facebook uses “OAuth 2.0 protocol”, in order to reduce information transferring
between users and third parties’ apps designers, who can intentionally violate users’ private
information, can distribute it to other parties, without user consent. This protocol provides
additional protection authentication level, when user trying to install apps on his or her Facebook
profile, application that is going to be installed asks users’ permission to his or her information
access, which is kept on Facebook. (N Wang et al, 2011). Below there is Figure 1 demonstrating
how “OAuth 2.0 protocol”, operates.
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1. Go to the application

Facebook User
2. Authorization Reguest (Resource Owner)

3. Authorization Grant

4. Authorization Grant & App

Third-party Sacret Key

Application Authorization Server

5. Access Token

6. Access Token
Facebook
(Resource Server)

7. Protected Resource

Figure 1. The OAuth 2.0 Protocol 4
Source: N Wang et al, 2011.

This information usually concerns user’s name, gender, friends’ list, avatar, etc. Such kind
of information refers to “basic information”, and if application trying to acquire data, which is
beyond the “basic information”, this application needs to prolong user’s consent. Generally,
additional consent refers to extended information of user, which include his or her personal
contacts, friends’ personal information, photos, videos, etc. (N Wang et al, 2011). Figure 2 depicts

claim to this consent.
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Request for Permission

Permission Experiment is requesting permission to do the following:

Access my basic information - -
Includes name, profile pi g - ‘
ne ks, user 10, [k
information T've shared with everyone Permission

Experiment

Send me email
Permissio periment may email me directhy
at cathy . gmail.com - Change

B

R

;

Post to my Wall

v Access my data any time
E' Permission Experiment may access my data

when I'm not using the application

1{}" Access my custom friend lists

i /’f. Access my profile information
e girthday and Hometown

Access my friends” information
Birthdays and Homelowns

Feport App
= 1
Logged In as Na Wang [MNot You?) Don't Allow [

Figure 2. Request for Extended Permission
Source: N Wang et al, 2011.

Information control is user’s prerogative Users in turn, can protect their personal
information by adapting their “privacy settings”, in order to restrict or limit access to their private
data to other users in the cyberspace. By changing private settings, user can control general
information his or her friend can use to locate him or her on Facebook. Secondly, regulate who
will able to inspect their sharing content. Last, but not least, users are able to modify list of people

who is blocked. (N Wang et al, 2011). Figure 3 demonstrates the interface of “privacy settings”.
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LADOSE YOur Frivacy >ettings

| Connecting on Facebook

Control basic information your friends will use to find you on Facebook. View Settings

10! Sharing on Facebook

Friends of

Everyone
Everyone Friends Friends Only Other

Friends of Friends

Friends Only

Recommended

Birthday

# Customize settings This Is your current setting

4% Apps and Websites @ Block Lists #= Controlling How You Share

Edit your settings f 5iNg apEs, 9 Edit your lists of ked people and Learn more about ¥

Figure 3. “Privacy Settings”
Source: N Wang et al, 2011.

Bearing in mind the information above, it is clear, that Facebook interface and digital
environment are quite flexible. Users can modify, number of settings to their needs and tastes.
Undoubtedly, users control and manage their information according to their preference; they
choose whom to give access to their personal content, whom to make friends with, whom to

blocked. Generally, Facebook grants “carte blanche” to user.
“Playfish’s” “Pet Society” As A Great Socializing Tool

Facebook games applications represent not entertainment and relaxation solely, these apps bring
people together, consolidate the unity inside the friends’ group. Games apps unify not just user’s
friends, whom he or she can meet on a regular basis but distant relatives, who live in a faraway

country, and there is rare possibility to club together more often.

This great opportunity represents “Playfish”, company headquartering in UK, founded in
2007 by, Sami Lababidi, Kristian Segerstrale, Shukri Shammas and Sebastien de Halleux, and,

and now is in Electronic Arts’ possession (www.playfish.com/?page=company).
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users. “Playfish” designs its games mainly for Facebook platform attracting above 11 million users
every month. Currently, 5 out of 7 “Playfish” company’s games are leading the top 25 games
applications based on Facebook platform. “Pet society”, which is the biggest success of the
“Playfish” company, and the first application that reached 1 million players on Facebook alone.

(L. Rossi, 2010).

“Pet society” success phenomenon is quite simple to distinguish. Firstly, this game
designed for all ages, genders; no matter do they have their own pets or going to acquire any.
Players find this game quite interesting, non-obtrusive, and fun. Figure 4 illustrates screenshot of

“Pet society” apps.

Figure 4. “Pet society”
Source: www.free2play.com, 2013

The gameplay is quite simple: players looking after their pets, feeding, playing with them,
etc. “Pet society” has two modes “Single” and “Multiplayer”. Players within the friends’ network
can visit each other’s pets, doing various activities such as cleaning, giving food, etc. Players,
getting coins for each visit of their friends’ pets visit. In order to obtain more coins, players should

extend their friends’ network, more friends, higher revenue, and as a result greater achievement.
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(www.facebook.com/petsociety).

Taking into consideration information mentioned above, it is obvious that players to obtain
desired coins, actively reviewing their current friends list, and trying to become friends with as
many people as possible. These potential friends, who can largely contribute to player game status,
come not just from close circuit, but even people they are working with and ex-schoolmates, whom

players did not consider as friends. (L. Rossi, 2010)

Due to games requirements in obtaining coins, players should extend their friends list, to
be able to get more coins. Usually players, create separate group of “friends” which are people
users interacting during the game process, rather than hanging out together. Eventually, “friends

for social gaming” can transform into real life friends.

Owing to unique Facebook digital environment, every action, committed by player, all his
achievement during the game process, people they become friends with, instantly display on
player’s profile. This fact is a challenge for other users, who is involved in the same game, play
more often, becoming friends with larger number of people. What is more, player should maintain

this created relationship; otherwise, they can lose their superiority in the game. (L. Rossi, 2010)

Facebook demonstrates effective information control and marketing strategies. Firstly, they
are cooperating with third party developers, extending their influence area among games designers
and technical community. Second thing is that owing to Facebook people are always in touch with
each other and it does not matter what brings them together, game or any other occasions. The
most important thing is that people gathering, sharing their success, achievements, etc., no matter

in a real-life world or in the cyberspace.
Foul Play of Games Apps Designers

However, despite Facebook assurance of users’ personal information protection, there some flaws
in games apps designed for Facebook platform. According to a Wall Street Journal’s finding,
number of popular games apps in Facebook, pass users’ personal information including age,
photos, friends list to third parties, such advertising agencies, data collection centers, thus violating
users’ privacy, without their awareness of this actions taking place. Among privacy offenders is

“Zynga Company”, “Farmville” game apps creator, which accused of transferring users’ friends’
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“LOLapps” and “Family tree” apps have been passing users’ ID to “RapLeaf” data center, a Wall
Street Journal have found. All companies mentioned denied the fact of privacy violation, and
declared all actions were unintentional, and their main priority was and still users’ privacy
protection. After findings publication, Facebook shut down number of apps depicted in
investigation. As Facebook authorities claimed, they are taking all necessary steps to prevent users’
personal information leakage. Nevertheless, it is still unclear what steps, they are taking and how
they can stop this information leakage. It is true, that due to Facebook privacy regulations, games
designers restricted players’ personal information transmission to other parties, even though, with
user’s approval. However, it should be noted, that Facebook highly relied on varies apps created
by third parties’ designers, because apps are great tool in extending Facebook network. Currently,

70 percent of Facebook users utilizing various apps on monthly basis (E Steel, G Fowler, 2010).

Despite, shutting down apps, which is not reliable, trustworthy and do not complying with
privacy regulations, Facebook cannot stop them operating all at once. What is more, it is not clear

how many other apps and its designers violate users’ privacy.
Conclusion

Undoubtedly, Facebook platform one of the most popular social network in the world, with
millions of users all around the world. Facebook is not just the platform where are people are
getting together, it is more than that, it is a quite new “digital world”, where every current or
potential user can find something extraordinary for themselves, and make something they really
want into reality, even impossible from the first sight. It is out of the question that among the vast
majority of apps available in Facebook, games apps has its own niche. Games apps for quite a
short period become extremely popular among Facebook users. It is evident, that games apps
encroach users’ privacy, and there a long way ahead for Facebook to protect personal content

millions of its users.

On the other hand, Facebook developing new strategies, policies, to prevent users’ private
information dissemination to other parties. Moreover, Facebook grants more options to users in
setting up their privacy settings within their profiles. Additionally, Facebook lets people manage
their own information, according to their personal preferences. The best strategy for Facebook to

prevent its users’ privacy violation is to limit number of games creators using its platform and
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apps themselves, thus ensuring users’ privacy protection and less reliability on other apps creators,

who intentionally or unintentionally can undermine users’ confidence.

It is still unclear, should people share their personal details with any other social networks,
in order to maximize protection of their accounts. Nevertheless, it is out of the question, that any

social networks and apps cannot substitute face-to-face socializing.
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A Note on the Examination of Portugal’s Hotels Performance - a Proposal for a New

Perspective’s Approach
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Abstract: The main objective of the present research paper is to give an exploratory vision on a
new form of examining hotels’ performance of the Portuguese hotels’ market. This approach is
based on the experience of a consultant in this area and is made in terms of revenue and occupancy,
crossing then operational data with financial results. This analysis focuses on a recent period, since
2010 to 2017, involving the years since before and until after the big boom of tourism in Portugal.
This paper exposes available data about hotels operational results and compares these results with
hotels financial results. In terms of the evaluation of a hotel’s performance, the revenue per
available room (RevPAR) is regarded by the tourism industry and INE (the Portuguese National
Statistics Institute) as the most important measure, once it compares hotels among themselves and
also compares regions. An important aspect of this study is highlighting the limitations of

RevPAR.

Keywords: Revpar, Financial Results, Hotels Performance

Introduction

The present study is based on the operational and financial data available for the period between
2010 and 2017 regarding to Portuguese hospitality. For several decades, the lodging industry has
used RevPAR (revenue per available room) as a key indicator to evaluate a firm’s performance
and to make investment decisions [1]. RevPAR is one of the most recognized and used
performance measures in the hospitality industry, providing general market trends and some
revenue indications. There are some pitfalls to be aware of when analyzing a hotel’s performance

based solely on RevPAR [2]. RevPAR only measures revenues; it ignores expenses and does not
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performance [3]. This indicator is calculated by dividing a hotel’s net room revenue (considered
after discount and sales taxes and net of breakfast and other meals) by the total number of available

rooms and by multiplying a hotel’s average daily room rate (ADR) by its occupancy [2].

Hotels, with significant revenue-generating departments rather than the rooms division, by
focusing only on room revenue do not provide a complete or accurate picture of the entire hotel

property’s performance [3].

For the analysis of the hotel’s performance, other complementary metrics should be used to
measure the financial performance, by crossing the financial result with the number of occupied
rooms or available rooms. This will allow hotel decision makers to take into account the costs of
the operation in the creation of the room price, and to realize how their operating decisions and
cost structure reflect the net revenue. RevPAR is an important indicator when comparing the hotel
performance with the one of competitors and with the market. Anyway, it is not the best indicator
to analyze the operational performance of hotel units. A greater value in the RevP AR to the market
or competition is not necessarily a sign that the hotel is performing better than the others, as each

hotel company has different operating structures with different costs.
The calculation of RevPAR

Rooms’ revenue per available room (RevPAR) measures the rooms’ revenue yield that a property
achieves in terms of the rooms available in the property for a given period. It includes the influence

of occupancy and ADR.
RevPAR is calculated as follows:
RevPAR = Total Rooms Revenue / Number of Rooms Available

The number of rooms available or the number of the rooms’ nights available is based on the
calculations of weighted average number of bedrooms in the hotel, multiplied by the total number

of nights in the period under the analysis.

Total rooms revenue is the number of rooms’ nights sold in the period of analysis.
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In this market, there was recently a recession in Portugal, involving the period between 2010 and

2014 most considerably, but having started with the global financial crisis in 2007-2008.

TABLE L GDP GROWTH RATE — PORTUGAL. UNIT: EURO — MILLIONS
GDP Growth Rate
2010 1.90
2011 1.83
2012 -4.03
2013 -1.13
2014 0.89
2015 1.82
2016 1.93
2017 2.80

Source: BdP.

In recent years, Portugal had a significant growth in terms of tourism. In 2017, 12.7 million
tourists visited Portugal, representing 3.4 billion euros in terms of hotels’ revenues. Tourism is one
Portuguese key sector, having a great importance for the Portuguese economy with a relative
weight of 13.17 % in Portuguese GDP in 2017. The number of accommodations in Portugal,
according to the National Statistics Institute (INE), is 5840 in 2017.

TaBLENL. ~ Travel and Tourism Account as a Percentage of GDP. Unit: Euro - Millions

Year | % of GDP
2010 6.31
2011 7.16
2012 7.78
2013 8.78
2014 10.10
2015 10.75
2016 11.57
2017 13.17

Source: INE.
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Many observers, particularly those in the financial community, view the hospitality industry
generally as being a risky business for owners and investors. This vision can be explained by
considering much of the investments risk stems in the fundamentals of this business, namely,
room-rate and occupancy fluctuations [4]. Several research papers in the literature show the
importance of RevPAR as a financial performance indicator ([5]. Higgins interviewed industry
analysts and managers, regarding the importance of RevPAR [6]. These interviews indicated
RevPAR as the most widely used measure, internally and externally, for hotels performance
analysis and accepted by lodging firms as a benchmark. A limited amount of research discussed
and investigated the relationship between the lodging firm performance and RevPAR [7]. . Brown
and Dev highlighted two key limitations of RevPAR: it does not include revenue from food and
beverage and other departments; and it does not take into account costs that are incurred to provide
the requisite service level (e.g., special amenities such as a spa or additional guest-service

employees such as a concierge) [8].

Gross Operating Profit per Available Room (GOPPAR) has become popular as an
important alternative performance measure because it resolves limitations of RevPAR [9]. It
provides a deep indication of a hotel’s profitability by taking into consideration management
control and efficiency, and eliminating, to a certain extent, the potential advantage of a small hotel

on this analysis.

In addition, GOPPAR offers an overall more robust performance measure, especially when

comparing the financial performances of hotels with different sizes or in different markets [2].

One of the issues in lodging finance is the ratio of debt to equity [10]. According to [11],
the hospitality industry is traditionally confronted with a high need for financial capital to invest
in fixed assets such as land, building, and equipment, and since debt is relatively cheaper than

equity, it has been widely used as a source of capital to fund investments.

Methodology
a. The Study

The analysis of data in this study has two stages. First, the study is conducted considering the

hospitality statistical data issued by the Portuguese National Statistics Institute. The number of
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are also calculated.

Second, financial reports of available data, assessed from the Central balance sheet database of the
Portuguese Central Bank (Banco de Portugal), are used as the relevant financial information for
the examination of the perspective of financial performance per available room and per occupied

room.
b. The Data Collection

The study collected data from two main sources.

Financial data are collected from the Portuguese CAE 551 — Hotels and similar accommodations.

The operational data from INE statistics used in this study are the tourism statistics, having been

this information collected by INE, from a survey in hotels and other similar establishments.
c. Corporate performance measures

Return on assets (ROA) is the net income divided by total assets. It reflects the ability of a firms’
management to generate profits from firms’ assets. Hotel managers have to ensure great profits in
order to cover the high assets costs and the related fixed costs. These profits have to be coherent
with hotel investments. The ROA is retained to evaluate hotel profits enclosing all provided

services and activities.
ROA = (Net Income/ Total assets) X 100

Return on equity (ROE) is used to measure profitability of companies, and is the net income
divided by total equity, measuring the firm efficiency to generate profits from shareholders
investment. The company’s objective is the maximization of shareholder’s value to have an

optimum mix of debt and equity without compromising ROE.

ROE = (Net Income / Total equity) X 100

Data Analysis

RevPAR variability is measured by the mean of the absolute values of the annual changes in
RevPAR. Table III presents the mean of the annual measures during the period from 2010 to 2017.
It is noted that the RevPAR variability is growing during the period between 2012 to 2017.
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TaBLENL ~ REVPAR. UNIT: EURO
Year Revpar Var;;blh
2010 28,27
2011 29,39 4%
2012 28,47 -3%
2013 30,20 6%
2014 33,01 9%
2015 37,60 14%
2016 43,23 15%
2017 50,26 16%

Source: BdP.

When analyzing the ROA, we verify that it is inconsistent over the years under analysis,

comparatively to RevPAR that had a slight decrease from 2011 to 2012 and returned to a constant

growth from 2012 to 2017.

Assets grew during the years under analysis, and the negative variation was verified in net

income.

TABLEIV. ROA
Year ROA Varti;‘bﬂi
2010 2.35%
2011 0,89% -62%
2012 0,50% -44%
2013 1,87% 274%
2014 3,27% 75%
2015 5,15% 57%
2016 5,38% 4%
2017 7,34% 36%
Source: BdP

From 2010 to 2104, ROE has always had a negative value, due to the Net results of hotel

companies. Comparing to RevPAR, the variability is not constant. RevPAR shows a growth

between 2013 and 2017; ROE only grows in 2016 and 2017.
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TaBLEV.  ROE.
Year ROE Vart‘;‘blh
2010 -5,26%
2011 -10,96% | -108%
2012 -15,90% -45%
2013 -10,82% 32%
2014 -5,21% 52%
2015 1,56% 130%
2016 2,07% 33%
2017 7,61% 268%
Source: BdP.

When analyzing EBITDA or Net Income per occupied room, we observe that Revpar grew from
2012 to 2017 and had a constant positive variation. However, we do not observe the same trend

when analyzing the values presented in Table VI and table VII.

TABLEVL. EBITDA PER OCCUPIED ROOM. UNIT: EURO

Year EBITD Va.riabi
A lity
2010 12,59
2011 4,90 -61%
2012 2,84 -42%
2013 10,45 268%
2014 16,65 59%
2015 24,57 48%
2016 25,39 3%
2017 33,84 33%

Sources: BdP.

TABLEVIL.  NET INCOME PER OCCUPIED ROOM. UNIT: EURO

Net Variabi

Year i
Income lity

2010 -9,76
2011 -17,61 -80%
2012 -22,95 -30%
2013 -14,71 36%
2014 -6,80 54%
2015 2,11 131%
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Net Variabi
Year .
Income lity
2010 -9,76
2011 -17,61 -80%
2016 3,07€ 45%
2017 11,56 277%

Sources: BdP.

Discussion, Conclusion and Limitations

We can verify that complementary ratios should be used to achieve and control financial results.

The used ratios do not measure financial costs, only the operational costs of the hotel.

Another strand for the analysis is related to the capital structure used in hotels. Investments are
made using financing, being the financial autonomy always below 30% and for that reason, in
some years, the net income was negative. The use of the net income per available room can be a

starting point to measure the financial performance.

RevPAR is the dominant, and currently, the most used and accepted measure by tourism and
hotels, and, considering that, it is possible to understand how important is to search for alternative

performance measures.

REFERENCES

[1]J. Chen, Y. Koh, And S. Lee, “Does The Market Care About Revpar? A Case Study Of Five
Large U.S. Lodging Chains,” Journal Of Hospitality And Tourism Research, Vol. 35, No. 2, 2011.

[2] E. Younes And R. Kett, “GOPPAR, A Derivative Of Revpar,” HVS International, No. March,
2003.

[3] S. Lee, B. Pan, And S. Park, “Revpar Vs. GOPPAR: Property- And Firm-Level Analysis,”
Annals Of Tourism Research, Vol. 76, No. September 2018, 2019.

[4] J. A. Ismail, M. C. Dalbor, And J. E. Mills, “Using Revpar To Analyze Variability,” Vol. 24,
No. 4, 2002.

[5] M. Gallagher And A. Mansour, “Analysis of Hotel Real Estate Market Dinamics.” American
Real Estate Society, 2000.

51



r.|-_‘-;_: E‘.!.
I ta
\i@;?' Ist International Data Science & Engineering Symposium

| D S E S I1 9 Aay 02-03, 2019

[6] S. M. Higgins, “Revpar Still King, But GOPPAR on The Rise,” Hotel & Motel Management,
Vol. 221, No. 1, 2006.

KARABUK

UNIVERSITESI

[7] A. R. Elgonemy, “The Pricing Of Lodging Stocks: Reality Check.” Cornell Hotel And
Restaurant Administration Quarterly, 2000.

[8] J. R. Brown And C. S. Dev, “Looking Beyond Revpar: Productivity Consequences of Hotel
Strategies,” Cornell Hospitality Quarterly, Vol. 40, No. 2, 1999.

[9] S. Lee, B. Pan, And S. Park, “Revpar Vs. GOPPAR: Property- And Firm-Level Analysis,”
Annals Of Tourism Research, Vol. 76, No. September 2018, 2019.

[10] A. R. Elgonemy, “Debt-Financing Alternatives,” No. June, 2002.

[11] Y. Li And M. Singal, “Capital Structure In The Hospitality Industry: The Role of The Asset-
Light And Fee-Oriented Strategy,” Tourism Management, Vol. 70, No. August 2018, 2019.

[12] BP STATS — Banco De Portugal 2010 To 2017, Lisboa.

[13] INE Instituto Nacional De Estatistica 2010 To 2017, Lisboa.

52



1
\@;'—' Ist International Data Science & Engineering Symposium

[ D S E S I1 9 Aay 02-03, 2019

KARAZUK
UNIVERSITESH
A Comparative Case Study on Time Series Prediction

Anil OZDEMIR, Furkan COSKUN, Selim BALCISOY

Faculty of Engineering and Natural Sciences, Sabanci University, TURKEY

Abstract: A time series is a sequence collected at consecutive equally spaced points in time. The
basic idea behind the time series forecasting is the use of a model to estimate future values based
on previously observed ones. Traditionally, statistical methods are used to forecasting time series
however, Machine Learning (ML) algorithms have been also proposed as alternatives to statistical
methods in past decades. In this paper, we evaluate forecasting performance of different ML
algorithms and statistical methods on Turkey automobile sales. Recently, various of work has
claimed that traditional statistical methods dominate the ML solutions in terms of time series
forecasting. This study discusses different aspects of ML and statistical methods and compare their

performance on different time series.

Keywords: Time Series Forecasting, Machine Learning Regression, Statistical Models.

REFERENCES
[1] Brillinger, David R. Time Series: Data Analysis And Theory. Vol. 36. Siam, 1981.
[2] Brown, Robert Goodell. Statistical Forecasting For Inventory Control. McGraw/Hill, 1959.

[3] Whittle, P. (1951). Hypothesis Testing in Time Series Analysis. Almquist and Wicksell.
Whittle, P. (1963). Prediction and Regulation. English Universities Press. ISBN 0-8166-1147-5.

[4] Hannan, Edward James (1970). Multiple Time Series. Wiley Series in Probability And
Mathematical Statistics. New York: John Wiley And Sons.

[5] Box G, Jenkins G. Time Series Analysis: Forecasting and Control. San Francisco: Holden-Day;

1970.

[6] Brockwell, Peter J., Richard A. Davis, and Matthew V. Calder. Introduction to Time Series and
Forecasting. Vol. 2. New York: springer, 2002.

53



1
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

[7] Bauwens L, Laurent S, Rombouts JVK. Multivariate GARCH Models: A Survey. Journal of
Applied Econometrics. 2006;21(1):79-109.

KARABUK

UNIVERSITESI

[8] Makridakis, Spyros, Evangelos Spiliotis, and Vassilios Assimakopoulos. "Statistical And
Machine Learning Forecasting Methods: Concerns And Ways Forward." PloS one 13, no. 3 (2018):
e0194889.

[9] Gilchrist, Warren. Statistical Forecasting. Vol. 322. London: Wiley, 1976. [10] Zhang G, Eddy
Patuwo B, Hu Y M. Forecasting With Artificial Neural Networks: The State of The Art. International
Journal Of Forecasting. 1998;14(1):35-62.

[11] Kim, Kyoung-Jae. "Financial Time Series Forecasting Using Support Vector Machines."

Neurocomputing 55, no. 1-2 (2003): 307-319.

[12] Bontempi, Gianluca, Souhaib Ben Taieb, And Yann-Aél Le Borgne. "Machine Learning
Strategies For Time Series Forecasting." In European BusinessIntelligence Summer School, pp. 62-77.

Springer, Berlin, Heidelberg,2012.

[13] Adya M, Collopy F. How Effective Are Neural Networks At Forecasting And Prediction? A
Review And Evaluation. Journal Of Forecasting. 1998;17(56):481-495.

[14] Makridakis, Spyros, and Michele Hibon. "The M3-Competition: Results, Conclusions And
Implications." International Journal of Forecasting 16, no. 4 (2000): 451-476.

[15] Hibon, Mich¢le, and Herman Stekler. The M-3 Competition: Statistical Tests of the Results.
INSEAD, 2003.

[16] Crone SF, Hibon M, Nikolopoulos K. Advances in Forecasting With Neural Networks?
Empirical Evidence From The NN3 Competition On Time Series Prediction. International Journal Of

Forecasting. 2011;27(3):635-660.

[17] Thiel, Christian, Johannes Schmidt, Arnold Van Zyl, And Eschmid. "Cost And Well-To-
Wheel Implications Of The Vehicle Fleet CO2 Emission Regulation In The European Union."
Transportation Research Part A: Policy And Practice 63. (2014): 25-42

[18] Hansen, James V., James B. McDonald, and Ray D. Nelson. "Time Series Prediction with
Genetic-Algorithm Designed Neural Networks: An Empirical Comparison with Modern Statistical
Models." Computational Intelligence 15, no. 3 (1999): 171-184.

[19] Goodwin P, Lawton R. On The Asymmetry of The Symmetric MAPE. International Journal
of Forecasting. 1999; 15(4):405—408.

54



1
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

[20] Armstrong, J. Scott; Collopy, Fred (1992). "Error Measures for Generalizing About

KARABUK
UMNIVERSITESY
Forecasting Methods: Empirical Comparisons" (PDF). International Journal of Forecasting. 8 (1): 69-80.

[21] Tipping, Michael E. "Sparse Bayesian Learning and The Relevance Vector Machine." Journal
of Machine Learning Research 1, No. Jun (2001): 211-244.

[22] Scikit-learn: Machine Learning in Python, Pedregosa et al., IMLR 12, pp. 2825-2830, 2011.

[23] Rokach, Lior; Maimon, O. (2008). Data Mining with Decision Trees: Theory and Applications.
World Scientific Pub Co Inc. ISBN 978-9812771711.

[24] Altman, N. S. (1992). "An Introduction to Kernel And Nearest-Neighbor Nonparametric
Regression". The American Statistician. 46 (3): 175-185.

[25] Scho “lkopf B, Smola AJ. Learning with kernel: Support Vector Machines, Regularization,
Optimization and Beyond. The MIT Press; 2001.

[26] Breiman, Leo. "Random Forests." Machine Learning 45, No. 1 (2001): 5-32. [27] Yan, Xin,
And Xiaogang Su. Linear Regression Analysis: Theory And Computing. World Scientific, 2009.

[28] Weisstein, Eric W. "Binet-Cauchy Identity." CRC Concise Encyclopedia Of Mathematics (2nd
ed.), CRC Press, ISBN 1584883472 (2003): 228.

[29] Seabold, Skipper, And Josef Perktold. “Statsmodels: Econometric and Statistical Modeling
With Python.” Proceedings Of The 9th Python In Science Conference. 2010.

[30] Hyndman, Rob J., And George Athanasopoulos. "8.9 Seasonal ARIMA Models." Forecasting:
Principles And Practice. Otexts. Retrieved 19 (2015).

[31] Pal, Sankar K., and Sushmita Mitra. "Multilayer Perceptron, Fuzzy Sets, Classifiaction."
(1992).

[32] Kedem, Benjamin, And Konstantinos Fokianos. Regression Models For Time Series Analysis.

Vol. 488. John Wiley & Sons, 2005.

55



1
\@;'—' Ist International Data Science & Engineering Symposium

[ D S E S I1 9 Aay 02-03, 2019

KARABUK

UNIVERSITESI

Optimal PID-like Fuzzy Logic Controller Design for Ball and Beam System

O. Tolga ALTINOZ, A. Egemen YILMAZ
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Abstract: Ball and beam system (BBS) is a benchmark hardware for designing control action. The
structure of the system is based on changing the angle of the beam so that the position of the ball
is changed. It is desired to move the ball to a reference position. In this paper Fuzzy Logic
Controller (FLC) is applied for this problem. Instead of conventional FLC, the derivative and
integral terms are integrated to the FLC, which is called as PID-like FLC. This controller has a
constant Fuzzy structure with variable parameters. The performance of the controller is based on
these parameters. Therefore, in this study, the parameters of PID-like FLC are optimized by using
three optimization algorithms; Genetic Algorithm, Particle Swarm Optimization, and Differential
Evolution. The performance of the controller is demonstrated on both simulation and hardware
environment. The performance of the optimization algorithm with respect to the obtained

performances are compared in this paper.

Keywords: Ball and Beam System, Particle Swarm Optimization, Genetic Algorithm, Differential

Evolution, Fuzzy Logic Controller, PID-like.
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Abstract: Manual categorization of applications in software repositories such as SourceForge is
often time-consuming and error-prone. Automation of this process not only simplifies the daily
task of administrators but also helps project owners to add their projects into the corresponding
subcategory of the repository without any delay. In this study, we propose a cloudbased application
categorization system that applies machine learning algorithms to support the classification of
applications. The categorization system has a web-based client application to parse, process, and
submit the project source code, a web service which automatically performs classification of
applications into domain categories, and a cloud-computing platform which hosts the
categorization service. Several multi-class classification algorithms have been adopted including,
Artificial Neural Networks, Logistic Regression, Decision Jungle, and Decision Forest algorithms
to validate the effectiveness of the system in multiple case studies. The case studies were
performed on three public datasets generated based on 3286 Java applications of SourceForge
repository. Our study shows that the highest accuracy was achieved with Artificial Neural
Networks (ANN) algorithm. The resulting prediction model has been transformed into a web

service and then, deployed on the Azure cloud platform.

Keywords: Cloud Computing, Software Maintenance, Machine Learning, Application

Categorization, End-To-End Cloud System
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Abstract: In this study, a nonparametric new test is proposed to test the hypothesis of equality of
locations against umbrella alternatives. The Shan test for ordered alternatives is adapted to the
umbrella alternatives. This test can be considered as an extension of the sign test and the Wilcoxon
signed rank test. By a comprehensive simulation study, the proposed test is compared with the
Mack-Wolfe and Hettmansperger and Norton tests in terms of type I error rate and power. The
simulation results showed that all tests ensured the Bradley's robustness criteria for type I error
rate. The power comparison results indicated that the proposed test gives better results than the

other tests.

Keywords: Umbrella Alternative, Nonparametric Test, Monte Carlo, Simulation
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Abstract: Smart agriculture is the correct and economical use of resources, product control, and
production to be more ergonomic in order to increase production efficiency in agriculture. The
concept of internet of things that are widely used in conjunction with Industry 4.0 has started to be
applied in agriculture. The main objective is to apply the automation systems that provide
communication among themselves to agriculture in order to increase production efficiency. In this
study, the current state of the smart agricultural systems with IoT has been investigated. As a result,
the risks that may occur in production can be predicted in a short time with smart agriculture. Thus,

proper and wasteful use of the resources required for agriculture is foreseen.

Keywords: Smart Agriculture, Industry 4.0, Internet of Things

Introduction

The Internet of Things (IoT) is the communication of the interconnected objects over the network
without the need for people through mechanical and digital machines. In 1991, a study was
conducted at Cambridge University to track how much coffee was left in the coffee machine
without going to the machine [1]. In this study, the photo of the coffee pod was automatically taken
three times per minute and these photographs were transferred to the computer. Thus, the amount
of coffee used and the amount of coffee that was decreasing was followed in real time. This study

can be considered as the first steps of [oT [1].

Kevin Ashton, co-founder of MIT Auto-ID Center, first spoke about IoT in 1999 in Procher
& Gamble (P & G). The first industrial revolution included mechanical production facilities
between the 18th and 19th centuries. After 1870, the mass production of electrical energy was

called the second industrial revolution, while the third industrial revolution was called the digital

64



-!.‘-;'::\i:.
@T 5t Infernational Data Science & Engineering Symposium

IDSE‘SI'IB May 02-03, 2019

revolution in 1970. The basic structure of the 4th industrial revolution has created a new concept
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with the existence of the internet concept [2].

The Industrial 4.0 or 4th Industrial Revolution was first used in 2011 at the Hannover Fair
in Germany. Industry 4.0, by improving living standards, technology, science, industrial
automation to bring together all the advanced applications to provide communication with sensors

[3]. The historical development of industry is given in Figure 1.

Fig. 1. Historical Development of Industry [4]

The technological developments in Industry 4.0 are given in Figure 2.
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When Figure 2 is examined, Industry 4.0 includes many current technologies from
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autonomous systems to cyber security, from virtual reality to simulation. The interaction of objects
through the Internet contributes to the user's ability to intervene in the device, the system to be

transformed into a smart state, to reduce the cost, to minimize the amount of work to be done and

thus to increase the profit.

In 10T, sensors, observation devices, chips, remote control systems are defined as objects.
That is, if a device is an object, it is also assumed to be intelligent. Thus, the device has a unique
ID. The sensor data is analyzed and transmitted via IDs to the device via the network. Nowadays,
IoT is used in many fields such as smart home automation, smart cities, industrial controls, energy

efficiency, health services, military applications. IoT sectoral distribution is given in Figure 3.

B  Global [oT Market Size

o , 38.3%
% 5[}0 — —gel YoY Growth e 50%
w 32.7% el
5 400 H40% =
32 300 - 24% 28% _rr,.-“ 457, — 30% E
o i B —
S 200 330.7 ~20% =
Fi 2492 rbc'
5 | ; ~10%
E 100 15?.0. 194.6
= 0

2016 207 2018 2019 2020

|Sources: GrowthEnabler Analysis/MarketsandMarkets]

Fig. 3. IoT Sectoral Distribution [6].

Smart Agriculture

With the development of technology; terms such as intelligent agriculture, precision agriculture,
digital agriculture, farm management software are used. The most well-known smart agriculture
is the system of harvesting information. Smart agriculture and IoT provide remote access to data

such as remote control of the system, monitoring of moisture content, harvest time.

Innovations in the 4th industrial revolution have become a turning point in technology.
Cloud technology in smart agriculture systems, unmanned aerial vehicles, humidity-temperature-

pressure sensors that can record all the land allow remote control of the system. Thus, it is aimed
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by this transformation in agricultural production [4]. If the objectives of smart agriculture are
examined; to reduce the consumption of chemical materials, to minimize the damage to the
environment, to be able to easily archive the registration information of the produced product, to
obtain a higher quality of the produced product and to obtain a high quantity of product, to

determine the amount of production and to make a regular production.

When we summarize a general definition of smart agriculture; It includes the intervention
that can be done by taking into consideration the criteria that will be necessary for the needs that
differ in terms of location and time in the field where the agricultural operator makes an
agricultural production. It is difficult for farmers to evaluate the changes in heterogeneous
agricultural lands and to take precautions beforehand, and in some cases it is impossible. However,
with the development of technology, it can provide quantitative solutions to such problems. In this
way, it provides the possibility to make agricultural areas more efficient with the exception of
traditional methods [7, 8]. With the internet of things, the climate conditions in smart greenhouses
can be controlled by sensors and can be recorded. Thus, it can be interfering with remote control

of data instead of manually interfering.
Smart Agriculture With Iot in Turkey

Agriculture is one of the key areas that contribute to economic growth for Turkey. It is necessary
to maintain this growth by increasing production, quality and yield in agriculture. The proper use
of technology in the right place reduces the risks of agricultural products for operators. Correct
use of technology brings together the idea of agriculture. By using the IoT and machines and
intelligent systems, the least energy efficiency, water, seed, fertilizer and other agricultural

products are minimized.

Even if the producer knows little about the soil structure of the field, it can produce
different amounts of product on the same soil. The requirements of the cultivated product are
applied in the same amount on all sides of the land. For this reason, with the changing and
developing technology, timely irrigation, fertilization, spraying system will facilitate the
production process and prevent environmental pollution. After mechanization era in Turkey,

devices can communicate with each other, the objects that can operate synchronously is set right
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timing by reducing the workload. In the field of agriculture, IoT systems can be used to manage
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the process from production, storage and distribution of the plant.

One of the most important factors in agriculture is meteorological results. In the air station
systems developed with IoT; wind speed control, wind direction, temperature, pressure and
humidity values are obtained through the sensors to obtain early intervention in situations where
the risk is reduced by reducing the risk. An exemplary model of the processes that may be involved

in smart agriculture is given in Figure 4.
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Fig. 4. Smart Agriculture [10]

The emphasis on smart agriculture in Turkey is increasing every day. State aids and
platforms have been established for this purpose (Smart Agricultural Platform). In this way, it is
aimed to easily detect and analyze the developments in the field of intelligent agriculture. In this

respect, early detection of potential future problems can be obtained [7].

Turkey intelligent agricultural areas, planning and pre-investment period. Domestic
technology manufacturers need to be supported and supported with innovation systems. Together
with smart agriculture, the young population will be able to obtain products with easier methods
and thus to agriculture. The example of a remote-controlled smart greenhouse is given in Figure

5.

68



@ 5t Infernational Data Science & Engineering Symposium

I D S E S I19 May 02-03, 2019

Fig. 5. Smart Greenhouse Remote Monitoring Systems [10]

In Turkey, private firms, state-supported institutions, and smart agriculture is continuing R

& D efforts by individual users [4].

Nowadays, agricultural machinery has begun to integrate with intelligent technologies.
From the harvesting of the harvesting tractor, everything from the harvesting to the product output
in the field is recorded and big data are obtained. These data can be analyzed, and prospective
estimations can be made. With the modernization of agricultural machinery, data such as GPS,
wireless communication and snapshot can be obtained easily. An example of a greenhouse imaging

system is given in Figure 6.

SENSORS

ARALYTICS &
MACHINE LEARMIMNG

Fig. 6. Greenhouse Monitoring [11]
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As can be seen from Figure 6, all information in the greenhouse is taken wirelessly and can be
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followed instantly from different platforms.
Results

The agriculture in Turkey is one of the biggest economic livelihoods. The importance given to

agriculture in Turkey with Industry 4.0 is increasing every day.

Intelligence of everything makes the use of sensors attractive in agricultural areas. In order to
obtain efficient product in agriculture, ambient values are measured and measured with sensors.

These data reduce the risks of agricultural products.

Considering that environmental pollution and organic food production are important and that water
resources are still inadequate, sensitive agriculture production should be transformed into
sustainable agriculture. Turkey is also satisfying the necessary infrastructure in this area,
manufacturers work should be done to make them conscious. Conscious producers bring conscious

consumer understanding.
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Teknoloji Kabul Modeli Kullanarak Netflix Platformu Kullanma

Maksadinin Belirleyicileri
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Department of Industrial Engineering, Istanbul Technical University, TURKEY

Abstract: Amazon Prime, Hulu, Apple TV, Puhutv, BluTV, Turkcell TV Plus vb. gibi digital
platformlar insanlar {izerindeki etkisini artirmaya devam ediyor ve Netflix bunlardan birisidir.
Netflix insanlarin seyretmek istedigi film ve dizileri belirleyip onlara en kisa yoldan ulagtirmay1
hedefleyen bir platformdur. Bu platform giiniimiizde c¢ok popiiler hale gelmistir ve sinema
sektoriiyle yarisir seviyede bulunmaktadir. Netflix, veri madenciligini etkili bir sekilde kullanarak
insanlarin neyi izlemeyi sevdigini bilmektedir. Ayrica, Netflix asir1 ve gereksiz verilerden
kurtularak biiytik verilerin degerli bilgilere doniistiiriiliirken daha net olmasini sagladi. Bu bilgiler
1s181nda iilkeler i¢in ayr1 dizi ve filmlerin ¢ekilmesine Onciiliik etmis, izleyicilerin sevdigi aktor ve
yonetmenleri bir araya getirerek, ¢ektigi filmlerin izlenilirligini arttirmis, boylece de Netflix
markasini diinyaya tanitarak izleyicileri kendine baglamay1 bagsarmistir. Bizim bu ¢alismadaki
amacimiz Netflix kullanicilarinin davraniglarini incelemek ve agiklamaktir. Bunu saglamak i¢in
anket caligmasi yapilmis olup, Netflix platformunun kullanma maksadinin belirleyicilerini

arastirmak i¢in teknoloji kabul modeli kullanilmstir.

Keywords: Veri Madenciligi Uygulamalari, Teknoloji Kabul Modeli, Netflix Kullanicilarinin

Davraniglari
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Meta-Heuristic Methods Used in Optimization of SVM Learning Parameters
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Abstract: Support vector machine is an effective machine learning method based on statistical
learning theory and used for classification problems. The optimization of the parameter is very
important in order to increase the classification accuracy. Meta-heuristic methods are one of the
main optimization approaches that can be applied in this context and have been used frequently
for parameter optimization in recent years. These methods are generally particle swarm
optimization, genetic algorithm, grid search method, differential evolution algorithm, ant colony
optimization. In this study, support vector machine parameter optimization studies between 2010-
2019 were investigated. According to the results of these studies, it was observed that parameter
optimization through meta-heuristic methods significantly increased the rate of classification

accuracy of classifier and significantly reduced the workload.

Keywords: Support Vector Machines, Meta-Heuristic Methods, Parameter Optimization,

Classification Accuracy

Introduction

The classification process plays an important role in machine learning and data mining. One of the
machine learning algorithms is Support Vector Machine (SVM). Based on statistical learning
theory and structural risk minimization, SVM is an effective method for solving pattern
recognition and classification problems. The basic idea in SVM is to determine a hyperplane that
separates the data appropriately from each other by maximizing the spacing of the nearest vectors
in the data set (Fig. 1-left) [1]. Although the number of hyperplanes may be more than one for the
data set which can be classified as linear (Fig. 1-right), only one of them makes the maximum

distance between the two classes, which is the hyperplane that the SVM must find.
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Fig. 1. Optimal Hyperplane (Left) and Possible Hyperplanes (right) [2]

The studies to get the most appropriate result from a system under certain constraints are
called optimization. In other words, it is the process of determining the most appropriate values of
the variables of the problem in order to minimize or maximize the target function. The first thing
to do in the optimization process is to determine the decision parameters. Then the limiting
functions that define the values that the parameters cannot take, a cost function to be minimized
depending on the parameters or a profit function to be maximized are defined [3].

Meta-heuristic methods are algorithms that are proposed by inspiration from nature that
produces effective and appropriate solutions when traditional optimization methods produce
unacceptable solutions. These methods examine the search area effectively and efficiently and
conduct a solution research in a stochastic way. They set out from the set of solutions created in
each iteration and produce new solutions. However, they don't guarantee the global optimum
solution [4-6].

In this study, the studies conducted between 2010-2019 for the optimization of SVM

parameters were examined and analyzed. Analysis results are described in Section 3.

Used Optimization Methods For SVM

Meta-heuristic algorithms have been rapidly progressing in the literature in the last 20 years
because of their successful results [7-8]. Genetic Algorithm (GA) [9], Particle Swarm
Optimization (PSO) [10], Bat Algorithm (BA) [11], Differential Evolution Algorithm (DEA) [12],
Simulated Annealing (SA) [13] and Ant Colony Algorithm [14] are the most popular meta-
heuristic algorithms. These methods have advantages and disadvantages compared to each other

in terms of calculation complexity, classification accuracy rate and working time. The distribution
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of meta-heuristic methods used in the studies examined and analyzed in this study is given in Fig.

2.
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Fig. 2. Meta-heuristic Methods Used in Studies Examined

GA, which was proposed by John Holland (1975), is one of the evolutionary approaches
used in problems that are difficult to solve with traditional methods [9]. This algorithm is based
on the principle of protecting the lives of good generations and the destruction of the bad
generations.

PSO, which was proposed R.C. Eberhart and J.Kennedy in 1995, is an optimization
algorithm based on the behavior of bird flocks trying to find food [16]. Each individual in the
swarm is called a particle and particles form population. Each of these individuals is the candidate
solution. In this method, each particle adjusts its position to the best position by taking advantage
of its previous experience and individual with best position in swarm. Particles usually have a
better position than their previous position in their next position.

PSO has a fast convergence rate, but it is very easy to drop to the local optimum and has
premature convergence problems. Therefore, it is difficult to find the best solution in the solution
space. To overcome this problem, a mutation process was added to the PSO. Particles can be
reinitialized and updated to set the population search area after each iteration thanks to mutation
operation. In addition, this process prevents premature convergence by changing the position and

velocity of the particles and provides population diversity [17].
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DEA, which was proposed by Price and Storn in 1995, is a population-based algorithm
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[18]. This method gives effective results especially in problems with continuous data and its
operators and operation are similar to GA [12][18][19][20]. However, it is tried to improve the
performance of the solution by changing the usage of operators in DEA. The crossover, selection
and mutation operators used in GA are also used in this method. However, unlike GA, every
operator is not sequentially applied to the whole population. Moreover, chromosomes are taken
into consideration in this method and a new individual is obtained by using three other randomly
selected chromosomes. The fitness values between the existing chromosome and the new
chromosome obtained is compared and better one is transferred to the next population.

Ant Colony Optimization (ACO), which is created by Marco Dorigo, is a method inspired
by the methods of finding the shortest path between nests and food sources of ant colonies [21][22].
Dorigo has applied this method, which is a population based approach, to the Travelling Salesman
Problem and observed that ACO is highly effective in solving this problem. This method is widely
used in the solution of today’s optimization problems [14][21].

SA is a probability-based method proposed by Kirkpatrick et al. This method is called
simulated annealing because it is based on annealing process of solids. The annealing is to cool
the material slowly until it is crystallized after being heated to a certain maximum degree. If the
cooling is done appropriately, the crystal structure is very regular and a super cage structure is
obtained. If the cooling process is carried out very quickly, irregularities and disturbances occur
in the crystal structure. Therefore, the cooling process is very important. This method is especially
used in optimization of combinatorial problems which cannot be shown with mathematical models
[23].

BA is a population-based optimization algorithm based on the direction and distance
determining behavior of the object by utilizing the echoing of sound called echolocation [24].
Echolocation is a type of sonar, which many bat species use to communicate, to move without
hitting obstacles by perceiving objects around them, to determine the distance between itself and
its hunts [24][25][26]. All living things emit signals at a given frequency [26]. The bats listen to
the echo that occurs after they emit the signal and they determine the position of the objects and
prey around them by analyzing these echoes [26][27].

Artificial Chemical Reaction Optimization Algorithm (ACROA) is a probabilistic
optimization algorithm based on chemical reactions. During the chemical reaction, while bond

rupturing between some substances occurs, new bonds are formed between certain substances and
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chemical changes occur. Thus, the energy and structure of reactants change. Furthermore, new
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molecules formed as a result of the reaction can be used as reactants in another reaction. The new
molecules formed can be converted into their first reactants in two-way reactions. ACROA is a
method which is developed according to the types of chemical reactions and requires less
parameters [28][29][30]. Entropy for a maximization problem and enthalpy for a minimization
problem can be used as objective function in this method [28][30].

Elephant Herd Optimization (EHO) is one of the swarm intelligence algorithms proposed
by Wang, Den, Gao and Coelho in 2016. This method is based on the basic herd behaviors of
elephant groups. The elephant population consists of clans and each clan has a fixed number of
elephants. The elephants in each clan continue to live under the leadership of a matriarch. In every
generation, male elephants leave their clans and live away from them [31][32]. When we associate
these behaviors of the elephant herd with the optimization method, each elephant represents a
candidate solution. The population is divided into subgroups and forms the clans and the elephant
with the best fitness value in each clan is called the matriarch. After each iteration in the algorithm,
the worst elephant in the clan leaves from the herd and identifies a new location for itself. Each
elephant moves according to the clan's matriarch [32].

Grid search (GS) is a traditional method for parameter optimization. This method tries to
find all combinations with brute force and makes a comprehensive search. GS requires creating
two sets called learning rate and number of layers. The method trains the algorithm for all
combinations using these two sets and uses the Cross Validation (CV) method to measure
performance. Although GS is a simpler algorithm compared to other optimization algorithms, the

runtime is quite long, especially when the data set is too large [33].

Results of Existing Studies For SVM Optimization

According to the results of the studies examined within this study, the optimization of the
parameters in SVM has different effects on the results. This difference varies depending on the
optimized parameter and the method used.

Each kernel function has different kernel parameters in SVM. The optimization of learning
parameters in SVM is very important. Kernel parameters are learning parameters, too. One of
learning parameters is the penalty coefficient (C) that determines the trade-off between
maximization between class distances and the minimization of fault tolerance. When the value C

is greater, SVM results in fewer training errors and narrower distances, whereas it leads to more
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distance and more educational errors in the small values [34]. However, the education data is also
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very important in the high or low education error rate. This problem cannot be solved by only the
large value of C. Therefore, it is important to find an appropriate C value for the sample data in
the problem. Thus, the training model can establish a balance between sample data and educational
error. Another parameter is the kernel parameter that determines the complexity of the sample data
[35]. This parameter can both reduce complexity and guarantee classification accuracy. In short,
learning parameters have a great effect on the generalization ability and efficiency of SVM [36].
The optimization methods used in the studies examined in this article optimize these learning
parameters.

As a result of the studies examined, GA is a more suitable method than GS in optimization
of SVM parameters [37-39]. GS method results in a higher classification accuracy than original
SVM model [40], but when GA and GS are compared, GA increases the classification accuracy
more and the running time is shorter [37-39]. Although GA is a more favorable method than GS,
ACO [41], DE [42], ACROA [43], BA [44], EHO [37], M-PSO [45], PSO [46], SA [47] methods
are more successful than the GA method. DE [42], BA [44], M-PSO [45], ACROA [43] methods
are better than PSO in the studies examined. In the study, which has been used to optimize the
SVM parameters by using M-PSO [17], M-PSO method prevented falling to local optimum and

premature convergence problems of PSO.

Conclusion and Discussion
SVM is a powerful machine learning method used in classification problems. SVM parameter
optimization research has increased in recent years because of the heavy computational complexity
of SVM in training stage. Incorrect parameter selection in the SVM can affect the classification
performance of the method and increase the computational complexity [8]. Therefore, researchers
are looking for appropriate optimization algorithms and there are many studies in literature about
this topic [36-43]. In this article, the studies of SVM parameter optimization between 2010-2019
was analyzed. According to the results of the analysis,

e Meta-heuristic methods used significantly increased the success of the classification

accuracy of SVM [17,35,37-40,42,44-46,48-57].
e Most commonly used methods are GA and GS. However, ACO, SA, BA and PSO have

started to become widespread in recent years. Because these methods compared with GA
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and GS in the studied examined, the rate of classification accuracy of these methods was

higher GA and GS [37,44].
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e Although meta-heuristic methods increase the accuracy of classification, these methods
take a long time to optimize the parameters in big data sets [58].
e The adjustment of the kernel parameter and penalty coefficient in the SVM has vital
importance in increasing the classification accuracy.
e The selection of the kernel function in increasing the classification success of SVM is also
very important.
New optimization algorithms are constantly introduced into the literature and these algorithms
are used in parameter optimization of SVM. In future studies, it is aimed to gain a new DVM
parameter optimization model by considering the success rates of the optimization algorithms used

in the studies examined.
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Determination Similarities of Basic Financial Indicators of Enterprises Included in the

NASDAQ Index Using by Hierarchical Clustering Distance Methods

Ebru Seyma KARAKOYUN

Industrial Engineering Department, Karabiik University, TURKEY

Abstract: Many indicators are used in the analysis of the financial status of companies. Indicators
are usually presented quarterly. However, some of the financial indicators of some companies are
not given data. In this study, it is examined whether there will be other indicators that Show the
same character instead of the data which is not present when the companies are evaluated as a
whole. A hierarchical clustering approach was used to evaluate whether the financial indicators of
10 randomly selected companies traded on the NASDAQ stock exchange to have similar
characteristics using distance methods. According to the results obtained, indicators with similar

characteristics are listed.

REFERENCES
[1] Rai, P., Singh, S. (2010). A Survey of Clustering Techniques, Int. J. Com. Appl. 7 (12) 1-5.

[2] Ando, T. And Bai J. (2016). Clustering Huge Number of Financial Time Series: A Panel Data
Approach With High-Dimensional Predictor And Factor Structures, Journal of The American Statistical

Association, In Press.

[3] Kakizawa, Y., Shumway, R.H., Taniguchi, M. (1998). Discrimination And Clustering For

Multivariate Time Series, Journal of The American Statistical Association, 93:441, 328-340.

[4] Wang, X., Smith, K., Hyndman, R. (2006). Characteristic-Based Clustering For Time Series
Data, Data Min. Knowl. Discov. 13 (3) 335-364.

[5] Pavlidis, N., Plagianakos, V.P., Tasoulis, D.K., Vrahatis, M.N. (2006). Financial Forecasting
Through Unsupervised Clustering and Neural Networks, Oper. Res. 6 (2), 103-127.

[6] Scotto, M.G., Alonso, A.M., Barbosa, S.M. (2010). Clustering Time Series of Sea Levels:
Extreme Value Approach, J. Waterway Port, Coastal, Ocean Eng. 136 (4), 215-225.

87



1
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

[7] Gorji Sefidmazgi, M., Sayemuzzaman, M., Homaifar, A., Jha, M.K., Liess, S. (2014). Trend

KARABUK

UNIVERSITESI

Analysis Using Non-Stationary Time Series Clustering Based on The Finite Element Method, Nonlinear
Process. Geophys. 21 (3), 605-615.

[8] Ramoni, M., Sebastiani, P., Cohen, P. (2000). Multivariate Clustering By Dynamics, in:
Proceedings Of The National Conference On Artificial Intelligence, Pp. 633—638.

[9] Guo, C., Jia, H., Zhang, N. (2008). Time Series Clustering Based On ICA For Stock Data
Analysis, in: Proceedings Of 4th International Conference On Wireless Communications, Networking And

Mobile Computing, Wicom ’08, 2008, Pp. 1-4.

[10] Guan, H., Jiang, Q. (2007). Cluster Financial Time Series For Portfolio, in: ProceedingsoOf
The International Conference on Wavelet Analysis And Pattern Recognition, Pp. 851-856.

[11] Wang, X., Mueen, A., Ding, H., Trajcevski, G., Scheuermann, P., Keogh, E. (2012).
Experimental Comparison Of Representation Methods And Distance Measures For Time Series Data, Data

Min. Knowl. Discov., P. Springer Netherlands.

[12] Lkhagva, B., Suzuki, Y.U., Kawagoe, K. (2006). New Time Series Data Representation ESAX
For Financial Applications, in: Proceedings of 22nd International Conference on Data Engineering

Workshops, Pp. 17-22.

[13] Petitjean, F., Ketterlin, A., Gangarski, P. (2011). A Global Averaging Method For Dynamic
Time Warping, With Applications To Clustering, Pattern Recognit 44 (3), 678—693.

[14] Kakizawa, Y., Shumway, R.H., Taniguchi, M. (1998). Discrimination And Clustering For
Multivariate Time Series, J. Am. Stat. Assoc 93 (441), 328-340.

[15] Focardi, S. M. (2001). Clustering Economic And Financial Time Series: Exploring The
Existence of Stable Correlation Conditions. Technical Report 2001-04, The Intertek Group.

[16] Bao, D. (2007). A Generalized Model For Financial Time Series Representation and
Prediction, Appl. Intell. 29 (1), 1-11.

[17] Fu, T.C., Chung, F.L., Luk, R., Ng, C.M. (2010). Financial Time Series Indexing Based on
Low Resolution Clustering, in: Proceedings of The 4th IEEE International Conference on Data Mining

(ICDM-2004), Pp. 5-14.

[18] Ghassempour, S., Girosi, F., Maeder, A. (2014). Clustering Multivariate Time Series Using
Hidden Markov Models, Int. J. Environ. Res. Public Health 11 (3), 2741-2763.

88



r.|-_‘-;_: E‘.!.
I ta
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

[19] Spiegel S., Gaebler J., Lommatzsch A., De Luca E., Albayrak S., (2011). Pattern Recognition

KARABUK

UNIVERSITESI

And Classification For Multivariate Time Series, Sensorkdd ’11.

[20] An S., Gao X., Jiang M., Sun X., (2018). Multivariate Financial Time Series in The Light Of
Complex Network Analysis, Physica A 503, 1241-1255, 2018.

[21] Agrawal, R., Faloutsos, C., Swami, A. (1993). Efficient Similarity Search in Sequence
Databases, Found. Data Organ. Algorithms 46, 69-84.

[22] Keogh, E. (2002). Exact Indexing Of Dynamic Time Warping. In 28th International
Conference on Very Large Databases, Hong Kong. Pp. 406-417.

[23] Berndt, D. & Clifford, J. (1994). Using Dynamic Time Warping To Find Patterns in Time
Series. AAAI-94 Workshop On Knowledge Discovery in Databases.

[24] Eiter, T., & Mannila, H. (1994). Computing Discrete Fréchet Distance. Tech. Report CD-TR
94/64, Information Systems Department, Technical University Of Vienna.

[25] Drimel A., Krivosija A., Sohler C., (2015). Clustering Time Series Under The Frechet
Distance, Arxiv.Org.

[26] Casado De Lucas D (2010). Classification Techniques For Time Series and Functional Data.
Ph.D. Thesis, Universidad Carlos III De Madrid.

[27] Keogh, E. And Kasetty, S., (2002). On The Need For Time Series Data Mining Benchmarks:
A Survey And Empirical Demonstration. In Proceedings Of The 8th ACM SIGKDD Int'l Conference On
Knowledge Discovery And Data Mining. Edmonton, Alberta, Canada, July 23-26. Pp. 102-111.

89



1
\@;'—' Ist International Data Science & Engineering Symposium

[ D S E S I1 9 Aay 02-03, 2019

KARABUK

UNIVERSITESI

RFM Model for Segmentation in Retail Analytics: A Case Study
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Abstract: Over the last decades, marketing scholars have often drawn attention to the value of
customers for businesses that aim to endure in a harsh competitive environment. Customer
Relationship Management (CRM) has been a prominent approach in marketing management that
aims to improve relationships with customers. A practical implication of the CRM approach is the
analysis of customer data to extract value for businesses, as well as customers. Segmentation has
been a useful task that helps to group customers with similar attributes and designate better-tailored
marketing strategies for customer groups. Among a variety of approaches for customer
segmentation, Recency Frequency Monetary (RFM) Model stands out as an easy-to-adopt and
effective technique. In this study, segmentation with RFM approach will be conducted over the
purchase records obtained from an e-retailer. The segments and relevant marketing strategies will
be presented in the findings. Moreover, a software implementation for the RFM model will be

introduced along with a case study.

Keywords: Business Analytics, Analytical CRM, Customer Segmentation, RFM Model
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Abstract: Nowadays, with the developing technology, the amount of data that is owned and
processed is increasing day by day. It is very important to ensure the security of data, which is one
of the biggest assets for institutions and organizations. With traditional security methods, attacks
can be detected and prevented, but cybercriminals spend a lot of time and resources on advanced
and targeted attacks that can bypass these methods. The present methods are reactive because they
are generally updated with the information obtained from the analyzes performed after a successful
attack. More proactive approaches are needed to improve safety. Cyber threat intelligence
represents such a proactive approach and involves collecting and analyzing information for
potential threats from a wide variety of data sources. The purpose of cyber-threat intelligence is to
proactively adapt security controls to understand the methodology used by different attackers and
to detect and prevent such activities. In the world of technology, the defense against attacks is one
of the most important issues. Today, different approaches and effective methods have been used
to obtain intelligence. These include vital information about security threats, which are used by
hacker forums and other platforms as a means of communication between hackers. The amount of
data on such platforms is very large. The manual analysis of these data is time-consuming,
ineffective and requires a considerable amount of resources. In this sense, machine learning has
become one of the popular approaches used in the field of cyber-threat intelligence in terms of its
suitability to the subject, producing beneficial and effective results. In this study, information is
given about cyber threat intelligence and in the world of hackers, how to obtain intelligence by
using machine learning techniques is examined and evaluated in detail by supporting the studies

conducted in the literature.

Keywords: Cyber Security, Threat Intelligence, Machine Learning, Hacker Forums
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Abstract: Risk is any possibility that affects the achievement of the intended objectives. In this
study, it was investigated which provinces did not contain any risks. In the calculation of risk
values of provinces; unemployment and traffic accidents were taken into consideration. Turkey
Statistical Institute (TURKSTAT), the General Directorate of Security, the Social Security
Institution (SSI) and Turkey Business Association (TBA) risk values obtained from benefiting
from the data of the years 2013 to 2017 were calculated. Risk values are evaluated between 1 and
5. The green-colored provinces are risk-free, while the red-colored region is cons idered to be of

high risk. Fine-Kinney method was used for risk analysis.

Keywords: Free Risk Zone, Risk Analysis, Fine-Kinney Method, Risk Map
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with Ad Mediation Software
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Abstract: The success of an Ad Mediation Software’s decision on from which ad network to
request ads and in which order depends on the ability to estimate eCPM (effective Cost Per Mille)
value used to measure ad revenue. This value varies for different applications depending on
different external factors. It is not possible for domain experts to make successful predictions by
analyzing different sets of external factors for a large number of applications and to keep these
estimates constantly up to date. Therefore, eCPM values were automatically estimated separately
for each application based on different advertising spaces and different countries using time series
analysis. The ARIMA model was used to estimate and the hyper-parameters of the model were
optimized by using grid search method. For most of the values obtained, it was found that the

values obtained with the intuition of domain experts were closer to the actual values.

Keywords: Time Series Analysis, ARIMA, Hyper-parameter Optimization, Grid Search Method,
Ad Mediation Software

Giris

Mobil cihazlarin ve bununla paralel olarak mobil uygulamalarin kullanimi1 son yillarda oldukga
yayginlasmistir. Bu uygulamalarin gelirlerinin 6nemli bir bdliimii reklam gdsteriminden
gelmektedir. Bunun sonucu olarak mobil uygulamalara reklam saglayan ¢ok sayida reklam agi
ortaya ¢ikmistir. Reklam aglari, reklam verenlerden reklam alarak bu reklamlari uygun yayincilara
(bu bildiri kapsaminda mobil uygulamalara) saglamaktadir. Cok sayida reklam agmin ortaya

cikmastyla birlikte bir yayincinin kendisine en ¢ok kazang saglayacak reklami yayimlayabilmesi

icin ¢cok sayida reklam agi ile caligmasi gerekliligi ortaya ¢ikmistir. Bu karmasiklig1 yayincilarin
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yerine yoOnetmek icin de reklam aglar1 ile reklam yayincilar1 arasinda reklam aracilari
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konumlanmustir.

Bir reklam aracisi, bir uygulamaya, yani yayinciya, reklam saglarken, hangi reklam
aglarindan hangi sirada reklam talep edecegine dair bir karar verir. Bu karar1 verirken uygulamanin
reklam gelirini (ayn1 zamanda da kendi reklam gelirini) azami seviyeye ¢ikarmay1 hedefler. Bunun
icin de reklam gosteriminden en fazla gelir saglanabilecek reklam agindan baslayarak reklam
talebinde bulunur. Mobil reklam sektoriinde reklam gosterimi basma geliri ifade etmek igin
eBGBM (Etkin Bin Gosterim Basina Maliyet; Ingilizcesi: eCPM — Effective Cost per Mille)
kavrami kullanilmaktadir. Mevcut durumda Kokteyl sirketinin Reklam Aracisi Yaziliminda
(RAY) gergeklesecek eBGBM degerleri alan uzmanlari tarafindan sezgiye dayali olarak tahmin
edilmektedir. eBGBM degerini etkileyebilecek degiskenler tespit edilerek, bu degiskenlerle
eBGBM arasindaki Oriintiilerin makine O6grenmesi algoritmalariyla tespit edilmesi miimkiin
gorinmektedir [1 - 4]. Bu calisma kapsamimda mevcut durumda sezgisel olarak yapilan
tahminlerin basarisi istatistiksel yontemler kullanilarak incelenmistir. Elde edilen sonuglara gore

baska yontemler kullanilarak daha iyi tahmin yapilabilecegi goriilmiistiir.

Bildirinin geri kalan béliimleri su sekilde diizenlenmistir: Ikinci bélim mobil reklam
sektorii ve RAY hakkinda genel bir bilgi vermektedir. Uciincii boliimde problem tanimi, besinci
boliimde ise bu problem i¢in gelistirilen ¢6ziim anlatilmaktadir. Son boliimde sonuglar ve gelecek

caligmalar sunulmustur.
Arka Plan

Sekil 1 mobil reklam sektdriindeki ana paydaslart gostermektedir. Reklam verenler, reklam
aglarina tirtinleri ve/veya hizmetleri hakkinda reklam vermektedir. Yayincilar, reklam aglarindan
reklam talep etmekte ve reklam aglar1 yayinciya o andaki en uygun reklami saglamaktadir. Uygun
reklamin se¢imi konusundaki karar bircok degiskene (yayincinin hangi uygulama oldugu, son
kullanict hakkindaki bilgiler, uygulamanin calistig1 cihaz gibi) bagh olarak degismektedir.
Yaymcilarin reklam aglarindan dogrudan reklam almasi durumunda bazi zorluklar ortaya
cikmaktadir. Uygulamanin gelistirilmesi agisindan ortaya ¢ikan bir zorluk, yayinci uygulamanin
reklam talep edecegi tiim reklam aglariyla ayri ayri entegre olma gereksinimidir. Is amaglari
acisindan bakildiginda bir yayincinin birgok reklam agindan en uygun reklami (en fazla geliri

getirecek reklam) alamamasi durumunda gelir kaybi yasanacaktir. Dolayisiyla yayincinin en
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uygun reklami segecek karar algoritmasini uygulamanin bir pargasi olarak gelistirmesi
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gerekmektedir. Reklam aracilar bir¢ok reklam agi ile entegre olarak en uygun reklami saglama
konusunda uzmanlasmaktadir. Uygulama gelistirme agisindan yayinci uygulamanin sadece bir
reklam aracisi ile entegre olarak bir¢ok reklam agindan reklam alabilmektedir ve ¢ok sayida
reklam ag1 ile entegre olmanin getirdigi karmasiklik reklam aracisi tarafindan yonetilmektedir.
Bunun yaninda en uygun reklami se¢gme konusunda uzmanlasan reklam aracilari bu isi de yayinci
uygulamalarin yerine yapmaktadir. Boylece yayincilarin reklam gelirlerini arttirmasina yardimei
olmaktadir. Son kullanicilar ise yayinci uygulamalari kullanarak reklamlar1 goriintiillemekte ve bir
davranis (reklama tiklama, wuygulama indirme ve kurma, {riin satin alma gibi)

sergileyebilmektedir. Bu davranislar yayincilara gelir saglamaktadir.

Rekl ki . |[&———reklam talep eder
\?erZr:n _:.—Z‘rh'{?'m_> Rekiam g ki “}U —————
] reklam sagla
A A | <
= “
5 S v
Q =
8 % Yayinci
s & [
E 3 3
= s s
= < S
S J_» Rekiarm <reklam talep eder— !
L Aracisi___—optimum reklam saglar ;‘
S
X
L
v
| davranis sergiler (reklama tiklama, uygulama indirme ve kurma, | Son
trdin satin alma, vs.) Kullanici

Sekil 1. Mobil Reklam Sektoriindeki Ana Paydaslar.
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] Yayincilar Reklam Aracisi
Yayinci Uygulama| RAY [—reklam talep eder—" poyiam Aracisi Yaziimi
< 1 _YGK ; reklam saglar (RAY) Sunucu Uygulamasi
P F ™ |
Yayinci Uygulama RAY [[—reklam talep eder—y - g_
) YGK | reklam sagiar Selale I[\}Lstem Uretim i
p- B otoru
Yayinci Uygulama RAY f—reklam talep eder—¥ |
3 | YGK /~|l— reklam saglar Relklam Reklam
- Agi 1'in Ag 2'nin |
_ YGK'si YGK'si
A L.
S S
o 3 o
2 S 2 o
3| 3 5| 3
gl § g| §
S = S =
5 Sl
A y
Reklam Reklam
Ag1 1l Agi 2

Sekil 2. Reklam Aracis1 Yaziliminin Yayincilar Ve Reklam Aglar {le Tliskisi.

Sekil 2’de RAY’nin (bu yazilimin mimarisi [5] numarali kaynakta anlatilmaktadir)
yaymcilarla ve reklam aglariyla olan iliskisi gosterilmektedir. RAY’yi olusturan iki bilesen yesil
renk ile gosterilmistir. RAY sunucu uygulamasi, reklam aglarinin yazilim gelistirme kitlerini
(YGK) icermektedir. Bu YGK’ler (Sekil 2°deki Reklam Ag1 1’in ve 2’nin YGK’si) araciligiyla
sunucu uygulamasi reklam aglarindan reklam talep etmektedir ve reklam almaktadir. Yayinci
uygulamalar ise RAY nin YGK’sini uygulamalariin igine yerlestirerek RAY den reklam talep
etmektedir ve almaktadir. Daha 6nce anlatildig1 gibi, teknik acidan RAY birgok reklam ag ile
entegre olmanin getirdigi karmasiklig1 yaymci uygulamalara saydam hale getirmektedir. Is
amaclari agisindan ise RAY bir¢ok reklam agindan sagladigi reklamlar arasindan en uygun reklami

yayinci uygulamaya gondererek reklam gelirlerinin arttirilmasini saglamaktadir.
Problem Tanimi
Sekil 2°de gosterilen RAY nin igerdigi bir bilesen olan selale listesi iiretim motorunun {irettigi

selale listesi, yayincinin hangi reklam aglarindan hangi sirada reklam talebinde bulunmasi
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gerektigini belirleyen bir oncelik listesidir (Bkz. Sekil 3). Selale listesi, her bir yayinci i¢in belirli
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araliklarla (6rnegin giinliik) cesitli degiskenler (reklam formati, reklam alani, gegmis eBGBM
degerleri gibi) gbz oOniline alinarak selale listesi liretim motoru tarafindan iiretilir. Her yayinci
uygulamanin RAY YGK’si bu selale listesini belirli araliklarla sunucu uygulamasindan indirerek
reklam taleplerini bu gilincellenmis listeye gore yapar. Selale listesindeki siralama gelecekte

gerceklesecek e BGBM degerlerini ne kadar iyi yansitirsa reklam gelirleri o kadar artacaktir.

1. siradaki reklam agindan reklam talep et
EJer reklam alindiysa

Reklami gdster

Gik
2. siradaki reklam agindan reklam talep et
EJer reklam alindiysa

Reklami gdster

Cik
3. siradaki reklam agindan reklam talep et
EJer reklam alindiysa

Reklami godster

Gik

Sekil 3. Ornek Bir Selale Listesi.

eBGBM reklam gdsterimi bagina geliri ifade etmektedir ve “(Gelir / Gosterim Sayisi) x
1000 formiilii ile hesaplanmaktadir. Mevcut durumda selale listesi olusturmak i¢in kullanilan
girdiler (eBGBM tahminleri gibi) alan uzmanlar1 tarafindan yapilan gézlemler sonucunda sezgisel

olarak belirlenmektedir ve giincellenmektedir.

Gergeklesen eBGBM degerleri ve baglantili veriler RAY’de Tablo 1’de gosterilen
alanlarda saklanmaktadir. Her yayinci uygulamanin her bir reklam alani i¢in iilke bazinda giinliik
olarak gergceklesen ve daha oOnce tahmin edilen eBGBM degerleri RAY tarafindan
kaydedilmektedir. Her iilkede mobil uygulamalarin kullanim dinamiklerinin farkli olmasi
nedeniyle eBGBM degerleri lilke bazinda ayr1 ayri tahmin edilmektedir. Bunun yaninda reklam
aglar1 da her yayinci uygulama igin iilke bazinda gerceklesen eBGBM degerlerini reklam

aracilariyla paylagmaktadir.

Ornek olarak bir yaymeci uygulama i¢in (uygulamanin adi gizlilik nedeniyle verilmemistir)
iic giinde, dort lilkede gergeklesen ve daha dnce tahmin edilen eBGBM degerleri Tablo 2’de

gosterilmektedir.
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Tablo 1. e BGBM Degerlerinin ve Baglantili Verilerin Saklandig1 Alanlar Ve Agiklamalari

Alan ad1 (Tiirkce)

Alan ad1 (ingilizce)

Aciklama

Tarih

date

tarih

Reklam alani no

placement id

yayinci uygulamanmn reklam gosterilebilecek bir

konumunun RAY’deki kimlik numarasi

Yayinci uygulamanin adi app _name yayinci uygulamanin adi
Ulke country yayinci uygulamanin kullanildigz {ilke
Gergeklesen e BGBM real ecpm gerceklesen e BGBM degeri
Tahmin edilen eBGBM weighted_ecpm alan uzmanlar tarafindan tahmin edilen eBGBM
degeri
Tablo 2. Ornek eBGBM Degerleri ve Baglantili Veriler
Tahmin
Tarih Reklam alan1 no ;nggulamanln eG}:g;;ﬁesen edilen Ulke
eBGBM
08-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | Y2YIC! 1.280701754 | 0.012145187 | BR
uygulama
09-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | Y2YIC! 0.482967144 | 0.240236608 | BR
uygulama
10-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | YY1 0.769817073 | 0.323807174 | BR
uygulama
08-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | Y2V 5.929345644 |  0.0260193 | DE
uygulama
09-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | Y2V 1.026119403 | 0.429765486 | DE
uygulama
10-09-18 | 00a78252-7572-4ab6-863c-df5eb77ebe99 | YY1 1.94153337 | 0.460431981 | DE
uygulama
08-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | Y™ 6.718092567 | 0.021978022 | FR
uygulama
09-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | YA 0.885636856 | 0.549004147 | FR
uygulama
10-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | ¥AYMC! 2264134582 | 0.626127083 | FR
uygulama
08-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | YA 1.640059765 | 0.005023753 | TR
uygulama
09-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | Y™ 0.515668347 | 0.561521377 | TR
uygulama
10-09-18 | 00a78a52-7572-4ab6-863c-df5eb77ebe99 | YY1 0.684581689 | 0.535929221 | TR
uygulama

Céziim Onerisi

Alan uzmanlarmin sezgileriyle yaptiklar1 tahminlerden daha iyi tahmin yapabilen modellerin
olusturulmasi i¢in 6ncelikle eldeki veri ve ¢oziilmeye ¢alisilan problem (eBGBM degerinin tahmin

edilmesi) analiz edilmistir. Oncelikle veri kiimesinden 6rnek alt kiimeler secilmistir. Ug reklam
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alan1 ve bes iilke icin secilen veri kiimelerindeki gézlem sayis1 (gerceklesen eBGBM degerleri)
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Tablo 3’te gosterilmektedir.

Tablo 3. Analiz i¢in Kullanilan Veri Kiimelerindeki Gézlem (eBGBM degeri) Sayilar

Ulke

BR DE FR TR US
Reklam alani 1 144 144 144 144 139
Reklam alani 2 250 261 261 259 262
Reklam alani 3 275 280 280 283 280

Tablo 3’te gosterilen her bir veri kiimesinin duragan olup olmadigini anlamak igin
Augmented Dickey-Fuller testi yapilmistir. Duragan bir zaman serisinde gézlemler (bu calisma
kapsaminda ger¢eklesen eBGBM degerleri) zamana bagh degildir. Bir zaman serisi trend ya da
mevsimsel etki icermiyor ise duragan olarak nitelendirilmektedir. Duragan olmayan zaman
serilerinde ise mevsimsel etkiler, trendler ve zamana bagli baska oriintiiler gdzlemlenmektedir.
Tablo 4’te gosterildigi gibi az sayida duragan veri kiimesi (Tabloda “D” ile ifade edilmistir)

bulunurken veri kiimelerinin ¢ogu duragan degildir (Tabloda “DD” ile ifade edilmistir).

Tablo 4. Veri Kiimelerinin Duraganlik Durumu (D: Duragan; Dd: Duragan Degil)

Ulke
BR DE FR TR US
Reklam alani 1 D DD DD D D

Reklam alani 2 DD DD DD DD DD
Reklam alanmi 3 DD DD DD DD DD

Bu analiz ve veri iizerinde alan uzmanlari ile yapilan ¢alismalar sonucunda ARIMA modeli
kullanilarak zaman serisi analizi yapilmasina karar verilmistir. ARIMA modeli, zaman serisi
verilerini analiz etmek ve tahmin etmek igin kullamlmaktadir. ARIMA, “AutoRegressive
Integrated Moving Average” kavramini temsil etmektedir. ARIMA modelinde ii¢ hiper-parametre

bulunmaktadir [6]:

* p: Model igerisinde yer alan gecikmeli gézlemlerin sayisini belirtir; gecikme sirasi olarak
adlandirilir.

* d: Ham gozlemlerin sayisini belirtir; ayirt edilme derecesi olarak adlandirilir.

* q: Hareketli ortalamanin penceresinin boyutudur; hareketli ortalama siralamasi olarak

adlandirilir.

Bu ¢ hiper-parametrenin hangi kombinasyonunun en iyi tahmin degerlerini verdigini

belirlemek i¢in grid arama yontemi kullanilmistir. En iyi kombinasyonu bulmak i¢in her parametre
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icin asagidaki degerler kullanilmistir. Tablo 4’te gosterildigi gibi hem duragan hem de duragan

KARABUK

UNIVERSITESI

olmayan veri kiimeleri oldugu i¢in d parametresi hem 0 hem de 1 degeri alacak sekilde

diizenlenmistir.

* p=091929394959697
« d=0,1
* q=0,1,2

En iyi kombinasyon, bir yayinci uygulamanin {i¢ reklam alaninin bes fark: iilkedeki eBGBM
degerleri kullanilarak yapilmistir. Her bir veri kiimesinin {igte ikisi 6grenme, geri kalan {igte biri
ise test i¢in kullanilmistir. Elde edilen hiper-parametre (p, d, q) degerleri Tablo 5’te
gosterilmektedir. Bu hiper-parametre kombinasyonlar1 kok ortalama kare hatasi (KOKH) (root
mean square error) en az olacak sekilde olusturulmustur. Hesaplama i¢in kullanilan formiil asagida

gosterilmektedir.

i n
£ Gerceklesen Tahmin edilen
Kk ortalama kare hatas1 = | :
|Z{ eBGBM | eBGBM ,}
]1=1

N

Tablo 5. Deney Sonucunda Elde Edilen Hiper-Parametre Degerleri

Ulke p d q
g BR 0 1 1
= DE 1 0 0
E-{ FR 0 0 1
% [ R i 0 0
&~ US 1 0 1
g BR 1 1 0
= DE 1 0 1
Eo FR 1 0 1
% [ R 1 0 I
&~ US 1 1 0
g BR 0 1 1
= DE 4 0 2
E_FR 1 1 0
% [ R 1 0 I
&~ US 0 1 1

Elde edilen hiper-parametre kombinasyonlar1 ve Ogrenme icin ayrilan veri kiimesi
kullanilarak geri kalan test veri kiimesindeki gergeklesen degerler i¢in tahmin yapilmistir. Tahmin
yapilirken test kiimesi i¢in ayrilan gerceklesen eBGBM degerleri kullanilmamistir. Sonrasinda

tahmin edilen e BGBM degerleri ile gercek e BGBM degerleri karsilagtirilarak kok ortalama kare

104



r.|-_‘-;_: E‘.!.
I ta
\i@;?' Ist International Data Science & Engineering Symposium

| D S E S I1 9 Aay 02-03, 2019

hatalar1 hesaplanmistir. Aymi sekilde gercek eBGBM degerleri ile ge¢cmiste alan uzmanlari
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tarafindan olusturulan tahminler de karsilastirilarak kok ortalama kare hatalar1 hesaplanmistir.

Sonuglar Tablo 6’da gosterilmektedir.

Tablo 6. Gergeklesen Ebgbm Degerleri ile ARIMA Modeli ve Alan Uzmaninin Tahmin Degerleri
Arasindaki Kok Ortalama Kare Hatalan

Gergek — Gergek —
.. ARIMA Alan uzmam

Ulke AP ©ss .
tahmini icin tahmini icin

KOKH KOKH
g BR 0,171 0,162
= DE 1,895 2,300
g — | FR 0,831 0,812
% TR 0,154 0,183
o2 US 3,941 3,648
g BR 4,601 2,402
= DE 6,628 6,738
g | FR 11,315 10,437
% TR 2,639 2,109
o2 US 6,211 5,224
g BR 1,940 1,599
= DE 4,533 3,802
g | FR 4,914 3,369
% TR 1,615 1,295
o2 US 6,104 5,088

Tablo 6’da koyu ve italik olarak gosterilen sonuglar, gerceklesen e BGBM degerleriyle daha
az bir farki temsil ettigi i¢in digerine gore daha basarilidir. Elde edilen sonuglara gore alan
uzmanlarmim kurdugu modelin yaptig1 tahminler ARIMA modeli ile elde edilen tahminlerin

coguna gore daha bagarilidir.
Sonuclar ve Gelecek Calismalar

Reklam aracis1 yazilimlari, gerceklesecek eBGBM degerlerini tahmin ederek yayinct
uygulamalarin reklam gelirlerini arttirmay1 hedeflemektedir. Bu tahmin islemi i¢in kurulabilecek
en basit modellerden birisi gecmis belirli bir donemin ortalamasini tahmin olarak kullanmaktir.
Diger taraftan zaman serisi analizi gibi yiiksek hacimli veri kiimelerindeki gizli oriintiileri bularak
daha 1iyi tahminler yapabilme potansiyeline sahip modeller bulunmaktadir. ARIMA bu
modellerden birisidir. Bu ¢alisma kapsaminda ARIMA modeli kullanilarak eBGBM degerleri
tahmin edilmis ve bunlar alan uzmanlarmin tasarladigi modelin yaptig1 sonuglarla

karsilagtirilmistir. Yapilan deney sonucunda alan uzmanlarinin tahminleri daha basarili ¢ikmastir.
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Gelecek calismalar kapsaminda, elde edilen sonucun gegerliligi daha fazla veri ile test
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edilecektir. Bunun yaninda ARIMAX modeli kullanilarak ve tahmin basarisim arttirabilecek
degiskenler bu modele eklenerek deney yapilacaktir. Ayrica hiper-parametre optimizasyonu
sirasinda kombinasyon sayis1 ve parametre degerleri arttik¢a performans problemleri yaganmaistir.
Bu problemi gidermek i¢in optimizasyonun MapReduce dagitik programlama modeli ile yapilmasi

planlanmaktadir.
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Abstract: —At the moment we are entering a new era of knowledge, we are experiencing the first
stages of a digital transformation. Businesses should be restructured in a structure suitable for the
digital age when they are moving towards Industry 4.0, which is rising on cyber physical systems.
In this period when the digital enterprises are rising, each business unit of the enterprise should be
in the effort of using these innovations in accordance with this structure and using them in the most
effective way to reach their goals. With the understanding of marketing in the modern sense, one
of the most basic functions of marketing is to provide the information about the customer demands
and expectations in order to be used in the product design and planning stage. For this reason,
marketing is not only about the sales and marketing of the products or services produced, but also
for the decision of what to produce. In this period, where the effects of the digital age are becoming
more evident, the weight of digital applications in marketing is increasing and the concept of
Digital Marketing is becoming more prominent. Innovations on the transformation of Data (which
is called New oil) into information, give enterprises more competitive advantages and help to make
more accurate decisions. In parallel with the developments in technology, the change in the market
and the business environment necessitates the marketing to be prepared for these changes and to
transform itself with this change. In this study, the analytical concept is discussed with marketing.
In addition, the relationship between the analytical concepts of marketing is tried to be explained
and the opportunities awaiting marketing are put forward. At the end of the study, it has been
concluded that this digital transformation and developments all over the world increase the

importance of marketing.

Keywords: Analytics, Marketing Analytics, Marketing 4.0, Big Data Analytics, Digital Marketing
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Abstract: Nowadays, as a result of the fast advancement of technology, large and complex
databases are created. Since it may be hard to process the created complex data, there is a need for
software programs. The purpose of this study is to create a substructure for data mining to be used
in the health sector and to give a quick and different perspective in deciding to reach the desired
data. With this purpose, based on the data from the operating room of a private hospital, the data

mining method was used in this study.

Keywords: Health Sector, Data Analytics, Predictive Analysis, Classification

Giris

Saglik sektorii, sagliga etkileri olan her tiirlii {irlinii arz - talep etmek, tiikketmek iizere ¢ok farkli
iiretim alanlarinda kurulmus biitiinlesik sistemler ile bunlarin i¢erdigi kisi, kurum, kurulus, iiriin ve

benzerleri tiimiinii belirtmek i¢in kullanilan bir kavramdir.

Tiirkiye’de saglik hizmetleri Cumhuriyet’in kurulugu 1923 yilindan itibaren 1982 yilina kadar
devletin sunmas1 esas alinan bir hizmet olmustur. Tiirkiye’de kamu disinda hizmet sunan saglik
kuruluslari sayisinda hizli artis ve 6zel saglik sigortasi i¢in saglik alaninin gelismesinin yasandigi
yillar 1900’lerdir. Tiirkiye’de saglik sektorii, 1980’lerden sonra 20 yilda yaklasik 3 kat biiytimiis,

bu biiylimede kamu sektoriiniin pay1 giderek belirleyici olmustur.

Diinya ekonomisine bakildiginda giiniimiizde saglik sektorii ilk siralarda yer almaktadir. Saglik
sektorii icin 1990’1l yillarda yapilan toplam harcama yaklasik 2985 milyar dolardir. Bu harcama
diinya briit milli hasilasinin yaklasik %8’ne denk diismektedir. Bu rakamsal boyut, binlerce yil
oncesinde, aile tiyeleri, dini orgiitler ya da bazen profesyonel bir sifa verici tarafindan tedavi
sunulan bir kisiyle, bir hastalik arasindaki basit ve 6zel bir iligkinin, ge¢cmis iki yiizyil i¢cinde nasil

genisledigini ve bir saglik sistemi tarafindan kapsanan kompleks bir aga nasil girdigini
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performans kriterlerinin gelistirilmesine temel teskil edecek sekilde saglik sisteminin
tanimlanmasi ve sinirlarinin ¢izilmesidir. Gliniimiizde bir saglik sisteminin ne oldugunu, nelerden
olustugunu ve nerede baslayip nerede bittigini tam olarak sdylemek zordur. Diinya Saglik Orgiitii
(DSO) 2000 Raporu saglik sistemini, temel amac1 saghg gelistirmek, yenilemek ve siirdiirmek
olan tiim aktiviteleri i¢erecek bigimde tanimlamistir (WHO 2000; Murray, Frenk 2000; WHO
2001; Murray, Frenk 2001; THSD 2000a; WHO 2000a).

Glinlimiizde saglik sistemlerinde bir¢ok girdi, siire¢ ve c¢iktilar s6z konusudur. Binlerce
hastalik, teshis ve tedavi yontemi, ilag, tibbi malzeme ve islemler mevcut olmakla birlikte, saglik
sistemi bir¢ok kurum, kurulus, kisi, kaynak ve finansman modelini igerdiginden dolay1 bunlar
arasindaki planlama, koordinasyon ve yonetim faaliyetleri profesyonel yonetim anlayisi

gerektirmektedir.

Dogru karar vermede, verilerin toplanmasi, hazirlanmasi, analiz edilmesi ve dogru
yorumlanmasi ¢ok énemlidir. Verilen kararin dogrulugu bilgi birikimine bagli oldugu kadar verinin

kaynaginin yeterliligi ile de iligkilidir.

T1p alanindaki dijital verilerin artis1 bir¢ok sorunlar1 beraberinde getirmistir. Veri madenciligi
metadolojisi giinlimiizde birgok farkli sektorle birlikte tip alaninda da olusan birtakim agiga ¢ikan

problemlerden dolay1 giderek yayginlastigi goriilmektedir.

Cerrahi miidahaleler biiyliik miktarda risk olusturabilecegi ihtimaline karsilik dikkatle
planlanmalidir. Cerrahi girisimin uygun secilmesi i¢in hasta degerlendirmesi temel alinmalidir.
Miidahale se¢iminde hastanin Oykiisii, fiziksel durumu ve tanisal verilerin 6nemi kadar
miidahalenin hasta i¢in riskleri ve yararlari da son derece 6nemlidir. Miidahale se¢iminde, bagvuru
bulgulari, tanisal test ve diger kaynaklardan elde edilen bilgiler de g6z Oniine alinmalidir.
Giliniimilizde cerrahi miidahalelerin en onemlileri arasinda yer alan Ortopedi ve Travmatoloji,
insanin dogumundan Oliimiine kadar olan kas ve iskelet sistemi hastaliklarinin neredeyse
tamamiyla dolayl ya da direk olarak ilgilenen bilim dalidir. Ortopedi, kelime anlami diizgiin

cocuktur. Travmatoloji ise travma sonucu yaralanmalara bakan boliim olarak adlandirilir.

Bu c¢aligmada 6zel bir hastanenin 2010- 2014 yillar1 arasinda gerceklestirilen ameliyatlarin
dagilimi Sekil 1°de verilmistir. Genel ortopedinin yaninda artroskopik cerrahi, travma cerrahisi ve

eklem protezleri ameliyatlarin da istatistiki dagilimi verilmektedir.
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Sekil 1. 2010- 2014 Yillar1 Arast Ameliyatlarin Dagilimi

1.Genel ortopedi; 2.Diz ve kalga protezi; 3.Artroskopik cerrahi; 4. Travma cerrahisi; 5.0murga

cerrahisi; 6. TUmor cerrahisi;7. Timor cerrahisi

Ortopedi ve Travmatoloji, teknoloji ve bilimsel ilerlemelerin 1s1g1nda en hizli gelisen, degisen

ve hatta kapsami artan dallarin basinda gelmektedir.
Alt Dallart:

» Artroplasti cerrahisi (eklem protezleri)

* Spor travmatolojisi

* Boy uzatma ve bacak esitsizlikleri

* Cocuk ortopedi ve travmatolojisi

* El cerrahisi ve mikrocerrahi

* Diz cerrahisi ve artroskopik cerrahi

* Omuz ve dirsek cerrahisi

* Ortopedik onkoloji

* Ayak ve ayak bilegi cerrahisi

« Kemik Iltihaplar1 (Osteomyelit) tedavisi
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gerceklestirilmistir. Hastanenin gelecek aylardaki hasta yogunluklarinin, ameliyathane ¢esitlerinin
cinsiyet bazli dagilimi esas alinarak tahmin edilmesinde IBM SPSS Modeler lizerinde calisilmig

ve bdylece en kestirimci istatistiki verilerin elde edilmesi esas alinmustir.

Literatiir

Selma Altindis ve ilknur Kiran Morkog’un yapmis olduklar1 2018 yilindaki galismada Saglik
Hizmetlerindeki Biiyiik Verilere deginilmektedir. Calismanin amaci, saglik hizmetlerinde biiyiik
veri ve kullanim alanlar1 hakkinda bilgi vermektir. Sonug¢ olarak Saglikla ilgili verilerin devasa
miktarlara ulagmasi, bu verilerin geleneksel veri isleme yontemleri tarafindan islenmesini
zorlastirmig ve bliylik veri kavraminin saglik hizmetlerine girmesine neden olduguna
varilmaktadir. Daha 6nce geleneksel veri isleme yontemleri ile depolanamayan, yonetilemeyen ve
analiz edilemeyen yliksek hacimli, hizli ve cesitli veri kiimelerinin anlamli ve deger yaratacak
sonuglara doniismesi Biiyiik Veri ile miimkiin olabilecegi gériisii savunulmaktadir. Ulkemizde de
saglik sisteminin performansini artirmak amaciyla biliylik hacimlerdeki saglik veri setlerini

toplamak ve analiz etmek iizere Biiylik Veri Arastirma Enstitiilerinin kurulmasi dnerilmektedir.

Sezgin Irmak, Can Deniz Koksal, Ozcan Asilkan’in yapmis olduklar1 2012 yilindaki ¢alismada
hali hazirda isleyen bir hastane veritabaninda bazi 6nemli veri madenciligi teknikleri ile hasta
yogunluklarimin tahmin edilmesi uygulamalari yapilmis ve sonuglari karsilagtirmali olarak
aktarilmistir. Bu calismada bir hastane veritabani kullanilarak veri madenciligi uygulamalari
gerceklestirilmektedir. Hastanenin gelecek aylardaki hasta yogunluklarmin tahmin edilmesinde
iistel diizgilinlestirme, ARIMA ve yapay sinir aglar1 teknikleri 6nce kendi i¢inde farkli modellerle
karsilastirilmis sonrasinda da her teknige ait en iyi modeller kendi aralarinda kiyaslanmistir.
Boylece en kestirimci model belirlenmeye calisilmistir. Calismada kestirimei analiz olarak
gelecekteki hasta yogunluklarinin tahmin edilmesi amaglanmis ve ii¢ farkli veri madenciligi
teknigi ve bunlarin da kendi i¢inde farkli modelleri iiretilerek gelecekteki hasta yogunluklarmin
tahmin edilmesi ve bu konuda en iyi modellerin belirlenmesi amaclanmustir. Ustel diizgiinlestirme
yontemleri arasinda en kestirimci model Winters Additive modeli olmustur. ARIMA siiregleri
icinde en kestirimci model ARIMA(3,1,0)(1,0,0)12 modeli olmustur. Yapay sinir aglar1 yontemleri
arasinda ise en kestirimci model Prune yontemiyle elde edilen model olmustur. Yapay sinir aglar1

modelleri arasinda veriye daha fazla uyum gosteren modeller olmasina ragmen bunlarda
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birbirleriyle kiyaslanmasi, uyum iyiligi kriterleri ve modellerin tahmin degerleri ile hastane
veritabanindan elde edilen gergeklesen hasta sayist degerlerinin karsilastirilmasi: yontemleri
kullanilarak gerceklestirilmistir. Her iki konuda da Winters Additive {istel diizgiinlestirme modeli
en kestirimeci model olmustur. Uyum 1iyiligi kriterleri bakimindan ve ilk 7 aydaki tahminlerin
gercege yakinligi bakimindan ARIMA(3,1,0)(1,0,0)12 modeli ikinci en iyi olsa da 8. ve 9.
aylardaki tahmin degerleri kotiiye gitmis ve yapay sinir aglart modeli bu aylarda Winters Additive
iistel diizgiinlestirme modelinden sonra ikinci en iyi tahminleri gergeklestirmistir. Gergeklesen
sayilarin tahminlere olduk¢a yakin olmasi bu tekniklerin hastanenin yogunluk tahminleri igin
kullanilabilecegini gdstermektedir. Ayrica veri madenciligi teknikleri kullanilarak saglik sektorii
veritabanlar1 veya veri ambarlarindan bir¢ok amag i¢in faydali bilgilerin elde edilmesi de miimkiin

goziikmektedir.

Ali Serhan Koyuncugil, Nermin Ozgiilbag’m 2009 yilinda yapmus olduklari ¢aligmada saglikta
Veri Madenciliginin kullanimi1 konusunda bir altyap1 olugturmak ve saglik profesyonellerine saglik
sektoriinde Bu ¢alismada sirasiyla Veri Tabanlarinda Bilgi Kesfi, Veri Ambari, Veri Madenciligi,
Is Zekas: ve Veri Madenciligi Yontemleri konularinda tanimlayici bilgilere yer verilmekte;
iilkemizdeki saglik sektoriinde oncelikli konu ve sorun alanlar1 dikkate alinarak Veri Madenciligi
uygulamalarina 6rnekler verilmektedir. Gelecegin sayisal karar verme ve is zekasi yontemi olan
Veri Madenciliginin konunun uzman kisiler tarafindan saglik sektoriinde kullanimi, saglik
hizmetlerinin daha etkin sunumu, kaynaklarin daha verimli kullanimi ve bilimsel,

karsilastirilabilir, seffaf bilgi erisimi agisindan onerilmektedir.

Sebnem Aslan, Mete Sezgin, Selguk Burak Hasioglu’nun 2008 yilinda yapmis olduklar
caligmada 6zel saglik kuruluslarinda miisteri memnuniyetine etki eden faktdrlerin ve miisterilerin
saglik kurulusu tercihlerindeki dlgiitleri arastirilmaktadir. Arastirma, Konya ilinde yedi 6zel saglik
kurulusundan yararlanan 200 katilimciyla gerceklestirilmistir. Arastirmada Analitik Hiyerarsi
Stireci (AHS) yonteminden yararlanilmistir. Arastirmanin sonucunda, miisteri memnuniyetine etki
eden faktorlerden en etkili Olgiitiin, algilanan kalite oldugu tespit edilmistir. Diger OSlgiitler
sirastyla; fiyat, kolaylik, referans ve yakinlik bulunmustur. Ayrica ¢alismada, doktor hizmetinin,

miisteri memnuniyetini en yiiksek diizeyde etkileyen degisken oldugu tespit edilmistir.

Mehtap Cakmak, M. Kemal Oktem, Ugur Omiirgdniilsen’in yapmus olduklar1 2008 yilindaki
calismanin amaci, genelde Tiirk kamu hastanelerinin etkinlik sorununu irdelemek ve 6zelde ise
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basamak saglik hizmeti sunan ve birden ¢ok girdisi ve ¢iktis1 bulunan kadin dogum hastanelerinin
teknik etkinliklerinin 6l¢limiinde, girdi ve ¢ikt1 ¢esitliligi sorunu karsisinda birden fazla girdi ve
c¢iktiy1 ayn1 anda hesaba katarak 6l¢iim yapan Veri Zarflama Analizi (VZA) teknigi kullanilmagtir.
Yapilan 6l¢lim sonucunda, arastirma kapsamindaki hastanelerin yaklasik 1/3’niin etkin, 2/3 {iniin

ise etkinsiz faaliyet gosterdigi saptanmustir.

Gizem Giilsevin, Ayc¢a Hatice Tiirkan’in 2012 yilinda yapmis olduklarn ¢alisma,
Afyonkarahisar’daki Saglik Bakanligi’na bagl hastanelerin etkinlik diizeylerinin veri zarflama
analizi (VZA) yontemi ile belirlenmesini amaglamaktadir. VZA, parametrik olmayan bir etkinlik
Olclim yontemi olup diger etkinlik 6l¢tim yontemlerine gore daha gergek¢i ve dogru sonuglar
ortaya ¢ikarir. Bu nedenle calismada analiz i¢cin VZA teknigi tercih edilmistir. Calisma,
Afyonkarahisar 11 Saglik Miidiirliigiinden saglanan Afyonkarahisar’daki Saglik Bakanligina baglh
hastanelerin 2011 yilina ait verilerini igermektedir. Hastane yonetiminin girdiler iizerinde kontrol
giicli vardir, ancak ¢iktilar tizerinde kontrol giicii oldukca zordur. Bu nedenle ¢alismada girdileri
minimize etmeyi amaclayan, ol¢cege gore sabit getiri varsayimina dayanan girdi yonlii Charnes
Cooper Rhodes (CCR) modeli kullanilmigtir. Kurulan model WinQSB ve EMS programlarindan
yararlanilarak ¢6ziilmiistiir. Yapilan analiz sonucunda 8 hastane %100 etkinlik skoru ile etkin

olarak bulunmustur.

Seyda Giir, Buse Uslu, Tamer Eren, Nesrin Akca, Ali Yilmaz, Seda Sonmez’in yapmis olduklari
2018 yilindaki ¢caligmada, ameliyathanelerin performanslarinin artirilmasinda etkili olan kriterlerin
belirlenmesi i¢in ¢ok Olgiitlii karar verme yoOntemlerinden Analitik Ag Siireci yoOntemi
kullanilmistir. Kriterler arasindaki bagimliliklari, etkilesimleri ve geri bildirimleri dikkate alan bu
yontem ile kriterlerin birbiri lizerindeki iligkileri incelenmistir. Calismada kullanilan Analitik Ag
Stireci yontemi ile ameliyathane performanslarinin artirilmasinda etkili olan kriterlerin 6nem
dereceleri hesaplanmistir. Bu 6nem derecelerine gore hangi kriterin performans iizerinde ne derece
etkisi oldugu gosterilmistir. Elde edilen sonuclara bakildiginda; is goren kriteri, maliyet kriteri ve

O0grenme ve biiyltime kriterinin 6n plana ¢iktig1 goriilmektedir.

Miiberra Terzi’nin 2018 yilinda yapmis oldugu calismada veri madenciligi hakkinda bilgi
edinip veri madenciligi metotlarinin lilkemiz saglik sektoriinde nasil kullanildigima ve hangi
alanlarda kullanilabilecegine deginilmistir. Bu derlemede veri madenciligi hakkindaki bilgiler tek
cat1 altinda toplanmaya calisilmis, iilkemiz saglik sektoriinde veri madenciligi uygulamalarina ve
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kullanom alanlarina goéz atilmistir. Derlemedeki 6rnek uygulamalar iilkemizde yapilan

KARABUK

UNIVERSITESI

caligmalardan secilmis olup hastalik riski {izerine yapilan calismalarin daha fazla oldugu
gozlemlenmistir. Hastalik riski {izerine olan ¢aligmalardan sonra ila¢ kullanimlartyla ilgili olan
caligmalar dikkat ¢ekmektedir. Veri madenciliginin saglik sektoriindeki ¢alismalar1 hastalik riski
ve ilag dozu ile sinirli olmayip saglk sektoriinde calisanlarin beklentileri derleme igerisinde
verilmistir. Calismalarin sonuglari yiiksek basar1 oran1 icermekte olup veri madenciliginin saglik

calisanlarina verileri yorumlamalarinda yardimer bir arag olabilecegi diisiiniilmektedir.

Selma Altindis’in 2018 yilinda yapmis oldugu calisma ile hasta memnuniyeti, stirekli
gelistirme, etkililik, verimlilik ve hasta gilivenligi kavramlar iizerinden giinlimiizde 6énemli bir
konu haline gelen biiylik veri ile saglik hizmetleri kalitesi iligkisinin degerlendirilmesi
amaclanmaktadir. Sonug olarak, biiyiik verilerin kullaniminda deneyimsizlik, analitik gelistirme
maliyeti gibi birtakim zorluklarin bulunmasina ragmen biiyiik veri teknolojilerinin benimsenmesi,
uygulanmast ve kullanilmasinin, saglik hizmetlerinde olumlu bir etkiye sahip olacagi
diistiniilmektedir. Bu anlamda saglik hizmeti sunan kurumlara, biiylik veri analizi i¢in gerekli
kaynaklara (belirli teknoloji, analitik yontemler vs) ve veri biitiinlestirmesine yonelik yatirimlar

yapmalar1 6nerilmektedir.

Hiidaverdi Bircan, Selim Cam’in 2016 yilinda yapmis olduklar1 ¢alismada, Cumhuriyet
Universitesi Hastanesi’ne 2011 yilinda bagvurmus olan hastalarin 2006-2011 arasindaki kayitlar,
hasta basvuru davraniglarinin belirlenmesi amaciyla incelenmistir. Olusturulan veri seti yasalar
tarafindan yetigkin sayilan 18 yas ile emeklilik sinir1 olan 65 yas arasinda bulunan hastalara
indirgenmistir. Boylece veri seti 78.239 hastanin hastane veri tabanindan alinan verileri ile
olusturulmustur. Calismanin amaci, hastalarin verilerinin bulundugu ¢ok boyutlu bir veri tabaninin
kiimeleme analizi yontemleriyle incelenmesi ve veri madenciligi yontemleri ile ¢ok boyutlu ve

biiylik hacimlerdeki veri tabanlarinda basarili sonuglar iiretilmistir.

Sabri Erdem, Giizin Ozdagoglu nun yapmis oldugu 2008 yilindaki calismalarinda belirli bir
donem boyunca Ege Bolgesi’ndeki bir arastirma ve uygulama hastanesinin acil servisine
bagvuruda bulunan 214 bin hasta verisi ele almarak, Veri Madenciliginde siklikla kullanilan
birliktelik kurali yontemiyle, veri setindeki gizli ancak anlamlilik igeren iliskiler ortaya
cikarilmaya calisilmistir. Calisma sonuglari, bolgesel 6zellikler tasiyabilecegi diisiiniilen acil

servislere hastalarin bagvuru nedenleri ve hasta profilleri a¢isindan bir fikir vermekte ve acil servis
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boliimlerinin yeniden yapilanma caligmalarina da farkli bir agidan yol gostererek katkida

bulunmaktadir.

Uygulama

Bu c¢alismada 6zel bir hastane ameliyathane verileri alinarak veri madenciligi uygulamalari
gerceklestirilmektedir. Hastanenin gelecek aylardaki hasta yogunluklarmin,

cesitlerinin cinsiyet bazli dagilimi ve ameliyati gerceklestiren doktorun iinvani baz alinarak

degiskenlerin 6nem siras1 ve hangi istatistiklerin etkiledigi belirlenmektedir.

Bunun sonucunda ortopedi boliimiindeki birden fazla rahatsizligin cinsiyete ya da diger

degiskenlerden hangilerine bagli oldugu istatistigine varilmaktadir. Tanimlayict istatistikler
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ameliyathane

asagidaki gibi doktorun iinvani, ameliyatin tiirii, hastanin cinsiyeti olarak tanimlanmaktadir.

Data Audit of [tarih doktor_unvan baloma amelliyat cinsiyet] #1 — [m} =

[ElEile 7 Edit ¢ Generate @-ﬁl‘%l % Ej |X|§l
‘ Field | Graph ‘ Tvpe | Min [LEYS Mean Stel. Dev Bkewnhess Median Mode Unigjue ‘ walid |
= tarin |||| "l | ||||| || & Range 2018-01-02  2018-12-28 = = -~ 2019-08-26 2018-11-13 1122

Il

[A] doktor_un dj Ordered Set = e 5 = = = FrafDr. 2 1122
[A] balami -I cb Set - - - - - - Ortopedi ve Travmatoloji 1 122
[&] amelliyat m&g Set - il - - i - KEMIK KIRIGI OPERASYONU 13 1122
[&] cinsivet &5 Set E 2 1122

Veri Madenciligi modeli oncesinde verinin modele hazirlanmasi1 gerekir. Asagidaki tabloda

verinin kalitesinin iyi oldugu ve modele hazir oldugunu gosterilmektedir.

Data Audit of [tarih doktor_unvan bolama amelliyat cinsiyet] 1
[EEie I Eait Ooenerats [l =] =] (0
GComplete fields (%) [100% Gomplete records (%3 [100%

u]
X
Il X

Field | Type | Outliers | Extremes [ Actian Impute Missing Method % Complete valid Records | Huil valus
= tarin Range ] 0 Nane Mever Fixed 100 1122
[A] doktor_unvan ol Ordered Get - - Never Fixed 100 1122
(Al balamo @b Set Mever Fixed 100 1122

[A] amelliyat &b set - - Mever Fixed 100
[A] cinsivet @5 Set = s Mever Fised 100

CHl

Audit | @uality | Annotations

Smiflayict Quest algoritma ekran goriintiisii Sekil 1°de verilmistir.
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Sekil 1.Smiflayici Model Quest Karar Agaci Algoritmast
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Yukarida goriildiigii gibi sonug degiskeni, ameliyati etkileyen en 6nemli degisken doktorun

invant oldugu goriilmektedir. Diger degiskenler Quest karar agaci algoritmasinda sonucu

etkilememektedir.

Operasyonlarda yiiksek oranda profesor doktor tercih edildigi ve vakalarin %24 oraninda

kemik kirig1 operasyonu oldugu istatistigine ulasilmaktadir.

Siniflayict Chaid algoritma ekran goriintiisii Sekil 2°de verilmistir.
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Sekil 2.Chaid Karar Agaci Algoritmasi

Sonug degiskeni ameliyat1 etkileyen en 6nemli degisken burada da doktor iinvani oldugu

izlenmektedir. ikinci sirada cinsiyet faktériiniin etkisi verilmektedir.
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Iliski analizi yukarida grafiksel verilmektedir. Kalin cizgiler yiiksek kolerasyonu, ince
cizgiler diisiik kolerasyon gostermektedir. Grafikte de gorildiigi gibi kemik kirigi

operasyonlarmin yiiksek kolerasyon gdsterdigi sonucuna varilmaktadir.

Yalue Froparton | % | cot

AYAK BILEG] KIRIG T 1114 125

B4% OPERASYONU T 134 185

BELFITIGI] 027 3

BT I B9t 100

DIZ OPERASYONU T I 16,67 187

DOKU OPERASYONU 107 12

KALGA DPERASYON) T 10,07 113

KEMiK BUYUMES] OPERASYO. [ | 1043 17

KEMIK KIRIG DPERA ORI 2433 3

KITLE OPERASYONLARI] 053 §

LPOSUCTION] 145 5

OMUZARTROBKOPISI T 169 19

SNk skgwasi ] 162 7

doktor_unvan

Oor [ Profor

Yukaridaki grafikte doktor iinvani degiskenleri alinarak, her bir operasyon i¢in ayr1 ayri
istatistik verilmektedir. Genel ortalamaya bakildiginda operasyonda tercihlerin profesér doktor

yoOniinde oldugu goriilmektedir.
Sonug¢ ve Oneriler

Bu caligmada bir 6zel hastanenin ortopedi ameliyatlar1 veri madenciligi ile aragtirilmistir.

Arastirma sonucuna gore, erkeklerde ortopedi operasyonlarin kadinlar ile karsilastirildiginda
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sonucunda yiizdelik olarak daha fazla yapildig1 gériilmektedir. Ayn1 zamanda doktor iinvaninin da
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operasyon ¢esidinde ve sayisinda biiytik farklilik yarattig1 sonucuna varilmaktadir.

Elde edilen veriler, hasta profilinin gelecek aylar i¢in olusturulmasinda 6nemli rol alacaktir. Bu
baglamda ameliyat planlamasi yapilmasi ve steril iirlin hazirlama siireclerinde de periyotlarin
belirlenmesinde biiyiik katli saglayacagi kacinilmazdir. Cinsiyet bazli elde edilen verilerin
dagilimindaki kok nedene inildiginde c¢ok daha farkli istatistiki bulgulara rastlanabilecegi

ongoriilmektedir.

Ameliyathane siireclerindeki bir¢cok belirsizlige neden olan biiylik ve anlasilmasi gii¢ veriler,
islenmesi ve kullanilabilir hale getirilmesi sonucunda anlam kazanarak birgok istatistiki bulgu elde
etmemize olanak saglamaktadir. Bu bulgular zaman igerisinde siire¢lerin dogru ve daha hizli
ilerlemesine yardimci olacagi Ongoriilmektedir. Hasta profilinin belirlenmesi, memnuniyet
derecesini arttirmakta da olduk¢a Onemlidir. Saglik sektoriindeki operasyon basarilarini
arttirmanin temelinde hasta profilinin rolii bu agidan kesismektedir. Bu nedenle istatistiki bulgulara

operasyonun her alaninda daha fazla 6nem verilmesi gerektigi diistiniilmektedir.

Hastalarin verilerinin bulundugu ¢ok boyutlu bir veri tabaninin incelenmesi ve veri madenciligi
yontemleri ile c¢ok boyutlu ve biiylik hacimlerdeki veri tabanlarinda basarili sonuglara

ulasilmaktadir.

KAYNAKCA
[1] Aydin, Sinan; Ozkul, Ekrem (2015), Data Mining and An Aplication in Anadolu University Open

Education System, Journal of Research in Education and Teaching, 4.

[2] Baykal, Abdullah (2006), Application Fields of Data Mining, D.U. Ziya Gokalp Egitim Fakiiltesi
Dergisi, 7, 95-107.

[3] Irmak, Sezgin; K&ksal, Deniz Can; Asilkan, Ozcan (2012), Predicting Future Patient Volumes of
The Hospitals By Using Data Mining Methods, International Journal of Alanya Faculty of Business, 4, 101-
114.

[4] Dogan, Onur (2017), Tiirkiye’de Veri Madenciligi Konusunda Yapilan Lisansiistii Tezler Uzerine
Bir Arastirma, Gazi Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 19/3, 929-951.

[5] Seker, Sadi Evren (2015), Data Mining on Social Networks, http://www.YBSAnsiklopedi.com , 2,
1-5.

122



r.|-_‘-;_: E‘.!.
I ta
\i@;?' Ist International Data Science & Engineering Symposium

| D S E S I1 9 Aay 02-03, 2019

[6] Koyuncugil, Ali Serhan; Ozgiilbas, Nermin (2009), Data Mining: Using and Applications in

KARABUK

UNIVERSITESI

Medicine and Healthcare, Data Mining: Using and Applications in Medicine and Healthcare, Bilisim

Teknolojileri Dergisi, 2.
[7]J.]. Fried (2006), “Data Mining For Quality Care”, Commun Oncol, 3(1), 51.
[8] L. E. Allen (2006), C. A. Seaman, ‘“Data Mining For Quality”, Quality Progress, 39 (2), 70-74.
[9] A. Milley (2000), “Healthcare And Data Mining”, Health Management Technology. 21(8), 44-46.

[10] Ma, Y., et.al. (2001). Targeting the Right Students Using Data Mining. The Seventh ACM
SIGKDD International Conference on Knowledge Discovery and Data Mining. (pp.457—464), USA: San

Francisco, California, 26-29 Agustos.

[11] Irmak, S. (2009), Veri Madenciligi Yontemleri ile Saglik Sektorii Veritabanlarinda Bilgi Kesfi:
Tanimlayic1 ve Kestirimeci Model Uygulamalari, Akdeniz Universitesi S.B.E. Yayimlanmamis Doktora

Tezi.

[12] Kadilar, C. (2005), SPSS Uygulamali Zaman Serileri Analizine Giris, Bizim Biiro Basimevi,
Ankara.

123



1
\@;'—' Ist International Data Science & Engineering Symposium

[ D S E S I1 9 Aay 02-03, 2019

KARABUK

UNIVERSITESI

Program Development for Cost Calculation in Different Hole Drilling Operations

Tugay USTUN, Yakup TURGUT

Department of Manufacturing Engineering, Gazi University, TURKEY

Abstract: Drilling operation is one of the most frequently used process in manufacturing industry.
Especially in machine manufacturing sector, drilling operations take one third of the total
production time. Drilling operation cost a lot, not only because of taking some serious time of total
production time, but also because of the drill usage for this process. In this study, the cost
comparison of three different methods evaluated for drilling operation in CNC machines. These
methods are drilling cycle (G81), high-speed peck drilling cycle (G73) and deep hole peck drilling
cycle (G83). The experiments were performed according to the cutting parameters suggested by
the cutting tool company and the machining times measured in these three different methods. A
novel program coded on Microsoft Visual Studio 2017 C#, which is able to calculate from machine
amortization to workmanship, the whole process cost. Process costs can be calculated according
to the number of holes in these different methods, through this program. Furthermore, drilling

operation costs can be calculated for different cutting parameters too.

Keywords: Drilling, Cost Accounting, Programming
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Multi-Objective Optimization of Hard Turning: Non-Dominated Sorting Genetic
Algorithm-II Approach

Ahmet KOCATURK, Biilent ALTUNKAYNAK

Department of Statistics, Gazi University, TURKEY

Abstract: Multi-objective optimization problems allow multiple purpose to be simultaneously
optimized. The nondominated sorting genetic algorithm II (NSGA-II), which is one of the most
effective multi-objective heuristic methods in the solution of multi-objective optimization
problems, is widely used in the literature. NSGA-II obtains a Pareto optimal solutions, known as
a set of dominant solutions without requiring any prior knowledge in one run. The NSGA-II is
more useful than the classical genetic algorithm, minimizing the computational complexity by
calculating the fast dominated sorting approach and the crowded distance without having to repeat
for each solution. In this study, NSGA-II method was used to optimize the cutting parameters of
hard materials turning. In the experimental studies, the regression models based on the cutting
velocity, feed rate and depth of cut parameters represent three different objective functions. This
optimization problem, which has five objective functions with three variables, has been discussed
by NSGA-II method. The optimal solution of these functions is to use the NSGA-II method to find
the most suitable set of Pareto solutions. The solutions obtained by using NSGAII method have
been found to be successful in multi-objective optimization problems. In addition, decision makers
from the optimal solutions can choose the most suitable solution according to their importance in

the objective functions.

Keywords: Multi-Objective Optimization, NSGA-II, Pareto Solution Set, Hard Turning

Introduction

The turning of hard materials in the machinery industry changes the operational cost due to various
parameters. It is also desirable to optimize surface roughness in turning. Thus, the parameters used

in the turning of hard materials could be linked to a common functionality and could be optimized
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common in real life. Simultaneous optimization of multiple purposes is called multi-objective

optimization problems [1].

The solution of multi-objective problems is more complex and difficult than single-objective
problems. The local minimum or local maximum points are mathematically the best solutions for
deciding on optimization problems with a single purpose. However, it is not possible to achieve

the best solution value in optimizing conflicting goals [2].

Therefore, intuitive methods such as artificial neural networks, genetic algorithms or simulated
annealing are widely used in the solution of multi-objective problems [3-5]. However, these
methods need to be repeated many times to find each solution. As a result, the computational
complexity of classical heuristic methods is considerably greater for multi-objective optimizations.

Multi-objective heuristic methods have been developed to prevent this [6-10].

In literature studies, one of the most effective methods for solving multi-objective optimization

problems is the Non-Dominated Sorting Genetic Algorithm-II (NSGA-II) [11-15].

NSGA-II finds a set of non-dominated solutions (Pareto solution set) in single run without
requiring any prior knowledge. The basic operating principle of the algorithm is based on the fast
dominant sequence and to calculate the crowded distance according to the order of dominance in
determining the Perato surface. First, a randomly selected starting population is generated. Then,
genetic algorithm operators are determined and a new generation population is obtained. The
current and new population are combined and sorted by dominant sequence and crowded distance.
Individuals who determine the pareto surface are selected and the Pareto solution set is obtained.

The search process of the algorithm continues until the generation number.

In this study, NSGA-II method was used to optimize the cutting parameters of hard materials
turning. After some preliminary studies at [16] used in the study of hardened steel turning,
parameters were estimated for two different hardness levels. In experimental studies, regression
models based on cutting velocity, feed rate and depth of cut parameters represent three different

objective functions. These functions are: tangential force (P1), axial force (P2) and radial force
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simultaneously. This optimization problem, which has five objective functions with three

variables, has been discussed by NSGA-II method.

The optimal solution of these functions is to use the NSGA-II method to find the most suitable set
of Pareto solutions. Pareto optimal solution set was obtained for problems. According to the results
obtained from the study conducted by [1], it was shown that the results obtained using NSGA-II

method were better than the results obtained by genetic algorithm.

Methodology

Non-Dominated Sorting Genetic Algorithm-II (NSGA-II) is an effective heuristic method that
finds Pareto optimal solutions for multi-objective optimization [16]. The NSGA-II algorithm was
developed by revising the deficiencies of the NSGA algorithm developed by [9]. The NSGA
examines whether individuals are dominating each other for all purposes. For this comparison
O(MN?) calculation complexity is required. Where M is the target number and N is the number
of population. In the NSGA-II algorithm, computational complexity was reduced to O(MN?).
When looking at the dominance of individuals for this process, instead of comparing with all
populations, the first surface in the Pareto solution compares with the individuals in the solution.
Since the NSGA-II algorithm has low computational complexity and takes into account

effectiveness, it is implemented in many areas.

NSGA-II is designed based on genetic algorithm. In addition to the steps of the genetic algorithm,
the dominant sequence and crowded distance calculation are also applied. First, the initial
population is created in NSGA-II. Solutions from the initial population are ranked according to

their superiority in the Pareto solution. In this ranking, the fast dominant sorting method is used.

e Fast Non-Dominated Sorting Approach

In order to identify individuals in a population at the dominant surface in the first row, the

individual dominance of each solution is compared with the other solutions in the population. This
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surface solution, the first-order solutions are ignored and the same process is repeated. Thus,

individuals are classified into different sets of dominance according to their degree of dominance.

The number of dominant and the dominant set of solutions is determined for each p element in the
P population. The dominance value of each element on the first dominant surface is set to zero. It
is then compared with other elements in the solution set. After that, the element with the dominance
number zero is placed in another set of Q. The Q set forms the second dominant surface. A
comparison is made with the elements in the Q set and the process continues in this way. The fast

non-dominated sorting algorithm is as follows:

Step 1: For each p € P;

e S, = @, The solution set in which the p solution is dominant is defined.

e 1, = 0, The number of solutions that dominate the p solution is defined.

e Foreach g € P;

If p solution is dominant in g solution, g solution is added to a set of solutions where p solution is
dominant, S, = S, U {q}.

If g solution is dominant in p solution, the dominance counter for the solution p is increased by
one, n, =n, + 1.

If n, = 0, there is no solution to the p solution and p solution belongs to the first surface, prgni =
1. The solution p is added to the surface 1 and the first surface is updated, F; = F; U {p}.

Step 2: For each p € P; repeat Step 1.

Step 3: The surface counter is taken as 1, i = 1.

Step 4: As long as the i. surface is different from the null set, F; # @, the following process is
repeated:

e For the surface (i + 1), the cluster where the elements are collected is taken as a null, Q = @.
e Foreachp € F;andq € S,;

Reduction of the dominance counter, n; = n, — 1.

If ny = 0, no solution on the sequential surface dominant the q solution. qqnx = 1 and Q set is
updated, Q = Q U {q}.

e Surface counter is incremented by 1, i =i + 1.
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e New surface is assigned to Q set, F; = Q.

Because the dominance counter and the dominant solution set are used for each solution, the order
of Pareto solutions is faster than NSGA. Therefore, the sorting algorithm defined is called the fast

dominant sorting algorithm.

e Crowded Distance

The NSGA-II algorithm uses the crowded distance approach so that the solutions within the Pareto
solution set are spread and varied. The aim here is to determine the Euclidean distance between the

functional values of the solutions on a predetermined dominated surface.

The crowded distance of a solution is the distance between the related solution and neighboring
solutions on the surface on which the solution is located. It is used to estimate the perimeter of
cuboid, which is formed by using corners which are the closest neighbors, and this is called
crowded distance. For the calculation of the crowded distance, the solutions must be on the same

optimal surface. The crowded distance algorithm is as follows:

Step 1: The starting distance for all element j on element F; is defined as zero, F; (dj) = 0.
Step 2: For each objective function m;

. The elements on the surface of F; are sorted based on the objective function m,
I = rank(F;,m)

. The boundary value elements on the surface F; are assigned an infinite distance,

I(dy) =oandI(d,) =

° All other points are calculated,

I(k+1).m—-I(k—1).m

fmax __ fmin ’
m m

I(dy) = 1(dy) +

k=23 ..,n-1

where I(k + 1).m, indicates the m. function value of element k. in set of /.
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New population Q, is generated using crossover and mutation operators for the first population

KARABUK

UNIVERSITESI

P,, sorted by the fast non-dominant sorting algorithm and calculated by the crowded distance

algorithm.

e Tournament Selection Operator

The selection of the crowded tournament is the process of selecting units for the match pool. The
solution is selected up to the size of the match pool. In this method, two individuals are randomly
selected. Two individuals are selected according to their dominance order and crowd distance in

the population.

This tournament process is concluded with the completion of the population size initially defined

for the next iteration.

e Crossover and Mutation Operator

The crossover process is a genetic operator designed to exchange genes between parents to produce
two new chromosomes and to obtain the best properties from each. This process takes place during
the evolution period according to the user-definable crossover probability. The crossover operator
usually uses single-point crossover, two point and k point crossover, crossover for ordered lists,

and uniform crossover.

Mutations are hereditary changes that occur due to other reasons than gene change in a
chromosome. It occurs when one or more gene values on a chromosome take a different value than
the first state. In this process, the addition of new gene values to the gene pool can be achieved by
a better solution than the previously formed solution. It is also used to prevent the problem from

being stuck in local solutions in the population.

e Application

Multi-objective optimization problems can be formulated as follows:
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where x = (xq, X5, ..., X,) is the n decision variables and f(x) is the m objective functions.

Reference [17] used three decision variables and five objective functions. So the model for

optimization problem:
min f(x) =[f1(x), £200), fs(x), fu(x), f5(x)] )

where;

f1(x): surface roughness (R),
f>(x): tangeltial force (P1),
f3(x): axial force (P2),
f4(x): radial force (P3) and
f=(x): tool life (T) function.

Also x; refers to cutting velocity, x, refers to feed rate and x5 refers to depth of cut variables.

Regression model for surface roughness (R):

fi(x) = 12.7937 — 0.03118 = x[1] — 28.8786 * x[2] —
2.8599 * x[3] + 0.0358 * x[1] * x[2] +
0.00236 * x[1] * x[3] + 11 * x[2] * x[3] +
0.0000381 * x[1] * x[1] + 32.039 * x[2] * x[2] +
0.2853 * x[3] * x[3]

Regression model for tangeltial force (P1):

fo(x) = =373.0294 + 0.5308 * x[1] + 788.3909 * x[2] +
697.2733 x x[3] — 7.2420 = x[1] * x[2] —
1.9860 * x[1] * x[3] + 235 * x[2] * x[3] +
0.0075 * x[1] * x[1] + 6659.8597 = x[2] * x[2] +
0.5986 * x[3] * x[3]

Regression model for axial force (P2):

f3(x) = 375.4951 — 2.971 = x[1] — 360.2475 * x[2] +
76.6834 * x[3] + 7.9052 * x[1] * x[2] —
0.4 * x[1] * x[3] — 145 * x[2] * x[3] +
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Regression model for radial force (P3):

£,(x) = 239.6985 — 2.4094 * x[1] + 755.0606 * x[2] +

133.1862 * x[3] — 0.05559 * x[1] * x[2] +
0.2472 * x[1] * x[3] — 585 * x[2] * x[3] +

0.0041565 * x[1] * x[1] + 2593.51 * x[2] * x[2] +
22.9351 * x[3] * x[3]
Regression model for tool life (T):

£ (x) = (x[1]10.5937) * (x[2]20.4697) * (x[3]10.4743)

The parameter values used for the NSGA-II method were determined by the number of variables,
the number of objective functions, the lower and upper limits of the variables for each optimization

problem. The lower and upper limits of the variables are shown in Table I. The parameters used in

the NSGA-II method are shown in Table IL.

TABLE vii. LOWER LIMIT AND UPPER LIMIT VALUES OF CUTTING PARAMETERS

Parameters Lower Bound Upper Bound
cutting velocity (x1) 142 265
feed rate (x5) 0.15 0.25
depth of cut (x3) 1 2
TABLEIX. =~ PARAMETERS USED IN NSGA-Il METHOD
Parameters Value
Population size 100
Generation size 100
Crossover rate 0.7
Mutation rate 0.2
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Pareto solution set was obtained for optimal solution of these functions. The results obtained from
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the studies conducted by [1] and [17] were compared with the most appropriate results in the

NSGA-II method set and shown in Table I11.

TABLE X. COMPARISON OF OPTIMIZATION RESULTS

X1 | X x3 | R P1 P2 P3 T
[17] 23510.15 | 1.00 | 4.85 | 445.13 | 115.39 | 199.14 | 40.34
[1] 2251 0.15 | 1.15 | 4.90 | 479.09 | 135.15 | 224.28 | 38.74
NSGA-II | 235 0.15 | 1.00 | 4.84 | 445.97 | 114.71 | 198.96 | 40.26

According to the results of the analysis, the optimal results of the objective functions in the study
by [17]: 4.85 for the surface roughness (R), 445.13 for the tangeltial force (P1), 115.39 for the
axial force (P2), 199.14 for the radial force (P3) and 40.34 for tool life (T) was found. In case the
variables have the same value, the objective function values obtained by NSGA-II method are:
4.84 for the surface roughness (R), 445.97 for the tangeltial force (P1), 114.71 for the axial force
(P2), 198.96 for the radial force (P3) and 40.26 for tool life (T) was found. Better results were
obtained with the objective function values obtained by NSGA-II method. In the study conducted
by [1], although the results obtained by the genetic algorithm method of the optimization problem

are close to the results obtained with the other two methods, it can not be said that it is better.

e Results

In this study, NSGA-II approach which is effective in heuristic methods has been used for the
solution of multi-objective optimization problems. The surface roughness (R), tangential force
(P1), axial force (P2), radial force (P3) and tool life (T) functions are optimized for estimation of
the cutting parameters effecting the turning of hard materials as a multi-objective optimization
problem. In addition, the results were compared with the results of the study by [1] and [17] and
it was shown that the results obtained with the NSGA-II method were better.

According to these results, the solutions obtained by using NSGA-II method have been successful

in multi-objective optimization problems. When classical methods for optimization problems with
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methods. In addition, decision makers from the optimal solutions can choose the most suitable

solution according to their importance in the objective functions.
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Abstract: With the development of technology from past to present, the types, properties and
product range of the materials used in the buildings are quite developed. Therefore, the effects of
climate, environmental conditions and energy consumption cannot be ignored for selecting these
materials used in the buildings. Usage of materials with the same characteristics for buildings to
be built on different climate may lead to adverse effects about energy-saving and green gasses.
Furthermore, the use of the same materials may not be a proper approach even in buildings with a
different purpose. In this study, forecasting of energy consumption and CO2 emission is analyzed
by utilizing artificial neural network structure according to different climate criteria and material
characteristics for public buildings built in recent years. The Effect levels to energy consumption
and CO2 emission of the building materials and the climate criteria are determined for buildings
serving the same using purpose in different climate characteristics. For the study, different pilot
regions where the public buildings are located are chosen according to climatic characteristics and
five different building materials used in these public buildings are taken into account. When the
results compare according to CO2 emission and energy consumption, it was observed that the

conditions which obtain most efficient results are different.

Keywords: Artificial Neural Network, Energy Consumption, CO2 Emission, Data Mining,
Forecasting, Public Buildings
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Abstract: Long Short Term Memory (LSTM) is one of the deepest learning methods capable of
learning along a chain. The method has a chain of modules able to repeating information and
transferring it to the next module. Due to this feature, it is a convenient method for data sets
consisting of time-dependent information such as finance. Bitcoin, using blockchain technology,
has become one of the most popular cryptocurrencies today. Bitcoin data is a time series. In this
study, price estimation model is proposed by using Long-Short Term Memory method for a Bitcoin
price estimation for multivariate time series consisting of opening price, closing price, highest
price, lowest price, Bitcoin volume, Purchasing voliime and weighted price variables. In addition,

the application has been developed in Python programming language.
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Abstract: In today's urban life, most of the people's time is spent at home or work office. For this
reason, design and selecting of building materials that control heating (H), ventilation (V) and air
conditioning (AC) are essential. The building materials called, in short HVAC, must
simultaneously provide high comfort, low cost and high energy productivity. Furthermore, HVAC
must be appropriately designed to prevent adverse effects on the environment and climate. In this
study, nine different HVAC systems were examined according to nine different criteria over cost,
pollution, comfort and energy which are considered as four main factors in the selection of HVAC
systems. Since some of the criteria for HVAC systems are described as linguistic, it is not possible
to evaluate the systems with traditional methods using crisp values. Therefore, we propose
generalized intuitionistic fuzzy (IF) - rough set models which are a new and flexible method. IF-
neighborhoods are formed by using IF-implicator and IF-t norms, and upper and lower
approximations in rough set theory are calculated according to the neighborhoods. Covering-based
generalized IF rough set models are generated by using the approximations and IF-TOPSIS
method. According to the obtained results, we can see that the proposed method is an appropriate
decision-making method which considers the uncertainties in the linguistic expressions for

selecting the most suitable HVAC system.

Keywords: HVAC, IF-Covering, Rough Set Theory, Fuzzy Sets, Approximations
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Abstract: The studies related to the production industry are limited in the world and in our country.
Especially in iron and steel sector, quality levels of different types of products need to be
monitored. Iron and steel products obtained from the studies have prolonged their use and price
and sales superiority has been achieved. At the same time, the market value of the products
increases and there is a minimum loss of product. Therefore, studies in this field should be focused
on. On the basis of quality, instead of debugging errors is the approach of not making mistakes.
Instead of using your earnings as a philosophy, we should adopt an understanding of gaining from
our losses. Understanding the importance of quality work and improvements, the primary purpose
of enterprises is to support quality production by preventing or reducing errors in production. Data
mining has started to be used effectively in enterprises. Data mining involves the process of
selecting, organizing and modeling the most necessary data for business executives. At this point,
it is possible to define data mining as a set of techniques and concepts that produce new
information for decision-making processes. In this study, firstly the VM process is defined and
then the VM studies which are selected from the literature covering 2010-2018 and applied to
certain quality improvement problems in the manufacturing sector are evaluated. The definition of
process and product quality, estimation of quality, classification of quality and optimization of
quality parameters are discussed. In addition, the application of decision trees, one of the most
widely used and effective VM techniques, in order to determine the variables and levels that cause

production errors in an industrial organization is also included.

Keywords: Production, Manufacturing Defect, Data Mining
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Connected Employee Platform and A Case Study in A Global Company
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Abstract: In the modern era, enterprises are facing a variety of difficulties because of today’s
emerging technologies. One of the numerous difficulties for a business is to fulfill its employees
in order to adapt to the consistently changing business processes and to make progress and stay in
competition. In order to build proficiency, viability, efficiency and occupation responsibility of
employee, the business must fulfill the requirements of its employee by giving great working
conditions. The target of this paper is to dissect the effect of workplace on employee work
fulfillment. This paper may profit society by urging individuals to contribute more to their
occupations and may help them in their daily work life. Consequently, it is fundamental for an
association to support their employee to snap down for accomplishing the hierarchical objectives
and goals. The investigation and the item are changing the advanced endeavor, expanding
representative commitment over the whole workforce, including forefront, field, remote and
outside laborers to enhance execution, efficiency and unwaveringness. Our stage is making
ground-breaking employee encounters, where every single representative feels some portion of an
option that is more noteworthy than themselves, are glad to be a piece of your image and effectively

advance the positive characteristics of the association.

Keywords: Employee Platforms, Employee Satisfaction, Employee Experience, Case Study,
Mobile Application, User Experience, Software, Connected Workspace, Human Resources,

Information Technologies, innovation, Visualized Applications
REFERENCES

[1] Forrester Research: Build Mobile Apps That Drive Engagement by Jeffrey S. Hammond,
Michael Facemire, and Rowan Curran with Christopher Mines and Eric Wheeler, February 23, 2015

[2] Forrester Research: Trends 2015: The Future Of Customer Service by Kate Leggett with
Stephen Powers, Ian Jacobs, and Arelai Ephraim, March 2, 2015

146



1
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

[3] Predictions on the Future of the Employee Experience. (2019). Retrieved from

KARABUK

UNIVERSITESI

https://www.hrtechnologist.com/articles/employeeengagement/5-predictions-on-the-future-of-the-

employee-experience/

[4] The Connected Employee Experience. (2019). Retrieved from  https://
www.capgemini.com/service/technology-operations/infrastructureservices/connected-employee-

experience/

[5] Your own branded employee app for Internal Communications, Engagement and HR. (2019).

Retrieved from https://staffbase.com/en/

[6] Trends Shaping the Future of Employee Experience in 2019. (2019). Retrieved from

https://www.itagroup.com/insights/trends-shapingfuture-of-employee-experience

[7] Baca, B., & Cassidy, A. (1999, September). Intranet Development And Design That Works. In
Proceedings Of The Human Factors And Ergonomics Society Annual Meeting (Vol. 43, No. 13, pp. 777-
781). Sage CA: Los Angeles, CA: SAGE Publications.

[8] Bersin, J. Becoming irresistible: A New Model For Employee Engagement, Deloitte Review
16, January 26, 2015, Retrieved from https://www?2.deloitte.com/insights/us/en/deloitte-review/issue-16/

employee-engagement-strategies.html .

[9] Bottazzo, V. (2005). Intranet: A Medium of Internal Communication and Training. Information

Services & Use, 25(2), 77-85.

[10] Buniyamin, N., & Barber, K. D. (2004). The intranet: A Platform For Knowledge Management
System Based On Knowledge Mapping. International Journal of Technology Management, 28(7-8), 729-
746.

[11] Cole, C. (2019). BMC's 'Connected' Employee Experience Boots Digital Workplace. [online]
DiversityQ.  Available at:  https://diversityq.com/  bmcs-connected-employee-experience-boots-

digitalworkplace-1004791/ [Accessed 4 Feb. 2019].

[12] Damsgaard, J., & Scheepers, R. (2001). Harnessing Intranet Technology For Organisational

Knowledge Creation. Australasian Journal of Information Systems, 9(1).

[13] Damsgaard, J., & Scheepers, R. (2001). Using Intranet Technology To Foster Organizational
Knowledge Creation. ECIS 2001 Proceedings, 32.

147



1
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

[14] Dukes, E. (2019). The Business Case for Employee Experience Software. [online]

KARABUK

UNIVERSITESI

Iofficecorp.com. Available at: https:// www.iofficecorp.com/blog/the-business-case-for-

employeeexperience-software [Accessed 4 Feb. 2019].

[15] Grover, R. (2019). How to Boost Employee Engagement with Awesome Internal
Communication. Retrieved from https:// insights.staffbase.com/blog/18-ideas-to-improve-

internalcommunication-in-2018-and-boost-your-employee-engagement.

[16] Horton, R., Buck, T., Waterson, P. (2001). Explaining Intranet Use With The Technology
Acceptance Model. Journal of Information Technology. 16, 237.

[17] Intranet Software That Connects Your Organization | Interact Software. (2019). Retrieved

from https://www.interact-intranet.com

[18] Kaplan, R. S., & Norton, D. P. (1995). Putting the Balanced Scorecard. Performance

measurement, management, and appraisal sourcebook, 66.

[19] Lockley, S. (2019). How Employee Experience Is the Way to a More Engaging Workplace.
Retrieved from https://insights.staffbase.com/ blog/the-anatomy-of-an-employee-experience-refining-

todaysworkplace

[20] MacCormick J.S., Dery K., Kolb D.G. (2012). Engaged or Just Connect? Smartphones And
Employee Engagement. Organizational Dynamics, 41, 194.

[21] Mahapatra, R., & Lai, V. (1998). Intranet-based Training Facilities ERP System
Implementation: A Case Study. AMCIS 1998 Proceedings, 366.

[22] Murgolo-Poore, M. E., Pitt, L. F., & Ewing, M. T. (2002). Intranet Effectiveness: a Public
Relations Paper-And-Pencil Checklist. Public Relations Review, 28(1), 113-123.

[23] Mphidi, H.,, & Snyman, R. (2004). The Utilisation of An Intranet As A Knowledge
Management Tool in Academic Libraries. The Electronic Library, 22(5), 393-400.

[24] The employee experience: Helping People Get Excited To Do Their Best At Work. (2019).

Retrieved from https://www.pwc.com/us/en/library/ workforce-of-the-future/employee-experience.html

[25] Plaskoff, J. (2017). Employee Experience: The New Human Resource Management Approach.
Strategic HR Review,16 (3), 136-141.

[26] Scott, J.E. (1998). Organizational Knowledge And The Intranet. Decision Support Systems,
23(1), 3-17.

148



1
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

[27] Scarbrough, H. (1999) Feature Knowledge Management: System Error. People Management,
April, 68-74.

KARABUK

UNIVERSITESI

[28] The Connected Employee Experience. (February, 2014). Retrieved from

https://www.pwc.com/mt/en/publications/assets/hrs-pwctechnology-connected-employee-experience.pdf

[29] Sollenberger, D., Darpel, D., Talevski, S., Shumaker, L., Meyer, K., Journey, J., ... & Gimbert,
N. (2002). U.S. Patent Application No. 09/833,433.

[30] Ruppel, C. P., & Harrington, S. J. (2001). Sharing Knowledge Through Intranets: A Study of
Organizational Culture And Intranet Iimplementation. IEEE transactions on professional communication,

44(1), 37-52.

[31] Urbach, N., Smolnik, S., & Riempp, G. (2009). A Conceptual Model For Measuring The
Effectiveness of Employee Portals. AMCIS 2009 Proceedings, 589.

[32] Urbach, N., Smolnik, S., & Riempp, G. (2010). Improving the Success of Employee Portals:
A Causal and Performance-Based Analysis. In ECIS (p. 54).

[33] Tojib, D. R., Sugianto, L. F., & Sendjaya, S. (2008). User Satisfaction With Business-To-
Employee Portals: Conceptualization And Scale Development. European Journal of Information Systems,

17(6), 649-667.

[34] What is iBeacon? A Guide to iBeacons. (2019). Retrieved from http://

www.ibeacon.com/what-is-ibeacon-a-guide-to-beacons/

[35] Bluetooth | Definition of Bluetooth in English by Oxford Dictionaries. (2019). Retrieved from

https://en.oxforddictionaries.com/definition/ bluetooth

[36] Android (operating system). (2019). Retrieved from https://

en.wikipedia.org/wiki/Android (operating system)

[37] IOS. (2019). Retrieved from https://en.wikipedia.org/wiki/IOS 38. GPS (Global Positioning
System) Definition. (2019). Retrieved from https://techterms.com/definition/gps

149



I
1
\@_’)' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

KARABUK

UNIVERSITESI

Investigation of the Effects of Normal Distribution or Nonnormal of Data on Machine

Capability Analysis
Erkan ISIGICOK, Gozde TURK

Department of Econometrics, Uludag University, TURKEY

All processes in the business world have two fundamental disease, including deviation and
variability from the average (target). One of the statistical process control graphs used for
quantitative variables is to keep the average and the other to control variability. Apart from the
normal distribution or nonnormal of quantitative data, the average and variability are controlled or
not, and then the capability of process or machine is checked. The desired outcome is in addition
to the normal distribution of data, the process is under control and capable. On the other hand,
capability analysis is defined as the machine capability analysis when it is performed for the
machine, while the process capability analysis takes its name when it is done for the process. In

this study, machine capability analysis has been applied.

The aim of this article is to investigate the effects of the normal distribution or nonnormal of data
on machine capability analysis. For this purpose, data on the lengths measured by surface of the
shock absorber body pipe cut by a CNC machine in a company in the automative industry were
used. In the study, 50 observations values were used, and the lower specification limit was 124.5

and upper specification limit was 125.5, and the CNC (pipe cutting) machine was sufficient or not.

The analysis first started with the implementation of the normality test and the data was not
distributed normally. It is concluded that assuming this data, which does not have normal
distribution, is normally distributed, and the machine is under control and is also sufficient with
the I-MR control charts in the Minitab program. The same analysis was applied with the nonnormal
command under the assumption that the data was nor normally distributed, and even in this case
the machine was sufficient. In addition, the data that does not have normal distribution has been
transformed into normality, and I-MR control charts and machine are under control and also
sufficient. According to the findings, the average and specification limits of the values of [-MR

control charts are the same and the machine capability results are different. In this study, these
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are specific to the machine and cut pipes we take into consideration and should not be generalized.

Keywords: Normal Distribution, The Data Does Not Have A Normal Distribution, Control Charts

for Measurements, Under Control, Machine Capability Analysis.
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Abstract: The possibilistic mean — variance (MV) model enables the practitioners to incorporate
the expert knowledge and robust statistics into the portfolio selection. Hence, it is a considerable
alternative in decision making under uncertainty. In this study, we will examine the possibilistic
mean — variance model theoretically under the assumption that the possibility distributions of the
asset returns are given with the triangular fuzzy numbers. Here, the triangular fuzzy numbers will
be determined based on the box plots. According to this, the possibilistic mean depends on the
data set’s median, interquartile range and skew. Furthermore, the possibilistic variance depends
only on the data set’s interquartile range. Then, we will illustrate this model based on the weekly
returns of ten sector indices in 2017. Moreover, we will compare the risk adjusted performance
and profitability of the possibilistic MV model and Markowitz’s traditional MV model where the
trading and testing periods cover the complete year of 2017 and 2018 respectively.

Keywords: Portfolio Selection, Decision Making Under Uncertainty, Triangular Fuzzy Numbers,

Box Plot, Robust Statistics, Linear Programming
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Abstract: Human-Computer Speech is gaining momentum as a technique of computer
interaction. A chatbot is a software, which can “chat" with a human user in natural language such
as English. Conversational artificial intelligence technology (CAI) enables learners to engage in
spoken conversations with the non-player characters. In this study, SAP's digital assistant can be
used to run business processes using SAP Conversational Artificial Intelligence. The benefits of
the digital assistant (chatBot) will be discussed. An example of the request for personnel’s leave

request, which is one of the areas of use, will be explained.

Keywords: Chatbot, Digital Asistant, SAP CAI, Conversational Artificial Intelligence, Leave
Request.

Introduction

Nowadays, many innovations have started to be created and used with the digitalizing world. In
addition, companies are trying to integrate innovations with their own systems in order to manage
their processes quickly. It can be given 11 examples about chatbot. WeChat, one of them, was
created by Chinese holding company Tencent in 2013. The product was created by a special
projects team within Tencent (who also owns the dominant desktop messaging software in China,
QQ) under the mandate of creating a completely new mobile-first messaging experience for the
Chinese market [3]. In this study, digital assistant (ChatBot) application which can be created in
SAP by using artificial intelligence was performed. The aim of ChatBot is to be a digital assistant.
Today, time saving is a must-have. Humanity is looking for ways to make standardized tasks

simpler, faster and more useful throughout the day. Many new applications are emerging new
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CAI provides some significant gains [1].

e Saving Time
One of the biggest benefits of using chatBot in your business is to save time. When used
on the website, it can provide quick and automatic answers to most questions and prevents
customers from waiting for a day or longer to get a response as in the past. This allows an enterprise
to serve more people while increasing productivity and reducing costs.
e Saving Money
The use of Chatbot may be cheaper than employing more workers. Thanks to algorithms
to be created for frequently asked questions, you can meet the needs of your staff through chatBot
without having to find a person.
e Customer Satisfaction
Another benefit of using the conversations in your business is that they provide more
customer satisfaction. Chat robots do not work for 8 hours and do not need sleep, this means they
are always available. Customers using the website in the evening can ask questions and get
immediate answers. This could increase your profits. Frustrated customers who can't get a quick
reply may not leave your website and come back. Chat boots can eliminate this scenario.
e Increasing Customer Base
Another benefit of using the conversations in your business is that they can help you reach
more people to increase your customer base. Since chatBots can be used in many applications, it
can be used to help the business grow.
e Reducing Errors
Unfortunately, people who handle customer service questions can make mistakes in some
cases. He could really forget the information he knew. ChatBot will always give you the right

answers based on the questions asked.
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Sign in at https://cai.tools.sap/ “Fig. 1”.

uUsername

Ben robot degilim

Fig. 1. SAP CAI Registration Screen

After registering, the bots that were previously created are displayed in the next screen. A
new chatBot project is started with the “New Bot” button. On the screen, there are templates with
ready answers against standard sentences available to users such as “Hello”, “How are you”. These

templates can also be imported into the system [2].

o Select predefined skills for your bot

Greetings Small Talk Weather Customer Satisfaction

Fig 2. SAP CAI Register Screen

One of the language options as in Figure 3 is selected.
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Defauit language

SE English
Bl French
B Gorman

Fig 3. SAP CAI Language Options

A new bot is created with “CREATE A BOT” button.

Intents

An intent is a box of expressions that mean the same thing but are constructed in different ways.
Intents are the heart of your bot’s understanding. Each one of your intents represents an idea your

bot is able to understand “Fig. 4”.

fork an intent from the community + CREATE

ntroduce #PRONOUN -

how-long-sick #JOB % #NUMBER » [HORDINALS

skleave #DATETIME A |[#DURATION & #NUMBER »

m @learn-more #PRONOUN * | #QUESIION

#DURATION | #PRONOUN # #VACATION

#NUMBER A  #PRONOUN * | #VACATION

Fig. 4. Intents

You want your bot to understand when someone asks for help. Just create an intent called

“help” and fill it with every expression a user would say when asking for guidance.”Fig. 5

e Could you help me?
e I’m lost, give me a hand please.
e (Can you help?

e What can you do for me?
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=7, N—
I need to see the When is the My child needs to
doctor doctor free? come in for a check-up
Say-hello Schedule-doctor Cancel-meeting

Fig. 5. Conversation

As in “Figure 6, the intent, named “ask-leave”, which specifies the permission request, is

created. To use the chat screen, the message written by the staff is trained.

Trair O
weanswer-mv-2 / intents / @ask-leave
e
#DATETIME # SDURATION * 2| |#NUMBER » o [EONEDAY) 2| #PRONOUN = 23
e ‘ ¥ FORK |
Add an expression IMPORT A CSV FILE |
i want to go on leave Ve []
| want to do holidays P ]
How many leave days do | have left F 2]
How does it work to go on leave ” =
Going on leave A |
I want to have holidays on Ve = [ ] ‘

Fig. 6 Training Ask-Leave Intent

Entity

An entity is a keyword that is extracted from an expression. SAP CAI automatically detect 28

different entities such as Datetime, Location, Person, and so on. They are called gold entities.
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on bot’s context, such as subway stations if it is being built a transport assistant.

#HALF-DAY
#INDEFINITE-ARTICLE
#NON-WORKING-SHIFT
#ONE-DAY

FOVERTIME
#QUESTION

#/ACATION

Fig. 7. Entity List

“In Fig. 87, if the request for a permit is selected, a half-day entity is created to be asked for a

half-day or a full-time option.

List of values

IMPORT A CSV FILE

VALUES ~
0.5 day

1/2 day
half day

half-day

Fig 8. Training #half-day entity

Condition, Api’s
A condition is a test that can be evaluated to either true or false, “Fig. 9.
There’s a finite list of operators can be used:

 Is to test equality between two values,
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e Into check if a value is in a list of elements,

o Not-in to check if a value is not in a list of elements,

e Matches to match a value with a regular expression,

o Matches-not to check if the value doesn’t match with a regular expression,

o Lower-than to test if the value is lower than another,

o Greater-than to test if the value is greater than another,

o Is-present to test if the value is present in the conversation state,

o Is-asbent to test if the value is asbent in the conversation state.

1timent is negative

Fig. 9. Usage of Condition

At many points in conversation, you most likely want to retrieve business information or
connect to an external system to perform actions. You can do this through webhooks. A webhook
is a simple HTTP call to your backend. To configure your HTTP call, click CALL WEBHOOK in
the Bot Builder “Fig. 10”.

You can provide the full URL or route (starting with a /*) to be called by the Bot. Builder.
If you provide a route, the Bot webhook base URL (configurable in your bot’s settings) will be
prepended to it.

You can specify the HTTP method to use in your webhook call (GET, POST, PUT, or
PATCH).
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POST - https:/my-api.com
GET
POST —
PUT )
te Select authentication type
PATCH OR

Fig 10. Api

Test Bot

The generated chatbot can be tested from the bottom right window “Fig. 11”.

Test your bot  pebux  orFF Clear C x

ineed a vacation -~
-

How rmany days do you plan to Lake

g off?

Fig 11. Testing ChatBot

Building Bot

Webchat
Q  Amazon Alexa

callr ca

I
e Cisco Spark
kik: ki

° Messenger

AL "i_
g
@y 5t Infernational Data Science & Engineering Symposium

+

g skype B Microsoft Teams O Cortana via M Microsoft Azure +

Fig 12. Bot Channels
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source project on GitHub “Fig. 12”.

You can use the default version of the webchat that we provide in the platform or customize

the open-source version by forking it and deploying it on your side.

Name my-webchat-channel

Webchat script < ipt src=

channelId=

Optional > the meta tag b

Fig. 13. chatBot Script

Webchat channel give a script and when it is placed at html page, it can be used “Fig. 13”.

WeAnswer

“sowe DO YOU want to request it?

G ERE =] one day '-

What are start and end date of your Yes e
e loave? Do you want to leave any
¥ Sism COMMeENts?

4 Perfect. | will take care of it. You
CLoLZIS can check the status here:
Yes e =
click
You have .. days left.
: ) fooum le@se enter your comment now. Is there anything else | can help you
Would you like to take vacation i with?

for

; ( DUMLER
oo one day half day blablbia - ot Yes No

Fig. 14. ChatBot Script

Conclusion

SAP CAI product is described. The digital assistant was made. The permission request of the

personnel has been processed “Fig. 14”.
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Map Ranking, Map-Reduce and Application in Big Data Analysis

Safiye TURGAY, Suat ERDOGAN

Industrial Engineering Department, Sakarya University, TURKEY

Abstract: The map method works with a certain algorithm and the inputs which send to a value
list as a parameter. All values in the list converted to the intermediate result list. We sort all of the
data then obtain the map list. The proposed and developed map structure was tested with quick-
sort approach. The sorting process depends on the byte situation of the each data. Small data can
do it easily side by side. Thus, small data do not need to applying of the reduce process. Sample
selection havbe to will be easier. The goal is to give an intermediate operationtothe map-reduce
structure. The more accurate is to get a ranking. In large data analysis, the data mapping sequence
and reduction works with a certain algorithm structure, introducing and sending inputs as a
parameter to a value list. An intermediate result list is created by converting all the values in the
list, which are included in the entered system. In the structure developed after the mapping (Map)
process, the mapping list is divided and obtained. The order depends on the byte value that is
generated by each data. In case of large volume data, the data will be used without using a single
line operation. In short, the data may be side-by-side, so there is no need to apply the reduction to

each data. Therefore, the process of selecting the sample will be easier.

Keywords: Big Data, Map Reduce, Sorting, Styling.
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Benchmarking of OECD Countries in Views of Value-Added Manufacturing Using DEA

Billur ECER, Ahmet AKTAS, Mehmet KABAK

Industrial Engineering Department, Gazi University, TURKEY

Abstract: Value-added is an important term which indicates the efficiency level of economic
activities. Valueadded term describes the difference between the value of produced goods and the
total cost of production. Some areas related to value-added manufacturing are pharmaceuticals,
automotive, computer and communications equipment manufacturing, aviation, etc. To develop a
value-added product some inputs are needed. Some of these inputs are energy, labor force and
research and development activities. The main aim of this study is to present a benchmarking
analysis of 29 OECD countries in views of value-added manufacturing values. To do so, an output
oriented BCC model is used to evaluate efficiency of countries and obtained results of the analysis

provide some improvement ways for countries and their position against the other countries.

Keywords: OECD Countries, Benchmarking, Value-Added Manufacturing, DEA

Introduction

Value-added term is important for manufacturing operations, because the main aim of
manufacturing is to make profit. Value-added describes the difference between the selling price of
the product and the total cost to produce it. The leading value-added manufacturing areas can be
listed as, pharmaceuticals, organic and inorganic chemical manufacturing, plastics manufacturing,
semiconductors, computer manufacturing, communications equipment manufacturing, surgical

and medical instruments manufacturing, automotive parts and aviation parts.

Almost all of the areas related with value-added manufacturing are hi-tech products. In this
regard, research and development (R&D) activities are correlated with value-added
manufacturing. There is no debate that research and development activities are conducted by
manufacturers to discover some improvement strategies for their processes to develop their

products or reduce costs.
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greater amount of energy per capita and the greater ratio of employment in industry in a country

can give us an idea for understanding the importance of manufacturing and industry in a country.

The main aim of this study is to present a benchmarking analysis of value-added
manufacturing values of 29 OECD countries by considering R&D activities, industrial
employment rates and energy usage. To perform this analysis Data Envelopment Analysis (DEA)
technique is used. Output-oriented BCC (Banker, Charnes, Cooper) model is chosen for the

analysis and obtained results of the model are discussed.

The rest of the paper organized as follows: a literature review for recent studies on
benchmarking of countries by using DEA models is presented in the second part. Next, basic
definitions for DEA and BCC model are given in the third part. The fourth part contains the
information and the results about the benchmarking application of countries. Finally, the paper is

concluded in the fifth part by presenting conclusions and future research directions.
Recent Literature of Benchmarking of Countries

Benchmarking of countries is a popular research area among researchers. In this part, a summary
of 12 studies published between 2016 and 2019 is presented. DEA models are utilized in all of

these studies. Details of these studies are presented as follows:

Chen and Hung analyzed efficiency of R&D activities in 25 countries by using network DEA
model [1]. They develop a three-stage efficiency model consisting research, translation and

economic efficiency stages.

Timmer et al. [2] developed a decomposition framework based on DEA to analyze labor
efficiency difference between Germany and USA in the early 20th century. Results of their
analyses lead them to obtain some findings to understand the drivers behind the productivity

differences.

Environmental performance efficiency of European countries is evaluated in Chodakowska
and Nazarko’s study [3]. By using DEA models, environmental performance and technological
competition indicators are integrated. They found out the diversification of environmental

performance of European countries.
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compared by a two-stage DEA model [4]. Kwon et al.’s analysis shows benchmarks for inefficient

countries to improve their CO; reduction strategies.

Marti et al. [5] developed a DEA based logistics performance index (LPI) approach to
benchmark countries in terms of logistics performance. They analyzed a number of scenarios by

considering different combinations of factors that affecting LPI.

Storto and Goncharuk’s study presents a benchmarking analysis of European countries in
views of efficiency and effectiveness of healthcare services [6]. They used slack based measure

model of DEA to identify shortcomings of national healthcare systems.

Faghih et al. [7] used DEA models to determine benchmarks of 55 MENA countries in views
of national entrepreneurial efficiency. The data used in the analysis is gathered from Global

Entrepreneurship Monitor data.

Road safety policies across Europe is evaluated by Nikolaou and Dimitriou [8]. They used
data of 2005 — 2014 for 23 EU countries and discover some managerial implications from the

analysis via DEA.

Output oriented BCC model is used in See and Yen’s study to analyze efficiency of health
services [9]. Data of 121 countries are evaluated in the analysis and benchmarks are presented for

policy makers.

Network DEA model is used in Wanke et al.’s study to investigate drivers of railway
performance in selected Asian countries [10]. Different improvement suggestions for countries are

provided as a result of the analysis.

Efficiency of government excellence in 45 low and low-middle income countries are
evaluated by Choi and Park [11]. Effect of government excellence on social progress is
investigated in the study and countries with same economic conditions are benchmarked with each

other.

Logistic performance evaluation of OECD countries is considered in Rashidi and Cullinane’s
study [12]. Top performers and inefficient countries are presented with benchmarking countries at

the end of the analysis.
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DEA is an appropriate method for our analysis.

Methodology

Efficiency of a process is defined as the ratio of outputs to the inputs. It describes the degree of
transformation of inputs to the outputs. The higher value that efficiency takes, the more efficient
the process is. Efficiency of process with more than one input and/or output is calculated by
considering importance degree of the inputs and outputs. DEA is a technique, which is used for
measuring the relative efficiency of a number of systems with the same inputs and outputs. DEA
models try to determine the weights of inputs and outputs for determining the best efficiency score

of each decision-making unit (DMU).

There are two different problem assumptions for measuring efficiency with DEA models. The
system that is under consideration can aim the same output level with lower input (input-oriented)

or obtain more output with the same input level (output-oriented).

Moreover, systems may follow constant return to scale (CRS) or variable return to scale (VRS)
assumptions. CRS is about existence of a constant efficiency frontier, while VRS accepts
efficiency frontier may change related to the input level. Based on the scale assumption, there are

different models named as CCR (Charnes, Cooper, Rhodes) and BCC (Banker, Charnes, Cooper).

In this study, value added manufacturing efficiency of countries is measured by using DEA
model. It is thought that VRS assumption is appropriate for this problem, because of the different
development levels of countries. Also, a DMU with higher output is more efficient than a DMU
which has the same level of input. So, the DEA model for this study is determined as output-

oriented BCC model. The mathematical formulation of this model is given as follows [13]:

max z,
YA, +Y,z, <0 Vr
j=1

D XA <X, Vi
j=1

Z%k =1

j=1

Ay 20 Vj
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Benchmarking Analysis of OECD Countries

In this study, value added manufacturing efficiency of 29 OECD member countries are measured
by using a DEA model. BCC model is used to measure efficiency of countries. The output of this
efficiency analysis is determined as percent ratio of value-added manufacturing in the country’s
GDP (MVA). On the other hand, percentage of employment in industry of total employment (Eil),
energy use per capita (kg of oil equivalent) (EU) and research and development expenditure
percentage of GDP (RD) are considered as inputs of value-added manufacturing. Data of 29 OECD
member countries are retrieved from World Bank’s database of World Development Indicators
[14] for 2015. These data are the most recent data of countries considered in the analysis. The other
member countries’ data are not available, that is why they are out of consideration. Countries that
taken into consideration in this study are Austria, Belgium, Chile, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Israel, Italy, Japan, Korea Republic,
Luxembourg, Mexico, Netherlands, Norway, Poland, Portugal, Slovak Republic, Slovenia, Spain,
Sweden, Turkey, United States and United Kingdom. Data of the efficiency analysis are given in

Table 1 as follows:

TABLE 1. DATA FOR THE ANALYSIS

Indicator
Country

MVA Eil EU RD
AUT 16.56 25.76 3800.30 3.05
BEL 12.83 21.43 4687.79 2.47
CHL 11.56 23.28 2028.89 0.38
CZE 24.13 38.03 3860.00 1.93
DNK 12.41 19.29 2816.61 2.96
EST 13.83 30.66 4173.33 1.49
FIN 14.80 21.70 5924.70 2.90
FRA 10.43 20.38 3689.52 2.27
DEU 20.76 27.69 3817.55 2.92
GRC 8.31 14.94 2182.07 0.97
HUN 20.52 30.33 2432.75 1.36

169



(i
@?‘ Ist Imternational Data Science & Engineering Symposium
IDSES'19 sy 023,201 KAAABUK
UNTVERSITES]
Indicator
Country
MVA Eil EU RD
IRL 34.32 19.08 2819.88 1.20
ISR 11.78 17.71 2777.88 4.27
ITA 14.39 26.60 2481.75 1.34
JPN 20.72 2591 3428.56 3.29
KOR 27.09 25.07 5413.35 4.22
LUX 4.86 12.52 6548.41 1.27
MEX 17.14 25.06 1488.02 0.53
NLD 10.70 16.43 4233.04 2.00
NOR 6.86 20.12 5815.81 1.93
POL 17.64 30.54 2490.21 1.00
PRT 12.16 24.35 2131.68 1.24
SVK 19.75 36.11 3003.66 1.18
SVN 19.96 32.01 3174.87 2.20
ESP 12.90 19.90 2571.34 1.22
SWE 13.69 18.29 5102.79 3.27
TUR 16.71 27.23 1656.80 0.88
USA 11.92 18.85 6797.62 2.74
GBR 8.97 18.66 2763.98 1.67

DEAP software is used measure efficiency of countries. Efficiency analysis results of

output-oriented BCC model is given in Table 2.

According to efficiency analysis results in Table 2, Ireland and Mexico are the efficient
countries under constant return to scale assumption among 29 countries. Efficient countries for
variable return to scale assumption are determined as Chile, Greece, Ireland, Luxemburg and
Mexico. As it mentioned before, under VRS assumption, efficiency frontier changes for different
input levels and number of efficient DMUs are generally greater than number of efficient DMUs

in CCR models. Scale efficiency is the ratio of CCR efficiency to BCC efficiency and it shows the

DMU has increasing return to scale or decreasing return to scale.
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TABLE 2. EFFICIENCY VALUES
EFFICIENCY SCORE
Country

CCR BCC SCALE
AUT 0.358 0.483 0.742 (DRS)
BEL 0.333 0.374 0.890 (DRS)
CHL 0.941 1.000 0.941 (IRS)
CZE 0.514 0.703 0.731 (DRS)
DNK 0.362 0.362 1.000 -
EST 0.318 0.403 0.790 (DRS)
FIN 0.379 0.431 0.879 (DRS)
FRA 0.285 0.304 0.936 (DRS)
DEU 0.447 0.605 0.739 (DRS)
GRC 0.313 1.000 0.313 (IRS)
HUN 0.693 0.700 0.990 (IRS)
IRL 1.000 1.000 1.000 -
ISR 0.370 0.451 0.820 (IRS)
ITA 0.476 0.480 0.992 (IRS)
JPN 0.497 0.604 0.822 (DRS)
KOR 0.601 0.789 0.761 (DRS)
LUX 0.216 1.000 0.216 (IRS)
MEX 1.000 1.000 1.000 -
NLD 0.362 0.482 0.751 (IRS)
NOR 0.190 0.200 0.948 (DRS)
POL 0.593 0.604 0.981 (DRS)
PRT 0.469 0.478 0.981 (IRS)
SVK 0.554 0.584 0.949 (DRS)
SVN 0.517 0.582 0.888 (DRS)
ESP 0.412 0.425 0.970 (IRS)
SWE 0.416 0.445 0.935 (IRS)
TUR 0.829 0.865 0.958 (IRS)
USA 0.352 0.358 0.982 (IRS)
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EFFICIENCY SCORE
Country
CCR BCC SCALE
GBR 0.267 0.283 0.945 (IRS)

MEAN 0.485 0.586 0.857

Another important result obtained with DEA is the reference sets and target values for
inefficient DMUs. These values are presented in Table 3. For example, Turkey should be similar
to Ireland and Mexico with weight values of 0.127 and 0.873. That means Turkey has to change
their input and output values to sum of 0.127 of Ireland’s scores and 0.873 of Mexico’s scores.
That change will bring Turkey’s scores into an output value of 19.317 and input values of 24.302,
1656.800 and 0.615, respectively.

TABLE 3. REFERENCE SETS AND TARGET VALUES

Indicator
Country | REFERENCE SET

MVA Eil EU RD
AUT IRL (1.000) 34.320 | 19.080 | 2819.880 | 1.200
BEL IRL (1.000) 34320 | 19.080 | 2819.880 | 1.200
CHL CHL (1.000) 11.560 | 23.280 | 2028.890 | 0.380
CZE IRL (1.000) 34320 | 19.080 | 2819.880 | 1.200
DNK IRL (0.998), MEX (0.002) 34278 | 19.095 | 2816.610 | 1.198
EST IRL (1.000) 34.320 | 19.080 | 2819.880 | 1.200
FIN IRL (1.000) 34320 | 19.080 | 2819.880 | 1.200
FRA IRL (1.000) 34320 | 19.080 | 2819.880 | 1.200
DEU IRL (1.000) 34320 | 19.080 | 2819.880 | 1.200
GRC GRC (1.000) 8.310 14.940 | 2182.070 | 0.970
HUN IRL (0.709), MEX (0.291) 29.326 | 20.818 | 2432.750 | 1.005
IRL IRL (1.000) 34320 | 19.080 | 2819.880 | 1.200
ISR GRE (0.274), IRL (0.690), LUX (0.036) 26.132 | 17.710 | 2777.880 | 1.139
ITA IRL (0.746), MEX (0.254) 29.958 | 20.598 | 2481.750 | 1.030
JPN IRL (1.000) 34.320 | 19.080 | 2819.880 | 1.200
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Indicator
Country | REFERENCE SET

MVA Eil EU RD
KOR IRL (1.000) 34.320 | 19.080 | 2819.880 | 1.200
LUX LUX (1.000) 4.860 12.520 | 6548.410 | 1.270
MEX IRL (1.000) 17.140 | 25.060 | 1488.020 | 0.530
NLD GRE (0.031), IRL (0.585), LUX (0.384) 22.189 | 16.430 | 4233.040 | 1.220
NOR IRL (1.000) 34320 | 19.080 | 2819.880 | 1.200
POL IRL (0.701), MEX (0.299) 29.192 | 20.865 | 2422310 | 1.000
PRT IRL (0.483), MEX (0.517) 25.443 | 22.170 | 2131.680 | 0.854
SVK IRL (0.970), MEX (0.030) 33.807 | 19.259 | 2780.123 1.180
SVN IRL (1.000) 34320 | 19.080 | 2819.880 | 1.200
ESP GRE (0.042), IRL (0.791), MEX (0.166) 30.363 | 19.900 | 2571.340 | 1.079
SWE IRL (0.880), LUX (0.120) 30.772 | 18.290 | 3268.895 1.208
TUR IRL (0.127), MEX (0.873) 19.317 | 24302 | 1656.800 | 0.615
USA IRL (0.965), LUX (0.035) 33.287 | 18.850 | 2950.606 | 1.202
GBR GRE (0.099), IRL (0.900), LUX (0.002) 31.703 | 18.660 | 2763.980 | 1.177

Conclusion

Value added manufacturing percentage of GDP is one of the important indicators for
competitiveness in global trade competition between countries. In this study, efficiency of value-
added manufacturing values of 29 OECD member countries are measured by using output-oriented
BCC model. Mean efficiency of 29 countries is measured as 0.586 and efficient countries are found
as Chile, Greece, Ireland, Luxemburg and Mexico. Benchmarks for inefficient countries are

presented and target values are calculated by DEAP software.

In further studies, this study can be extended by considering different indicators in the
model. Moreover, Malmquist total factor productivity index can be calculated by considering

different years’ data to analyze changes of efficiency in a multi-period view.
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A Study on Method Prediction for a Better Directed Treatment of Warts
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Abstract: Various kinds of medical treatment methods may be used to cure common types of
diseases. Experience based predictions are done to choose a treatment method among the choices
of cures to get better results for the patient. This condition sometimes may continue with trying
another treatment method unless a satisfactory result is reached and changing the treatment method
of the cure process is not a desired course for time and health. This study presents a confident way
to choose the treatment method for wart disease by using feedforward neural network. The study
uses two types of datasets, one for cryotherapy and other for immunotherapy treatment methods.
It was observed from the experimental results that, feedforward neural network achieved 94.4%
success and 85.6% success for cryotherapy and immunotherapy datasets, respectively. The results

are remarkable for both doctors and patients.

Keywords: Cryotherapy, Immunotherapy, Feedforward Neural Network, Wart.

Introduction

Warts are benign skin growth caused by the virus called Human papillomavirus (HPV), which
infect the top layer of the skin [1]. Most warts are harmless, but they are highly contagious.
Traumas events such as cuts or damages to the skin facilitate infection. They are spread so quickly,
especially in the summer. Direct contact with a wart or contacts with another person by sharing
towels, razors, or other personal items may cause the virus to spread [2]. Although they are most
common on the knuckles, fingers, hands, elbows, knees, they may occur in the whole body.
Children, adolescents, people who bite their nails, and people with a weak immune system have a
higher risk of developing warts [3]. Warts are usually flesh-coloured, hard and rough. On the other
hand, there are dark (brown, grey-black), flat and soft wart types.
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flat warts (verruca plana), and genital warts (condylomata acuminata) [4]. Common warts are
most commonly seen in the hands, between the fingers, legs, and around the nails [5]. Plantar warts
are embedded in the skin and can be painful. Plantar warts can be confused with calluses [6]. Even
though flat warts can occur on any part of the body, they are often found on the face and hands.
They are small, smooth and flesh-coloured. They can occur in large numbers [4]. Genital warts are
soft, flesh-coloured papules on the genitalia and breech. It is more common in people who have

sexual activity without a condom [4].

There exist several methods available for the treatment of warts. Salicylic acid treatment,
electrosurgery, freezing (cryotherapy), immunotherapy, and laser treatment are the main methods
to get rid of warts [7]. The most common methods for the treatment of warts are cryotherapy and
immunotherapy. Cryotherapy is performed by applying liquid nitrogen gas to the desired skin
lesion using special devices. Liquid nitrogen gas at a temperature of -196 degree Celsius will freeze
the tissue. This freezing process is a short duration of time (10 - 60 seconds); at the end of this
time, the tissue will return to its normal temperature. In this short-term and immediate freezing-
melting process, the cells in the targeted tissue will be destroyed and will die. These dead and
abnormal cells, which no longer function, will be removed from the tissue during the healing
process and replaced by fresh tissues [8,9]. Inmunotherapy is a new type of treatment that aims to
prevent or eliminate the growth of cancer cells that abnormally proliferate (such as HPV lesions).
Immunotherapy uses the patient's own immune system to fight warts. The antigen is injected into
the body to activate the immune system [10,11]. Cryotherapy is an uncomplicated method for the

patients with respect to immunotherapy.

Numerous investigations have been reported in the literature on the treatment of warts. In
[12], Putra et al. used AdaBoost and Random Forest as a strong learner or a weak learner for
selection of wart treatment method. The results showed that the accuracy rate of cryotherapy was
96.6% and accuracy rate of immunotherapy was 91.1%. Tanyildiz1 et al. [13] judged the
performances of classification algorithms in cryotherapy and immunotherapy datasets. The best
success rate obtained using the K-star algorithm is found as 96.66% for cryotherapy and using the
Random Forest algorithm is found as 85.55% for immunotherapy. Fuzzy Rule, Naive Bayes, and
Random Forest based algorithms have been carried out in cryotherapy and immunotherapy

treatment for comparing the effectiveness of these algorithms by Akyol et al. in [14]. They
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accuracy and sensitivity within cryotherapy and immunotherapy datasets. Nugroho et al. proposed
C4.5 algorithm combined with Random Forest Feature Weighting for wart treatment selection
method [15]. The results showed that the proposed method can improve the performance of
prediction. Ali et al. applied some algorithms to show that which treatment is more effective from
cryotherapy and immunotherapy [16]. They concluded that cryotherapy treatment is better than
immunotherapy. See also [17], where the author used the decision tree-based method to specify
the rules of predicting the performance of wart treatment methods. The results obtained the level

of accuracy of 94.4% on cryotherapy and 90% on immunotherapy.

In this study, feed-forward neural network was used to decide and select the cure for wart
treatment. Patient data were used as input and success of cure type was used as output data. A
neural network for immunotherapy and another one for cryotherapy was built to decide which
methodology is appropriate for the patient. As it was mentioned before, cryotherapy is an
uncomplicated method for the patient with respect to immunotherapy. When a patient data is
applied to neural network for cryotherapy and gives positive outputs for applicability. Treatment
method starts with cryotherapy cure, but if cryotherapy neural network gives ineffective result as
an output, applying data to immunotherapy neural network is preferred and this situation supports
a logical way to select the uncomplicated method at first without waste of time. Because
immunotherapy method has a higher result of success percentage according to the datasets used in

this study. But this method may also be abrasive for the patient.

The paper is structured in the following manner. Section 2 presents the immunotherapy and
the cryotherapy datasets. Method and experimental results are given in section 3. Finally,

conclusions are duly drawn in section 4.
Dataset

The immunotherapy and the cryotherapy datasets used in this study are gathered from the
University of California, Irvine (UCI) Machine Learning Repository [18,19]. The datasets are
collected along two years from the dermatology clinic of Ghaem Hospital in Mashhad, Iran
[20,21]. The immunotherapy with candida antigen and the cryotherapy with liquid nitrogen were
applied to 180 patients with plantar and common warts. Each data set contains 90 patients. Patients

were randomly selected. The datasets do not have any missing value.
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treatment, the number of warts, types of wart, surface area of warts, induration diameter of initial

test, and response to treatment. The details of the immunotherapy dataset are presented in Table 1.

Table 1. Features of Immunotherapy Dataset

Feature No. Feature Name Values
41 Male
1 Gender
49 Female
2 Age (year) 15-56
3 Time elapsed before treatment (month) 0-12
4 The number of warts 1-19
47 Common
5 Types of wart (count) 22 Plantar
21 Both
6 Surface area of warts (mm?) 6-900
7 Induration diameter of initial test (mm) 5-70
8 Response to treatment Yes or No

The cryotherapy dataset has seven features; gender, age, time elapsed before treatment,
the number of warts, types of wart, surface area of warts, and response to treatment. The details

of the cryotherapy dataset can be seen in Table 2.

Table 2. Features of Cryotherapy Dataset

Feature No. | Feature Name Values
47 Male
1 Gender
43 Female
2 Age (year) 15-67
3 Time elapsed before treatment (month) | 0-12
4 The number of warts 1-12

178



r.|-_‘-;_: E‘.!.
I ta
\@,’. Ist International Data Science & Engineering Symposium

I D S ES I1 9 Aay 02-03, 2019

KARABUK

UNIVERSITESI

54 Common
5 Types of wart (count) 9 Plantar

27 Both
6 Surface area of warts (mm?) 4-750
7 Response to treatment Yes or No

Method and Experimental Results

With the developments on intelligent systems, human expertise can be simulated by artificial
neural networks to gain time and to get more accurate decisions. As a general approach, our study
is based on previously taken and reliable reference data. After a general overview on types of cures

2 ¢

for wart treatment, it is necessary to classify the patient data. “Gender”, “age”, “time elapsed before

2 (13

treatment”,

2 13

the number of warts”, “types of wart” and “surface area of warts” features for the
patients were used as the classification titles for the neural network data inputs. And output data

was also used as success of cure type as “0” and “1”.

A feedforward neural network was chosen for this study. Feedforward neural networks
has input, output and at least one hidden layers. The neural network was constructed with one
hidden layer. If too many hidden layers and neurons are used, overfitting may occur, that is
although the network can be trained to work very well for the training data, it performs poorly
for test data. It is essential to optimize the success percentage of the neural network with

effectual numbers of neurons for the hidden layer to achieve the best performance level [22,23].

The constructed neural networks have 6 input variables, 6 neurons for the hidden layer and

also 2 for output for both cryotherapy and immunotherapy as seen in Fig. 1.
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Input Layer Hidden Layer ~ Output Layer

Inputs

Fig. 1. General Structure Of Constructed Feed Forward Backpropagation Neural Networks For Both
Cryotherapy And Immunotherapy.

To determine the best condition for a better success percentage of neural networks, several
numbers of neuron numbers were experimented by MATLAB and current configuration shown in
Fig. 1 was obtained because of better success rate according to the tested other choices. The
training performance curves of the designed neural networks are shown in Fig. 2 for cryotherapy
and Fig. 3 for immunotherapy. Best validation level of the neural networks for training process is
indicated by means of training, validation and test curves. The training process of the neural
network was reached to goal at 7 epochs in terms of minimum gradient for cryotherapy neural

network.
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Fig. 2. Training Performance Curves of Neural Network Designed For Cryotherapy
by MATLAB.
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Fig. 3. Training Performance Curves of Neural Network Designed For Immunotherapy
By MATLAB.
The training state throughputs of the neural network are shown in Fig. 4 for cryotherapy
and Fig. 5 for immunotherapy, which indicate weight changes and validation checks for the neural

networks and gradients till the determined goals were reached.
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Fig. 4. Training State Data of Neural Network For Cryotherapy by MATLAB.
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Fig. 5. Training State Data of Neural Network For Immunotherapy by MATLAB.

After acceptable satisfactory levels were reached according to the number of data used, it
was necessary to test the success rate of the designed and trained neural networks by the help of
MATLAB Simulink model as seen in Fig. 6. The system in Fig. 6 was designed for testing the

constructed neural networks using the pre-paired patient data to achieve a performance test.
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Fig. 6. MATLAB Simulink Model For Neural Network Performance Test.

After performance test for cryotherapy neural network, a success percentage of 94.44%
was achieved. And the neural network test results for immunotherapy was 85.6% after the same
performance test which was realized using the model seen in Fig. 6. Both cryotherapy and
immunotherapy network trainings were practiced using 90 sets of patient data but there is a success
percentage difference between them. The cause of this difference is the success level of
immunotherapy method. Immunotherapy is more successful with respect to cryotherapy according
to the datasets used in this study, it is also a more onerous cure for wart treatment. And this rate of
success for cure treatment decreases the variety of outputs as a result reduction. As a result of this

situation, the success percentage of the neural network was directly affected.

As it was mentioned before, to find a suitable cure for wart treatment is important. And it
is also a noteworthy point that; trying the easier and more effortless cure for the patient is a big
advantage. Although the onerous method has a lower level of neural network success percentage.
There is a confident way to pre-test the cure type with the neural network to prevent loss of time.
This situation will also increase the success percentage and usage numbers of the more effortless
cure types for treatments by pre-testing them firstly instead of directly using onerous cures of

treatments.
Conclusion

In this study, the most common wart treatment methods, cryotherapy and immunotherapy, were
analysed for wart treatment prediction by applying a feedforward neural network. The

experimental results show that the successes of feedforward neural network were 94.4% and 85.6%

183



1
\@;?' Ist International Data Science & Engineering Symposium

I D S E S I1 9 Aay 02-03, 2019

for cryotherapy and immunotherapy methods respectively. Although acceptable levels of success
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percentages were obtained by the designed neural networks, it is also possible to achieve better
levels of success percentages for the neural networks using more patient data while training the

designed neural networks.

This study takes an inspiring role in the cure selecting for wart treatment by obtaining
positive results for a better directed preference. Using artificial intelligence for cure selections of

treatments will cause obtaining faster and well directed treatment processes.
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Abstract: Blood is a vital product that is needed by thousands of people every day due to diseases,
surgeries or injuries. Blood banks should accurately determine the amount of blood they should
have in their stock to meet blood needs. Therefore, having less blood than necessary in hospitals
creates important problems such as not meet need for blood and loss of life. On the other hand,
storing large amounts of blood causes deteriorating the blood and causes stock out in other
hospitals. The aim of this study is to determine the criteria affecting blood demand and to forecast
the blood demand by the machine learning algorithm Adaptive Network Based Fuzzy Inference
System (ANFIS) method. However, since the number of impact criteria is high, principal
component analysis (PCA) method has been used in order to decrease criteria and eliminate the
dependencies between the criteria. The developed hybrid method was applied in a regional blood

center.

Keywords: ANFIS, PCA, Demand Forecasting, Blood Banking
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Analysing of Multivariate Processes with Machine Learning Algorithms

Deniz DEMIRCIOGLU DIREN, Semra BORAN, Seda Hatice GOKLER

Department of Industrial Engineering, Sakarya University, TURKEY

Abstract: It is often not easy to obtain results from complex processes multi variables. Additional
techniques and methods are needed to guide. In this study, after the detecting the out of control
and under control samples with Hotelling T2 control chart in a multivariate manufacturing process
then machine learning algorithms was used to predict the quality of future samples. Four machine
learning algorithms were trained and tested by shifts of different magnitude from the process
average. The performances of the algorithms were compared according to the accuracy and error

rates of the predictions and the most appropriate one was chosen as Multilayer Perceptron.
Keywords: Multivariate Process., Multivariate Control Chart, Machine Learning Algorithm
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Comparison of Two Different Social Groups on Twitter with Network Analysis

Adem AKSAN, Ayse OGUZLAR

Department of Econometrics, Uludag University, TURKEY

Abstract: The social communities created by social media, where people have shown great
interest, have led to the analysis of social network. In this sense, many techniques have been
developed and these techniques have been practised in various fields. By means of the softwares,
developed for investigation of complex network analysis, detailed surveys and research can be
made about social media. In this study, a social network analysis has conducted on the social
media. The study was carried out through the NodexI program for two different social communities
via Twitter to draw the network graphs and to compare the network analysis results by using ,
“#EytHepBirlikteAnkaraya and #BirlikOlFenerbahge” According to the results obtained from the
analysis, it is observed that although the EYT members are a more recent social group than
Fenerbahge supporters, the ties in their network are stronger and the network density of EYT
members is four times more than in Fenerbahge supporters. In addition, although the hashtags are
addressing different topics, the value of the network characteristics such as clustering and

centralization were found to be similar to each other.

Keywords: Social Media, Social Network Analysis, NODEXL

Giris

Bilgisayarin icadi ve yayginlagsmasinin ardindan internetin ortaya c¢ikist ve bilgisayar ile
bulusmasiyla diinyada teknolojik bir devrime sebep oldu. 6 Agustos 1991 yilinda Fransa ve Isvigre
sinirinda CERN’de World Wide Web projesi kamuoyuna agiklandi. Tim Berner’s Lee nin
“Internetteki gezintiniz diinyay1 etkiliyor” sozii ile aslinda olacaklar1 6nceden gormiis gibiydi.
(Giirsakal, 2009) Tasinabilir diziistli bilgisayarlar akabinde akilli telefonlarin ortaya ¢ikmasi ile
internet kullanimi diinyada hizla artmaya basladi. Internette harcanan vakit arttikca internet

ortaminda da ¢ok biiyiik gelismeler oldu.
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Twitter’da ilk tweet 21 Mart 2006’da Jack Dorsey tarafindan atildi. Giiniimiizde Twitter'da
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her dakika ortalama yaklasik 98 bin tweet atilmaktadir. Atilan tweetler o kadar 6nem kazanmus ki
iinlii Amerikan TV yildiz1 Kim Kardeshian attig1 her tweet i¢cin markalardan 8 bin dolar aldig1
Ulkemiz basminda genis yer buldu. Spor diinyasi ile ilgili sosyal medya iizerinde yapilan
arastirmada Cristiano Ronaldo’nun Facebook, Instagram ve Twitter’da toplam 262 milyon
takipcisi var ve unlii futbolcunun sosyal medya sayesinde 500 milyon dolar gelir elde ettigi

sOyleniyor (Altan, 2017).

Hatta bireysellikten ¢ikarak olusturulan isletme profilleri ile bir markanin, belirli bir grubun
goriislerini insanlara ulastirma ¢abasindadir. Atilan bir tweet begeni yoluyla binlerce, milyonlarca
insana ulasabilmektedir. Ucretsiz iiye olunan bu ve benzeri siteler sayesinde insanlara en hizl
ulagmanin yolu bilinmektedir. Bireyler, sosyal gruplar, sirketlerin yani sira siyasi partilerde sosyal

medya aracilig1 ile segmenlerine ulagsmaya ¢aligmaktadir.

Obama 2008'deki secim kampanyasin da web teknolojilerini ve sosyal medyay1 siiphesiz
en iyi kullanan baskan adayiydi. Kampanyanin yiiriitiilmesi i¢in Facebook’un ortak kurucusu olan
Chris Hughes ile anlasildi. Chris Hughes, Barack Obama’nin se¢cim kampanyasina odaklanmak
icin Facebook’taki gorevinden istifa etti ve kisa bir siirede kendine bir ekip kurdu. Bu ekiple

birlikte Barack Obama’nin sosyal medya stratejilerini gelistirdi. (Stelter, 2008)

Sosyal Medyada yasanan bu hizli gelismeler, sosyal ag analizinin sosyal medyaya yonelmesine
neden oldu. Bu caligmada Twitter {izerinde trend topic olan farkli konularda ki iki hashtag’in
Nodexl programi aracilifiyla ag grafikleri ¢izilerek, aglarin karsilastirilmasi ve yorumlamasi

yapilmistir.
1. Sosyal Ag Analizi

Insanoglu var oldugu giinden bu yana sosyal aglarin bir pargas1 olmustur (Hansen, Shnejderman,
& Smith, 2011). insanoglu akrabalik, dil, din gibi cesitli nedenlerle birbiriyle sayisiz baglant:

icindedir ve bu baglar sayesinde olusan bir ag diinyas1 mevcuttur.

Sosyal Ag Analizi (Social Network Analysis) belirli konularda kisiler, kurumlar, sosyal grup veya
topluluklar arasinda ki baglantilarin incelenmesi, tanimlanmasinda ve yorumlanmasinda

kullanilan kullanilan bir yaklagim olarak tanimlanmaktadir (John Scott & Carrington, 2011).
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Bireyler ve kuruluslar gibi sosyal aktorler arasinda ki bilgi akisiyla olusan baglantilarin
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incelenmesi olarak tanimlanmistir (Himelboim, Smith, Rainie, Shneiderman, & Espina, 2017).
Sosyal ag: kisilerin ve diger topluluklarin aralarindaki etkilesimi yardimlagsmay1 ve etkilerini

gosteren bir yap1 olarak da tanimlanmaktadir (Karagoz & Kozak, 2014).

Sosyal ag analizi, sosyal yapiy1 aktorler ve bu aktorleri birbirine baglayan bir ag olarak goriip,

etkilerini incelemektedir (Giirsakal, 2009). Bu aglar koseler ve diigiimlerden olusur.

Sosyal ag analizinde odak nokta; sosyal varliklar arasindaki iliski ve bu iliski modellerine

odaklanmasidir (Karagéz & Kozak, 2014).
Modern sosyal ag analizi dort temel 6zellige sahiptir. Bunlar:

1. Sosyal ag analizi, sosyal aktorleri birbirine baglayan baglara dayanan yapisal bir sezgiyle
motive edilir,

2. Sistematik ampirik verilere,

3. Biiytik dl¢tide grafik goriintiilerden yararlanir ve

4. Matematiksel ve / veya hesaplamali modellerin kullanimma dayanir (Freeman L. C.,

2004).

Ag olarak incelenen sosyal yap1 6rnekleri, okuldaki ¢ocuklar arasindaki dostluk, sosyal seckinlerin
iiyeleri arasindaki aile iliskileri, sirketlerin ortak yonetim kurulu iiyeleri, lilkeler arasindaki ticari

iliskiler ve web siteleri arasindaki kopriilerdir (Barabasi, 2002).

Sekil 1. internet Ag1 (Barabési, 2002)
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Sekil 2. Hollywood Aktdr Agi (Barabasi, 2002)

Sekil 3. Protein Etkilesim Ag1

Yukarida gosterilen {i¢ farkli aglardan;

¢ 1’nci ag; yonlendiricilerin (uzman bilgisayarlarin) birbirine baglandig kii¢lik bir internet
agini,

¢ 2’nci ag; filmde oynarlarsa iki aktoriin birbirine baglandig1 Hollywood aktor agi,

¢ 3’ncii ag (c) Hiicrede birbirlerine baglanabilecekleri deneysel kanit varsa, iki proteinin

baglandig1 bir protein-protein etkilesim agini géstermektedir.

Diiglimlerin ve baglantilarin niteligi farkli olsa da bu aglar, 4 diigiim ve 4 baglantidan

olusan ayni grafiksel gosterime sahiptir (Barabasi, 2002).
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Sosyal ag analizini aglar olarak kavramsallastirilabilecek verilere uygulamanin her zaman
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yararli veya gerekli oldugunu sdylemek dogru degildir. Ornegin, eger bir arastirmaci, bir kisinin
yardim i¢in basvurabilecegi kisi sayisini bilmekle ilgileniyorsa, baglarin yapisi yerine baglarin
say1s1 onemlidir ve ag analizine gerek yoktur. Ag analizinin uygulanabilmesi i¢in, sosyolojiden ya
da diger sosyal ve davranis bilimlerinden gelen teori, baglarin yapisinin ag iiyelerinin davraniglari,
goriisleri ya da sosyal konumlariyla baglantili olduguna inanmak igin sebepler vermelidir

(Barabasi, 2002).

Son yillarda gelistirilen teknikler sayesinde sosyal ag analizi degisik alanlarda da
uygulanmaya baglamistir. Karmasik ag analizlerinin incelenmesi ig¢in gelistirilen yazilimlar

sayesinde aglar konusunda detayl arastirma ve incelemeler yapilabilmektedir.

Twitter, Facebook ve Instagram gibi sosyal medya sitelerinde gosterilen yogun ilgi sosyal
medya tlizerinde Sosyal Ag Analizi ¢aligmalarina ivme kazandirmistir. 2018 yili global digital
raporu verilerine gére (DIGITAL AROUND THE WORLD IN 2018) diinyada 3 milyar 196
milyon kisi sosyal medya kullanmaktadir. Ortalama bir internet kullanicinin internette gecirdigi

stire ise glinde ortalama 6 saat (Kemp, 2018).

Milyarlarca insanin giinde ortalama 6 saat vakit gecirdigi ortamda sirketler, siyasi parti ve liderler,
popiiler kisi ve gruplar sosyal medya sayesinde tanitimlarini yaparak hedef kitlelerine ulasmaya

caligsmaktadirlar.
2. Nodexl

Sosyal Medya Arastirma Vakfi (The Social Media Research Foundation) tarafindan Temmuz
2008’de kullanima sunulan Nodexl programi1 Microsoft Excel’e eklenti olarak eklenip Twitter,
Facebook, Youtube ve Flickr'dan karmasik sosyal aglar1 toplamanizi, analiz etmenizi ve

gorsellestirilmesini saglamaktadir. ( The Social Media Research Foundation)

Kisaca NodeXL sosyal medyadan veri toplayarak ag gorselini ve raporunu olusturur. Basit
filtreleme ve ekran Ozellikleri ile aglarda 6nemli vurgulari yapmak i¢in kullanilir. NodeXL de

islemler 5 adimda ytiriitiilmektedir.
1. Cesitli kaynaklardan veri toplama

2. Veri depolama
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3. Veri Analizi
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4. Gorsellestirme
5. Yaymnlama ( The Social Media Research Foundation)

Nodexl ile yapilan ¢alismalari inceledigimizde; Himelboim ve arkadaslar1 (2017), Twitter
iizerindeki aglar1 siniflandirarak bilgi akigina goére modellemislerdir (Himelboim, Smith, Rainie,

Shneiderman, & Espina, 2017).

Pew Arastirma Merkezi ve Sosyal Medya Arastirma Vakfi tarafindan yapilan ¢alismada
binlerce Twitter gorlismesinin 6zel bir analizi ile Twitter'da gergeklesen konusma ve sosyal

yapilara alt1 farkli kalibin oldugunu ortaya ¢ikarmiglardir (Marc Smith, 2014).

IEEE Ugiincii Uluslararas1 Sosyal Bilgi Islem Konferansinda Rodriges ve arkadaslar
(2011), Sosyal aglarda yer alan topluluklarda ki bireylerin hangi kategorilere gore (yas, cinsiyet,
meslek, cografi konum vb.) birbirleriyle etkilesim i¢inde oldugunu incelemislerdir (Eduarda

Mendes Rodrigues, 2011).

Hibeilboim ve arkadaslar1 (2009), forum sitelerinde yapilan politik tartigmalar1 sonucu
ortaya cikan sosyal aglarda tartismay1 baslatan, bilyiiten ve tartismanin igerigini belirleyen ve

degistiren kullanicilar(katalizor) tespit edilmeye ¢alisilmistir (Himelboim I. E., 2009).

Arastirmamizda sosyal medya siteleri igerisinde yer alan Twitter {izerinden yapilacaktir.
Twitter 2006 yilinda kullanilmaya baglanilmig olup 2018 yili global digital raporuna gore
Twitter’da kullanict sayis1 330 milyondur (Kemp, 2018).

Bir sosyal ag perspektifinden sosyal medya arastirmasi, odagi bireysel 6zelliklerden sosyal
varliklar arasindaki iligkisel baglara kaydirir. (Bruns & Stieglitz, 2013) Bu baglarin koleksiyonlari,
ortaya c¢ikan desenler veya ag motifleri halinde toplanir. Sosyal ag sitelerinde, kullanicilar
kendileriyle baglanti kurduklar1 veya bilgi paylastiklart zaman diger kullanicilarla etkilesim
kurarak ag olustururlar. Twitter'da sosyal aglar, kullanicilardan bahsettiklerinde ve birbirlerine
cevap verdiklerinde ve diger kullanicilarla kurduklart baglantilardan olusur (Hansen,

Shnejderman, & Smith, 2011).
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2.1. Aglara iliskin Ol¢iimler
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Diigiimler (Vertices), aracilar, varliklar veya 6geler olarak da adlandirilan tepe noktalar1 birgok
seyl temsil edebilir. Genellikle insanlar1 veya calisma gruplari, takimlar, organizasyonlar,
kurumlar, eyaletler ve hatta tilkeler gibi sosyal yapilar1 temsil ederler. Diger zamanlarda, web
sayfalari, anahtar kelime etiketleri veya videolar gibi igerikleri temsil ederler. Fiziksel veya sanal

konumlar1 veya olaylar1 bile temsil edebilirler.

Baglantilar (Edges), baglar, baglantilar ve iligkiler olarak da bilinen kenarlar, aglarin yap1
taglaridir. Bir kenar iki kdseyi birbirine baglar. Kenarlar, yakinlik, is birlikleri, akrabalik, dostluk,
ticari ortakliklar, alintilar, yatirimlar, koprii olusturma, islemler ve paylasilan 6zellikler gibi birgok
farklr iliskiyi temsil edebilir. Resmi bir statii statiisiine sahipse, katilimcilar tarafindan taniniyorsa
veya aralarindaki degis tokus veya etkilesimle gézlemlenirse, bir bagin var oldugu sdylenebilir.

Bir bag, iki varlik arasindaki herhangi bir iliski veya baglant1 seklidir.

Bir diger 6l¢iim ise “yogunluk™ (density) dur. Yogunluk diigiimler arasindaki baglantilarin
yogunlugunu veya seyrekligini gdstermektedir. Bir agin yogunlugu, mevcut baglanti sayisinin
miimkiin olan maksimum baglant1 sayisina orani olarak gosterilmektedir (Wasserman & Faust,

1994).

“Cap” (diameter) agdaki biitiin diigiim c¢iftlerinin arasindaki en kisa patikalarin en

uzunudur. Cap ne kadar kisa olursa o agda bilgi o kadar hizli yayilir. (Giirsakal, 2009)

Oz déngiiler (self-loops) kendi iginde baglant: olmayan diigiimleri gosterir. Kullanicinin
ag icerisinde kendi kendine bagli oldugunu gostermektedir. Marco Bastos Subat 2014’ te
yayinladigr makalesinde “6z dongiiler aglarin yapisi ile yakindan iligkilidir ve kullanicilar hastac’
leri kendi profilin de yaymlama egilimindedir.” Oz déngiilerin aglarda ki &nemine vurgu yapmustir

(Bastos, 2014).
2.1.1 Aglarda Kiimelenme (Clusters ve Modularite (Modularity)

Pek ¢ok agin ortak bir 6zelligi, ayni liglincii diiglime bagli olan iki diglimiin de birbiriyle baglanma
olasiligmin daha yiiksek oldugu kiimeleme veya ag gecirgenligidir. Basit¢ce sdylemek gerekirse,
belirli bir topluluktan yapilacak rastgele secimden ise arkadaslarinizdan ikisinin birbirlerini tanima

olasilig1 daha ytiksektir. Bir ag biiytidiikce, kiimeler daha biiyiik bir ag i¢indeki diigiim alt kiimeleri
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daha fazla birbirine baglanir, yani yogunlagir bu kiimeler arasindaki baglantilar daha az yogundur

(Newman & Girvan, 2004).
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Twitter’da kullanicilar birbirlerini takip ederek bilgi akisi i¢in yol olusturmus olurlar. Bu
yontem ile kullanicilarm ilgi alanlarina gore gruplar olugsmus olur. Ortaya ¢ikan bu gruplar bilgi
akisinin sosyal sinirint (Himelboim, Smith, Rainie, Shneiderman, & Espina, 2017) belirlemis olur.
Olusan bu kiimelerde bilgi serbest¢e akarken kiimeler arasinda ki bilgi akisi, kiimeler arasindaki

baglantilarla saglanmaktadir.

Sosyal medya aglarinda ki kiimelenmenin 6nemini Conver ve arkadaslar1 (2011), siyasi

diisiinceleri benzer kullanicilarin retweet kaliplarini ortaya ¢ikarmiglardir. (M. D. Conover, 2011)

Ag kiimelerinin bilgi akisinda ki rolii daha sonra Rodrigez ve arkadaslarinin (2012),

caligmasi ile de gosterildi (Rodrigez, Leskovec, & Krause, 2012).
Kiimelenme katsayis1 (Clustering Coefficient)

Kiimelenme katsayisi, yogunluk(density) Olclisiine benzerdir. Eger agda kullanicilar birbirini
taniyorsa yiiksek, bir kiimelenme katsayisina sahip olursunuz. Eger “arkadaslariniz” (degistirir)
birbirinizi tanimiyorsa, diisilk kiimelenme katsayisina sahip olursunuz. Kiimelenme katsayisi,
kullanicilarin baskalariyla baglanti kurma bicimlerine ve ig¢inde bulunduklari ortamlara bagh

olarak farkli dlgiitlere sahip olabilir.

Sekil 4. Kiimelenmis ag 6rnegi (Kaiser, Gorner, & Hilgetag, 2007)

Modiilarite (Modularity) Agin yapisinin modiilerligi, birbirine bagl alt kiimelere boliinmiis

bir ag olan kiimelenme kalitesinin bir Olgiisiidiir. (Newman & Girvan, 2004) Modiilerlik,
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kiimelenmis ve birlestirilmis yapilara sahip aglar arasinda ayrim yapan kiimelerin birbirinden
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ayrilma derecesini (0'dan 1'e kadar bir deger aralig1) yakalar. Ayrica, iki ¢ok farkli tiirde yogun
aglarin ayirt edilmesine yardimei olur. (Himelboim, Smith, Rainie, Shneiderman, & Espina, 2017)
Modiilerlik, kiimeler arasinda boliinmenin ne kadar iyi oldugunu, kiimeler i¢inde birgok baglanti
oldugunu ve sadece birkaginin oldugunu 6l¢mektedir. Modiilerlik degerleri 0 ile 1 arasinda
degismektedir. Modiilerlik degeri ne kadar yiiksekse, kiimeler o kadar belirgin veya ayriktir, yani
kiimeler birbiriyle daha az baglantilidir (Himelboim, Smith, Rainie, Shneiderman, & Espina,

2017).
2.1.2 Aglarda Merkezilestirme (Centralization)

Herhangi bir agin merkezilesmesi, en merkezi diigiimiiniin diger tiim diiglimlerin merkeziyetiyle

ne kadar merkezi olduguna dair bir dl¢iidiir (Freeman L. C., 1979).

Bir agda bilgi akis1 kullanicilar arasinda ki baglantilarin disinda ag yapisinin hiyerarsik
veya esitlik¢i olmasiyla ilgilidir. Bir veya birkag sosyal aktoriin sayisiz baglantilarinin oldugu bir
agdaki bilgi akisi bu aktorlere bagli olarak daha hiyerarsik iken, baglant1 sayilarinin azalarak daha
fazla sosyal aktorlere yayildigi aglar daha merkezidir seklinde tanimlayabiliriz (Himelboim,

Smith, Rainie, Shneiderman, & Espina, 2017).

Van Den Bos (2006), Hollanda'daki Iranlilarin web siteleri arasinda kopriiler tarafindan
olusturulan ¢evrimigi topluluk yapisinin, bu agda odaklanan bir¢ok nokta ile diisiik merkezilesme

gosterdigini ortaya koymustur.

Woo-young ve Park (2012), yaptiklart calismada ABD yer alan haber bloglarin
bulundugu agin merkezi bir ag oldugunu tespit etmistir (Woo-young & Park, 2012).

Merkezilik bir tiir popiilerlik dlgiitii olarak diisiiniilebilir. Derece, belirli bir tepe noktasina
bagl toplam kenar sayisinin Ol¢iisiidiir. Yonlendirilmis aglar icin iki derece Olgiisii vardir. Bir
koseye ige doniik baglantilarin sayis1 girdi derecesi (Input degree), bir kdseden kaynaklanan ve
diger koselere disa doniik baglantilar ise ¢ikti derecesi (output degree) olarak bilinmektedir

(Giirsakal, 2009).

Arasindalik Merkeziligi (Betweenness Centrality), bir mesafe oOlgiisiidiir. Yol kavrami
aglarin arastirilmasinda merkezi bir 6neme sahiptir. Belki de bir agdaki herhangi iki kisi hakkinda

sorulacak en dogal sorulardan biri “Ne kadar uzaktalar? “Bu mesafe basit¢e Olgiiliir: komsusu
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olciiliir. Ornegin, sizin komsunuz olmayan, ancak komsularinizin komsusu olan insanlar, sizden 2
uzakta. iki kisi arasindaki en kisa yol “jeodezik mesafe” olarak adlandirilir ve birgok merkezi

Olctimde kullanilir (Himelboim I. E., 2009).

Yakinlik merkezliligi (Closeness centrality), bir diiglim ile agdaki diger her diigiim
arasindaki ortalama mesafeyi ifade etmektedir. Diiglimlerin yalnizca mesajlarini yalnizca mevcut
baglantilarina iletebilecegini veya verebilecegini varsayarsak, diisiik bir yakinlik merkezi olmasi,
bir kisinin dogrudan bagli oldugu veya agdaki ¢ogu kisiden daha hizli bir sekilde diger kisilere
ulasabildigi anlamina gelmektedir. Ornegin; sehirde yasayan insanlarin sehir merkezine ortalama

mesafesini yakinlik merkezi 6l¢iisii olarak diisiinebiliriz (Denny, 2014).

Ozvektor merkeziyeti: Bir aktdriin diger iyi aktorlere baglanma derecesini dlger. Ozvektdr
merkeziyet¢iligi, daha sofistike bir merkeziyet anlayisidir. Az sayida baglantiya sahip bir kisi, eger
bu az baglantilarin kendisi ¢ok i1yi baglanmissa, ¢ok yiiksek 6z vektorliik merkeziyetine sahip
olabilir. Oz vektdr merkezliligi, baglantilarm degisken bir degere sahip olmasini saglar, boylece

baz1 kdselere baglanmak digerlerine baglanmaktan daha fazla yarar saglar.
3. Uygulama

Ag grafikleri, bir etkinligin temelini olusturan sosyal yapiy1 anlamak, bir olayla ilgili kilit kisileri
tanimlamak, etkinligin etrafindaki sohbeti haritalamak ve zaman iginde izlemek ve ilgili olaylar1

karsilastirmak i¢in kullanilabilir (Hansen, Shnejderman, & Smith, 2011).

Son donemlerde emeklilikte yasa takilanlar (EYT), giindemde ve sosyal medyay1 ¢ok aktif
kullaniliyorlar. Bu grubun sosyal yapisini anlamak ve kilit kullanicilar1 tanimlamak ve EYT lilere

gore daha eski bir sosyal grup ile karsilastirmasini yapmak amaciyla;

09.02.2019-10.02.2019 tarihleri arasinda Twitter’da trend topic olmus hashtagler arasindan
#EytHepBirlikteAnkaraya ve #BirlikOlFenerbahge se¢ilmis ve Nodexl araciligiyla ag grafikleri
cizilmistir. 'Sekil 5 ve Sekil 6°daki ag grafikleri incelendiginde 2.agda kiimelenmenin daha fazla

oldugu ve gruplar arasinda ki baglantilarin 1.aga gore daha az oldugu gézlemlenmistir.
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Nodexl araciligiyla elde edilen grup istatistiklerine bakildiginda 1.agda 72, 2.agda 742,
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grup oldugunu tespit etmistir. Cizilen bu iki ag grafigi de Newman ve Girvan’in 2004 yilindaki
caligmasinda kiimelenme hakkinda yaptigi tanimi destekler niteliktedir.! 2.agda ki bilgi akist
gruplarin kendi i¢inde ki baglantilarla saglanirken, 1.agda ise bu baglantilar daha etkin kullanicilar

sayesinde gerceklesmektedir.

Aglarda ki diigiimler genellikle dairesel sekilde gosterilir. Bu ¢alismada agdaki en aktif
diglimleri, bir nevi aglardaki basrolleri, popiiler kisileri 6ne ¢ikarmak amaciyla, ilk 10 digiimii
profil resimleri ile gosterilmistir. Burada ilk 10’u belirlemek i¢in en fazla baglanti alan (Input)

diiglime gore siralama yapilarak ag grafikleri ¢izilmistir.
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Tablo 1. Grafik Olgiimleri (Graph Metrics)

Grafik Olciimleri 1.Ag 2.A8
#EiHeiBirlikteAnkaraia #BirlikOlFenerbahce

Unique Edges (benzersiz 2785 1725

kenarlar‘

Total Edges (toplam kenar) 3188 2067

Reciprocated Vertex Pair Ratio  0,000345066 0,004966887

(karsihikh diigiim ciftlerinin

orani)

Connected Components 57 578
(birbiriyle bagh baglantilar)

Maximum Vertices in a 994 704
Connected Component
(maksimum diigiim sayisi)

Maximum Geodesic Distance 9 10
(Diameter)(cap)

Graph Density (yogunluk) 0,002478852 0,000652993
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l.agimizda toplam 1072, 2. Agimizda toplam 1364 diigiim bulunmakta olup, 2.ag daha
biiyiik bir agdir. 1. Agdaki kenar sayis1 (3188), yani ag i¢inde ki baglant1 sayis1 2.aga (2067)
gore daha fazladir. 2.agda 6z dongii sayis1 1.aga gore daha fazla olup 768 adet baglantinin diger

baglantilarla iligkisi olmayip sadece kendi profillerinde paylasimda bulunulmustur.

2.agda karsilikli diigiim orani (0,009) l.aga (0,0003) gore biiylik olup 2.agda ki
diigtimlerin etkilesimi, daha biiyiiktiir. Ayn1 yorumu karsilikli kenar orani iginde yapabiliriz. 2
agdaki baglantilarin birbirleriyle etkilesimi daha biyiiktiir. Diiglim ve kenar oranlarinin
yorumuna gore birbirleriyle bagl baglant1 sayisinda 2.agda daha fazla olmasi1 beklenilmelidir.

Tablo 1’1 inceledigimizde 2.agdaki birbirleriyle bagli baglant1 sayis1 (578) daha fazladir.

Tek baglantilara baktigimizda 2.agdaki (525) baglant1 sayis1 daha fazladir. 1.agdaki
Birbirine bagli maksimum diigiim (994) ve maksimum kenar (3125) sayis1 2.aga gore daha

fazladir.

Maksimum ¢ap 2.agda (10) daha biiyliktiir. Ortalama caplara baktigimizda ise tiim
diigtimler arasindaki ortalama uzakliklar (1.ag 3,83-2.ag 3,86) birbirlerine yakin degerdedir. Bu
deger sifira yaklastik¢a agdaki bilgi daha hizli yayilir.

l1.agm yogunlugu (0,0024), 2.aga (0,0006) gore daha fazla olup bu deger 1’e yaklastikca
agdaki bilgi akist ve etkilesim artar. Modularite degerlerini karsilastirdigimiz da 2. Agn
modularite degeri (0,56) 1’e daha yakin olup, 2.agdaki kiimelenme daha kalitelidir. Bunun
anlami 2.agda kiimelenme daha belirgin, kiimeler arasinda ki baglantilar daha azdir. Aglarda ki
gruplar kiimelenme islemi sonucu olusur. Kiimeleme islemi baglantilar ne kadar az ise o kadar
belirgin olur. Buna gore Twitter’da kullanicilarin birbirlerine ¢ok bagli oldugu aglar daha az
modiiler veya kullanicilarin birbirine daha az bagli oldugu aglar daha fazla modiilerdir

diyebiliriz (Newman & Girvan, 2004).
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Tablo2. Arasindalik Merkeziligi Degerleri (Betweenness Centrality)

1.Ag #EytHepBirlikteAnkaraya 2.Ag #BirlikOlFenerbahce
1000 1500
800 g 1000
>
o (]
c 600 S
3 g 500
g 400 =
(7'
200 0
Betweenness Centrality
0 e
Betweenness Centrality

Arasindalik merkeziligi 6lciilerine baktigimizda iki diiglim arasindaki en kisa mesafe
2.agda daha ytiiksek iken, tiim diiglimler arasindan iki diiglim arasinda ki ortalama mesafe 2.
Agda daha diisiiktiir. 2.agda kullanicilar arasinda ki komsuluk baglar1 daha iyidir. Bu 6l¢iim
degeri sifira yaklastikca komsuluk baglari artar.

Tablo 3. Yakinlik Merkeziligi Degerleri (Closeness Centrality)

1_AF #EytHepBirlikte Ankaraya 2.A8 FBirlikOlFenerbahce
1200 1500
1000
Z s00 g 1000
= s
§ &00 E-
500
£ 400 <
200 o -
o o Closeness Centrality
Closeness Centrality
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Yakinlik o6l¢iistinii bir diiglimiin diger tiim diigiimlere ortalama mesafesi olarak
tammlanustik. Tki agda ki ortalama 6l¢iim degerlerine baktigimizda 1.agda ortalama deger
(0,028) daha diistik olup 1.agda ki bir kullanict 2.agda ki bir kullanictya gore daha hizli bir
sekilde diger kullanicilara ulasabilmektedir. EYT’lilerin sosyal medyada bu kadar etkin

olmalarinin sebebi de zaten bu olsa gerek.

i
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Tablo 4. Oz vektor Merkeziligi Degerleri (Eigenvector Centrality)

1.Ag #EytHepBirlikte Ankaraya

2.Ag #BirlikOlFenerbahge

> 1000
c

()

=]

o

o 0

(T8

Eigenvector Centrality

Minimum Eigenvector Centrality 0,000

Maximum Eigenvector Centrality = 0,015
Average Eigenvector Centrality 0,001
Median Eigenvector Centrality 0,000

2000

] L

c

()

>

g 0

(1Y

Eigenvector Centrality

Minimum Eigenvector Centrality 0,000
Maximum Eigenvector Centrality 0,030
Average Eigenvector Centrality 0,001
Median Eigenvector Centrality 0,000

Ozvektdr merkeziligi ait ortalama 6lgiim degerine baktigimizda ise degerler birbirine

esit. Her iki agda da diigiimlerin birbirine ortalama ayni derece ile baglaniyor. Her iki agda da

diigtimler arasindaki baglar giiclii.

Yukarida Merkezilik 6l¢iim sonuglarina iligkin degerlendirmeleri yaptik. 2 agimizda da

derece dagilimina baktigimiz kuvvet yasasi gegerli gibi. Az sayida kullanicinin etkinligi

aglarimizda mevcut.

TabloS5. Kiimelenme Katsayis1 (Clustering Coefficient)

1.Ag #EytHepBirlikteAnkaraya

2.Ag #BirlikOlFenerbahce

1500

1000

Frequency

500

Clustering Coefficient

1500

1000

500

Frequency

Clustering Coefficient

Minimum Clustering Coefficient 0,000

Maximum Clustering Coefficient 1,000
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Minimum Clustering Coefficient 0,000 Average Clustering Coefficient 0,009
Maximum Clustering Coefficient 0500 median Clustering Coefficient 0,000
Average Clustering Coefficient 0,010
Median Clustering Coefficient 0,000

Ortalama kiimelenme katsayisina baktigimizda ise degerler birbirine yakin kiimelenme
katsayisi sifirdan uzaklastikca kullanicilarin birbirini daha fazla tanidig1 yorumlanabilir. Bu

katsaytya gore 1.ag azda olsa 2.aga gore birbirini daha fazla tanimaktadir.
Sonuc¢

Bilgi ¢ok hizli ve kontrolsiiz bir sekilde yayilabiliyor. Sosyal medya, sosyal aktorleri ve bu
aktorlerden olusan topluluklart 6nemli hale getirdi. Bizimde amacimiz sosyal medya da
topluluklar araciligiyla gergeklestirilen bilgi akisini kiimelenmis ag grafikleri ile géstermek ve
ve sosyal medyada ki etkin gruplarin olusturdugu trend topicleri ag grafikleri ve dlgiimleri ile
aglar1 karsilagtirmak ve dogru bir sekilde yorumlayabilmekti. Bunun i¢in aglarin

gorsellestirilmesi ve dl¢limleri konusunda Nodex! programi kullanildi.

Iki agda farkli konulardan olusan hashtaglerden olussa da aglarin dlgiim degerlerine
baktigimizda birbirine yakin degerler elde edildi. Trend topic olmalari bu aglarin benzer
sonuglar gosterecegi diisliniilse de aglar1 birbirinden ayiran farkli dinamikler oldugunu tespit
edildi. 2.agda ki grup sayis1 1.aga gore daha fazla olsa da (1.ag 72, 2.ag 742) kiimelenme
katsayilar1 birbirine ¢ok yakin degerler (1.ag, 0,010, 2.ag 0,009) elde edilmistir. 1.agda ki
emeklilikte ki yasa takilanlar, 1.agda ki Fenerbahgelilere gore daha yeni grup olsalar da
aralarindaki siki etkilesim nedeniyle birbirlerini daha fazla tanimaktadirlar. Modularite
degerlerine gore ise 2.agda kiimelenmenin (0,56), 1.aga gore daha kaliteli ve belirgin oldugunu
bize gosterdi. 1.agin yogunlugu 2.aga gore 4 kat daha fazladir (0,0024-0,006). 1 agda baglar
daha sik1 ve bilgi akig1 2.aga gore 4 kat daha hizlidir.

Sosyal medyada Fenerbahgeliler EYT grubuna gore ¢ok daha eski sosyal topluluk
olmasina ragmen yapilan ol¢lim sonucunda EYT’lilere iliskin agda ki bilgi akisinin
hizi(yogunluk), modularite gibi degerlerin daha yiiksek oldugu, kiimelenme katsayisi,
merkezilesme ve cap gibi degerlerinde birbirine ¢ok yakin degerlere sahip oldugu tespit

edilmistir.
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Sosyal medya yadsinamaz bir gercek haline geldi. Bu analiz sosyal medya araciligi ile
tanitim yapan kuruluglarin dogru stratejiler gelistirmesi i¢in kullanish oldugu gibi, Sosyal
medyada ki bagarilarin1 da bu sayede degerlendirmeye alabilirler. Twitter iizerinden yapilan bu
calisma Nodexl programi sayesinde Facebook, Instagram, Youtube vb. sosyal medya

kanallarindaki aglar i¢inde uygulanabilir ve analiz edilebilir.
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Analysis of Earthquake Awareness in Education By Data Mining

Omer KIVRAK, Filiz ERSOZ

Department of Industrial Engineering, Karabiik University, TURKEY

Abstract: Turkey and the world a lot of earthquakes that have occurred and will continue to
come. Due to the earthquake, many people have caused their lives and damage to their shelters.
Starting from a young age earthquake in Turkey to create awareness in every age group,
observed and loss of life and property damage in the earthquake is one of the lowest levels to
minimize the road. Therefore, it is very important to be able to use techniques and systems that
can analyze a large number of data sets. The process of converting these raw data into
information or meaning can be done by data mining. The aim of this study is to investigate the
effects of the education given to the secondary and high school students on the students and the
earthquake awareness. The research sample consisted of 14 middle school and 11 high school
students, who were randomly selected in Karabiik and districts. The questionnaire developed
by the researcher was used as the data collection tool. In the scope of the research, 1165 students
were given questionnaires before and after 80 minutes of training. In this study, the seismic
awareness of the students' education on the students before and after the training was

investigated by clustering analysis.
Keywords: Earthquake, Earthquake Awareness, Data mining, Clustering analysis.
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Tersanelerde Yalin 6 Sigma ve Uygulanabilirligi

Emre GUVEN, Ufuk CEBECI

Department of Industrial Engineering, Istanbul Technical University, TURKEY

Abstract: Teknoloji kavraminin insanoglunun hayatina girmesiyle teknolojinin kullanim
alanlar1 giin gegtikce artmistir. Gelisen teknik beceriler ile liretimin odagi degismistir. Zamanla
dretimin verimliligi tartisilmaya baslamistir. Bu tartigmalar sonucunda endiistriyel hayata
kalite, optimizasyon, verim gibi yeni kavramlar girmistir. Uretim siirecleri iizerine yapilan
arastirmalarda daha kisa siirede, daha az maliyetli ve daha kaliteli iiretim i¢in yeni fikirler ortaya
¢ikmustir. Tkinci Diinya Savasi’nin her alanda oldugu gibi {iretim yéntemleri iizerinde de etkisi
olmustur. Artan teknoloji arayislar1 yeni {retim ve kalite anlayislarina olan ihtiyact
dogurmustur. Bu ¢alismada yalin {iretim ve alt1 sigma kavramlari incelenmis, yontemler
gosterilmis ve secilen bir tersanede uygulamasi yapilmistir. Yalin tiretim felsefesi, iiretim siireci
boyunca olusan artik ve katma degersiz durumlar1 elimine etme iizerine oturtulmustur. Alti
sigma metodoloji ise liretim ¢iktisindaki hatalarin azaltilmasini ve iiretimin standartlastirarak
hizlanmasin1 hedeflemektedir. Yapilan uygulama sonucunda teorik olarak siireclerdeki
kayiplarin biiyiik oranda azaldigir ve firmanin iyilestirme ¢alismalar1 dogrultusunda kazang

saglayacagi goriilmiistiir.
Keywords: Tersane, Gemi Inga, Uretim, Yalin, 6 Sigma, Kalite
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Smart and Green Supply Chain Applications in Enterprises

Deniz MERDIN, Filiz ERSOZ

Department of Industrial Engineering, Karabiik University, TURKEY

Abstract: Increasing the flexibility and effecient of enterprises from procurement to sales
provides a great competitive advantage for meeting consumer demands. Providing competitive
advantage is possible through the effective implementation of innovative technologies of fourth
industrial revolution in the all stages of supply chain process. In this context, the technologies
related to industry 4.0 were mentioned in the study and the differences between the traditional
supply chain and the digital supply chain were determined. In addition, the industry 4.0
applications in the digital and green supply chain are mentioned and the steps that must be

followed in the process of transition to the digital supply chain are indicated.

Keywords: Industry 4.0, [oT, Dgital Supply Chain, Green Supply
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Bitcoin Price Prediction by Using Artificial Neural Networks and Time Series

Derya SAG, Ufuk CEBECI
Department of Industrial Engineering, Istanbul Technical University, TURKEY

Abstract: Bitcoin is the most popular cryptocurrency in the market. Satoshi Nakamoto has
created the Bitcoin in 2009. Bitcoin movements are a widely discussed topic nowadays. On the
other hand, Today machine learning is effectively deployed in an extensive variety of fields
from natural language processing to image processing, from medical applications to activity
recognition. In this research, we collected and used data about the market value of Bitcoin.
Also, Bitcoin is briefly described in this study. Artificial neural networks and time series
techniques used to estimate the market value of Bitcoin. Finally, The paper concludes with
critical considerations of recent developments and some recommendations for future

researches.

Keywords: Machine Learning, Big Data, Data Mining, Bitcoin

Introduction

There are a lot of coin in the cryptocurrency in the market. Bitcoin is still the leader of market.
The first transaction actualize between Satoshi Nakamoto and Hal Finney 1n 2009. In this
research, Bitcoin price forecasting was made by using multilayer perceptron and time series.

Sean McNally; Jason Roche ; Simon Caton (2018) are published an article about the prediction

of Bitcoin with using RNN and LSTM. The LSTM algorithm achieves the highest classification
accuracy [1]. Isaac Madan, Shaurya Saluja, Aojia Zhao (2015) are published an article at
Stanford University. Their data set consists of over 25 features relating to the Bitcoin price and
payment network over the course of five years, recorded daily. Using this information they were
able to predict the sign of the daily price change with an accuracy of 98.7% [2]. Alex Greaves,
Benjamin Au (2015) are published an article that performed to analyze the network’s influence
on overall Bitcoin price. In this paper, They investigated the predictive power of blockchain

network-based features on the future price of Bitcoin. they obtained up-down Bitcoin price
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movement classification accuracy of roughly 55% [3]. Huisu Jang ; Jaewook Lee (2017) are

published an article that An Empirical Study on Modeling and Prediction of Bitcoin Prices With
Bayesian Neural Networks Based on Blockchain Information. They measured the effect of

BNNs by analyzing the time series of Bitcoin process [4].

Ifigeneia Georgoula(2015) is published an article that title is Using Time-Series and

Sentiment Analysis to Detect the Determinants of Bitcoin Prices [5].
Blockchain

Blockchain is a distributed data logging system that provides encrypted transaction tracking. It
is not a database because saved data cannot be changed or deleted again. Blockchain allows us
to keep records that cannot be changed and manipulated. And what makes this technology so

great is that it doesn't need a central authority.
We can summarize this process in 3 main steps.
1. Creation of Transaction

2. Confirmation of Transaction

First, check whether the Bitcoins referenced in the transaction are used before. Secondly, it is
checked whether the signature in the transaction is correct. This is found by putting the sender's
open address, transaction and signature in a function. If this signature returns to true, this
transaction is put into the approved transaction pool. The next step is to add this transaction to

the chain.
3. The addition of the block to the chain.

You can think of what we call a block as a text file. This text file contains the block number,
the proof of work (POW) number, the proof of work number of the previous block, and finally

the approved transactions.
I. Bitcoin

We can say that Bitcoin is simply a non-state currency behind it. The Bitcoin network consists
of client computers that are actually connected to this system. Every computer involved in the

network communicates with other clients that are close to it, and Peer-to-Peer starts to exchange
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data in a way that automatically starts downloading all of the operations that have been done in
the network since 2009, so they begin to synchronize with the network. The list of all
transactions made throughout history is open to everyone in a transparent manner. It is even

possible that you can see some of the web sites currently performing live.
II. Weka

In this reserach, We used to Weka for Bitcoin price prediction. WEKA is one of the packages
used in machine language which is one of the important subjects of computer science.
Developed on the JAVA language as open source at Waikato University and distributed under
GPL license. The name comes from here and consists of the initials of the words Waikato
Environment for Knowledge Analysis. We downloaded the deep learning and time series

packages for Bitcoin price prediction.
Multilayer Perceptron

There are tree layer.

Input Layer Hidden Layer Output Layer
N
Input 1 :/ AN
—_—

/_K‘\\ Output

Fig 1. Multilayer Perceptron Graph.

221



.r_‘-;_ ¥ i:?.

1
i H
\@; ; Ist International Data Science & Engineering Symposium

lD S ES I19 May 02-03, 2019

KARAZUK

UNIVERSITESI

Long Short Term Memory (LSTM)

III. Loss Functions

T

1 i
Mean squared error MSE = = Z el
t=1
1 i
Root mean squared error RMSE = , | — e’
b=
1 L
Mean absolute error MAE = Z leg|
"=
100 ¥ Te
Mean absolute percentage error MAPE = o Z i
T Ui

Fig 2. Types of Lost Functions.

Activation Functions

The purpose of activation function is to introduce non- linearity into the network. Non-linearity

allow us to approximate arbitrarily complex functions.

The sigmoid (logistic) function is a very common choice for feed-forward NNs that need
to output only positive values. Although its widespread use, the hyperbolic tangent or ReLU

function are generally more convenient. The values of the function are limited to 0 to 1.

One of the most important activation functions is the hyperbolic tangent function. The
values of the function are limited to -1 to 1. Its shape is similar to the sigmoid function. There
are some advantages over sigmoid function. These include derivatives used in the training of

the NN.

Because of the fact that ReLU is a linear, non-saturating function, It has some
advantages over other activations functions. On the contrary of the sigmoid or hyperbolic

tangent activation functions, ReLU does not saturate to -1, 0 or 1.
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Sigmoid Function Hyperbolic Tangent Rectified Linear Unit (ReLU)
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' ' 2 ' _ 1, z>0
9' ()= g(2)(1-g(2) 9'(2)=1-9(2) 9(2) =10 otherwise

Fig 3. Sigmoid, Hyperbolic Tangent, ReLLU and their derivative graphics.

Other Parameters

Stochastic Gradient Descent: Because of the fact that BGD is a slow algorithm, we prefer to
use stochastic gradient descent for faster calculation. Because of the fact that GD method only
taking a single step for one pass over the training set, it could be a very costly method for a
large data set. SGD never converges as BGD does, it is moving around to some close area global

minimum.[31]

aJ(¢;x“);y”))
0@

¢$ =¢ -1 (1)

Learning Rate: Small learning rate converges slowly and gets stuck in false local minima.
Large learning rates can converge more quickly but large learning rates overshoot, become
unstable and diverge. This can cause J to increase, rather than decrease monotonically. Instead
of large or small learning, we can use adaptive learning rates. The optimal solution for the
learning speed is to initially keep the learning rate high and then gradually decrease. When the
learning speed is too small at the beginning, it can be attached to the local optimum value,
causing the global optimum value not to be reached at all. The learning rate value is generally

used as the default value of 0.01, which is reduced to 0.001 after a certain epoch.

Momentum: Momentum is a method that aid to accelerate SGD in the relevant direction and

decreased oscillations as can be seen in the figure shown below.
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Fig 4. SGD without momentum SGD with momentum.

Ve=yv,,+ uV ,J(9) (2)
Y

parameter get value between from 0 to 1. It generally get 0.9 and it calculates how much of

the previous gradients being into the calculation.

Adam: Adaptive Moment Estimation is another approach that calculates adaptive learning rates

for every parameters.

Application Results

Table 1. Parameters and Their Values For Application.

Parameters Value
Batch-size 64

Learning rate 0.001
Momentum 0.9
Number of epoch 100

Optimization algorithm Stochastic Gradient Descent
Weight initialization method XAIVER
Updater for SGD Adam
Initial weight distribution Normal distribution

Multi-layer perceptron algorithm prediction are listed in the table for 2 weeks.
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Table 2. Prediction And Actual Value Of Bitcoin Price For 2 Weeks.

Prediction of Actual Bitcoin
Date Bitcoin Value Value
04-03-2018 11360.3894 11.512,60
05-03-2018 11196.8307 11.704,10
06-03-2018 10995.2038 11.500,10
07-03-2018 10794.2281 10.929,50
08-03-2018 10754.9553 10.147,40
09-03-2018 10717.0087 9.466,35
10-03-2018 10544.1645 9.531,32
11-03-2018 10458.7118 9.711,89
12-03-2018 10210.3776 9.937,50
13-03-2018 10074.329 9.470,38
14-03-2018 9914.8471 9.355,85
15-03-2018 9911.4377 8.428,35
16-03-2018 9976.0603 8.585,15
17-03-2018 9862.0574 8.346,53

Future forecast for: Close
20,000

15.000
10.000

5.000

Jul2013  Jan2014  Jul2014  Jan-2015  Jul2015  Jan2016  Jul2016  Jan-2017  Jul2017  Jan-2018

# Close # Close-predicted

Fig 5. Closing Price of Bitcoin Graph.
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Conclusion

In this research, we used 1772 daily closing price of Bitcoin between from 27/04/2013 to
03/03/2018. According to results, Multilayer perceptron has better results than the others.
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Analysis of Presence of Bank Branches According to Settlement in

Turkey with Data Mining

Stileyman DUNDAR, Seliha Secil BAYRAM
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Abstract: Banks are one of the most important actors of the financial system. Banks can
perform their services through alternative distribution channels such as branches, ATMs,
internet banking and telephone banking. Banks, which are affected by economic developments
and who are both financial market actors and profit-making enterprises and employing
employment, provide the most efficient services through their branches. The choice of the
banks' location is very important in terms of bank success. One of the factors affecting the
choice of establishment location of banks is the population of the place. The closest selection
criteria are the GDP per capita in the region and the activities of competing banks. It is important
to choose the place of operation of the banks as well as the widespread branch network in which
the customers will work. In the competitive environment, especially corporate customers work
with more than one bank. It is important that the banks where they work for the enterprises that
have active or widespread networks in the field have branches together in the same settlement.
The aim of this study is; a total of 960 settlements with Turkey's 81 provinces, the districts and
towns, bank examination for the presence of the branches of activity and which banks that
operate together on the same settlement "data mining" One of the suitable ones association rules
"Apriori Algorithm" and is to be determined. For this purpose, the "The Banks Association of
Turkey" in the number of audits and the existence of settlements in which they operate
according to their location by the banks operating in Turkey "IBM SPSS Modeler" has been
analyzed with the program. According to the results obtained, the banks operating together in

the same settlement area may determine the bank preferences of the financial managers.

Keywords: Bank Branches, Data Mining, Association Rules, Apriori Algorithm.
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Artificial Bee Colony Algorithm for Container Loading Problem
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'Department of Industrial Engineering, Karabiik University,
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Abstract: A container is the one of the main components of transportation systems. Allocating
items into limited spaces, is a kind of combinatorial optimization problem and container loading
problems is a branch of knapsack problems, in which a set of items are loaded into capacitated
domains. Heuristic approaches are mostly applied to solve knapsack problems due to the
problem complexity. Artificial Bee Colony Algorithm and Genetic Algorithm are successful
for solving object placement issues. The first one can obtain sufficient results as well as the
second one. In this study, the performance of Artificial Bee Colony Algorithm, which is applied
on CLP rarely, is compared with Genetic Algorithm, which is applied on CLP widely, to see
the capability of proposed ABC algorithm for further studies.

Keywords: Artificial Bee Colony Algorithm, Genetic Algorithm, Container Loading Problem.
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Image Size Scaling and Feature Transformation Function Application for Image

Processing in Machine Learning
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Abstract: With the increase in computational power and big data, studies on artificial
intelligence are increasing day by day. Especially deep learning applications are seen in almost
all areas of our lives. The most successful results of deep learning architectures are in image
processing. Different architectural approaches are tried to make image processing fast. Due to
the fact that video images consist of large capacity data, it is very important to achieve high
performance in these video images. In this study, size reduction function has been proposed
that can reduce the size of the high-quality and large-capacity file data and produce results with
a high accuracy rate. The results of the proposed method were compared in terms of
performance and speed with different architectures in image processing using CNN
(Convolutional Neural Network) algorithm. In addition, an application that uses the
recommended size reduction function has also been developed using the Python programming

language.
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Determination of Weights With Fuzzy AHP in the Job Evaluation Process

Ataberk OLCAY'!, Muharrem DUGENCI', Miimtaz IPEK?

'Department of Industrial Engineering, Karabiik University
’Department of Industrial Engineering, Sakarya University, TURKEY

Abstract: Job evaluation; In order to create input for performance evaluation and wage
management in businesses, the skills of job, responsibility, job conditions etc. and formally and
systematically. Business valuation deals with the importance of the work and the added value
it provides to the business rather than the employee. This study was carried out in the iron and
steel industry. Firstly, two-way comparison matrices were formed by Analytical Hierarchy
Process which is one of the Multi Criteria Decision Making (MCDM) methods for the main
factors and sub-criteria to be used when conducting business evaluation. Then, the paired
comparison matrices formed by Fuzzy Analytic Hierarchy Process were reconstructed with
triangular fuzzy numbers and the weights of main factors and sub-criteria were calculated by

Chang Ground Analysis method.

Keywords: Job Evaluation, Multi Criteria Decision Making, Analytical Hierarchy Process,

Fuzzy
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Cost Estimation in the Iron and Steel Industry
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Abstract: Sacrifice stands for the production of goods and function, constitutes the costs of
enterprises. Cost is also defined as the provision of consumed goods and functions by a
production enterprise. Accuracy of enterprise activity analysis is very important in order to
make appropriate decisions in enterprises. The consistency of the results ensures correct
decision-making; provides right marketing and competitive advantage. Various elements are
effective in the process of product costing. The items on the basis of product are examined one
by one and the analysis is carried out to obtain the unit costs that reflect the reality. The aim of
this study is to investigate the factors affecting the costs and to estimate the cost in the integrated
system, with data mining classifying models in the process of billet production, in an A
enterprise for the Iron and Steel sector. It is targeted to compare obtained estimation results

with the costs presented inside the enterprise.
Keywords: Cost Estimate, Prediction Methods, Artificial Neural Networks
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Determination of Socio-Economic Factors Affecting Forest Fires

(A Case Study of Forest Regional Directorate of Antalya)

Ufuk COSGUN

Forest Faculty, Forest Policy and Management Department, Karabiik University, TURKEY

Abstract: In general, it is seen that the fire data is presented as the amount of the area burned
and the number of fires in time. Flammable material loads in forests, behavior patterns and
models of flammable materials according to climatic conditions etc. works are carried out
rapidly. All these studies aim to manage the process after the fire. There is a need to work on
measures to be taken in order to prevent the occurrence of fire. For this purpose; socio-
economic factors that cause fires should be determined in regions where forest fire is common.
The elimination of these factors will minimize the occurrence of forest fires. In Turkey;
considering that 89% of the forest fires are caused by human beings, the importance of socio-
economic studies in these regions is increasing. In the studies to determine the socio-economic
factors that cause forest fires; In some period, some studies such as multiple regression,
correlation, factor analysis etc. were conducted among some socio-economic data determined
according to the conditions of the region and / or fire numbers in the given period. In all these
studies a time section / part was taken into consideration. Materials and Methods; First time in
Turkey with this work; the relationship between the number of forest areas and forest fire
counts and the socio-economic variables determined by considering a certain period of time
was analyzed together with time and space. In the forest fires in the years 1980-1990-2000 in
Antalya Forest Regional Directorate for twelve governmental forest enterprises, the
relationship between the number of forest areas and fire numbers and 25 socio-economic
variables were determined. These data were analyzed by panel data analysis or Time Series

Cross Section Regression (TSCSREGQG) analysis method.

Variables with no effect in analysis and at the same time the variables / criteria that were
derived from each other were taken into consideration and these criteria were eliminated by

multiple linkage analysis (multiple linear analysis, multiple collinearity analysis) and reduced
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to 12 variables. Analysis of burned forest areas and selected socio-economic variables; It was

tested by Fuller and Battese Methods in the scope of TSCSREG Analysis.

Conclusion: In the analysis of the amount of burned forest areas and selected socio-economic
variables; A strong relationship between forest fires and selected socio-economic variables
shows that the value of R2 is 90.18%. The value of R2 is 70.19%. It shows that there is a

relationship between the numbers of fires and the socio-economic variables selected.

Keywords- Forest Fires, Panel Data Analysis, Socio-Economic Factors, Multiple Collinearity

Analysis
Introduction

Turkey’s forests are administered by the Ministry of Agriculture and Forestry. The General
Directorate of Forestry is the largest unit, with a remit to protect, develop and manage the forest
areas with 21.3 million hectares area of Turkey. This unit works with regional organizations
via 27 “Regional Directorates of Forest” at the national level. During the period 1937-2010,

86.769 forest fires were recorded in Turkey, destroying an area of 1.617.701 hectares.

The forests of Turkey constitute a part of the Mediterranean Forests, and Turkey’s forest
belt in the Aegean and Mediterranean Regions shows many ecological similarities with
Mediterranean forests [1]. On the other hand, Turkey’s geographical location and physical
structure shows some differences from the other Mediterranean basin countries. It constitutes
a bridge between Europe and Asia and due to the geological structure, many different
ecosystems appear, resulting in high biological richness with more than ten thousand plant taxa
[2]. Not only ecologic, biologic, geologic and physical differences but also socio-economic
conditions in Turkey affecting the forestry studies have also differences from the European

countries

Similarly, with the countries with Mediterranean type ecosystems [3], at the southern and
western parts of Turkey covered by Mediterranean type ecosystems, fire is the one of the most
important issues of forest management [4]. As a result of this importance, big amount of the

budget dedicated to the forestry studies are reserved to the studies on forest fires [5].
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In the context of that, an effective fire management is required and for this it is needed to
know the components of fire in detail like climate, socio-economic conditions, vegetation etc.
As the studies on fire in Turkey is observed, it is seen that they were mostly based on fire
statistics [6] [7], [8], [9], [10]; [11], [12], [13], [14], [15], fire behavior, vegetation dynamics
[16], [1], [17], [18], [19], [20], [21]. On the other hand, the studies on socio-economic
conditions, which is strictly connected with forest fires especially with fire occurrence, are very
few [22]; [23]. A study on the regional status of fires in the region of the Eastern Black Sea
region in the field of Bilgili [14].

Nevertheless, the assessment of the situation in the world and Turkey is seen that some of
the fire detection data out of the area and number of fires burning [15]. In the case of Antalya
Regional Directorate of Forestry, it is seen that the distribution of forest fires by years and

seasons is examined [24].

Knowledge on socio-economic factors are especially important for fire prevention studies.
Especially, the fact that 89% of forest fires in Turkey are human induced like negligence,
realized intentionally, carelessly, accidentally, indicates the importance of socio-economic

conditions [25].

In this context, it was aimed to define the effects of socio-economic factors on forest fires
in this work. For this goal the Antalya province was chosen as the study area. Antalya province
takes the first place in terms of the coverage of burnt area with the annual coverage of 2633 ha
between the periods of 2000-2009. Additionally, the biggest forest fire with the coverage of
about 15000 ha in the history of Republic of Turkey occurred in Antalya, Serik and Tasagil

forest enterprises in 2008.

The literature review was mainly focused on gaining the knowledge from the countries that
confront the same problem and these are the other southern European countries such as Spain

Greece and Italy.

Forest fires in the Mediterranean Europe are mostly related to human activities. More than
90% of fires are originated from either deliberate or involuntary causes. Socio-economic
changes occurring in Europe in the last decades (e.g., abandonment of agricultural lands,

depopulation of rural areas, changes in agriculture and forestry policies, etc.) have driven
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landscape transformations affecting fire risk levels through processes like e.g., increase of
unmanaged lands, dead and live biomass accumulation, new uses of the forest and natural lands.
In this work we analyzed and attempted modelling the influence of socio-economic factors and

their change overtime on forest fire occurrence in the Mediterranean Europe (EU-Med) [26].

Despite Mediterranean countries being strongly sensitive to fire risk, few researches have
focused on long-term fire risk trends, especially related to socioeconomic development. The
present study offers an integrated time-series analysis along a long temporal series (1961-2017)

exploring forest fires in Italy and the relative socioeconomic and demographic Dynamics.

The results of the related study in Italy are as follows “Number of fire events, total burnt
area and average fire size were studied between 1961 and 2017 in Italy with the aim to identify
homogeneous time periods with similar wildfire frequency and severity and correlate them with
the background socioeconomic context. Fire attributes had a diverging behavior over time: the
number of fires was the highest in the 1970s and the early 1980s; total burnt area was relatively
more constant over time with a peak in the 1980s; and, finally, average fire size decreased quite
homogeneously from the peak observed in the 1960s and early 1970s. The number of fires and
average fire size were significantly influenced by the value of the same variable one year
before. Investigating long-term historical outlines of forest fires, a mixed approach based on
time-series statistical analysis, multivariate techniques and regressive models intended to
define changes in fire regimes and socioeconomic development. In fact, the comparative
valuation of the socioeconomic aspects and wildfire trends can reveal a key step to recognizing
mitigation and preventive possibilities. Through a multivariate analysis, a substantial
difference in the socioeconomic profile can emerge by decade, evidencing a (more or less)

rapid socioeconomic development in relation to the evolution of forest fires in Italy [27].

The results of the study in Spain are as follows “The majority of wildfires (95%) in Spain
are caused by human activities. However, much wildfire research has focused on the biological
and physical aspects of wildfire, with comparatively less attention given to the importance of
socio-economic factors. With recent changes in human activity and settlement patterns in many
parts of Spain, potentially contributing to the increases in wildfire occurrence recently
observed, the need to consider human activity in models of wildfire risk for this region are

apparent. A method from Bayesian statistics used; the weights of evidence (WofE) model, to
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examine the causal factors of wildfires in the south west of the Madrid region for two
differently defined wildfire seasons. The results show that spatial patterns of wildfire ignition
are strongly associated with human access to the natural landscape, with proximity to urban

areas and roads found to be the most important causal factors [28].

The results of the collaboration of the Spanish and Italian researchers are as follows; “Three
6-year time periods were considered (1988-1993, 1998-2003, 2004-2009). Fire data was
extracted from the European Fire database of the European Forest Fire Information System
(EFFIS). The analysis was performed in the most fire-affected area of Europe, the European
Mediterranean region covered by Portugal, Spain, France, Italy and Greece. Fire data were
analyzed according to their main fire cause (accident-negligence and deliberate). Both, fires
and socio-economic variables, which represent anthropogenic factors related to fire activity,
were mapped on a 10 km x10 km grid. Models of forest fire density were derived separately for
each period and per cause category using ordinal regression statistical methods. The best
predictors by period and fire cause category were assessed and differences between time periods
analyzed. The result show that the variable wildland-urban interface (WUI) is related to higher
ratings of fire density. This result was consistent for all periods and for the two type of fire
cause analyzed. The overall fit of the models was 40- 50%.for accident-negligence and 50%
deliberated caused fires. Despite the relatively homogeneous socioeconomic characteristics of
the Mediterranean Europe, differences are found at regional level and by fire cause category”

[26].

Again, a recent research on the forest fires events in Spain is as follows. During the period
1999-2008 an annual average of close to 8,600 forest fires burned about 40,000 ha in Galicia.
Most fires are human caused (99%), approximately 82% are set intentionally and 5% are either
ignited accidentally or through negligence ([29]. However only a limited number of researches
has specifically evaluated how the human presence in this territory increase the risk of fire
ignition ([30]; [31]. This contrasts with the increasing literature on empirical assessments of the
influence of socioeconomic aspects on forest fire risks, using variables such as population
density, land cover changes associated with agriculture abandonment, distance to road or the

density of human settlements [32]; [33].
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The general situation in Greece about forest fire events is as follows; Especially in Greece,
where the problem of wildfires is going to be analyzed, the statistics of burnt forest area is
alarming. Throughout the period1970-1997, the average burned area had increased from 11,000
ha/year, which was before1970, to 30,000-80,000 ha/year. The figures in the last three years
increased to about 100,000-220,000 ha/year [34]. The customary land use that shaped the
Mediterranean ecosystems through the centuries had contributed to the wildfire hazard
limitation. Grazing of livestock, collection of firewood for domestic uses, resin collection from
pine forests, were traditional practices that keeping down the biomass accumulation.
Furthermore, watching over the neighbouring forests and firefighting were two actions in which
villagers were traditionally engaged. The changes in land use and demography resulted in a
significant increase in fire hazard [35]. The expansion of the cities and all kinds of productive
infrastructure over these ecosystems caused severe deforestation over the years. As it was
mentioned previously, the number and area burned per year have significantly increased in the
last decades due to rural emigration from the mountainous areas and to the change of the socio-
economics conditions [36]. Consequently, fire shave become more frequent, and more
destructive to the ecosystems than used to be in the past. It is worth to mention that in Greece
during the period from 1967-1975 there were an average number of 558 fires per year, which
has reached to 1,841 per year in the last decade. Contrary to that, recreational use of nature and
tourism, have lately brought people near countryside but with different lifestyles and support
urbanization, often increasing fire risks by negligence. These new categories of settlements,
they do not live off the land, using controlled burning to diminish the progressively
uncontrollable fuels [37]. Summer homes spread over coastlines and tourism replaces
traditional industries; political unrest during national elections, are some paradigms of these
developments. Another aspect of justifying the hypothesis that recent fire activity is not
naturally induced are the years 1981, 1985, 1988 where the total burned area reached to large
numbers (table 3). In those years the Greek general elections took place and according to [38]
periods of political unrest in Greece, mainly the periods before the elections, emphasize the rate

of fires [39].
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Material and Method

In this work, fire numbers and burnt areas of the forest enterprises of Forest Regional Directory
of Antalya between the years of 1980 and 2010, socioeconomic data of 1980’s, 1990°s and
2000’s and fire crimes data of the same periods were analyzed and the correlations between
those variables were observed. Fire numbers and burnt areas data were obtained by Forest Fire
Fighting Department of the Forest Regional Directory of Antalya [5]. Forest crime data were
captured by the forest enterprises chosen as the study areas and fighting department with forest
hazards of Forest Regional Directory of Antalya [40]. Socioeconomic data were obtained by
the Statistic Institution of Turkey [41], Agriculture Directory of Antalya City [42] and the
Agriculture Directory of the towns of Antalya. In all these works, data observation method was

used.

Forest Regional Directory of Antalya consists of thirteen (13) forest enterprises. Each of
these enterprises deals with the forestry affairs of the towns of Antalya. But, only in one town,
Manavgat town, two forest enterprises known as Manavgat and Tasagil forest enterprises
appears. The second enterprise in Manavgat town was found in 2000. Due to that,
socioeconomic data was only obtained for the town, but forestry related data like forest crimes,

fire numbers and burnt areas were obtained for two forest enterprises.

The correlation of fire data (fire numbers and burnt area) with socioeconomic data and fire
crime data were carried out by using Panel Data Analysis (TSCSREG- time series cross section

regression-TSCSREG) [43], [44].

However, in the previous studies in Turkey carried out by using multi regression,
correlation and factor analysis [22], [23]. In this analysis, in addition to the fire data, total 25
variables including 13 social, 5 economic and 7 forest crime data were used. These additional
variables were analyzed under two groups (Table 1). Some variables were eliminated by using
multiple linear regressions and multiple collinearity analysis since they don’t have any effects

and derived from each other’s (Table 2).

In this way, the socioeconomic variable effective on the burnt areas (Y1) and fire numbers
(Y2) between the years of 1980-2010 were defined. The correlation between these variables

were determined by using Pearson Correlation Analysis.
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Table 1. Dependent and Independent (Socio Economic Variables/Factors) Variables

Y1 FIRE NUMBER

Y2 BURNT AREA

F1 The Populations Working in Agriculture
F2 The Populations Working in Industry

F3 The Populations Working in Construction
F4 The Populations Working in Service

F5 Activities not adequately defined

Fé6 %Unemployment Rate

F7 Agrarian Holders Older Than 55

F8 total age dependency ratio

F9 Literate

F10 literate ratio

F11 literate

F12 illiterate ratio

F13 completing primary school

F14 completing primary school ratio

F15 completing junior high school & higher education
F16 completing junior high school & higher education ratio
F17 Population

F18 population density

F19 Illegal cutting

F20 Transport

F21 Illegal keeping

F22 Illegal consumption

F23 Illegal opening and settlement

F24 Occupation

F25 Grazing
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Table 2. Dependent and Independent (Socio Economic Variables/Factors) Variables

Y1 |FIRE NUMBER

Y2 |BURNT AREA

F1 | The Populations Working in Agriculture

F2 | The Populations Working in Industry

F3 | The Populations Working in Construction

F4 | The Populations Working in Service

F5 | %Unemployment Rate

F6 | total age dependency ratio

F7 Literate

F8 | completing primary school

F9 | Population

F10 |Illegal cutting

F11 |Illegal opening and settlement

F12 |Illegal Grazing

The TSCSREG (Time Series Cross Section Regression) procedure analyzes a class of linear
econometric models that commonly arise when time series and cross-sectional data are
combined. The TSCSREG procedure deals with panel data sets that consist of time series
observations on each of several cross-sectional units. Such models can be viewed as two-way
designs with covariates

K
vt =) Xwbetwe i=1,..,N: t=1,.,T
k=1

where N is the number of cross sections, 7 is the length of the time series for each cross
section, and K is the number of exogenous or independent variables. The performance of any
estimation procedure for the model regression parameters depends on the statistical
characteristics of the error components in the model. The TSCSREG procedure estimates the

regression parameters in the preceding model under several common error structures. The
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error structures and the corresponding methods the TSCSREG procedure uses to analyze them

are as follows:

. One and two-way fixed and random effects models. If the specification is
dependent only on the cross section to which the observation belongs, such a model is referred
to as a model with one-way effects. A specification that depends on both the cross section and

the time series to which the observation belongs is called a model with two-way effects.
. Therefore, the specifications for the one-way model are
Uit = V; + €
and the specifications for the two-way model are
Uit =V; + e + €4

where €:it is a classical error term with zero mean and a homoscedastic covariance

matrix.

. Apart from the possible one-way or two-way nature of the effect, the other
dimension of difference between the possible specifications is that of the nature of the cross-
sectional or time-series effect. The models are referred to as fixed effects models if the effects

are nonrandom and as random effects models otherwise.
. first-order autoregressive model with contemporaneous correlation
Uit = PiU;—1 T €t

. The Parks method is used to estimate this model. This model assumes a first-
order autoregressive error structure with contemporaneous correlation between cross sections.
The covariance matrix is estimated by a two-stage procedure leading to the estimation of

model regression parameters by GLS.
. Mixed variance-component moving average error process
ui= ai+ bt eir

€t = ap€t + a16¢—1 + ... + ¥m€t—m
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. The Da Silva method is used to estimate this model. The Da Silva method

estimates the regression parameters using a two-step GLS-type estimator.

The TSCSREG procedure analyzes panel data sets that consist of multiple time series
observations on each of several individuals or cross-sectional units. The input data set must
be in time series cross-sectional form. " Working with Time Series Data," for a discussion of
how time series related by a cross-sectional dimension are stored in SAS data sets. The
TSCSREG procedure requires that the time series for each cross section have the same number

of observations and cover the same time range.

Fuller method is most commonly used in analysis Usually you cannot explicitly specify all
the explanatory variables that affect the dependent variable. The omitted or unobservable
variables are summarized in the error disturbances. The TSCSREG procedure used with the
Fuller-Battese method adds the individual and time-specific random effects to the error
disturbances, and the parameters are efficiently estimated using the GLS method. The variance

components model used by the Fuller-Battese method is

K
i ZZ-\'xﬂcjk"'l'z*'e? tep 1=1..,N t=1..,T
k=1
The following statements fit this model. Since the Fuller-Battese is the default method, no

options are required.
Results and Discussion

Development of efficient forest fire policies requires an understanding of the underlying
reasons behind forest fire ignitions. Globally, there is a close relationship between forest fires
and human activities, i.e., fires understood as human events due to negligence (e.g.,agricultural
burning escapes), and deliberate actions (e.g., pyromania, revenge, land use change attempts).
Wildfire occurrence even for human-ignited fires has also been shown to be dependent on

biophysical variables [45].
Relations between burning forest areas and socio-economic factors

Analysis of selected socio-economic variables with the amount of forest areas was tested by
TSCSREG analysis and Fuller and Battese Method (Table 3, 4, 5, 6 and 7). There is a strong
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correlation between the amount of forest areas burned in forest fires and the socio-economic
variables selected and shows that the value of R2 is 90.18% (Table 4). When the relationship
between the amount of forest areas and the socio-economic factors selected; F3 (The
Populations Working in Construction), F4 (The Populations Working in Service), F5
(%Unemployment Rate), F6 (Total Age Dependency Ratio) and F9 (Population) factors appear
to be significant (Table 7).

Table 3. Dependent and Independent Variables of Model Description

Model Description
Estimation Method Fuller
Number of Cross Sections 12
Time Series Length 3

Table 4. Dependent and Independent Variables of Fit Statistics

Fit Statistics
SSE 143.905 | DFE 23
MSE 6.2568 | Root MSE 2.5014
R-Square 0.9018

Table 5. Dependent and Independent Variables of Variance Components

Variance Component Estimates

Variance Component for Cross Sections 15.4931
Variance Component for Time Series 1.10147
Variance Component for Error 5.69724
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Hausman Test for Random Effects

DF

m Value

Pr>m

12

11.66

0.4734

Table 7. Dependent and Independent Variables of Parameter Estimates

Parameter Estimates
Variable | DF | Estimate | Standard Error | t Value| Pr> [t
Intercept 1| -33.236 5.3823| -6.18| <.0001
F1 1| 0.00075 0.00043 1.74| 0.0959
F2 1| 0.00864 0.00451 1.92( 0.0680
F3 1| 0.00992 0.00273 3.64| 0.0014
F4 1| -0.0049 0.0014| -3.52| 0.0018
F5 1| 1.21868 0.3812 3.2 0.0040
D6 1| 0.4061 0.0687 5.91| <.0001
F7 1| 0.00031 0.0004 0.77 | 0.4469
F8 1| -0.0013 0.00076 | -1.68| 0.1066
F9 1| 0.00045 5.2E-05 8.75| <.0001
F10 1| 0.0229 0.0345 0.66| 0.5139
F11 1| -0.0331 0.0596| -0.56| 0.5841
F12 1| 0.00099 0.0276 0.04| 0.9716

Relations Between Socio-economic Factors and Numbers of Fire
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Analysis of socio-economic variables selected by fire numbers was tested by TSCSREG
analysis and Fuller and Battese Method (Tables 8, 9, 10, 11, and 12). There is a relationship
between the number of fires and the socio-economic variables selected and shows that the value
of R2 is 70.19% (Table 10). When the relationship between the number of fire and selected
socio-economic factors; F2 (The Populations Working in Industry), F5 (% Unemployment
Rate), F9 (Population), F10 (Illegal cutting), F12 (Illegal Grazing) factors (significant) factors
appear to be significant (Table 12).

Table 8. Dependent and Independent Variables of Model Description

Model Description
Estimation Method Fuller
Number of Cross Sections 12
Time Series Length 3

Table 9. Dependent and Independent Variables of Fit Statistics

Fit Statistics

SSE 154364.9674 DFE 23
MSE 6711.5203 Root MSE 81.9239
R-Square 0.7019

Table 10. Dependent and Independent Variables of Variance Components

Variance Component Estimates

Variance Component for Cross Sections 572.9875
Variance Component for Time Series 448.1269
Variance Component for Error 6598.732
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Table 11. Hausman Test

Hausman Test for Random Effects

DF m Value Pr>m

12 14.08 0.2955

Burning forest areas with quantities; There was a high significant correlation between “The
Populations Working in Construction”, “The Populations Working in Service”,
“%Unemployment Rate”, “Total age dependency ratio” and Population” socio-economic

factors.

There is a high significant correlation between the number of fire and “The Populations
Working in Industry”,” %Unemployment Rate”, “Population”, “Illegal cutting” and “Illegal
Grazing socio-economic factors. it is necessary to carry out similar studies and analyzes in
other areas characterized by intense forest fires in Turkey. As a result of these analyzes;

Policies should be developed for socio-economic variables of high importance.

Table 12. Dependent and Independent Variables of Parameter Estimates

Parameter Estimates

Variable | DF | Estimate | Standard Error | t Value | Pr > |[t|
Intercept | 1| 121.5446 128 0.95/0.3524
Fl1 1| -0.01312 0.0112| -1.17|0.2534
F2 1/0.262899 0.1048| 2.51|0.0196
F3 1| 0.008581 0.0617| 0.14|0.8907
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F4 1| -0.04681 0.0313| -1.49|0.1489
F5 1| -18.6333 8.7657| -2.13|0.0445
Fo6 1| -0.56673 1.7407| -0.33|0.7477
F7 1| -0.00106 0.0095| -0.11|0.9122
F8 1| -0.01003 0.0175| -0.57|0.5721
F9 1{0.002732 0.00106 2.57/0.0172
F10 1|2.102254 0.7993 2.63|0.0150
F11 1| -0.57851 1.3064| -0.44|0.6620
F12 1| -2.0978 0.7227 -2.9(0.0080
Conclusion

Rapid deterioration in nature, significant developments in climate change, increase the
importance of forest fires among Mediterranean countries. Due to the unique social and
economic structures of the countries, their evaluations about forest fires are different. When
the forest fires are examined; burning field and in the statistics made based on the number of
fires is observed that there are differences between European countries and Turkey [5]. The
causes of the forest fires in Turkey is 85-90% of human origin [23]. But; more resources and
time are devoted to work after the fire. Since 85-90% of the forest fires are of human origin,
more precautionary measures should be taken into consideration. In respect of measures to be
taken before forest fires; especially the socio-economic factors that cause forest fires are of
great importance. It is important to develop training and awareness-raising activities for civil
society organizations, other public institutions and institutions and institutional infrastructures

in terms of sensitivity to forest fires.

Turkey is the most vulnerable region in terms of forest fires in Antalya Regional Forestry
Directorate were examined in the study. Selected socio-economic factors were evaluated

statistically by taking into consideration the time sections. In order to determine the socio-
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economic factors causing forest fires, panel data analysis was first evaluated in this study. In
terms of forest fire numbers and burning areas, two different points of view were analyzed.
Examining the relationship between burning forest areas and socio-economic factors;

e F3 (The Populations Working in Construction),

e F4 (The Populations Working in Service),

e F5 (%Unemployment Rate),

e F6 (Total Age Dependency Ratio) ve

e F9 (Population)

factors were found to be statistically significant differences between the burning forest areas.
F3, F4 and F5 factors are completely related to employment. Again, F9 factor is a factor related
to the population in rural areas. Factors such as the increase in the population and the decrease
of employment are the leading factors leading to the emergence of economic problems.
Employment will increase if employment decreases, the unemployment rate (F5)is
significantly as a factor. Decreasing the share of the population in the employment in the region
will lead to different ways of benefiting from other fields. As a result of increasing burning
forest areas; a new additional employment area for the removal of damaged forest products in
these areas. Therefore, a statistical relationship between these factors and burning forest areas

is quite consistent.
Examining the relationship between the numbers of fire and socio-economic factors

e F2 (The Populations Working in Industry),

F5 (% Unemployment Rate),

F9 (Population),

F10 (Illegal cutting),

F12 (Illegal Grazing)
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There was a statistically significant difference between these factors and fire numbers.
Among the socio-economic factors, F2, F5 and F9 factors (which are related to employment
and population) have been statistically significant factor on fire numbers. Another group of
factors is the illegal utilization of forests (illegal grazing and illegal cutting).98% of forest area
in Turkey is a State Forest. Therefore, there are serious legal regulations against illegal
exploitation from forests. Unlawful beneficiaries from forest areas can develop negative
behaviors towards forest areas in response to criminal practices, such as deliberately burning
forests. In the forestry work, those who are employed are unemployed or the burning of forests
as a result of the punishment of illegal beneficiaries is the realities encountered for the socio-
economic conditions of our country. There are two factors that are found as burning forest areas
and fire numbers, which are common and have statistically significant differences on both
variables. These; F5 (% Unemployment Rate) and F9 (Population). Population growth and
unemployment should be seen as the main factors. As a result of the analysis; The socio-
economic factors that occur in two main groups, especially in terms of fire numbers, are the

factors that should be examined in more detail on the basis of forest villages in the region.
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Group Acceptance Sampling Plans Based on Time Truncated Life Tests For Compound

Weibull-Exponential Distribution
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Abstract: Acceptance sampling plans are a decision-making process on the basis of a randomly
selected sampling from a party, where it is not possible to completely scan the products for
reasons such as time and cost being limited or the formation of damaged products during the
inspection. For some products, the life span (time from beginning to failure) may be an
important quality characteristic. In this case, the quality control adequacy of the products can
be checked with an acceptance sampling plan based on the truncated life test with a censored
scheme for the lifetime of the products. Acceptance sampling plans based on life test of product
life in industry are called reliability plans. In this study, group acceptance sampling plans based
on life tests were studied under the type-I censored scheme for the compound Weibull-
Exponential distribution. Optimum sample size, optimum number of groups and acceptance

number were obtained.

Keywords: Acceptance Sampling Plan, Truncated Survival Test, Producer Risk, Consumer

Risk, Compound Weibull Exponential Distribution
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Stochastic Approach to a Buffer Stock Problem
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Abstract: In this study, a buffer stock between two machines which are working at the same
speed, is considered. It is assumed that the stock level between two machines alters in the
interval 0, 2a . In the case that only the first machine is broken, the stock level can decrease
to zero if repairing time of the first machine is extended. This causes the second machine is
required to be halted. After fixing the first machine, the system begins to work again. If the
second machine is broken and the first machine is working, then the process proceeds until the
stock level reaches the maximum level 2a and then the first machine will be halt compulsory.
In order to re-work the system, the repairing of the second machine must be completed. Under
these assumptions, the buffer stock level will be stochastically fluctuated in the interval 0, 2a
. Thus, the buffer stock between two machines can be expressed by a stochastic process Y t and
it is observed that this process is a random walk with two barriers. Some problems of queuing
theory, stock control, reliability, insurance models and risk management can be expressed by
random walk and its modifications. In literature, there are several considerable studies (e.g.,
Aliyev and Khaniyev, Feller, Janseen and Leeuwarden, etc.). In this study, the stationary
characteristics of the random walk process Y t which represent the buffer stock level, are
investigated. Especially, for all moments of the ergodic distribution of the process Y t, the exact
expressions are obtained under the assumption that the random walk Y t generated by bilateral
exponential distributed summands. Moreover, the exact and approximate expressions for
variance, standard deviation, coefficient of variation, skewness and kurtosis of the process, are
obtained. It is also observed that the ergodic distribution of the standardized stochastic process

W t =Y t/a weakly converges to a triangular distribution in the interval 0, 2.

Keywords: Buffer Stock, Random Walk, Ergodic Distribution, Stationary Characteristics.
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Prediction of Air Permeability of Denim Fabrics Using Articifial Neural Networks
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Abstract: Denim is a popular fabric among all of the age groups because of its good usage
performance and ability to provide convenience in adapting to changing trends in fashion. Apart
from the fashion and general performance properties, thermo-physiological comfort properties
such as air permeability are important for denim users. Fabric comfort depends on lots of factor
such as fabric structure and the types of fibers. Air permeability is a one of the comfort
properties of fabric is affected by many parameters of the fabric. A determination of the
relationship between the fabric parameters and the air permeability is highly complex and
difficult. For this reason, Artificial Neural Network model which has effective performance in
very complex problems was used. In the present study, an artificial neural network has been
used to predict air permeability amongst different denim production parameters. Finally, by

comparison with the experimental results, the efficacy of the proposed model was verified.
Keywords: Artificial Neural Network, Denim Fabric, Optimization.
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Numerical Investigation of Cutting Forces in Turning of C23000 Brass Alloy
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Abstract: Brass alloys are characterized by excellent workability, high thermal and electric
conductivity, corrosion resistance as well as exceptional antibacterial properties and are
therefore widely used in various industries, such as electric and electronics, automotive and
sanitary industry. However, power consumption should be eliminated for cleaner production in
terms of sustainable machining. Therefore, this study aims modelling of cutting forces in hard
turning of C23000 brass based on finite element method. The cutting parameters are chosen as
cutting speed, depth of cut and feed rate with three levels. The average of 4.66% difference is
achieved between experimental and simulated feed forces while 4.39% difference for main
cutting forces. The finite element modelling of cutting forces is quite compatible with the
experimental results and it can be performed by high accuracy without excessive machining

experiments of high machinability materials.

Keywords: Brass Alloys, Finite Element Method, Main Cutting Force, Feed Force

Introduction

Brass alloys are characterized by excellent workability, high thermal and electric conductivity,
corrosion resistance as well as exceptional antibacterial properties and are therefore widely used
in various industries, such as electric and electronics, automotive and sanitary industry. To
enhance their machinability, lead is commonly added to brass alloys, leading to excellent chip
breakage, low tool wear, and high applicable cutting parameters. Main applications are in
electric and electronics, automotive, and sanitary industry. Since the amount of cutting
operations when manufacturing brass components is high, different alloying elements

enhancing the machinability are usually added to brass [1].
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The most essential element in this context is lead (Pb), improving the machinability
referring to chip breakage, tool wear, cutting forces, and applicable range of cutting parameters.
The machinability of these low-leaded brasses is significantly worse compared to leaded free-
cutting brass. Depending on their chemical composition and microstructure, different

machinability problems arise.

The cutting forces are a result of extreme conditions at the toolworkpiece interface. The
interaction can be directly related to the tool wear and in worst cases to the failure of the tool.
Consequently, the tool wear and cutting forces are related to each other. Thus, it is necessary to
carry out the optimization of cutting process to evaluate the optimal values of cutting parameters

to determine the performance and useful life of the cutting tool [2].

Surinder et al. [3] investigated the cutting forces (tangential and feed force) in turning
of unidirectional glass fiber reinforced plastics (UD-GFRP). The process parameters of cutting
tool (nose radius, rake angle, cutting speed, feed rate, depth of cut and cutting environment)
were investigated using Taguchi robust design methodology. The relative significance of
parameters was studied using ANOVA. The tangential force was found to decrease with
decrease in tool nose radius, feed rate and depth of cut and increase with the cutting speed.
Cascona et al. [4] developed mechanistic model for prediction of cutting forces in turning of
non-axis-symmetric parts. This study presents a mechanistic model for predicting the
orthogonal turning forces (in 3 directions), torque and power consumption along the machining
path of non-axis-symmetric parts. Dorlin et al. [5] studied the geometrical modeling of
toolworkpiece interaction and its effects on the cutting forces during turning. The analysis
focused on convex contact radius between the machined part and the tool. The experiments
were based on cylindrical and face turning of Ti6Al4V titanium alloy. It was observed that the
contact radius had significant effect on the cutting forces and the cutting forces increase with
the increase in the radius. Xie et al. [6] studied cutting force and cutting temperature during the
turning of titanium alloy using micro-grooved tool under dry conditions. The objective of the
study was to estimate the influence of shape and size of micro groove on the temperature and
force in dry turning. The micro-grooved tool decreases cutting temperature by 103 _C, while
as the shear angle increases with decreasing micro-groove depth. Philip et al. [7] studied the

effects of cutting speed and feed rate on tool wear, surface roughness and cutting force on
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nitrogen alloyed duplex stainless steel in a dry turning process, using Taguchi method. The
results revealed that the feed had the most significant influence on the cutting forces. The
cutting speed was found to be the most significant parameter affecting the tool wear. Shear
force, ploughing force and particle fracture force were considered by Sikder et al. [8] to estimate
the cutting force during the machining of metal matrix composites (MMCs). The chip formation
force, ploughing force and fracture force were obtained by Johnson-Cook model, slip line filed
theory and Griffith’s theory respectively. The results showed good agreement between the

predicted and experimental values of the cutting forces.

Literature researches showed that there is no study performed on finite element
modelling on power consumption for C23000 brass alloy. Therefore, in this work, FE modelling
was performed to determine the cutting forces in turning of the material based on cutting

parameters which are cutting speed, feed rate and depth of cut.
Material and Method

The aim of this study was to investigate the effects of cutting parameters on cutting forces in
turning of C23000 brass with HSS tools by using finite element method. For this purpose, the
finite element analysis which are based on experiments by Hanief et al. [2] were performed
with Third Wave Advantedge software with 2D orthogonal turning instead of 3D turning due

to low calculation time [9].
Work Piece Material

The workpiece has hardening of 120 Bhn by means of heat treatment by quenching in a vacuum
atmosphere. The Johnson—Cook model [10] widely-used material model for machining
simulations is given in Eq. 1. This material model is particularly suited to model high strain rate
deformation of metals. It is generally used in adiabatic transient dynamic analysis. The

hardening is a particular type of isotropic hardening in which the yield stress c0 is assumed as

[11]:

o® = (A + B(e")™) <1 +C log (g)) (1 - (%)m) (1)
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In equation (1), material parameters obtained from mechanical tests that are A, B, C, n
and m are yield stress below room temperature, strain hardening, strain rate constant, strain
hardening constant and thermal softening constant, respectively. The other parameters P, P,
&, Iy, T, and T are equivalent plastic strain, plastic strain rate, reference strain rate, room
temperature, melting temperature and reference temperature, respectively. Also, €, and C are
usually measured at or below the reference temperature. The Johnson-Cook parameters and
other material parameters for AISI 52100 steel was given in Table 1 and Table 2, respectively

from finite element software.

Tablo 1. Johnson—Cook parameters for the C23000 brass alloy material

A B(MPa) C n m Tr Tm g,
232 931 0.0682 0.93 0.4682 27 1083 1

Tablo 2. The other material parameters for the C23000 brass alloy material

' _ Young's Thermal Specific ~ Thermal
Density Poisson o )
. Modulus Conductivity Heat Expansion
(g/em3)  ratio
(GPa) (W/m.K) (J/kg°C)  (10-6 °C)
8.4 0.3 103 116 4717 20.5

Cutting Tool

HSS inserts have been used as cutting tools in 3D orthogonal analyses. The tool has a rake angle
(y)=-6° and clearance angle (a)= 0° with the edge radius (r) of 0.02 mm because edge radius is
used instead of tool nose radius in 2D orthogonal turning (Fig. 1). The material parameters for

HSS cutting tool was given in Table 3.

Tablo 3. The material parameters for HSS tool

_ ' Young's  Thermal Specific ~ Thermal
Density Poisson

. Modulus  Conductivit Heat Expansion
(g/cm3) ratio
(GPa) y (WmK) (J/kg°C) (10-6 °C)
7.8 0.3 207 24 420 11.9

266



.

278,
Y
o
Q@) ’ Ist International Data Science & Engineering Symposium

IDSESI-IB My 02-03, 2019

KARABUI

UNIVERSITESI

cutting direction

o |clearance
angle

\ATATATATAYS

Fig. 1 2D model of cutting tool
Finite Element Simulations

The finite element analyses of cutting forces were performed with Advantedge software
depending on finite element method. Advantedge uses an Arbitrary Lagrangian solver and it
has adaptive remeshing function to provide more accurate results although it takes more time.
The first stage of simulation is to determine the workpiece length (3 mm) and height (1 mm)
with workpiece material. The second stage is determining the tool parameters (rake angle,
clearance angle and edge radius) with tool material. The final stage is to enter required
simulation parameters such as feed rate, depth of cut, length of cut and cutting speed after

meshing parameters and coefficient of friction is adjusted.

The interface between tool and work piece was modelled with a standard Coulomb
friction which is assumed as 0.6. The meshing parameters were used as 0.1 mm and 0.02 mm
for maximum and minimum element size, respectively. After these assumptions, a verification
simulation was done with parameters used by Table 1-3. The finite element model was then
verified due to the difference between cutting forces in experiment and simulation is less than

%S5. The cutting parameters chosen for these finite element analyses were given in Table 4.

Tablo 4. Cutting Parameters

Levels 1 2 3
Feed rate 0.12

Cutting speed 840 1000 1280
Depth of cut 0.10 0.13 0.16

Coefficient of 0.5
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The workpiece was cut off 2mm in analyses of cutting forces. After the cutting process is
finished, both the chip and tool are removed, and the workpiece is allowed to thermo-

mechanically relax. The simulation model and cutting scheme were shown in Fig. 2.

Workshop View

.Ill‘ ’
| v
{
1

ﬂ 1
Simulation Model
e

Workpiece
Fog

Fig. 2 2D Simulation Model
Results And Discussion

Only 2D simulation was performed in this study instead of 3D simulation due to low calculation
of time. As shown from Fig 3-4, the influences of cutting parameters (depth of cut and cutting
speed) on cutting forces were assessed by means of the figures. In general, Fig. 3-4 display
different tendency. When both methods were compared, increase in depth of cut generally led
to decrease and then increase in feed force. This situation may be referred to increasing

ploughing effect with increasing depth of cut.

—o—V=840m/min(exp)
—0—V=840m/min(model)
V=1000ny/min(exp)
V=1000m/min(model)
—o—V=1280m/min(exp)
—o—V=1280m/min(model)

Feed Force, Ff (N)

0.1 0.12 0.14 0.16
Depth of cut, a (mm)

Fig. 3. The Variations of The Feed Force
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—o— V=840m/min(exp)
o—V=840m/min(model)
V=1000ny/min(exp)
V=1000m/min(model)
—e—V=1280m/min(exp)
—o—V=1280m/min(model)

0.1 0.12 0.14 0.16
Depth of cut, a (mm)

Fig. 4. The Variations of The Main Cutting Force

Numerical Ff values was determined as 4.66% different from that of the experimental
results. This result may arise from the data in literature of the Johnson-Cook model for
workpiece and coefficient of friction in tool-workpiece interface. It was referred in literature
[12,13] that the metallurgical structure and the chemical composition of the standard
manufactured material may be different. Mechanical and physical properties that generate
material models should be determined according to the related experimental workpiece in
cutting simulations. Figure 3 also showed that the cutting speed has great importance on feed
force. The numerical feed force decreased about 34% and 32% while depth of cut increased
from 0.1 to 0.13 mm and from 0.13 to 0.16 mm, respectively by kept feed rate and cutting speed
constant (Figure 3). Decreasing and increasing ratio of numerical feed force was about 38%
and 22% while cutting speed increased from 840 to 1000 m/min and from 1000 to 1280 m/min,
respectively at constant depth of cut and feed rate. The lowest numerical feed force was
obtained as 1.3 N by the feed rate of 0.12 mm/rev, depth of cut of 0.16 mm and cutting speed
of 840 m/min.

It was determined that both experimental and numerical Fc values show similar
tendency (seen Fig. 4) with a percentage of 4.39% difference. The main cutting force values
generally increased with increasing depth of cut while This situation is consistent with literature
[14]. As can be derived from Fig. 4, the numerical main cutting force raised about 3% and 60%
while the depth of cut increased from from 0.1 to 0.13 mm and from 0.13 to 0.16 mm,
respectively at constant feed rate and cutting speed. Increasing ratio of numerical main cutting
force was about 29% and 18% while the cutting speed increased from 840 to 1000 m/min and

from 1000 to 1280 m/min, respectively by constant depth of cut and feed rate. The lowest
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numerical main cutting force was acquired as 1.3 N with the feed rate of 0.12 mm/rev, depth of

cut of 0.13 mm and cutting speed of 1280 m/min.
Conclusion

In this study, the effects of cutting parameters on cutting forces have been analyzed with finite
element method in hard machining of C23000 brass alloy workpieces with 120 Bhn hardness
using coated carbide tools. 2D orthogonal cutting has been used instead of 3D cutting due to
low calculation of time in finite element analyses. The following conclusions are drawn from

this study:

Firstly, the finite element analysis was resulted in a numerical model and the validation
of model was approved by comparing experimental cutting forces, and power consumption. It
was found that there is an average of 4.66%, and 4.39% deviation between experimental and
simulation results of feed force and main cutting force respectively. It can be concluded that
optimizing the depth of cut, cutting speed and feed rate can result in reduced cutting forces.
Consequently, 2D finite element model can be recommended in machining operations for
optimizing the cutting forces without having the need to perform trial experiments on brass
alloys or their components. Therefore, sustainable machining can be acquired in manufacturing
industry involving easy-to-machine materials through cutting simulations by finite element

method.
REFERENCES

[1] N.M. Vaxevanidis, N.A. Fountas, A. Koutsomichalis, J.D. Kechagias, Experimental
investigation of machinability parameters in turning of CuZn39Pb3 brass alloy, Procedia Structural

Integrity, Volume 10, (2018), Pages 333-341.

[2] M. Hanief, M.F. Wani, M.S. Charoo, Modeling And Prediction of Cutting Forces During
The Turning Of Red Brass (C23000) Using ANN Andregression Analysis, Engineering Science And
Technology, an International Journal 20 (2017) 1220-1226.

[3] Surinder Kumar, Meenu Gupta, P.S. Satsangi, Multiple-Response Optimization of Cutting
Forces In Turning Of UD-GFRP Composite Using Distance-Based Pareto Genetic Algorithm Approach,
Eng. Sci. Technol. 18 (2015) 1-16.

270



.@ o8
= Ist International Data Science & Engineering Symposium

l D S E S I1 9 May 02-03, 2019

KARABUK

UNIVERSITESI

[4] C. Itxaso, J.A. Sarasuaa, Mechanistic Model For Prediction of Cutting Forces In Turning Of
Non-Axisymmetric Parts, Procedia CIRP 31 (2015) 435-440.

[5] T. Dorlin, F. Guillaume, J.P. Costes, Analysis and Modeling of The Contact Radius Effect
On The Cutting Forces In Cylindrical And Face Turning Of Ti6al4v Titanium Alloy, Procedia CIRP 31
(2015) 185-190.

[6]]. Xie, M.J. Luo, K.K. Wu, L.F. Yang, D.H. Li, Experimental Study on Cutting Temperature
And Cutting Force in Dry Turning Of Titanium Alloy Using Microgrooved Tool, Int. J. Mach. Tools
Manuf. 73 (2013) 25-36.

[7] D. Philip, P. Selvaraj, P. Chandramohan, M. Mohanraj, Optimization Of Surface Roughness,
Cutting Force And Tool Wear Of Nitrogen Alloyed Duplex Stainless Steel in A Dry Turning Process
Using Taguchi Method, Measurement 49 (2014) 205-215.

[8] S. Sikder, H.A. Kishawy, Analytical Model For Force Prediction When Machining Metal
Matrix Composite, Int. J. Mech. Sci. 59 (2012) 95-103.

[9] John, M.R.S.; Shrivastava, K.; Banerjee, N.; Madhukar, P.D.; Vinayagam, B.K.: Finite
Element Method-Based Machining Simulation for Analyzing Surface Roughness During Turning

Operation with HSS and Carbide Insert Tool, Arab. J. Sci. Eng. 38, 1615-1623 (2013)

[10] M.E. Korkmaz, N. Yasar, M. Giinay, Finite Element Modeling of Residual Stresses and
Cutting Temperature in Hard Turning, International Conference on Engineering and Natural Sciences,

Bosnia and Herzegovina, 2016.

[11] A. Dorogoy and D. Rittel, Determination of the Johnson—Cook Material Parameters Using
the SCS Specimen, Experimental Mechanics 49, 881-885, 2009.

[12] Bil, H.; Kilig, S.E.; Tekkaya, A.E.: A Comparison of Orthogonal Cutting Data From
Experiments With Three Different Finite Element Models. Int. J. Mach. Tool. Manuf. 44(9), 933-944
(2004)

[13] Ozel, T.: The Influence of Friction Models on Finite Element Simulations of Machining.

Int. J. Mach. Tool. Manuf. 46, 518-530 (2006)

[14] Giinay, M.; Korkmaz, M.E.; Yasar, N.: Finite Element Modeling of Tool Stresses on
Ceramic Tools in Hard Turning. Mechanika. 23(3), 432-440 (2017).

271



.@ o8
= Ist International Data Science & Engineering Symposium

[ D S E S I1 9 May 02-03, 2019

KARABUK

UNIVERSITESI

Evaluation of Critical Factors in Industry 4.0 Transition Processes by R"WOT Analysis

Gizem ACAR', Ilker ONALAN?
IDepartment of Industrial Engineering Karabiik University,
’Department of Mechatronics Engineering, Karabiik University, TURKEY

Abstract: Industry 4.0 was first announced to the public by the German Federal Government
at the 2011 Hannover Fair. The concept of Industry 4.0 is taken into consideration especially in
our country, considering the rapidly developing countries. In this study the work of leading
organizations in Turkey is being examined and the approaches to Turkey’s Industry 4.0 are
reported. In the study, SWOT Analyzes are compiled from the results of civil society
organizations reports, academic publications, public institutions report, consulting companies
and related books. As a result of this review, a single SWOT analysis consisting of 9 items in
each item is presented with the text mining method. The SWOT Analysis obtained is linearly
scored between 1 and 9 points given from the sources using the R"'WOT Analysis method.
According to the results of the R'WOT Analysis, our country's approach to Industry 4.0 is
considered as an opportunity of 31%.

Keywords: Industry 4.0, SWOT Analysis, R’”WOT Analysis, Ranking Technique, Linear

Combination Technique

REFERENCES

[1] Adigiizel, O. Y. (2016). Endiistri 4.0 ve Nesnelerin Interneti.

[2] SIEMENS. (2016). Endiistri 4.0 Olma Yolunda: Dijital Fabrikalar.

[3] Aktan, C. C. (2003). Degisim Caginda Yo6netim. Istanbul Ticaret Odast.

[4] Aktan, C. C. (1999, Subat). 2000°li Yillarda Yeni Y&netim Teknikleri 2. Tiirkiye Geng Is

adamlar1 Dernegi.

272



Ay Y

fi )
i "
@ Ist International Data Science & Engineering Symposium

IDSESI19 My 02-03, 2019

KARNABUK

UNIVERSITESI

[5] Wheelen, T. L., & Hunger, J. D. (1992). Strategic Management and Business, Policy,
Addison-Wesley Publishing Company, Fourth Edition. New York.

[6] Torlak, O., Altumsik, R., & Ozdemir, S. (2002). Modern Pazarlama. istanbul: Degisim

Yayinlart.

[7] Yilmaz, E. (2006). R’wot Teknigi; Aricilik Sektdriindekatilimer Yaklasim ile Ornek Bir

Uygulamasi. Cevre ve Orman Bakanligi, Tarsus. 17.

[8] Dénmez, Y., & Gokyer, E.&Askin, K.F. (2015) Safranbolu Yorik Koyli ve Yakin

Cevresinin Ekoturizm Potansiyelinin R'WOT Analizi ile Degerlendirilmesi.

[9] Schomoldt, D. L., Peterson, D. L., & Smith, R. L. (1995). The Analytic Hierarchy Process
and Participatory Decision Making. 129-1.

273



r_.-__-_ :la:l'il

| Y
\@; ; Ist International Data Science & Engineering Symposium

I D S E S I1 9 May 02-03, 2019

KARABUK

UNIVERSITESI

Determination of Variables That Affect the Satisfaction Levels of Visiting Tourists By

Logistics Regression Analysis

Fatma AT ES’ , Nuray T URKER’, Filiz ERSOZ’
!Sustainable Management and Planning of Natural Resources Department
’Department of Gastronomy and Culinary Arts
’Department of Industrial Engineering, Karabiik University, TURKEY

Abstract: Tourism in the natural world has an important place. Tourism revenues have a
significant share in the development and development of countries. The economic benefit to be
achieved; it is possible to maximize the natural, historical and cultural beauties. In this study,
which was conducted to determine the satisfaction of tourists, survey was applied to 169
tourists. As a result of analysis; It was concluded that variables such as age, gender, nationality
and income did not affect tourist satisfaction, variables related to purchased products, shops

and sellers had a significant relationship between tourist satisfaction.

Keywords: Tourism Satisfaction Level, Logistic Regression Analysis

Giris

Turizm, bugiin yabanci para girdisini arttiran ve istihdam saglama nitelikleriyle {ilke
ekonomisine katkisi olan, milletlerarasi kiiltiirel ve sosyal iletisimi saglayici ve milli ekonomiye
faydali, milletlerarasi iletisimi gelistirici etkileriyle kiiresel barigin muhafaza edilmesine 6nemli

katkis1 olan bir faaliyettir.

Turizmi; insanlarin yasam alanlarinin disina ¢ikip, farkli mekanlara gidip farkl faaliyetlere
katilmak istegiyle, burada konaklayarak gerceklestirdikleri gecici hareketlilik olarak
tanimlayabiliriz. Gergeklestirilen bu faaliyetler; konaklama siiresine, gergeklestirme amaci ve
sekline, ulasim c¢esidine, maliyetine, yolcu sayisina gore cesitli kategorilere ayrilmistir 20.

Yiizyilin baglarindan sonraki donemlerde hizli bir ilerleme kaydetmis ve biitiin diinyaya
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yayilmustir. Turizm kiiresel ekonomiye yon veren bir sektor olarak karsimiza ¢ikmakta ve her

gegen glin 6nemi artmaktadir.

Diinya genelinde, siirekli degisen tiiketici ihtiyaclarina bagli olarak farklilik gdsteren
turizm hareketleri ve turistlerin goriisleri, destinasyonlarin gelismislik seviyelerini de
etkilemektedir. Turizm faaliyetlerine katilan bireyler, tatillerini gecirecekleri destinasyonu
secerken, o yerin dogal kaynaklarina, somut ya da somut olmayan kiiltiirel miras varliklarina,
altyap1 ve listyapi olanaklarina, bolge veya yorede dogrudan ya da dolayli olarak turizm sektorii
icerisinde yer alan paydaslarin birbirleriyle olan iligkilerine ve sunulan hizmetlerin kalitesi gibi
cesitli unsurlara degisik seviyelerde dnem vermektedirler. Potansiyel turistlerin, tatil dncesi
onem verdikleri bu unsurlardan, tatilleri sonras1 memnun kalma seviyeleri, gelecek yillarda
tekrar s6z konusu destinasyona gitmelerini ya da destinasyonun goniillii birer pazarlamacisi

haline gelmelerinde en kilit noktalardan birisidir [14].

Strdiiriilebilirlik prensiplerine bagli politikalar hayata gecirilemedigi takdirde kiiltiirel
turizm, bolgelerin dogal ve beseri turizm varliklar1 tizerinde telafisi olmayan etkiler
birakacaktir. Kiiltiir turizmini gelistirmek ve gelecek nesillere de miras birakmak igin atilacak

adimlar, mahalli ve folklorik degerlerin yok olmasini engelleyecektir.

Ulkemiz cografi konum olarak eski diinya karalarinin bitisme noktasinda bulunur. Bu
durumda karalar arasindaki etkilesimlerin iilkemiz topraklarinda gergeklesmesi olagandir. Ayn1
zamanda Tiirkiye, medeniyetler arasinda cereyan eden etkilesiminle birgok medeniyete ev
sahipligi yapmustir. Cesitli savaslara, goglere ev sahipligi etmis halen de bulundugu cografyanin
handikaplarini kiiltiirel ve ekonomik olarak hissetmektedir. Dogal ve kiiltiirel zenginlikleriyle
ciddi anlamda turizm potansiyeline sahip bir {ilkedir. Sahip oldugumuz zenginliklerin
stirdiiriilebilir kulllanimini saglamak bu potansiyeli etkin ve verimli kullanmanin yegane

kosuludur.

Tiirk ekonomisinin de vazgegilmez temel taglarindan birisi olan turizm, bugiinkii dis ticaret
aci1gina, enflasyona ve igsizlige ¢are arayan hiikiimetlerin 6nemle {izerinde durdugu bir konudur
[9]. Kili¢ ve Pelit (2004); Seddighi ve Theocharous (2002) atfen turizm faaliyetlerinin bir
bolgede ya da destinasyonda gelisebilmesinde ¢esitli unsurlar etkili olmadigini, bolgenin dogal

yapisi, sosyal yapisi, alt ve list yapisi, ulasimi, bolgedeki yerel yonetimlerin tavri, halkin
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turizme ve turistlere bakis acisi, bolgede faaliyet gosteren isletmelerin tutumlart bolge

turizminin gelismisligini etkileyen 6nemli unsurlar oldugunu ifade etmistir [8].

UNESCO Diinya Miras Listesi’'nde “’En iyi korunmus 20 sehir’’ arasinda bulunan
Safranbolu, gerek Osmanli-Tiirk mimarisiyle inga edilmis meskenleri gerekse; hamam, han ve
cesmelerin meydana getirdigi kiiltlirel atmosferiyle yerli yabanci ¢ok sayida turiste ev sahipligi
yapmaktadir. Kiiltiir turizmi agisindan iilkemizin en fazla ziyaret edilen sehirlerinden bir
tanesidir. Burada yasayanlar insanlarinda 6nemli bir kismi1 ge¢imini turizmden elde etmektedir.
Kentte birgok hediyelik esya diikkani, yeme i¢cme yerleri ve eglence merkezleri bulunur.
Donemsel olarak maddi getirisinde degisikler olmakla birlikte 6zellikle yabanci turistlerin sik
ziyaret ettigi aylarda esnaflar tarafindan 6nemli miktarda kazang elde edilmektedir. Belediye

tarafindan diizenlenen festivaller ve etkinliklerinde turizm gelirleri iizerindeki pay1 biiyiiktiir.
Literatiir Arastirmasi

Miisteri Memnuniyetini Olusturan Faktorlerin Miisteri Sadakatine Etkisinin Lojistik Regresyon
Analizi ile incelenmesi adl1 [18] calismada, izmir ve Afyonkarahisar’daki bes yildizl1 termal
otel isletmelerinde konaklayan miisterilerin memnuniyetlerini olusturan faktorlerin sadakatleri
iizerindeki etkisinin lojistik regresyon analizi ile belirlenmesidir. Bu kapsamda Izmir ve
Afyonkarahisar’daki bes yildizli termal otel isletmelerinde konaklayan 423 miisteriye anket
uygulamasi yapilarak veriler elde edilmistir. Verilerin analizi sonucu, miisteri memnuniyeti ile
miisteri sadakati arasindaki pozitif yonlii kuvvetli bir iligki oldugu tespit edilmistir. Uygulanan
lojistik regresyon analizi sonucglarina gore ise, odalar bolimii hizmetlerinden memnun olan
miisterilerin memnun olmayan miisterilere gore sadakat davraniglarinin 3,5 kat, yiyecek igecek
boliimii hizmetlerinden memnun olan miisterilerin memnun olmayan miisterilere gore 6,7 kat
ve genel degerlendirme sonucu memnun olan miisterilerin memnun olmayanlara gore 3,4 kat

daha fazla oldugu tespit edilmistir [18].

E-hizmet kalitesinin incelendigi ¢alismada Internet perakendeciliginde algilanan hizmet
kalitesinin (e-hizmet kalitesi) miisteri memnuniyeti (e-memnuniyet) iizerindeki etkisini tespit
etmek ve bu etkinin farkli sektorlere gore nasil degistigini ortaya koymak amaglanmaktadir. Bu
kapsamda iki farkli sektor (hazir giyim ve kitap) secilmis ve sektérdeki en biiyiik iki rakip

markanin miisterileri arastirma kapsamna alinmstir. Internet iizerinden anket yontemi ile 590
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kisiden elde edilen verilere regresyon analizi uygulanmistir. Arastirmada e-hizmet kalitesi
algisinin e-memnuniyet iizerinde anlamli bir etkiye sahip oldugu bulunmustur. e-hizmet kalite
algisinda Onemli unsurlardan olan "gizlilik" ve "teknik" boyutlarinin, e-memnuniyeti
aciklamakta anlamli bir etkisinin olmadigi, "etkinlik", "islem gerceklestirme", "miisteri
hizmetleri", "tasarim", *’eglence” boyutlarinin etkilerinin ise anlamli oldugu bulunmustur. En
onemli etkinin ise "islem gergeklestirme" boyutunda oldugu, en az etkinin ise "tasarim"

boyutunda oldugu saptanmistir. Ayrica e-hizmet kalitesinin e-memnuniyet {izerindeki

etkilerinde sektorlere gore kismi farkliliklarin oldugu tespit edilmistir [6].

Miisteri memnuniyetine iligskin ¢alismada, algilanan fiyat, algilanan deger ve algilanan
faydanin tekrar satin alma egilimi iizerinde dogrudan ve dolayli etkileri arastirilmigtir.
Calismanin verileri sehirlerarasi yolcu tagiyan bir firmanin 182 miisterisinden elde edilmistir.

Degiskenler arasindaki iliskiyi bulabilmek i¢in yapisal esitlik modeli kullanilmistir [20].

Miisteri memnuniyetine iligkin bir diger calismada ¢esitli demografik faktérlerden nasil
etkilendigini analiz etmek amaciyla yapilmistir. Arastirma, Ankara ilinde bulunan bir kamu
hastanesinden saglik hizmeti alan hastalar iizerinde yapilmis olup tanimlayici niteliktedir.
Arastirma kapsamindaki hastalarin miisteri memnuniyetini (hasta memnuniyeti) 6l¢mek i¢in
T.C. Saglik Bakanlii’nin resmi internet sitesinde yer alan memnuniyet anketleri yapilmistir.

148 adet anket formu degerlendirilmistir [7].

Tramvay Yolcu Memnuniyetinin Lojistik Regresyon Analiziyle Olgiilmesi: Estram
Ornegi adli calismasinda; toplu tasima araglarindan biri olan tramvaya ydnelik yolcu
memnuniyeti, Eskisehir tramvay sistemi (Estram) 6rneginde, Binominal Lojistik Regresyon
Analizi ile incelenmektedir. iki {iniversiteye sahip olan Eskisehir’de dgrenci niifusun fazla
olmas1 ve tramvay i¢in onemli bir yolcu kitlesi olacaklar1 diisiincesiyle calisma, her iki
iniversiteden basit tesadiifi O6rnekleme yoluyla secilen 300 Ogrenci iizerinde
gerceklestirilmistir. Ogrencilerin memnuniyetleri ile ilgili binominal diizeyde, gizil bir
degisken kullanilmistir. Uygulanan Binominal Lojistik Regresyon Analizi sonucunda;
ogrencilerin Estram’dan memnuniyetleri lizerinde modele alinan tim bagimsiz degiskenlerin

negatif etkileri oldugu belirlenmistir [12].
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Miisteri Memnuniyetinin tahmini i¢in yapilan ¢alismada Yapay Sinir Aglari, Lojistik
Regresyon ve Ayirma Analizinin performanslart karsilastirilmigtir. Veriler Usak’taki kamu
hastanelerinde 2007 yilinda yapilan hasta memnuniyetini dlgmeyi amaglayan bir anket
uygulanarak elde edilmistir ve 364 hastay1r kapsamaktadir. Sonuglar Yapay Sinir Aglarinin

diger yontemlere gére miisteri memnuniyetini daha 1yi tahmin ettigini gostermistir [21].

Turist memnuniyetine iliskin yapilan caligmada, Alanya ilgesinin Tiirk Turizmi
icerisindeki 6nemini belirtmek, dis turizmin bolgede meydana getirdigi ekonomik etkileri
aciklamak ve konaklama isletmelerinin turist memnuniyeti iizerindeki etkisi incelenmistir.
Arastirmada yerli ve yabanci turistlere 27 sorudan olusan bir anket uygulanmistir. Toplam 104
anket degerlendirmeye alinmis ve SPSS 17 programinda giivenilirlikleri kontrol edilip, faktor

analizi, korelasyon analizi, regresyon analizi yontemleri ile incelenmistir [11].

Marina isletmelerinde yapilan bir diger ¢aligmada, iliskisel pazarlama uygulamalarinin
tekrar satin alma niyeti, tavsiye etme niyeti ve yonetimden memnuniyet diizeyi iizerinde bir
etkisinin bulunup bulunmadigi belirlemek ve marina yoneticilerine bu konuda yol gosterecek
katki ve oOnerilerde bulunulmustur. Bu amaci1 gergeklestirmek {lizere Antalya Bolgesi’ nde
faaliyet gosteren bir marina isletmesinin 78 miisterisine yliz yilize anket uygulamasi

gerceklestirilmis ve veriler SPSS paket programiyla analiz edilmistir [3].
Materyal ve Yontem

Safranbolu’yu ziyaret eden turistlerin memnuniyet diizeylerini belirlemek amaciyla Cinli ve
Tayvanli olmak iizere 169 yabanci turiste anket uygulanmistir. Bu amaca yonelik
memnuniyetin hangi degiskenlere bagli olarak ortaya ¢iktigini goérebilmek icin lojistik

regresyon analizinden yararlanilmistir.

Lojistik regresyon; cevap degiskenin (y) kategorik olarak, ikili (binary, dishotomous) ve ¢oklu
(multinominal) kategorilerde gozlendigi durumlarda aciklayic1 degiskenlerle (xi, =1,2,...,k)
sebep sonug iligkisini belirlemede yararlanilan bir yontemdir. Cevap degiskenin (y) degisimi
iizerinde etkili olan agiklayic1 degiskenlerin/risk faktdrlerinin (x,) etki biiytikliiklerini (Odds
Radio) belirlemeyi saglayan bir yontemdir. Ayrica Lojistik regresyon, agiklayict
degiskenlere/risk faktorlerine gore cevap degiskenin beklenen degerlerinin olasilik olarak elde

edildigi siniflama ve atama islemi yapmaya yardime1 olan bir yontemdir [17].
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Lojistik Regresyon (LR) Analizi; siirekli ya da kesikli ya da her ikisinin bir arada
bulundugu siirekli ve kesikli degiskenler setinden yola ¢ikarak kesikli bir sonucun
yordanmasini saglar. Sosyal bilimlerde siklikla kullanilan ¢ok yonlii frekans analizi ve ¢oklu
regresyon analizlerinden farkli olarak LR analizi, bagimli degiskenin kesikli olabilmesine
imkan tanimaktadir. Bu bakimdan sonuglarin kategorik oldugu durumlar i¢in bu analizin yaygin

kullanim1 s6z konusudur.

Cok yonli frekans analizinde yordayicilarin kesikli olmasi gerekirken LR analizinde
boyle bir zorunluluk bulunmamakta, yordayicilar siirekli olabildigi gibi kesikli de olabilmekte
ya da hem siirekli hem kesikli yordayicilar bir arada bulunabilmektedir. Coklu regresyon analizi
ile karsilagtirildiginda ise LR analizi negatif kestirim olasiliklar1 iiretmemektedir. Ayrica LR
analizi, coklu regresyon analizi ve diskriminant analizinden farkli olarak yordayici
degiskenlerin dagilimlarina yonelik varsayimlara sahip degildir. Bu bakimdan LR analizi,

bahsedilen diger yontemlere gore ¢cok daha esnektir [23].

Verilerin  analiz  edilmesinde multinominal lojistik regresyon analizinden
yararlanilmistir. Calismada kullanilan verilerin analiz edilmesinde IBM SPSS 17.0 paket

programi kullanilmastir.

Lojistik Regresyon Analizi, bagimli degiskeni iki veya ikiden ¢ok kategoriye sahip olan
bir denklemde, bagimsiz degisken veya degiskenler ile bagimli degisken arasindaki iliskiyi
ifade etmekte kullanilan bir yontemdir. Ancak burada Regresyon Analizinden farkli olarak
bagiml degiskenin kategorilere sahip olmasi sebebiyle bagimsiz degiskenin bagimli degisken
iizerindeki etkisi olasilik olarak ifade edilir [19]. Lojistik regresyon analizinin temel odag,
bireylerin hangi grubun iiyesi oldugunu kestirmede bir regresyon denklemi olusturmaktir. Bu
caligmada, iki kategorili (ikilem/dichotomous/binary) bagimli degisken olarak ifade edilen
belirli gruplara {iye olma durumunu en iyi aciklayan bagimsiz degiskenler kombinasyonunu
belirlemeye yonelik ikili lojistik regresyon analizinin (binary logistic regression analysis) temel

kavram ve siireclerini agiklamak amag¢lanmaktadir [10].

Herhangi bir regresyon modelinde E(Y/x) ifadesi kosullu ortalama degerini
gostermektedir. Bu ifade, bagimsiz degisken (x) verildiginde bagimli degiskenin (Y) ortalama
degerini gostermektedir [13].
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E(Y/x)=Bo + p1X

Lojistik regresyonda ise x verildiginde Y nin kosullu dagilim ortalamasi m(x) = E(Y/x)

olarak gosterilir. Lojistik regresyon modelinin 6zel durumu;

Bo+B
E(Y/x) = ni(x) =m

seklindedir. Yukaridaki esitlige lojit donilisiim uygulandiginda asagidaki esitlik elde edilir [13].

g =In | 29| = po+piX

1-m(x)

Logit degeri ile bagimsiz ve bagimli degiskenler arasinda dogrusal bir iligki vardir. Bu

deger -oo ile +oo arasinda olabilir [4].

Ikili lojistik regresyon modelinde olayim ger¢eklesme ve gerceklesmeme durumu 0 ve
1 olmak fiizere iki durum s6z konusudur. Olayin gerceklesme olasiliginin, gercekleseme
olasiligma orani odds orani olarak tanimlanmaktadir. Odds orani 0 ile +oo arasinda deger
alabilmektedir [1].

(x)

Odds Orani =
1-7(x)

=e fo + P1X

Lojistik regresyon analizinde regresyon katsayilarinin tahmininde en kiiclik kareler
yontemi yerine, en ¢ok olabilirlik yontemi kullanilmaktadir. En ¢ok olabilirlik yonteminde bir

olayin olma olasiliginin maksimum olmasi istenir [2].

Verilere basit ya da ¢oklu regresyon analizlerinin uygulanabilmesi i¢in degiskenlerin
bazi kosullara (varsayimlara) uymasi gerekir. Bu kosullarin saglanamadigi veri setlerine basit
ya da ¢oklu regresyon analizleri uygulanamaz. Lojistik regresyon analizi ise Normal Dagilim

Varsayimi, siireklilik varsayimi 6n kosulu gerektirmeyen bir regresyon yontemidir [17].
Uygulama

Bu boliimde, kullanilan veriler, calismanin amaci ve lojistik regresyon analizi sonucunda elde
edilen bulgular yorumlanmaya c¢aligilmistir. Bireyin egitim durumunun, istthdam durumunun,
yasinin, saglik ve hastalik durumunun maddi yoksunlugu anlamli bir sekilde etkileyip

etkilemedigi belirlenmek istenmistir. Bunlarin yani sira konutun oda sayisinin, 1sitma
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sisteminin maddi yoksunlugu belirlemede anlamli bir etkisi olup olmadig: tespit edilmeye
calistlmistir. Bu varsayimlar 1s1ginda Lojistik regresyon analizi kurularak sonuglar

degerlendirilmistir.

Arastirmanin temel hipotezi: “’Bireyin milliyeti, cinsiyeti, geliri, yasi, iiriiniin kalitesi, lirlinlin
cesitliligi, saticinin sundugu hizmet ve indirimli fiyat degiskenleri memnuniyet diizeyini

anlaml1 bir sekilde etkileyecegi’’dir.

Alt hipotezler ise;

Hi: Milliyet degiskeni memnuniyet diizeyini belirlemede anlamli bir etkiye sahiptir.

Ha: Cinsiyet degiskeni memnuniyet diizeyini belirlemede anlamli bir etkiye sahiptir.

Hs: Gelir degiskeni memnuniyet diizeyini belirlemede anlamli bir etkiye sahiptir.

Ha: Yas degiskeni memnuniyet diizeyini belirlemede anlamli bir etkiye sahiptir.

Hs: Uriiniin kalitesi degiskeni memnuniyet diizeyini belirlemede anlamli bir etkiye sahiptir.
He: Uriiniin cesitliligi degiskeni memnuniyet diizeyini belirlemede anlaml1 bir etkiye sahiptir.

H7: Saticinin sundugu hizmet degiskeni memnuniyet diizeyini belirlemede anlamh bir etkiye

sahiptir.
Hs: indirimli fiyat degiskeni memnuniyet diizeyini belirlemede anlamli bir etkiye sahiptir.

Calismada ele alinan degiskenler ve alt kategoriler Tablo 1’de sunulmustur.

Tablo 1: Arastirmada Kullanilan Degiskenler

Bagimsiz Degiskenler Alt kategoriler

1. Milliyet 1. Cin
2. Tayvan
1. Kadn
2. Erkek

3. Gelir 1. 1000 TL’den az
2
3
4

2. Cinsiyet

. 1001-1500 TL
. 1501-2000 TL
.2001-2500 TL
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5.2501-3000 TL
6.3001-3500 TL
7.3501-4000 TL
8.4001-4500 TL
9.4501-5000 TL

10. 5000 TL ve iizeri

. 20 yas ve alt1

. 21-30 yas

. 31-40 yas

. 41-50 yas

. 51-60 yas

. 61 yas ve tistii

. Hic memnun degilim
. Memnun degilim

. Kismen memnunum
. Memnunum

. Cok memnunum

. Hic memnun degilim
. Memnun degilim

. Kismen memnunum
. Memnunum

. Cok memnunum

. Hic memnun degilim
. Memnun degilim

. Kismen memnunum
. Memnunum

. Cok memnunum

. Hic memnun degilim
. Memnun degilim

. Kismen memnunum
. Memnunum

. Cok memnunum

4. Yas

5. Uriin kalitesi

6. Uriin cesitliligi

7. Saticinin sundugu hizmet

8. Indirimli fiyat

N[ARWIN[—ONARWIN[=N[BR W[ N W=V N[ [W[|N|—

Ele alinan bagimsiz degiskenler yardimiyla memnuniyet diizeyi bagimli degiskenini
belirlemek amaciyla Lojistik Regresyon Modeli kurulmustur. Oncelikle modelin genel anlamda

uygunlugunu gosteren Omnibus test sonuglar1 sunulmustur.

Tablo 2: Model Katsayilarinin Genel Testi

Ki-Kare sd Sig

Adim 1 Adim 158,636 19 ,000
Blok 158,636 19 ,000
Model 158,636 19 ,000
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Biitiin degiskenler modele eklendikten sonra model uyum iyiligi i¢in Ki-Kare degerine
bakilir. Modelin genel anlamliliinin, yani uyum iyiliginin istatistiksel olarak anlamli oldugu
gorlilmektedir (p<0,01). Modelin verilere uygunlugunu ve modelin genel uyumunu gosteren

R2 degeri Tablo 4’te verilmistir.

Tablo 3: Hosmer ve Lemeshow Testi

Adim | Ki-Kare df Sig
1 13,680 8 ,091

Tablo 4: Model Ozeti

Adim -2Log likelihood Cox & Snell R Square Nagelkerke R Square
1 39,237 ,609 ,883

Hosmer ve Lemeshow test sonucuna gore; tahmin edilen lojistik regresyon modelinin
verilere uygun oldugu (p=0.091) gériilmiistiir. Cox & Snell R? ve Nagelkerke R? degerleri,

model tarafindan bagimli degiskende aciklanan varyansin biiytlikliiglinii gdstermektedir.

Modelin genel uyumunun iyi oldugu (Cox & Snell R?=0,609; Nagelkerke R?=0,883)
belirlenmistir. Maddi yoksunlugun toplam degisimin %88’i ele aliman bagimsiz degiskenler
tarafindan acgiklanmaktadir. Ikili Lojistik regresyon analizine ait katsay1 tahminleri ve odds

oranlar1 Tablo 5’da sunulmustur.

Tablo 5: Model Tahmin Sonuglari

Bagimsiz Degisken Kategoriler Score | df | Sig
Milliyet ,000 1] ,989
Cinsiyet ,000 11,989
Gelir 1000 TL’den az 4,983 91,836
1001-1500 TL ,148 1,701
1501-2000 TL 1,136 1] ,287
2001-2500 TL ,487 1| ,485
2501-3000 TL ,996 1| ,318
3001-3500 TL 117 1,732
3501-4000 TL ,376 1| ,540
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4001-4500 TL 1,142 ,285
4501-5000 TL 1,142 ,285
5000 TL ve stii ,021 ,885
Yas 20 yas ve alt1 4,850 ,434
21-30 yas 3,011 ,083
31-40 yas 323 ,570
41-50 yas 1,493 ,222
51-60 yas ,016 ,898
61 yas ve iistii 577 ,448
Uriin Kalitesi 62,334 ,000
Uriin Cesitliligi 80,577 ,000
Saticinin Sundugu Hizmet 65,587 ,000
Indirimli Fiyat 46,069 ,000

p<0,05
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Turist memnuniyetini etkileyen degiskenlerin analizi yapildiginda Tablo 5’e gore

memnuniyeti etkileyen degiskenlerden iirtin kalitesi, {iriin ¢esitliligi, saticinin sundugu hizmet

ve indirimli fiyat ile memnuniyet arasinda anlamli bir iliski bulunmaktadir. Bu sonuca gore alt

hipotezlerden Hs, H6, H7, Hsg ‘in gerceklesmis oldugu sdylenebilmektedir.

Tablo 6: Siniflandirma Tablosu

Tahmin Edilen
Memnun Degil | Memnun Dogruluk (%)
Memnun Degil 0 46 ,0
Memnun 0 123 100,0
Genel % 72,8

Kurulan lojistik regresyon modelinin siniflandirma tablosu Tablo 6’da verilmistir. Testin

duyarlilik oran1 %100 olarak elde edilmistir. Bu durum gercek durumda turistlerin memnun

olanlarinin %100’{iniin dogru olarak tahmin edildigini gostermektedir. Modelin dogru

smiflandirma orani1 anket uygulanan turistlerin %72,8’inin memnuniyet durumunu dogru

tahmin ettigini gostermektedir. Modelin siniflandirma giiciliniin oldukca iyi oldugu sdylenebilir.

284



r_.-__-_ :la:l'il

| Y
\@; ; Ist International Data Science & Engineering Symposium

I D S E S I1 9 May 02-03, 2019

KARABUK

UNIVERSITESI

Sonug¢ ve Oneriler

Turistlerin milliyetinin, cinsiyetinin, yasinin, maddi gelirinin, {riin kalitesinin, {iriin
cesitliliginin, saticinin sundugu hizmetin ve indirimli fiyatin turist memnuniyetlerini anlaml
bir sekilde etkileyip etkilemedigi belirlenmek istenmistir. Bu varsayimlar 1s18inda lojistik

regresyon analizi kurularak sonuglar degerlendirilmistir.

Bu ¢alismada Safranbolu’yu ziyaret eden turistlerin memnuniyet diizeylerini etkileyen
degiskenlerin neler oldugunu ortaya koymak amaglanmistir. Yapilan analizler neticesinde turist
memnuniyetini etkileyen faktorlerden iiriin kalitesi, {irlin ¢esitliligi, saticinin sundugu hizmet

ve indirimli fiyat degiskenlerinin anlamli oldugu anlasilmistir.

Yerel ekonominin atilimi, herhangi bir boélgeye has degisim siireclerinin
motivasyonudur seklinde agiklanabilir. Turizm, ekonominin 6nemli sektdrlerinden biridir.
Gegmisten gliniimiize kadarki stliregte Safranbolu kiiltiirel 6zellikleri, tarihi ve otantik kendine
has mimarisiyle her daim yerli ve yabanci turistlerin ziyaret ettigi 6nemli merkezlerden biri
olmustur. Sehir, 1994 yilinda UNESCO Miras Listesine dahil edilerek koruma altina alinmistir.
Uluslararas1 koruma statiisii kazanarak taninirligi da artan Safranbolu’yu gérmek i¢in gelen
turist sayisinda da artis goriilmiistiir. Safranbolu’nun sehir kimliginin vurgulanarak turizme

katki saglanmasi, i¢ turizmde hatr1 sayilir derecede isim yapmasina vesile olmustur.

Siirdiiriilebilir turizm uygulamalari, yerel ekonomi canlandirilabilmekte ve yabanci
turist ¢ekiciliginin yani sira i¢ turizmi de hareketlendirebilmektedir. Bu tiir caligmalarla turist
memnuniyetinin hangi faktorlere gore degisiklik gosterdigi belirlenerek tarihi ve kiiltiirel
zenginliklerimiz i¢in planlanan politikalarin o yonde gelistirmek hem elde edilen turizm
gelirleri i¢in hem de yorede yasayan insanlarin ve ¢evrenin kalkindirilmasi agisindan isabetli

olacaktir.
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Demand Estimation of Wood Quantity Used in Wood Industries

Sercan ODABASI, Taner ERSOZ

1 Department of Industrial Engineering, 2Department of Actuary and Risk Management,
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Abstract: With the rapid development of technology, competition in the markets is increasing.
In the conditions of rising competition, it is inevitable for companies to make predictions for
the future. The accuracy of the forecasts will also facilitate the decision-making of companies
in the future. Demand forecasts are very important for every company considering these
conditions. Demand forecasts play an active role in tactical and strategic decisions taken on the
administrative side of companies to achieve their near or far-term goals, bringing the company's
assets closer to optimal and thus ensuring the link between the targets set and the operations
implemented. According to the data obtained from the firm of Antik Atdlye operating in Diizce,
the regression analysis method and weighted moving average method were compared. For both
methods, estimation modeling was established and implemented. As a result for the Antik
Atdlye company operating in the wood industry regression analysis method was more effective

than weighted moving average method.
Keywords: Forecasting, Regression Analysis, Agirlikli Hareketli Ortalama Y ontemi
Giris

Ahsap iirlinler, diinyada yap1 malzemeleri basta olmak iizere kapilarda, yer dosemelerinde,
pencerelerde, catilarda, masa ve koltuk takimlarinda yogun bir sekilde kullanilmaktadir. Ayn1
zamanda kullanim yerlerine gore i¢ — dis mekan mobilyalari, hareketli veya sabit, sokiilebilir,
modiiler, fonksiyonel, lamine, modern, klasik mobilyalar olarak gruplara ayrilir. Insanoglunun
varolusundan bu yana siirekli hayatin igerisinde olan ahsap oldukga yiiksek katma degere sahip
olup 6nemli dlgiilerde istihdam saglamaktadir. Ulkemizde ahsap sektorii ii¢ milyar dolarmn
iizerinde katma deger olusturan bir potansiyele sahiptir. Gelisen teknolojinin sektdre etkisi

kacinilmaz olup s6z konusu sektdrde bir¢ok teknolojik cihazlar tezgahlar ve yazilimlar
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kullanilmaktadir. Biitiin veya parcalar halinde yapilan iiretim sonucunda gorselligi ve

dayaniklilig1 artirmak i¢in metal (demir ayak ve tutucular vb.) ve kimyasal (epoksi vb.)

malzemeler kullanilmaktadir.

Hizla gelismekte olan ahsap sektorii {ilkemizde diger Avrupa iilkeleri ile
kiyaslandiginda 6nemli bir yere sahiptir. Teknoloji yogun olmasindan ziyade emek yogun olan
bir sektor olmasi tilkemizi Avrupa iilkeleri karsisinda avantajli konuma getirmektedir.
Hammadde ve isciligin Avrupa’ya kiyasla daha ucuz olmasi imalat yapilabilmesi kisitlar

diistintildiigiinde ihracat dengesine biiylik katki saglamaktadir.

21. yiizyilin enerji ve g¢evre ylizyili oldugu degerlendirildiginde dayanikliligr ve
sagladig1 istihdam ile ahsap sektorii gelisimini devam ettirmektedir. Ahsap iiretimin hizla
biiytimesi ekonomik biiylimeyi de olumlu etkiletmektedir. Avrupa’ya olan cografi yakinlik ve
kolaylikla ulagim saglanan kaliteli hammadde kriterleri dogrultusunda kaliteli is¢ilik ile
milkemmele yakin iiretim yapilmasi her gecen giin ihracat rakamlarimizi gelistirmekte ve

ekonomik biiylimeye katki saglamaktadir.

Ahsap sektorii ihracat rakamlarini 90’11 yillar baz alindiginda 2000 y1l1 baglarinda %16,
2010 y1l1 baslarinda %52, 2017 yil1 itibari ile de %75 lik artis gostererek ekonomik biiyiimeye
katki saglamistir.

Imalat sanayi grubu; orman iiriinleri sanayisi, aga¢ ve mantar iiriinleri ile mobilya
sanayisinden olusmaktadir. Aga¢ ve mantar {iriinleri ara mali {ireten sanayiler arasinda
tanimlanirken, mobilya sanayisi ise tiiketim mali iireten sanayiler grubunda anilmaktadir [1].
Orman sanayinin alt grubu olarak goriilen ahsap sanayisi atdlye tipli ve fabrikasyon halinde iki
grup olarak imalat sanayi liretimi icerisinde % 4’liik pay ile yer almaktadir. Ahsap iiriinlerine
iliskin talep her gegen giin artmaktadir. 90’larin sonunda ihracat pay1 11 milyon dolar olan
ahsap sektorii 2000’11 yillarin basinda bu pay1 180 — 200 milyon dolara kadar ¢ekmis 2010
yilinda 573 milyon dolar1 yakalamis ve 2018 yilinda bu rakam 826 milyon dolarlik paya
ulagmustir. Tiirkiye i¢i piyasada ise 2010 yilinin basinda ahsap {iriine olan talep 2,6 milyon iken

bu rakam 2017 yil1 sonunda 5,5 milyona ulagmustir.

Talep; s6z konusu iiriin grubunda tiiketici kesimin bir hizmet veya iiriinii belirli bir fiyat

araligindan almaya hazir bulunduklart miktardir (Tekin, 1996). Talep tahmini ise; belirlenen
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zaman periyotlari icerisinde gelecekte firmalarin s6z konusu iiriin veya hizmeti i¢in olusacak

talebin belirlenmesidir (Acar, 1989). Talepler ayn1 zamanda satis degerlerini de gosterecegi i¢in

literatiirde ‘talep tahmini’ yerine ‘satig tahmini’ de kullanilmaktadir.

Talep tahmini, firma yonetimi i¢in taktik ve stratejik kararlarin alinmasinda, uzun ve
kisa donemli hedeflere ulasmak amaciyla kullanilabilecek araglarin basinda yer almaktadir.
Talep tahmininin etkinligi sirket fonksiyonlarinda optimal kar ¢izgisine dogru hareket saglar ve
mevcut hedeflerin gereksinimler ile arasinda bulunan ¢atismay1 minimize eder (Bolt, 1994).
Talep tahmini ¢caligmalar1 her uygulamada oldugu gibi belirli kurallar ve yontemlerin 1s181inda
yapilir. Fakat secilen yontem her ne olursa olsun ¢ikan sonuglarin hepsi kendi 6ziinde dogrudur
ancak bu ifade sonuglarin talebi %100 olarak aciklayacagi anlamina gelmemektedir. Soz
konusu iiriin i¢in yapilan talep tahmininde {iriiniin sahip oldugu 6zellikler ve segilen yontem,
tahminlerin tiplerini ve bulunacag zaman siirelerini etkilemektedir. Uriin igin olusan talepte
dalgalanmalar mevcutsa, yapilacak tahmin en az bir donemi barindirmak zorundadir. Talep i¢in
uzun donemde i¢inde egilim s6z konusu ise, yapilacak tahminin siiresi de daha uzun olmalidir.
Mevsimlere gore talebinde degisiklik meydana gelen iirlinlerin talep tahmini yapilirken
degisimlerin sebeplerini gorebilmek adina mevsimsel tahmin yontemleri kullanilmalidir (Acar,

1999).

Tahmin; incelenen olgunun ge¢misinden edinilen bilgiler 15181nda, s6z konusu olgunun
gelecegi hakkinda 6n goriide bulunmaktir. Incelenen olgunun geg¢misi hakkindaki bilgi farkli
yollar ile toplanabilir. Bilgi toplanirken basvurulan yollardan biri ham ve sayisal verileri
matematiksel yontemler yardimiyla yorumlamaktir. Ikincisi ise konu hakkinda uzman

gorislerini ve fikirlerini birlestirerek analizi gerceklestirmektir (Tagdemir, 2012).

Bu c¢alismada; Diizce ilinde agag sektoriinde iiretim faaliyeti gosteren bir isletmede,
gelecek yillarin tahmin edilmesinde ¢oklu dogrusal regresyon analizi ve agirlikli hareketli

ortalama yontemleri kullanilmis ve sonuclar karsilastirilmistir.
Materyal ve Metod

Bu calismada Diizce ilinde faaliyet gosteren Antik Atdlye firmasina ait 2015 ile 2018 yillar

arasinda gerceklesmis olan ahsap kullanim verileri kullanilmigtir. Ahsap tiretimi kesme,
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kurutma, depolama, serit, planya, CNC, kalinlik, montaj ve boyama kalemlerinden

olusmaktadir.

Tahmin analizinde ge¢mis gozlem degerleri kullanilarak, siirecin olusmasina katkida
bulunan iligkiler belirlenir ve bu iliskilerin gelecegi nasil sekillendirecegi tahmin edilmeye

caligilir.

Tahmin metotlari; nitel ve nicel tahmin metotlar1 olmak {izere ikiye ayrilir. Nitel tahmin
yontemi; tahminde bulunacak kisinin diisiincelerine bagl, kisiye 6zgii bir yontemdir. Nitel
tahmin yontemleri; matematiksel modellere dayanan yontemlerdir. Nicel tahminde bulunmak
icin iki temel yaklasim kullanilmaktadir; sebep sonug iligskisine ve zaman serileri analizine
dayali modeller [2]. Nitel tahmin metotlarina; Delphi ve arastirma teknikleri verilebilir. Nicel
tahmin metotlar1 ise zaman serine dayali ydntemler; Hareketli ortalamalar, Ustel diizeltme,
Arima, Arch, Garch, Tar ve YSA verilebilir. Nicel tahmin metotlarinda sebep sonug iliskisine
dayali yontemler olarak; basit dogrusal regresyon, dogrusal olmayan regresyon, ¢oklu dogrusal

regresyon ve Yapay sinir aglar1 (YSA) verilebilir.

Tahminin basaris1 6nemlidir. Anakiitle parametresine ‘yakinlik’ ¢esitli ekonometri
tahmin yontemleri ile bulunmus tahminlerin 6rnekteki dagilimlarin ortalamasi ve varyansiyla
olciiliir. Tyi bir nokta tahmincisinin &zellikleri: Sapmasizlik, minimum varyans (Etkinlik), en

kiigiik ortalama hata karesi (OHK), tutarlilik ve yeterliliktir [3].

Regresyon analizi, gelecekte olusacak bilinmeyen olaylart mevcut bilinen veriler ile
tahmin edilirken kullanilir. Regresyon analizinde bagimli degisken ile bagimsiz degisken veya
degiskenler arasinda olan iligki ve etkilesmeyi dogrusal egri yontemi ile bir tahminde bulunur
(Kose, 2008). Bagimli ve bagimsiz degiskenler arasinda olan iliskiyi gdsteren regresyon
denklemi ile bu iliskide bulunan parametrelerin degerleri bulunabilir. Bagimli degisken
iizerinde etkisi olan bagimsiz degiskenler tahmin edilerek, s6z konusu bagimli degisken
izerinde ne tiir degisimler olacagi, hangi planlarin uygulanabilecegi, bagimsiz degiskenlerden
hangisi veya hangilerinin daha 6nemli ve etkili oldugu ortaya ¢ikarilabilir. Regresyon analizi
ile bagimsiz degiskenlerin bagimli degisken {izerinde yapmis oldugu etkilerin ne derecede

oldugu, bagimsiz degiskenlerde meydana gelecek olan degisimlerin bagimli degiskeni nasil
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etkileyecegi hesaplanabilir (Caglar, 2007). Bununla beraber istatistiksel yontemlerle bagimsiz

degiskenlerin bagimli degiskenler iizerinde yaptiklari etkiler gosterilmektedir (Yoldas, 2000).

Bagimli bir degisken ile ona etki eden bagimsiz degiskenleri inceleyen regresyon
analizinde farkli yontemler mevcuttur. Ciinkii bagimli ve bagimsiz degiskenler arasinda
bulunan iligski egrisel veya dogrusal olabilmektedir (Aksoy, 2008). Regresyon analizi

degiskenler arasinda bulunan iliskiyi incelerken su yontemleri kullanir;

Regresyon analizi, zaman serileri tahmin modellerinin kullanmis oldugu ge¢miste
meydana gelen verilerden yola ¢ikarak gelecekte olusabilecek olan taleplerin tahmin edilmesi
yontemini kullanmayip degiskenler arasinda bulunan iligki {izerinden yola ¢ikarak tahmin
yapan bir yontemdir (Ureten, 2013). Regresyon analizi; bagimsiz degiskenler (X1, X2 ...Xn)
ile bagiml degisken (Y)’deki degisimi aciklamay1 hedefler.

Regresyon modeli iki (ya da daha ¢ok) degisken arasindaki iligskinin fonksiyonel seklini
gostermekle kalmaz, degiskenlerden birinin degeri bilindiginde, digeri hakkinda tahmin

yapilmasini da saglar.

Iki ya da daha cok degisken arasindaki iliskinin matematiksel bagintis1 “Regresyon

Analizi” ile, iligkinin yonii ve derecesi ise “Korelasyon Analizi” ile incelenir.

Regresyon analizi bir tahmin (6ngoriisel) analizi olup, bagimli degiskenin bagimsiz
degiskenler yardimiyla tahmin edilmesini saglar. Ayrica bagimli degiskeni etkileyen en 6nemli

bagimsiz degisken/degiskenlerin hangisi oldugunu ortaya ¢ikarir.
Regresyon analizi;

e Basit dogrusal regresyon analizi,
e (Cok degiskenli regresyon analizi,

e Dogrusal olmayan regresyon analizi olarak siniflandirilabilir.

Aralarinda iligki arastirilmasi istenen degiskenler sayilabilir veya Olgiilebilir nitelikte
olabilir. Uzerinde durulan degiskenlerden bagimli degisken y, bagimsiz degisken x ise, y = f(x)

seklindeki fonksiyona regresyon modeli denir
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Basit dogrusal regresyon; bagimsiz degisken (X) ile bagimli degisken (Y)’deki degisimi
aciklamay1, bagimsiz degiskendeki bir birimlik degisimin bagimli degisken iizerindeki etkisini

Ol¢meyi amaglar.

Stokastik (Olasilikli) bir model olan ve anakiitledeki iliskiyi gosteren basit dogrusal
regresyon denklemi asagidaki gibi ifade edilir [3]:

y=B0+Blx+¢

Burada;

B0: Dogrunun y-eksenini kestigi yer ve regresyon sabitidir.
B1: Dogrunun egimi veya regresyon katsayisidir.

¢: Rastgele (Tesadiifi-Sans) hata degeridir.

Regresyon denklemi kullanilarak, verilen bir x degeri i¢in y’nin tahmini degeri bulunur;
ancak x ’in biiylkligii 6rnek veri setindeki minimum ve maksimum degerler arasinda ise daha

1yl tahminler yapilir.

¥ : y’nin tahmini degeri olarak tanimladigimizda, 6rneklem icin basit regresyon modeli

asagidaki gibi gosterilir.
¥Y=b0+blx

e terimi 6rneklemden elde edilen hata ve y'tahmini bagimli degisken degeri olmak {izere,
hata terimi olan e = y — y'ile gosterilir. Hata terimi her bir gézlem ¢iftindeki bagimli degiskene
iliskin gercek deger ile modelden tahmin edilen deger arasindaki farktir ve asagidaki gibi

gosterilir.
ei=(BO0+B1X)-Yi

Regresyon modelinde anakiitle hata terimi ¢ (epsilon) i¢in genel varsayimlar vardir.
Basit dogrusal regresyon modeli i¢in bu varsayimlarin saglanmasi gereklidir. Bu varsayimlar

asagida verilmistir [3]:

e Regresyon modeli parametrelerine (B ‘lara) gére dogrusaldir.

293



AT Y
I %

i %
\@; ; Ist International Data Science & Engineering Symposium

I D S E S I1 9 May 02-03, 2019

KARNABUK

UMIVERSITES!

e Bagimsiz degiskenin (X’in) degerleri tekrar eden 6rneklerde sabittir. Bir bagka
deyisle, X’ in stokastik olmadig1 varsayilmaktadir.

e Regresyon modelinde hatalarin beklenen degeri sifirdir.

Regresyon analizinde parametre tahmini “En Kii¢lik Kareler Metodu” (Least Squares
Method) kullanilarak yapilir. Amag; dagilim grafiginde (scatter plot) goriilen tiim noktalar igin,

dogruya uzakliklariin bulunmasi ve bunlarin toplamimin minimize edilmesidir.

Regresyon analizini yapmaktaki amag; orneklem bilgilerinden yararlanarak anakiitle
icin tutarl ve gilivenilir tahmin degerleri elde etmek oldugundan, gercek y degerleri ile tahmini
¥ degerleri arasinda farkin olmamasi ya da az fark olmasi beklenir. Bu nedenle f1 ve B2
katsayilarmin (y — ) degerini en kiiciik yapacak sekilde bulunmasi gerekir. Bunu saglayan

yontemlerden birisi de En Kiigiik Kareler Yontemi (EKKY) dir [3]:

Bu sebepten dolayr maksimum fayda ve verim beklenen en iyi regresyon modelini

kurabilmek adina farklart minimize edecek a ve b degerlerinin bulunmasi gerekmektedir.

Basit dogrusal regresyondan farkli olarak ¢oklu dogrusal regresyon bagimli degiskenin
birden fazla bagimsiz degisken ile iligkili oldugu durumlarda kullanilmaktadir (Yilmaz ve Top,
2009). Coklu regresyon analizinde birden fazla bagimsiz degiskenin bagimli degisken ile olan
iligkileri incelenmektedir. Regresyon analizine dahil edilen bagimsiz degiskenin bagimli
degiskeni ne diizeyde aciklayabildigi coklu regresyon modellerinde 6nemli bir noktadir.
Regresyon analizinde bagimli degisken iizerinde etkisi olan bagimsiz degiskenlerin katsayilari
etki diizeylerini gostermediginden korelasyon analizi yardimi ile bagimsiz degiskenlerin etki
diizeyleri bulunur (Karaca, 2015). Coklu dogrusal regresyon ydntemine ait matematiksel

denklem ‘Denklem 1°de gosterilmistir.
Denklem 1:Yi=a+ bl1X1 + b2X2 + --- + bnXn

Burada Yi hesaplanmak istenen bagimli degiskeni, a regresyon dogrusuna ait baslangig
degerini, b regresyon dogrusuna ait olan egimi ve Xi bagimsiz degiskenleri ifade etmektedir
(Aksoy, 2008). ’Denklem1°de b katsayilar1 bagimsiz degiskenlerde olusacak degisimin bagimli
degisken iizerinde biraktig1 etkiyi gostermektedir. Coklu dogrusal regresyon fonksiyonuna
ulagsma yolunda basit dogrusal regresyon fonksiyonunda oldugu gibi en kiiciik kareler

yonteminden yararlanilir (Yoldas, 2006).
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Dogru denklemleri degiskenler arasinda bulunan iligkiyi ifade etmekte her zaman yeterli
olmayabilir. Bu gibi durumlarda egri denklemleri kullanilir. Bagimli degisken ile bagimsiz
degiskenler arasindaki iliskiyi bulmak i¢in kullanilan egri denklemlerinde en kolay
uygulanabilecek islem verileri grafik olarak ¢izmektir. Veriler sonucunda ulasilan egriler iissel,
hiperbolik ya da parabolik olabilirler. Modellerin belirlenmesinden sonra degiskenler arasinda

bulunan iliskiyi en verimli ve en saglam aciklayan model uygun olarak secilmelidir (Ozsoy,

20006).

Bagimli degisken Y ve bagimsiz degisken X olarak tanimlandiginda y = f(x) seklindeki
fonksiyona regresyon modeli denir. f(x) fonksiyonu asagida farkli sekiller alabilir (Ersoz,

Ersoz, 2019):
Dogrusal: y=ax + b
Parabolik: y=ax 2 +b
Ustsel: y=abx,y=aex
Geometrik: y = ax b — log y = b log(ax)
Hiperbolik: y = (ax + b) —1

Agirlikli hareketli ortalama yontemi genel olarak basit hareketli ortalama yontemine
benzemektedir. Hesaplanmasinda son dénemlere ait verilerin toplanarak aritmetik ortalamasi
alman ve esit degerde agirlik atanan basit hareketli ortalama yonteminden farkli olarak bu
yontemde hesaplamaya dahil edilen donemlere farkli farkli agirliklar atanabilmektedir (Ozer,
2009). Bir diger ifadeyle, yapilacak tahmine etki diizeyi diisiiniildiigiinde daha fazla etkiye
sahip olacak doneme diger donemlere nazaran daha biiyiik agirlik, daha az etkiye sahip olacak
doneme diger donemlere nazaran daha kiigiik agirlik atanmaktadir. Bu yontemde tahmin,
belirlenen donemlerin talepleri atanan agirliklar ile ¢arpilir. Elde edilen ¢arpim sonuglari
toplanir ve daha sonra agirliklarin toplamina boliiniir. Tahmin sonucu elde edilir (Tasdemir,

2012).

Agirlikli hareketli ortalama yonteminde donemlere atanan agirlik degerleri O ile 1
arasinda degerler almaktadir ve agirlik toplamlari 1°e esit olur (Ilhan, 2015). Ug aylik donem

baz aliarak yapilan agirlikli hareketli ortalama yonteminde son doneme ait agirlik katsayisi
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0,5, son donemden bir 6nceki doneme ait agirlik katsayis1 0,3 ve en uzak doneme ait agirlik
katsayis1 0,2 olarak Orneklendirilebilir (Malhotra, 2014). Agirlikli hareketli ortalama
yonteminde tahmin edilen doneme en yakin donemin agirlik katsayisi biiytik verilerek hareketli
ortalama yonteminde her donemin esit agirhi§a sahip olmasi problemi ¢6ziime ulagtirilir
(Demirbas, 2011). Agirlikli hareketli ortalama yontemine ait matematiksel formiil ‘Denklem 2’

de gosterilmistir.
Denklem 2 : St = Wt—1At—1+Wt-2At—2+--+Wt—nAt—n YW

Burada St tahmin degeri olarak ifade edilirken, hareketli ortalamaya dahil edilen donem
sayisi n ile, donemler igerisinde gerceklesen degerler A ile ve s6z konusu donemler igin

belirlenen agirlik degerleri W ile ifade edilmektedir (Yiiksel, 106).

Hareketli ortalama yonteminden farkli olarak agriliklarin hesaba dahil edilerek istenen
veriler adina ortalama igerisindeki pay artirilmaktadir. Tahminlerin son donemlerde
gerceklesen degisikliklere daha hizli geri doniis, cevap vermesi, son donemlere verilen
agirliklarin biiyiilk olmasina baghidir. Bu asamada en 6nemli nokta donemlere verilen
agirliklarin  belirlenmesidir. Agirliklar deneme yanilma yonteminden faydalanilarak

belirlenmektedir (Y1lmaz ve Top. 2009).
Bulgular

Bu ¢aligmada, Diizce ilinde faaliyet gosteren Antik Atdlye firmasi1 adina gelecekte olusacak
aga¢ sarfiyatin1 hesaplamak i¢in 2015Q1 ve 2018Q12 arasindaki donemlere ait veriler
kullanilarak niifus artis orani, kereste fiyati ve TUFE degiskenlerine ait aym donemdeki
verilerin s6z konusu atdlye adina agag¢ sarfiyatina olan etkisi arastirilmistir. Calismada ¢oklu
dogrusal regresyon ve agirlikli hareketli ortalama yontemleri kullanilmis ve SPSS Statistics22
paket programindan yararlanarak analizler yapilmistir. Calisma sonucunda her iki yontem adina

bulunan sonuglar kiyaslanmis ve yorumlanmustir.

Tek bagimsiz degisken oldugunda bakilan R degeri ve calismada kullanilan gibi birden
fazla bagimsiz degisken oldugunda degerlendirilen ARS degeri; bagimsiz degiskenlerin
bagimli degiskenin varyansinin yiizde kagini agikladigini soylemektedir. Yani niifus artis orani,
kereste fiyati ve Tife Antik Atdlye admna kullanilan kereste miktariin %67,2 sini

aciklamaktadir.
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Kurulan modelin anlamliligi Anova ile arastirilmis ve modelin anlamli oldugu

goriilmistlir. Yani bagimsiz degiskenlerin en birinin bagimli degisken iizerinde anlamli bir

etkiye sahip olup olmadigin1 géstermektedir.

Modelde degiskenler arasinda ¢oklu baglant1 problemi bulunmamaktadir. Biitiin haliyle
model %5 anlamlilik diizeyinde anlamlidir. Bagimsiz degiskenlerin katsayilar1 tek tek
incelendiginde %35 anlamlilik diizeyinde sabit terim katsayisi 0,000 ile, niifus artis orant
katsayis1 0,001 ile, kereste fiyati katsayis1 0,000 ile, a = 0,05 degerinden kiiciik olup anlamli
olduklar1 anlagilmaktadir. Fakat bununla beraber Tiife katsayis1 0,911 ile anlamsiz ¢ikmustir.
Ek olarak burada niifus artis oranindaki degisim ile bagimli degisken arasinda ters yonlii iliski
vardir. R? degeri %67,2 bulunmus ve bagimsiz degiskenlerin bagiml1 degiskeni agiklama orani

yeterli goriilmiistiir.
Bu baglamda regresyon denklemi;

Y = 13,721 — 3,626(Niifus Ar. ) + 0,014(Keres. fiy. ) — 0,04(Tiife) seklinde
tanimlanabilir. Bu fonksiyonda yer alan sabit deger, niifus artis oran1 ve kereste fiyat1 soz
konusu atdlye icin Onerilen iiretim tahmin fonksiyonunda yer almalidir. Tiife degiskeni %5
anlamlilik diizeyinde anlamsiz oldugundan 6nerilen iiretim tahmin fonksiyonunda yer almasina

gerek yoktur.

Bu ¢alismada ayrica talep tahmini i¢in zaman serisi yontemlerinden agirlikli hareketli
ortalama yontemi kullanilmistir. Calismada kullanilan dénemler adina hesaplama yapilirken ii¢

aylik periyotlar olusturulmustur.
St=Wt—-14t—-1 + Wt24t2 + --- + Wt—nAt—n Y W

Formiilii dogrultusunda 48 donem i¢in farkli tahmin sonuclari elde edilmistir. Agirlikli
hareketli ortalama yonteminde her donem icin birbirinden farkli agirliklar uygulanmaktadir.
Son doneme ait verilerin tahmin yapilirken etkisinin daha biiylik olacagi kanast mevcutsa o
donemin agirligi daha fazla olur. Bu ¢aligmada tahmin yapilirken son doneme ait agirlik
katsayis1 0,5, bir dnceki doneme ait agirlik katsayisi 0,3 ve yine ondan bir dnceki doneme ait
agirlik katsayisi1 0,2 olarak alinmistir. Calismada tahmin edilen degerler ile gerceklesen degerler
kiyaslandiginda degerlerin birbirine yakin oldugu goriilmektedir. Bu durumda bu tahmin

yontemi gelecek yillar adina yapilacak tiretim planlamasi i¢in uygun olacaktir. Gergeklesen
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degerler ile tahmin edilen degerlerin ortalamasi alindiginda %98’lik bir oran ¢iktig1 ve tahmin

yonteminin gayet basarili oldugu goriilmektedir.

Sonug ve Tartisma

Hizla gelisen teknoloji ¢aginda isletmeler miisterilerine maksimum verimli ve minimum
maliyetli hizmetler sunma egilimindedir. Isletmelerin bu séz konusu kisitlar1 en iyi sekilde
yerine getirebilmesi icin ileride nelerle karsilasacaklarin1 bilmeleri ya da tahmin etmeleri
gerekmektedir. Bu baglamda isletmeler i¢in talep tahmini ¢alismalari olduk¢a 6nemli bir

noktaya sahiptir.

Bu calismada Diizce ilinde faaliyet gosteren Antik Atdlye firmasi adina 2015Q1 ile
2018Q12 donemleri arasinda gergeklesen veriler 1s1ginda gelecek donemler adina tahmin
yapilabilmesi i¢in bir tahmin denklemi olusturulmaya calisilmis ve kullanilan yontemler adina
cikan sonuglar kiyaslanarak hangi yontemin daha etkili oldugu ortaya konmak istenmistir. Bu
amacla ¢alismada c¢oklu dogrusal regresyon analizi yontemi ve agirlikli hareketli ortalama

yontemleri kullanilmastir.

Regresyon analizi sonucunda s6z konusu firma i¢in iiretim tahmini formiilii Y = N
-0,362 + K 0,566 + T —0,010 seklinde bulunmustur. Uretim tahmin fonksiyonunda Antik
Atolye firmasi adina niifus artig oraninin ters yonlii anlamli bir iligkisi oldugu, kereste fiyatinda
dogru orantili anlamli bir iliski oldugu goriilmistiir. Tiife degerinin firmanin tiretim tahmini

adina anlamsiz oldugu saptanmustir.

Agirlikli hareketli ortalama yoOnteminde ise firmadan alinan veriler ile ii¢ aylik

periyotlara {izerinden tahminlerde bulunulmus ve gergeklesen degerler ile kiyaslanmugtir.

Calismada kullanilan iki yontem karsilastirildiginda aga¢ endiistrisinde faaliyet gosteren
firma i¢in agirlikli hareketli ortalama yonteminin tahmin degerleri regresyon analizi yonteminin
tahmin degerlerinden daha iyi sonug verdigi gergeklesen degerler ile tahmin edilen degerlerin

farkindan ortaya konmustur.

Literatiirde talep tahmini icin birgok yontem bulunmaktadir. Farkli sektorlerde farkli

yontemler daha iyi sonu¢ vermektedir. Bu c¢alismada agirlikli hareketli ortalama yontemi
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gerceklesen degerlere daha yakin sonuglar vermistir. Bununla beraber yapay sinir aglari

yontemi ile tahminleme yapilmasi daha hassas sonuglar elde etmek i¢in denenebilir.
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Deep Learning Based Abnormality Detection Application in Enterprise Network Traffic

Emrullah ERGINAY, M. Ali AKCAYOL

Department of Computer Engineering, Gazi University, TURKEY

Abstract: In this paper, a deep learning model has been developed to detect whether
malware/spyware leaks data to command and control servers and a new dataset has been
obtained from real-time environment for test of the model. In addition, effect of the size of the
data set and hyperparameters such as the number of layers of the deep neural network on the
success rate have been investigated. In this study, real-time data for harmful and normal Internet
traffic have been obtained in the application layer and 100 features have been selected. The
developed deep learning model has been applied to 16,000 sample obtained from real-time
Internet traffic. From the experimental results, accuracy rates of 90% to 94% were obtained
with various number of samples and various number of layers in the deep learning model. It has
been seen from the experimental results that increase the number of samples increases the
accuracy rate. As well as, it has been seen that as increase the number of layers in the deep
neural network the accuracy rate increased first, further increase the hidden layers did not affect
the success rate. In this study, more distinctive and important features have been investigated
than others in the literature and the results have been tested.

Keywords: Anomaly Detection, Deep Learning, Corporate Networks, Malware
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Lean Production in Iron and Steel Production Line
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Abstract: Rapidly developing technology in the world endangers many companies we are in
today. The companies are now obliged to improve themselves in order to compete in both
domestic and international markets. In this sense, concepts such as quality, cost and customer
satisfaction are becoming more important. Lean production is a production method that is not
outdated at this point. In the 1950s, the lean production which was laid the foundation with the
Toyota Production Company, is still up to date. Lean production, which adopts zero error and
zero inventory principle, is applied in both the manufacturing sector and the service sector.
Todays, it is still very important in terms of the continuity of lean production which is developed
and integrated with new technologies. Lean production is a gateway to the world from the
Japanese people. In this thesis,” Lean Manufacturing Application in Iron-Steel Production Line
Hatt is tried to be explained. Lean production and techniques are examined in detail. Then, in

light of this information, the results obtained in iron and steel industry were interpreted.
Keywords: Lean, Just in time, Profit, Cost, Waste, Simulation
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A Road Map for The Big Data Implementation in the Judicial System
Zeynep CAGLAR

Sakarya University, TURKEY

Abstract: This research involves Big Data and its definition. Also, it covers general
visualization of the problems in Turkish legal system and deal with a real case to create a
methodology for solving the problems in filing an indictment process with the help of Big Data.
The goal is to show that how can the finishing time of the process of filing indictments
significantly reducing when Big Data technology integrated to the process. This has been done
by creating a decision support system that can apply to all the cases in the phase of linking
evidences and filling the indictment. This research will provide valuable information regarding
the methodology of applying Big Data and address the role of Big Data in solving problems of

ineffective and complex organizations.

Keywords: Big Data Road Map, Indictment, Methodology.
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Supplier Selection Using an Intuitionistic Fuzzy Evaluation System

Aysenur AKINI, M. Bahar BASKIR’, Hamza GAMGAM?
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Abstract: Selection and evaluation problems have uncertainties due to concept and its
perception discrepancies. Fuzzy set theory is one of the widely used methodology to cope with

these uncertainties. There is a growing interest in evaluations using intuitionistic fuzzy sets.

Differently from fuzzy sets, intuitionistic sets include both belonging degrees and nonbelonging
degrees. Thus, the evaluation using intuitionistic fuzzy sets gives more realistic results. In this
study, an intuitionistic fuzzy set-based evaluation system is proposed for supplier selection
problem of a construction company. This system has qualitative- and quantitative evaluation
parts. As qualitative part, decision makers of the company evaluate suppliers by the supplier
selection criteria: 1) quality, ii) price, iii) delivery, iv) productivity, v) service, vi) flexibility.
The quantitative part includes supplier scores calculated through the current evaluation system
of the company. A supplier-evaluation database was created by the abovementioned parts. The
database was structured by a-cut representation of the evaluations. The calculations using
intuitionistic fuzzy sets were done for this database, which was occurred by lower and upper
bounds. After defuzzifying the database, suppliers were classified using the well-known fuzzy
clustering algorithm, fuzzy c-means. The classification using fuzzy clustering algorithm has
95.0% accuracy.

Keywords: Intuitionistic Fuzzy Sets, Supplier Selection, Fuzzy Clustering, a-Cuts, Accuracy.
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Environmental Impact Assessment of Two Alternative Wastewater Neutralization

Chemicals in Textile Industry Wastewater Treatment Plant

Fatma Sener FIDAN', Emel Kizilkaya AYDOGAN', Nigmet UZAL?
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Abstract: The wastewater treatment in the textile industry is of special importance due to the
intensive use of chemicals and dyes. However, wastewater treatment plants have impacts on
environmental and these environmental impacts should also be evaluated and minimized.
Neutralization is one of the processes with the huge chemical consumption in the wastewater
treatment plant. Therefore, the chemical alternatives used in the neutralization process should
be compared in terms of their environmental impacts. In this study, the performances of carbon
dioxide and sulfuric acid as two alternative chemicals used in the neutralization process applied
in a textile factory wastewater treatment plant are compared using the life cycle approach. The
neutralization process using carbon dioxide yielded better results in the categories of abiotic

depletion, fossil fuels, ozone layer depletion (ODP), fresh aquatic ecotoxicity, marine aquatic
ecotoxicity, terrestrial ecotoxicity, photochemical oxidation, acidification, and eutrophication.

Keywords: Wastewater treatment, Sustainability, Life Cycle Assessment, Textile Industry,

Neutralization.
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Empati Cikar Yontemiyle Akademik Calisma Gruplarmin incelenmesi

Omer Faruk ACAR!, Burhan SELCUK?
TYiiksek Ihtisas University, *Karabiik University, TURKEY

Abstract: Bu calismada akademisyenlerin yayinlar1 kullanilarak yayindan yazara birliktelik
analizi yapilmis ve akademik caligma gruplar1 olusturulmaya calisilmistir. Yayinlarin baslik,
anahtar kelime, Ozetlerinde gecen kelimeler morfolojik olarak koklerine ayrilmis, metinsel
temizleme yapilmis ve Empati-Cikar yontemi kullanilarak benzerlik/yakinlik katsayilari
hesaplanmistir. Olusan benzerlik/yakinlik matrisi kullanilarak yayinda katkis1 bulunan yazarlar

yakinliklarina gore caligma gruplarina dahil edilmeye ¢alisiimistir.

Keywords: Semantik Ag, Graf Yapisi, Veri Madenciligi, Tiirk¢e Morfoloji, Birliktelik Analizi,
Karmasik Ag, Empati - Cikar.
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Application and Comparison of Biclustering Methods in Detecting Crime Regions

Nazan SARI, Siimeyye Gizem CAKAR, Olcay EYDEMIR, Ibrahim CIL

Department of Industrial Engineering, Sakarya University, TURKEY

Abstract: Crime analysis has importance for the detection of crime regions, the prediction of
crimes before processing and the security forces to take necessary measures. By using
biclustering methods to detect crime regions, simultaneous clustering of the types of crimes and
regions where crime is committed to producing more comprehensive results than traditional
clustering methods. In this study, CC and Xmotif algorithms of biclustering methods were
applied to the real data set in order to detect the crime regions. “Crimes in Boston” data set was
used in real data set application. In order to measure the efficiency of the biclusters, the
performance of the algorithms was compared with Chia and Karuturi bicluster score (CCPS).
The results were obtained by using Matlab functions and it was observed that results of the CC
algorithm were better compared to Xmotif algorithm.

Keywords: Biclustering, CC, Xmotif, Crime Data.
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Kronik Bobrek Hastahgimin Makine Ogrenmesi Teknikleri ile Simiflandirilmasi
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Abstract: Teknolojinin ilerlemesi ile birlikte bir¢cok veri dijital ortamlarda kayit altina alinarak
biiyiik veri yiginlar1 ortaya ¢ikmistir. Veri madenciligi sayesinde bu biiylik veri yiginlarinin
icinden anlamli ve yararli bilgilerin ortaya ¢ikarilmasi igin calismalar yapilmaktadir. Ozellikle
bliyiilk veri yiginlarin1 analiz etmede klasik analiz yontemlerinin yetersiz kalmasi veri
madenciligi yontemlerinin 6nemini arttirmistir. Her donemde oldugu gibi giliniimiiziin en
onemli arastirma alan1 olan tip alaninda da siirekli olarak hastalara ait veriler artarak kayit altina
alinmaktadir. Kayit altina alinan veriler bazen tek basma anlamsiz gibi goriiniirken diger
verilerle birlikte biitiinsel olarak analiz edildiginde gizli kalmis 6nemli bilgiler elde
edilebilmektedir. Bu degerli bilgiler, saglik sektoriiniin gelismesine ve doktorlarin daha dogru
bir sekilde teshis verebilmesine yardimer olmaktadir. Bu ¢alismada, Kronik Bobrek Hastaligi
(KBH) veri seti iizerinde analiz yapilmistir. Farkli modeller olusturularak, bu modellerin veri
iizerindeki tahmin sonuglar1 karsilastirilmis ve bu sonuglara bagh olarak veriler lizerinde hangi

modelin daha iyi sonug verdigi belirtilmistir.

Keywords: Makine Ogrenmesi, Tibbi Veri Madenciligi, Hastalik Tahmini, Siniflandirma.
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Survey on Dynamic Bayesian Network Software Tools
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Abstract: Bayesian networks are probabilistic graphical representations which are used to build
models from data and/or expert opinion. They can be utilized for a wide range of tasks including
prediction, anomaly detection, diagnostics, automated insight, reasoning, decision making, etc.
Dynamic Bayesian Networks (DBN) are extensions of Bayesian networks with temporal
support, which can be used to model systems that dynamically change by the time. Nowadays,
DBNs are utilized in a wide range of applications including robotics, data mining, speech
recognition, digital forensics, protein sequencing, and bioinformatics. Several software tools
exist in the public as well as commercial domains that support modelling and simulation of
DBNs. However, these DBN software tools differ in terms of features support, ease of use,
documentation, user’s community, etc. Therefore, it has become important to establish various
metrics for selecting the proper software tools for creating and simulating DBNs, such as cost,
licensing, GUI, built-in support for inference algorithms, structural learning, data types, etc.
The goal of this survey is the evaluation and comparison of existing software tools for building

DBNs based on a set of users centered criteria.
Keywords: Dynamic Bayesian Networks, Modeling, Simulation, Software, Tools.
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Determination of Factors Affecting Employee Productivity
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Abstract: Productivity is the relationship between the output produced by a production or
service system and the input used to create this output. High efficiency is to produce more with
the same amount of resources or more output with the same input. However, it is accepted that
efficiency and working life quality are closely linked. The efficiency of the enterprises is
important for the society and the country in which they carry out their activities as well as for
themselves. While the productivity of the enterprises is reflected in the decrease in the costs,
increase in the profit, the efficiency of the enterprises has reflections on the new investments,
increased added value, the welfare of the society and employment in terms of society and
country. It is also important to measure the efficiency that is so important in order to make it
sustainable in enterprises. The productivity measured continuously in enterprises will enable
managers to make correct and rational decisions, to see problems on time and to produce
solutions. The purpose of this study is to determine the factors affecting the productivity of the
employees in the steel industry. The study was examined under five titles. These are:
“Demoraphic Information”, “Economic Factors”, “Physical and Ergonomic Factors”, “Psycho-
Social Factors” and “Risk Factors”. According to the findings of the study, the effect of factors
on the employees will be determined and improved findings will be presented to the

management of the enterprise.
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