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PREFACE

In the current information age, data is the basis of all intelligent systems. From the agricultural
society to the industrial society, from there to the information society, the transformation
process is moving towards Industry 4.0. The ability to store and process large amounts of data
on computers has led to an increase in the capabilities of the products and services produced.
The statistical and artificial learning studies based on meaning deriving from data have paved

the way for intelligent systems in all sciences.

2l nternational Conference on Data Science and
organized in Balikesir, TURKEY on October 3-6, 2019.

The main objective of ICONDATA'19 is to present the latest data-based researches from all
disciplines. This conference provides opportunities for the different areas delegates to
exchange new ideas and application experiences face to face, to cooperate between different
disciplines from both natural and social sciences and to find global partners for future

collaboration.

All paper submissions have been double blind and peer reviewed and evaluated based on
originality, technical and/or research content/depth, correctness, relevance to conference,

contributions, and readability. Each paper proposal was evaluated by two reviewers.

20 selected papers presented in the conference that match with the topics of the journals will

be published in the following journals:

- Data Science and Applications,
- Veri Bilimi Dergisi,

r'daY

I n particular we woul d 1 i ke towoofalva briversity, Brof.. Dr .
Dr. Kbrahim Tak, Rector of Bilecik keyh Edebal.
of Mujla Séeétkée Ko-man University.

Looking forward to see you in ICONDATA 2020,
Mur at G¥K, Emre DANDIL and H¢gseyin G} R} LER

Editors

e-ISBN: 97805-031-662-9
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FDM Ti pi 3B Yazécélarén Kkl eme Parametr
Bekir AKSOY!, Ko r ay? OsamalOSALMANRe k at SELBAK
1 sparta UygullmimadrésiBtidsiml effeknol oj i Fake¢l tesi, Mekatroni k M¢gh
2l sparta Uygulamalé Bilimler !niversitesi Senirkent MYO, EI
Sl sparta Uygul amal & Bi Fakpketeshnjvbaki hesM¢i¢hd@eédnsl bj i Bel ¢ mg,
vUAO

wEl AT ATE EIi Al AGO OAETTITEEOE OiIl Ugll AOAAR
AEO A1 Al EAIETA CAiTER OA 1iEATAEOI EE D
6aEi gh0ga08 %EI Ai AT E Ei Al AO OA E hilinmékieds Ofisede
Deposition Modelling (FDM)UET OBT Eh @ EUEI AT o" T UDOOI O #
iTAOAE AET I hi AEOAAEO8 &$- EI A |1 OAOGEI AT b
EUAT 1 EEI AOE DPAE &1 E EhiI AT A MPAOCEHRRADDAT DA
OAEI ETET A UETAITEE AAOET EgOATI A EITA 1T1TA
AAET T AGE O11 O0AOUI A AAOET EgOATIT A EITA 1 b«
DAOATI AOGOA AAsAOI AOE UAUagl alAA AGEIOAH i Al A EGA
EUAT 1 EEI AOE Eé¢ET EOOAT AT AAgAOlI AOA UAEald
i DOEI 6 DAOAI AOOAT AOETE AOI T AUA UET Al EE
AAET AAAE PAOeAAA EAOEAQGI ABE AU AEIEATEUGA 1 EKI
OApgl AT T agh T1AAAEO308

Anahtar Kelimeler: & $-h dhi AT A 0AOAT AOOATI AOER $AOQET

Optimization of FDM Type 3D Printer Process Parameters Using
Deep Learning

Abstract

In recent years, the additive manufacturing telsnology has become a popular area for beini
used by large masses and it has been emerged with the fabrication of engineeri
componenets within a short span of time. Additive manufacturing technology is also know
as "Desktop 3D printer". In this method, ® CAD model is converted directly into a product
The dimensional accuracy, surface roughness and mechanical properties of FDM built pa
are dependent on many process parameters. In the study, the model was established w
deep learning to predict the pocess parameters. According to the literature, the testing o
the model has resulted in optimization with deep learning. By entering the proces
parameter values obtained from the model into the software, it can be manufacture part
close to the desired alues for the mechanical properties such as the relative density, tensil
strength and hardness. In this way, to achieve the optimum parameters for manufacturin
to minimize the experiment, to obtain different mechanical properties of the parts to be
manufactured, will be gained in terms of time and cost.

Keywords : FDM, Process Parameters, Deep Learning

A £ X £ oA £ oz N T A N -
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e (Convolutional Neural Networks/CNN),
E:] 4 AEOAOI AUAIT 3ET EO l g1 AOg
g i3 i . AOxT OEOT2. . h KAEEhI Al E
| ‘ oo n (Generative  Adversarial Networks/GAN) ve
wis autoencoder gibi model ve algoritmaladan
s i1 ORl AEOAAgO8 $AOET EsOATI
19881592 2008 2008 2010 2012 2018 AgEOEI h AOEAOE Al ATI1AO
€ T @ co0000 2LeeCe. .- EOCIT AT g1 1 2R OAA308 puL
Sk S L EOAOAOI O ETAAI AT AEgET AA
. . AET AhAT1T AOET AAT AEOEOE 11 A
sz | EOL I Alal AOAE  CIAEGWAD AAEIALIA
p go— NP - e I OAl al al OAEI EI Eh ¢¢ h OA

< DAOé A EA|EOAOE cu h Ui UAL
s U hAT Ugi AT a1 AOgUA
o AEE B8-cprBppyw UAT AT eEUAchQEEﬁilﬁ@E&EE@ AT Oducdl E

CEOOAOQEIE r1Y OAEI ETE cm QEAE ehoomsia
FDM, lif halindeki termoglastik malzeme N ﬁ
AOEOEI AOAE 11 06h0OOOOI Al Eéél,%g %5
EAOI Al a1l IIOhOOOOIIAOqIA A % | .
p 8 mAEEI c¢oAA &$- OEOO%I ’AlaW%M KlA A EI%W

algoritma/modelleri kullanarak en uygun model

veya algoritma tespit AAEI | EhOEOS +
i TAAT TA1 Cci OEOI Al AO Eé AOEOE
WT 8¢ AT 8001 OE I OAT g El A
DAOAI AOGOAGE Al AA AAEI T EhROE
2 Materyal ve Metot

0O AEi i T AA &$- OEDPE UAU

e ) TOIQTA]AQET ~Ehl Al A DA
cAEET GEBOQMI- hAl AOEgE OA E'A&Aé@ﬁhﬁﬁﬁjﬂ%@ 6BAATYFa AA & A]
&$- OAETTI11T EEOEN DAOeAEsz uaqﬁgﬁ(ﬂ) (ﬂ@QﬁmwgﬂliAo

i AEATEE EUAITEEI AOETE AOEEI AUAT AEOéi E PAOAT AOCOAUA

|
OAEED Eil PI AEO AEO Oi oAZdMaeyal" & pAOAI AOOAI AOEI]
bAO&éA 1 UAOET AA AOEEOET E ETKAMIANI IAEA Ainl AOREMAT €EEe OECA
6-x 8 &$- AAOE&£]I BADPRKOe Al AN T1061 RAAIABDOABAOK - MABEODRAT AG
DAOAI Of AT Og 1 UAOET AA Ehil KiBAT1 BAAAAAOGA) ARGEITIEA h OFAT 8

EaqUagh EAOI AT EAl gl lagoagh RXRi$I-COOBBRAT JAUAADEAOER UPHAET

AEO AOCEE®d OAOA30O 1 OAOEI | EROEOS

&$- OAETTITEEOE EI A UAPAU UAEY OUcCOIlI Al Al AOa
cCitTiiiUAA i1 AOEeA OgqE EAOhagl AhOgeal gU
kavramlardan AEOEOEAEO8 $AOEI EgOAT T A 1 AEETA
EgOAT T AGET ET AI O AAil g T1 AT AEO EgOATIT A 1 AOI AGAOOS
$AOET EoOAT T A UAEI Ahgig 6T EIT O OIUOOI AT A UAPgbOg EI A
OAOET EI OAi OEI 1 AOETE EgOAT I AE EeEI] AEO AOAUA
CAOEOEI T Eh eTEI O EhRI AT A EAOI AT1 AOgT AA 11 06hOGO pp 8
$AOET EwoOAT T AhiUVd EORGBEWWR BHUAOAOhME
AEOI AhEI AAT 11 0hAT AEO UAPgUA OAEEDOEO pg 8 S$AOEI
EgOAT I A EITE T1AOAE ¢nme Ugl gl AA (ETOIT801T ¢mmo
Uai gl AA UADiaﬁ I1TABsO O! &AOGO , AAOT ET C !'1Ci OEOEI
Al O $AAD "AITEAE . AOOO po AEAAAT EE Al ghi AAA AAOE]
EgOAT i A &Al ahi Al ADal EAROLE Admiall AO
$ AOEI Eg OAT T A +1T 10111 O0UlTAIl OET EO Agl AOg
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4AAT ] pd &$ - AEEAU]I Adali )
EAOhal AhOgOaql i AOa -29] veri toplama
Eorius 900mc  BigRep ONE 3D Moejo
Tabla boyutu 914x609x914 1003x1005x1005 127x127x127
(mm3)
Katman kalmhg  178-330 150-400 / 400-900 178 veri hazirlama
(mikron)
Gift nozully Gift gozully Tekpozully
Imalat Yintemi EBM EEM EBM
Kullamlan ABS. Shatasius. BigRep FLA. ABS plus degiskenlerin
Malzemeler Termoplastibler BigRep Pro HT. secilmesi
Biz Bep PETG
Destek §T-130 BizRep PVA Cézinir SR-30
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" A6 OEgEI EU 6AUOAE Uil UUgl AA T AUAAT A CAIl AT

hAEEI AA EIi AOT AT Eh OA AO EiI AO1 Al AT ET AAOA
EAT AA OTIOeIAOq Ei A CcilT1iE UAR AIekohdmisi odrdkC
AA AA1 AT AgOgql Al Ag AEITTIEOETAAN AEI CEN

i OAGEI AZEAEOEOI 11 AOAE AAgAOlI AT AEOEIT | AEOD/
AETTTIEE 11T AATET Al UAUCal EBDEREDARIOEARIOAL
i OAGEI Oi OAAET AA AEOGEZAZ AEO OiIl 11Ul AAgga
i ARUA AOAéel AOgl gl Oi 1l |1 OAGEI OOOAOGAEEIT A<

hAEEI 1 ATAEOCOAEGET A UBDERAEDAANLELH AAEADUAOAA,
EAOCAEAOI A 1T OOAUA eaEAOgl Al AO eAIthAh
UAEA]Il AAgesag AOAT OAEI AO OA EOI 1 AT gAaql gl E
Al Ael Al AEOAAg 08

Anahtar Kelimeler: ! dekonomisi, Yeni Medya, Emek

Research of New Media Products in the Context of Network
Economy

Abstract

The economic changes that took place in the last quarter of the century have progress
predominantly in technological developments and theoncept of network economy has taken
its place in daily life with both its effects and its results in the continuation of this progress. It
the network economy, which is also called as new economy and knowledge econon
information is considered as the mosimportant production factor compared to traditional
economic models. The most common examples of the new economic model where the curre
material is information and the new media products in which the user plays an active role ii
the production process with his / her personal knowledge and experience. In fact, the
perspectives that new media tools shape all production strategies according to the data the
get from their users have started to become widespread. In this context, this study aims
focus onthe advantages of the companies in the context of the effects of the network econor
and the responses of the user

Keywords: Network Economy, New Media, Labor
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Determination of The View Of Secondary And High School
Students Online Games

Abstract

With the rapid development of technology, the use of electronic devices such as compute
tablets and mobile phones has increased considerably. In this work, it was aimed
determination of middlA AT A EECE OAEI 11 OOOAAT 608 b,
educated on 56-7-8-9-10-11-12th classes in province of Isparta. Based on the findings of th
survey conducted on 371 students studying in the relevant schools, the perspective of tt
student universe on online games will be estimated.

KeywordsOnlineGames, Student, Secondary School, High School
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Visual Aesthetic Analysis Based on Saliency
Onur Denz KURT:, Mehmet !DKKMEN

1Baskent University, Faculty of Engineering, Department of Computer Engineering, Ankara, TURKEY

Abstract

Visual Aesthetic Analysis aims predicting the admiration degree of an image. Predictir
aesthetic image score is ahallenging task. Within this scope, this study aims to increase th
predicted score accuracy of such a system which is trained with a dataset that contains imag
score pairs. Among the early efforts, various manual techniques were designed which a
basedon photographic and psychological aesthetics rules. In recent approaches some de
learning techniques are used for prediction such as trying to capture some aesthetic feature
In this study, instead of using all the information present in an image, patdially admiring
regions (i.e. salient regions) of an image are identified by producing the Salientjap of the
image. Then, a Convolutional Neural Network (CNN) is trained with these salient regions
images and their scores in order to find out whethethis process can increase the accuracy ¢
the score prediction or not. The reason of working with the salient region is to avoid addin
the needless features of an image to the analysis as much as possible. For the experime
images in the dataset are reized into different scales (100x100, 180x180, 200x200, 224x224
to investigate how the level of image detail affects the result. For each of these combinatiol
OEA #.. 11 AAl EO OOAET AA OADPAOAOAI Uh ATA
results of these experiments revealed some interesting and valuable information which can t
a baseline for possible future studies in this area.

Keywords : Saliency, Aesthetic Prediction, Convolutional Neural Network

Among the early efforts, various manual
_ techniques were designed which are based on
1 Introduction photographic and psychological aesthetics rules.

Visual Aesthetic Analysis is a challenging task In recent approaches some deep learning
and getting popular day by day. At the presenttime  techniques used for prediction such as trying to
social media platforms are becoming very common  capture some aesthetic features such as using tags
all around theworld. As a result of increased usage _[6], using Conventional CNN models [7], using
I £ Ol AAUBO Ol AEAI I AAE AresiBubl A Refbria | ResNet) 18D O AiiPdich h
Facebook, Flicker and etc.) visual aesthetic analysis  method [9] or using Cumulative JensetShannon
becomes popular. There are many platforms that  Divergence [10].
allow users to upload their photos and also allow
users to rate or like the photos that are uploaded by
the other users. At this point, the question of what 2 Theoretical Background
are the_metrics that determine a photo more likely 2.1 Convolutional Neural Network (CNN)
to be liked or rated most comes. This research _
proposes an approach in order to predict the Deep Learning Methodsgave very successful
admiration degree of the photo. As a result, the ~ results in image processing tasks including image
more likely to be rated photo will be chosen from class_lflcatlon, obje(_:t detection, saliency detecjuon
the archive ofthe social media user and uploadedto ~ @nd image aesthetics assessment. A convolutional
OOADBO AAAT OT 68 $OO0ET ¢ OERa NRWGHKAENNDIS Fe & theprapst RIDHRD h

this research is based on The Deep Learning @&lgorithms fordeep leaming CNN is a type of

methods in the literature and this method is machine learning algorithm in which a model learns
developed by using CNN (Convolutional Neural !0 perform classification tasks directly from images.
Network). Using CNN for deep learning hasecome very

popular due to these three factors

e-ISBN: 97%05031-662-9
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CNNs eliminate the need for manual feature
extraction? the features are learned
directly by the CNN.

1 CNNs produce stateof-the-art recognition
results.

1 CNNs can be retrained for new recognition
tasks, enabling user to build on preexisting
networks.

A convolutional neural network can have many
layers that each learn to detect different features of
an image. Filters are applied to each training image
at different resolutions, and the output of each
convolved image is used as the input to the next
layer. Thefilters can start as very simple features,
such as brightness and edges, and increase in
complexity of features that uniquely define the
object. Three of the most common layers are:
convolution, activation or ReLU, and pooling.

1 Convolution puts the input images through
a set of convolutional filters, each of which
activates certain features from the images.

1 Rectified Linear Unit (ReLU) allows faster
and more effective training by mapping
negative values to zero and maintaining
positive values. This is somiémes referred
to asactivation, because only the activated
features are carried forward into the next
layer.

1 Poolingsimplifies the output by performing
nonlinear down sampling, reducing the
number of parameters that the network
needs to learn.

- CITTTITITE]

|2

[}

O
|

CONVOLUTION + RELU  POOLING

3 \"“ N connecTeD = Y
Y Y

FEATURE LEARNING CLASSIFICATION

Figure 2. CNN Example [1]

A convolutional neural network can be traired
by hundreds, thousands, or even millions of images.
When working with large amounts of data and

e-ISBN: 97%05031-662-9

complex network architectures, GPUs can
significantly speed theprocessing time to train a
model. Once a CNN is trained, it can be used in real
time applications, such as pedestrian detection in
advanced driver assistance systemfd].

2.2 Salient Region Detection

Salient RegionDetection is taking the useful
area of an inage by the salient region extraction
methods. Salient regions are usually defined as the
regions that could present the main meaningful or
semantic contents We, as humans, are experts at
quickly and accurately identifying the most visually
noticeable foreground object in the scene, known as
salient objects, and adaptively focus our attention
on such perceived important regions; but it is not as
easy for machines to identify the object in an image.

Figure 2. Given an input image (top), a global
contrast analysis is used to compute a high
resolution saliency map (middle), which can be
used to produce an unsupervised segmentation
mask (bottom) for an object of interest.[2].

3 Method

The proposed method is to implement a system
that predict score of the images with higher
accuracy. In this direction, there are many
experimental works have been made. In this study a
Convolutional Neural Network model has
developed, and this model has trained and tested in
many conditions. The CNN Model of this study is
shown in Figure-4.
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Salient

Region
Detection

-~

TYF3Sa

Train CN
Model

Result:

Figure-3. Process Pipeline of the proposed
approach. Path (a) Saliency used, path (b) Saliency
not used.

The main goal of this study is to increase the
accuracy of the system. While doing so, the effect of
using salient region for this purpose will also be
studied.

The CNN model structure ofhtis study is shown
in Figure-4.

224 % 224 x3 224 x 224 x 64

=) convolution+ReLU

"/
4 /7

' Vi
112 x 112 x 128

56|x 56 x 256

Y/ |28% 28 x 512
7 [~ A14x 14 x 512

7

Figure-4. CNN Model Structure.

In the CNN modelstructure layers are;

1 AnlImage Input Layer as 224x2243. We use
RGB images fothis study.

i Five Convolution Layers + RelLU Layers,
which are;

224x224x64
112x112x128
56x56x256
28x28x512
14x14x512

O O O o o

e-ISBN: 97805-031-662-9

1 A Fully Connected Layer

1 A Regression Layersince our problem is a
regression problem.

4EA 11T AAI 80 O ard BHown ig
Table-1.

Table-1. Training Options

CNN Model Training Options
Attribute Value
Initial Learning Rate 0.00001
Mini Batch Size 16
Validation Patience 10
maxEpochs 30

A short brief about each training options;

1 /nitial Learning Rate:The learning rate is a
hyperparameter that controls how much to
change the model in response to the
estimated error each time the model
weights are updated [4].

1 Mini Batch Size:The Batch Size is the
hyperparameter that defines the number of
samples that put into process before
updating weights.

1 Validation Patience:The number of how
many times the loss onthe validation set
that can be equalto or larger than the
previously smallest loss before training
stops.

1 Max EpochsAn epoch is the fullpass of the
training algorithm over the entire training
set and maximum number of epochs to use
for training.

In this direction, there are many experimental
works have been made.

The CNN model thats developed in this study is
based on Vgglé CNN Model. ie CNN modethat is
developed in this study isoptimized for average
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computer specifications. The hardware
specifications determine the CNN Model size.

The system specifications had given in Tabl2.

Table-2. System Specifications

System Specs.
CPU T £ 6820HQ @2.70GH
Memory 8GB
b+tT5T! am
GPU 128Bit 512 Core

4 Experimental Work

As mentionedbefore various experimentshave
been made. These variations are;

1 Training and Testing with different sized
images.

1 Training and testing by using salient regions
or whole image.

In this study, AVA (Aesthetic Visual Analysis)
data set is used. AVA dataset, whichgccording to
our best knowledge, is the largest publicly available
aesthetic assessment dataset. The AVA daet
provides about 250,000 images in total. The
aesthetics quality of each image in the dataset was
rated on average by roughly 200 people with the
ratings ranging from 1 to 10,and 10 indicates the
highest aesthetics quality while 1 indicates the
lower aesthetics quality. For a fair comparison, we
use the same partition for trainingand testing data
as the previous work in which roughly 7,000 images
are used for training and 3,000 images for testing.
[3].

The development codes and the application has
developed on MATLAB (Matrix Laboratory) and
Deep LearningToolbox is usedas the library.

In this study, the accuracy is calculated image by
image in each experiment. Aftethe image accuracy
ratios are calculated, then the averageccuracy is
calculated for 3000 test images. The equation for
image prediction calculation is shownin Equation
(1) and (2)

The Equation parameters are;

0 0®o i dhhewrepresentetion of image
score prediction performance in
percentage.

f "Yoé i QReal score of the image.

e-ISBN: 97%05031-662-9

T "Yoéi Q :Predicted score of the image.

1 9 "Yo ¢ Diference between the real score
and the predicted score.

1 YOEIYDET Q YoEl Q 1)

Wee, . BT Q "Yogi Q

O WWOol cu%fw ¥ & p T T(2)

Ywéi Q
1. The accuracy of an image in this study is the

value of how much the prediction score is
close to the real score.

4.1 Different Image Sizes

In this section, the resultsof training and testing
the CNN model with different image sizeswill be
presented.

The experimentsare done with sizes 100x100,
180x180, 200x200 and 224x224.

4.1.1 100x100

In this experiment, the train and the test images
are resized into 100x100. After resizing operation,
the CNN modelis trained with 7.000 training
images. Then the modek tested with the 3.000 test
images. The 20 of the 3000 prediction results have
shown in Table2.

Table-2. Test Results Samplef®r Size 100x100

ResultoF ¢ KS CANBG Hn ¢S
T Yl 3 §Real Scorg z(r:i(::ted Difference -Fl;r\e(dlictiz(l)r?
Accuracy

953955 5,5323| 5,96879959 0,43649959 92,1099797%
954119 5,6894| 5,20674704 0,48265294 91,5166284
954223 5,3835] 5,22130637 0,16219364 96,9872077
95630 6,0995| 5,5387888 0,5607112 90,8072595
956382 6,4113| 5,4015398 1,0097602 84,250305
956398 6,0256| 4,83570433 1,18989567 80,252660§
956503 5,2212| 5,9196434 0,6984434 86,6229334
956518 5,8136| 5,57838539 0,23521465 95,9540621
956575 5,8908| 5,56048107 0,33031893 94,3926304
956593 4,7459] 6,0150919 1,2691919 73,2570873
956696 5,5984| 5,96516514 0,36676514 93,4487507
957053 6,525( 5,28717947 1,23782053 81,0295704
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957072 7,0342| 5,8602857€ 1,17391424 83,3113324
957514 4,0808| 5,7226305 1,6418305 59,7669452
957972 4,9442( 5,58378792] 0,63958792 87,0638745
957982 8,2394| 5,30496025 2,9344397Y 64,3852738
96317 5,0806| 5,0263729] 0,05422709 98,9326637
96332 4,6831| 5,34589577 0,66279577 85,8470721
96512 4,7842( 4,77781963 0,00638037 99,8666367
96570 4,7135| 6,09179497 1,37829497 70,7585665

956398 6,0256| 4,98870187 1,0368981¢ 82,7917854
956503 5,2212] 6,40455627 1,18335627 77,3355498§
956518 5,8136| 5,41922092 0,3943790§ 93,2162674
956575 5,8908| 6,37957859 0,48877859 91,7026789
956593 4,7459| 5,26840444 0,52250444 88,9904024
956696 5,5984| 7,12594891 1,52754891| 72,714545]
957053 6,525| 4,9051799 1,6198205 75,1751648
957072 7,0342] 7,09182359 0,0576235§ 99,1808084
957514 4,0808| 6,1490497q4 2,0682497¢ 49,31754171
957972 4,9442| 5,1431775] 0,19897751 95,97553689
957982 8,2394| 5,18456984 3,0548301¢ 62,9241187
96317 5,0806| 5,1902389§ 0,10963895 97,8420078
96332 4,6831| 5,22959185 0,54649184 88,3305534
96512 4,7842| 5,07002783 0,28582789 94,0255879
96570 4,7135| 6,27267409 1,5591740§ 66,9210972

The results of this experiment are shown in

Table-5.
Table-3. Results FoiSize 180x180

The results of this experiment are shown in
Table-3.
Table-3. Resultsfor Size 100x100
Results with No Saliency
Parameter Value
Number of Train Images 7000
Number of Test Images 3000
Image Size 100x100Q
Saliency Threshold No Saliency
Total RMSE 0,82
Accuracy (%) 87,21

4.1.2 180x180:

Training and testing processesare done with
the size 180x180 for the same train and test
datasets. Sample results have shown in Figue

Table-4. Test Results Sample®r Size 180x180.

ResultoF ¢ KS CANRG Hn ¢S
;FDY k3 Real Scoré zgeo(:(iected Difference ;erlictiaor?
Accuracy
953955 5,6323| 5,94048834 0,40818834 92,6217244
954119 5,6894| 5,35174513 0,33765487 94,0651937
954223 5,3835| 4,7786293 0,6048707| 88,7643597
95630 6,0995| 5,6580925 0,4414075 92,7632183
956382 6,4113 7,099154] 0,687854] 89,2712243

e-ISBN: 97%05031-662-9

Results with No Saliency
Parameter Value
Number of Train Images 7000
Number of Test Images 3000
Image Size 180x180
Saliency Threshold No Saliency
Total RMSE 0,82
Accuracy (%) 86,03

4.1.3 200x200:

In this experiment, the train and the test images
are sized to 200x200. After resizing operation, the
CNN modelis trained with the same 7000 training
images ands tested with the same 300 test image.
The 20 of the 3000 (same with the experiment
100x100) prediction results are showedin Table-6
for better comparison.

Table-6. Test Results Samplefor Size 200x200
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ResultoF ¢ KS CANBG Hn ¢S] Accuracy (%) 87,23
. TYI 38§
T Y I 3 4 Real Scors g:;(::ted Difference | Prediction
Accuracy 4.1.4 224x224:
953955]  5,5323| 5,23845434 0,29384566 94,6885444 Lastly, the same experimentis repeated with
the same images butwith 224x224 sizesof dataset
954119 5,6894| 5,65704155 0,0323584% 99,4312507 The results are given in Table8
954223 5,3835| 4,2167143¢ 1,16678562 78,326634¢
95630  6,0095] 5,08052492 1,0189750¢ 83,2941212
956382  6,4113| 6,35137653 0,05992347 99,0653461 Table-8. Test Results Samplefor Size 224x224
Resultof TheCA NB U HAO ¢Sad 1
956398|  6,0256| 4,9204721H 1,10512789 81,6594554 i}
. TYlI3$
— Predicted . .
956503|  5,2212| 5,5514435¢ 0,3302435¢ 93,6749487 T Y+ 3[RealScorf o Difference | Prediction
Accuracy
956518|  5,8136| 4,42368317 1,38991683 76,0919768
053955  5,5323| 5,45848894 0,07381106  98,665816
956575|  5,8908| 5,2932233d 0,59757667 89,855764€
954119] 5,6894] 5,0124187H 0,67698125 88,101008
956593  4,7459| 6,0572962¢ 1,3113962¢ 72,3678064
954223 5,3835| 4,56572294 0,81777706 84,8095652
956696|  5,5984| 5,71583229 0,11743223 97,902396E
95630  6,0095| 5,0603532¢ 1,03914674 82,9634114
957053 6,525 4,9152593€ 1,60974064 75,3296454
956382  6,4113] 5,94887257 0,46242749 92,7873063
957072| 7,0342] 6,55906057 0,47513943 93,245295E
956398]  6,0256| 5,7058939d 0,31970601 94,694204¢
057514  4,0808| 5,22285654 1,14205657 72,0139061
956503  5,2212| 5,43424511] 0,21304511 95,9196141
057972| 4,9442| 5,2552022d 0,31100229 93,709755
056518|  5,8136| 5,14627749 0,66732257 88,521353¢
957982 8,2394| 5,43129301] 2,8081069Y 65,91855
956575|  5,8908| 4,74422121] 1,14657879 80,5361107
96317| 5,0806] 4,9850902€ 0,09550974 98,120109
056593 4,7459] 6,4612264€ 1,7153264d 63,8566665
06332|  4,6831| 4,4142179H 0,26888205 94,2584602
056696|  5,5984] 6,4087681¢ 0,8103681d  85,525004
96512  4,7842| 4,4935903H 0,29060965 93,925637€
957053 6,525| 5,95890093 0,56609907 91,3241522
96570  4,7135| 6,07454824 1,36104824 71,1244671
957072| 7,0342] 5,5337829€ 1,50041704 78,6696847
The results of this experiment are shown in
Table7. 957514  4,0808| 4,84378674 0,76298674 81,3030117
Table-7. Resultsfor Size 200x200 957972 4,9442]5,072710510,12851051 97,4007825
R Its with N lien
esults with No Saliency 957982|  8.2394| 5.65773964 2,5816603q 68,666888¢
Parameter Value 96317| 5,0806| 5,66968014 0,58908014 88,4053041]
Number of Train Images 7000 06332 4.6831| 4,5370965 0,1460035 96,8823327
Number of Test Images 3000 96512|  4,7842| 5,98489571 1,20069571 74,902894¢
Image Size 200x200 96570  4,7135| 5,95597744 1,24247744 73,640024¢
Saliency Threshold No Saliency,
Total RMSE 0,84

e-ISBN: 97%05031-662-9
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The results of this experiment are shown in

Table-9.
Table-9. Resultsfor Size 24x224
Results with No Saliency
Parameter Value

Number of Train Images 7000
Number of Testmages 3000
Image Size 224x224
Saliency Threshold No Saliency
Total RMSE 0,87
Accuracy (%) 86,70

As a result, the best accuracy rate is calculated
for 200x200 image size for Non_Salient images. In

the next section the saliency method will be usefibr

training and tesing images.

4.2 Salient Regions:

1 Thetask of saliency detection is to identify
the most important and informative part of
a scene. Saliency map models human visual
attention and is capable of highlighting
visually significant region. Therdore, it is
natural to adopt saliency map for selecting
regions that humans usually pay more
attention to [3].

2 On this section the images, which are used
previously, are masked with their own
saliency maps. The highest accuracy is
achieved in 200x200images therefore, the
salient region experiment had done in
200x200 as well.

3 The model is trained with the training
options in Table-1. The results ofthe same
20 of 3.000 imagesare shown in Tablel0.

Table-10. Test Results Sample®r Saliency Used

954119 5,6894| 5,87291241 0,18351241 96,774485¢
954223 5,3835| 5,093249¢ 0,2902502 94,6085223
95630 6,0995| 4,98687554 1,11262447 81,7587595
956382 6,4113| 5,84981017 0,56148984 91,2421837
956398 6,0256| 4,70459037 1,32100964 78,0767114
956503 5,2212 5,0730319 0,1481681 97,1621831
956518 5,8136( 5,6215295¢ 0,19207044 96,696187¢
956575 5,8908| 5,14306641 0,74773359 87,3067564
956593 4,7459| 6,0194959¢ 1,2735959¢ 73,164289¢
956696 5,5984| 4,91310883 0,68529117 87,759160z
957053 6,525] 5,40341429 1,1215857H 82,8109464
957072 7,0342| 6,07526494 0,95893507 86,367531¢
957514 4,0808( 5,20692634 1,1261263H 72,404275
957972 4,9442| 5,3663072¢ 0,4221072¢ 91,4625772
957982 8,2394| 5,3791551¢ 2,86024484 65,285763
96317 5,0806( 6,23597527 1,15537527 77,2590783
96332 4,6831| 5,7271480¢ 1,04404804 77,7060482
96512 4,7842| 3,99976707 0,78443293 83,603676
96570 4,7135| 5,06281757 0,34931757 92,5889981

The results of this experiment are shown in

Table-3.
Table-3. Results with SaliencyUsed

Results with Saliency

Parameter Value
Number of Train Images 7000
Number of Test Images 3000
Image Size 200x200
Saliency Threshold 0,3
Total RMSE 0,84
Accuracy (%) 86,55

ResultF ¢ KS CANRG wn ¢85
. TYI 3§
T Y| 3| Real Scor{ Predicted Difference | Prediction
Score
Accuracy
953955 5,5323| 5,78868819 0,2563881¢ 95,3656132

e-ISBN: 97%05031-662-9

The average accuracy of the.300 test images is

86,25%.
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5 Conclusions

Developed CNN modelwas tested in many
different variations, such aschanging the sizes of
the train and test imagesThe question was whether
using the Saliency methods or not using the saliency
methods.

According to the final results, the best result is
achievedwith the size of 200x200 withoutusing the
saliency methods The main goal of the study is
increasing the prediction accuracy of an image.
First, the experimentswere made for image sizes in
order to find the optimum image size for the highest
accuracy. The results showed that the optimum
image size is the 200x200.

The saliencymethods gave loweraccuracy than
full image. While masking the image with its own
saliency map, some keyoints or features may be
lost. But working with the full image or sceneCNN
uses the key point or features which saliency
methods ignore.

Although the saliency methods lower the
accuracy, the CNN model thatis developed in this
study managed to increase the prediction amiracy.
The highest accuracy value 87,23%hich is higher
than the early efforts[3,4,5,6,7,8,9,10]

The CNN model has the acceptable test speed

that is 25ms/image.

In the future works, different CNN models can
be usedin order to improve the accuracy andcthe
results of these modelscan be compared to each
other. Another future work may expand the CNN
model with a higher performance computer.
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A-ék Kaynak Kodlu Graf Veri Tabanl e
Bekir Eray KATE, Ecir Ujur L KIGEINKSKHLASARI MAN
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EI EREEI AOET EIT1 AU AEO hABEIEAZOAR EADAT A KRAI
OAOEI AOE AT 1 Ai AbGgl g EIT AUI AhROagOi AEOAAg 08
i *Al OO0 OAPER . AT tEh ! OATCi$"h (UDPAO' OAPEY
Anahtar Kelimeler: ' OAZ 6 AOE 4 AAATAN ROa M OhQA & hDROE Az

Comparison of Open Source Graph Databases

Abstract

Graph databases are a type of NoSQL database that uses graph theory to store, map, and ¢
relationships. In graph databases, graphical structures with nodes and edges aused to
represent the data. It makes it easier for both people and machines to understand the da
because the relationships between assets and data are easily expressed. In this study, o
source graph databases (JanusGraph, Neo4j, ArangoDB, HyperGraphdi8l Titan) are
presented by comparing.

Keywords: Graph Databases, Graph Database Comperasion, Graphs
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A Performance Benchmarking Studyfor Audio Classification
Using Recurrent Neural Network Models

Abstract

Audio processing is a research area where the basic properties of sound are analyz8dart
home, smart assistant, systems such as smart vehicles to sowmhtrollable systems are used
in many areas. In contemporary studies, classical machine learning techniques can
insufficient to cope with large data volumes. Thanks to the ability aleep learning to process
large data, which has increased nowadays, the success of high classification accuracy in
solution of various problems has increased. In the context of deep learning, the Recurre
Neural Network (RNN) models based on deep lening architectures such as bidirectional
Recurrent Neural Network (RNN), Gated Recurrent Units (GRU), Lefsinort Term Memory
(LSTM) are quite good to learn the time series solution as accepted as a natural infrastructu
of sound tracks. Since these modetsan quite good learn, they are highly preferred in the field
of audio processing. Based on the purpose of the problem solution, ppeocessing on the raw
audio data can be used or classification process can be performed by learning over the au
clips. In our study, a performance comparison between these models was made by consideri
the experimental classification performance results obtained from raw and preprocesse
sound data from some datasets by using different network sizes and parameter configtitns
in deep learning architectural models such as RNN,-directional RNN, GRU and LSTM. In thi
study, a comparison and discussion with obtained results based on objective evaluatiane
included.

Keywords :DeepLearning, Recurrent Neural Network, Audio Processing.
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etmektir. Delta spektra olarak bilinir [18].

Delta2: " O EI éi EAOCADI AT Al AA1 OA A
EUT EOAI EEI AOETET AAOEl 3 OAO e¢A0OeAOAlI AOET AAEE AAgEh
EaqUal gl UAAA AAgEINEIT ET EOI AT AT 1 AO

EAOADPI AT i AGaT A AAUAT T AEOAAa O OA @eEEOA AAIlI OA
spektra olarak bilinir [18].
2.2 TSA (RNN)

4 AEOAOI AUAI 3ET§0 | @4 2.. h ETAAEE AAgi AAI
Al AR AAEI AT eaEahal |1 AOAOO AAgi A CEOAE 11 AOAE
AAOI AT AEgE ’o 9APAU 3ETEO !wga3g 93! Oi Oi Ai 08
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What is Meta Analysis? Applications of Meta Analysisin A
Researchon Social Sciencem Turkey (2005-2019)

Abstract

Meta-analysis is described as reaching to new conclusions by combining the results of a lar
number of individual studies. Meta analysis isnterpreted as the analysis of other analyzes
Meta analysis is how used in many different areas such as health, education and psycholc
In this study, it was explained what metaanalysis is, its historical development, process step
of metaanalysis tednique, statistical techniques used in metanalysis, strengths and
weaknesses of metaanalysis. Later, the studies carried out by meta analysis technique in ot
country between 20052019 were investigated. The investigation process was carried oL
from sources such as national thesis monitoring center, Google scholar, ebscohost. As a re
of the investigation, 102 (thesis, article) studies were detected. Among detected studies,
were in the field of education, 1 was in the field of finance, 6 were the field of business, 20
were in the field of psychology and 1 was in the field of strategy. The number of analys
included in these studies was at least 5 and most 236. As it could be seen from 1
investigations, it was detected that very little work was performed in the field of social studies
except for education and psychology.

Keywords : Meta Analysis, Social Sciences Meta Analysis Applications
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Anahtar Kelimeler ¢ + OAAE +AO0Oagh 6AOE - AAAT AEIlI EgEh

Practice of Predictive Data Mining Techniqueson Estimation of
Credit Card Debt Payment Behavior

Abstract

Individ uals acquire spending habits depending on income that they earn and establish
certain standard of living in proportion to their income. However, it is not only the current
income level that determines the consumptiorsaving decisions of the people, butlso the

revenues that they expect to achieve during their lifetime. Accordingly, consumers tend to u
their past savings or future income today. Spending on future income in the near future ce
only be realized using a consumer credit or credit card. This the data mining technigue to
estimate the payment behavior of individuals paying timely or delayed credit card debt. Ther
are 30000 pieces of data estimated in the weka program to estimate the payment instructiol
Keywords : Credit Card, Data Mining, \&ka, Logistic Regression

1 DANR S _AILEAl gl

P10 11 U0AA AT UAUGal OASRARBY E
AEGEI ETET EOAAE EAO0O3q TIJ] Aqé$
+OAAE EAOOI A0a UAUCal EQiIcAt&hd
PAOAT a1 UAOET A QAeAT AEO%Q d.%‘i
EOI 1 AT gi a p wghmidAWAT UaHdAMED 201 § AR
CiiliiiUAA OiT cm Ual AA Eﬁﬁi~ié ﬁ%AéAA858E an
OA EOI 1 Al giag 11 AODEEA UAUCaI1Q A"Fi_f?\'a‘éﬁ@'q/®8E|-4\ EQFE@F\AEQA
EOCI 1 Al gi g EOA pwwmdli g Ua i A AeA AA AT AIRG QA ABERED /E)ABEOEIQM'&@&
pwwndiag Uaglii Adal 1 OO0AI AO4UAAL Ad mA A Eﬁﬁ mEﬁoﬁﬁ FAJUAGR
ITAEEO EOI T AT J1A00AAT EOACT BEORMIEER A OA  OAOE FAAAT A
EAT Ol AOAA EOAAE EAOO3 EOM@&W&M&Q@A@N&ECWAE| AEOGAAE

-1 EAI EUAA EAOO EOIT AT gl aloayNgERUI VA Wi GCall AR Oapoa

CEOIi 1 TAEOAAEO8 VvAAI A UEIg@AIAGETORII  TAKREOLADHOI OR . O

EOAAE EAOOal A UETAITAOCET EE| PAEAG | BEe FOPBERAA ARMKIOK A
bulunabilir [1]. 001 AT EOAAE EAOOI AO0an EAC
i1 1T AEOaqUgl Al g h OAOQENHR U/

e-ISBN: 978605-031-662-9
48



HYR LYGSNYFdGA2YILE /2yFSNBYOS 2y 50ciber3t¢ DASY G I y Rt PLIBKE A BE

OAgl Al AEOAAg 08 +AOO EOI I3AR hofistkiRégteayon O A Oal Al AgEIl AO
| O T TEEUI AOEI Oi i OO0O0AOal af e AAHELT EQABRBRAOUPHOA EEE
AYEEI ET AA EAAUAAEI EO (ﬂﬂ%ﬁz%q%MQQA@éEOAAE IEAE OR LAE
EAAI A UADAAEI EOB8 de AOEQEHT APOE Ol Aee@b@E OACOA
AETTITEE UADPagAA AEOAUIAQ%QE%@%IQ‘ @ %ﬁbﬁw AR g
Ei 1 AUl o3 OAgl AUAT EOAAE { KAQQl AjO 4 @w d AOAARNO AIE
EAAT A AOAAa "Ammm'AOAEUEAEEQ¢E|E 1A AoAAA AOEEIT A
I AAAT EUI A AEO 11 &0U AOAAq|M%qnh@AE@A@@§]ApAﬁAOQTA

3+8NA al RSyOAfAEA AAl EOIE Oal ag&l AOA AUgOAOA

AOE Al - 86I| M= |%I1eyen io”st rfa eSyQne !
RARAOUAE ALARS DI A OGERN S TS A 55%%?%
fe&%ﬁ%@g@ ke 6A0q

AgEI Ei1l AOE OAOPEO AOi AE
OAOI AUE ETIAUIAhOaOAI AEO OIOAeOEOS 4AEIi ET AAEAE O

ETEREET AOE | OOAHIAA A qlERARDAES

OAT gi 1l AUgAxg IT11AE I UAOAy 5E£ AUOgl Al OAOE

i AAAT AEl EgE ||AA||AOE|AA| OAE é@ AAEAE 11 AAT 1T AON
sonucu bilinen verileri kullanarak bir model Y=bd éml éd
QAIEHOEOED 011 6A06 AEI ET I AUAT OAOE Ei il AOGET AAIT

tahmEi EhT AT E CAO&éAEI AhOEOI AEOAAKOBY amEkeREIc AAEAE
OAET EET AO Ee AOEOET AA Oal g A&l Al A OA OACOAOQUI I
UET OAT 1 AOE AOQI 011 AEOAAg O8 4 Allisg tahminiedilgegk padamnetielerigfadg o
EeAOEOET AA EOAN OAOE OAOEetnkkeBiOEOET AA UAO Al AT EOI T C
AOlI AOAE EAOAO OAOI AUA UAOAO8 4AT a3l 1l AUagAag OAET EEI AO
EecAOEGEOAEHE OAI EE EOOAI 1 AOag OA EiEhREE Al Al EUE
UET OAi 1 AOE AOiI 611 AEOAA3 O 4 Yygulama
3.1 Tahmin Edici Teknikler "0 eAlahl A EIA EOAAE EAC
AAUAI CAAEEL Al E. A.O.A
4AET ET AAEAE OAET EEIAO é@lplgwgéqﬁﬁﬁ AEégklﬁAQE(
I AAAT AEI EpE UE'OA"AOE'A&é%E@rwmwmlmm EUE UET OAT EUI
311{ PYPFf{ Il YI &S wSaNBzeaz2yAAEI i EhOEOS

6 AOE | AAAT AEl EgE OAEIEELN@&IAN&EYcAIAl Al Aen
analiz sonucu AT g OO0 OA I AT OaEl & 4 QAOI AR opae & i A
OAOAAEI 1 AEOEO8 4Al Al AA AR @ Iz éA6%CIQ%©I 1
AAUAT Al Oala&l AT AgOi A § §AE E%o Atéﬁﬁ i
Oal g &l ATl AgOi A IIAAIEIEMA | &%éf
331 g &l AT AgOi A EhITAIET AR EP] h % %ZE
EAOACI OEE EAI AA Oi Ok&l E § @ﬁ h
[51 EOAAE EAOOq EAAT A E
"EO EAAAE AAgEREAT EI AAAQlM%gEE@%@HM@ T CE
AAoal OaU AAgEhEAI |IAOAE|®MNWONWNUwﬁHE&ﬂ@k%EO&O<$©
OAT al 1 AT Al a1l Al AAag EOAN 2”%;'%{ AAEAE 11 AOAE
EGCI 1 AT g1 AT CEOAE ARG EhEATH?A Bma; A 5 g O AEO i T AAT A/
6aE0a 11AOAE AAgaila AEO XekigetWREMAEET BADAAPIARIZG >
anlal 13 11 AT AEO 11 AAl 1158000 RbARa beMpsyfishivd AAE
AT1 Ai1la AAgEREAI] OAU3q O A lics.uchedlyngl/dlatagets/defaylt+aftcigditrcaE O
OalaZl Al AR Al AAE AAgali i glienty) A JVerh gsktinde OF000 O Adet  ¥ethA
problem  bir regresyon problemi  olarak AOl OT T AEOAAga 08 9AbPal AT EI
OAl ai 1 ATi AEOAAgO8 " OOAAMEOEA 1ORA LA OIl G ADAOEU
Oala&kl AT A EAOACT OEE rkdhEO AAgAOE OAEI EIT AAA
Al s OOOAT OACOAOQUIT Oi OAETE AAgAOI AOET OAEI ETET AA
ESG1 1 Al g1 AAETEO o
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ndo *SNAYAY 11 ‘PNI FYYFAP 4AAT T ¢8 |1 EEGERE ARG GA @UA
6 AOE OAOE xAE PDOT.&@OAIl|g1 /Corréul‘y(g‘zﬁsismed InstArices 23361
Al Oi AGgT A AET I h c‘) Oiiliihgi O8 AGgrskEsh AhOEOEIT A
ERT AT 4AAlT p p EIA CEOOAOCE inéo%él?&&%&@dﬁnst&nces 6639
22.13 %
AAAT T p8 6AOETET B8AOAZA ¢&|i O Kepgastatists ET i h Oi 00.Q021A QE
@RELATION kredikarti Mean absolute error 0.3318
Root mean squared error 0.4083
@attribute ID NUMERIC Relative absolute error 96.2867 %
@attribute LIMIT_BAL NUMERIC Root relative squared error 98.3768 %
@attribute SEX NUMERIC Total Number of Instances 30000
@attribute EDUCATION NUMERIC 4AATT o8 ,i EEOOEE 2ACOAOL

@attribute MARRIAGE NUMERIC
@attribute AGE NUMERIC

TP Rate FMRate Precision Recall-F
Measure ROC Area Class

@attribute default_payment NUMERIC 0.999 0.998 0.779 0.999 0.8
0.625 0
@DATA 0.002 0.001 0.452 0.002 0.0
0.625 1
1,20000,2,2,1,24 ,1 .
Weighted Avg. 0.779 0.777 0.707  0.779
0.683  0.625
6 AOE OAOE EeAOEOET kéh UARO AlALCO@n%Lgna,\Aathxac ARgEN
EAAT A AAZEAOGI O PAUI AT O 11 AOAE I EOI A EhOEQS8
+OAAE EAOOa 1 EI EOQE 1 Ei E[6, AAl h AElOEuAO OAZ hH Agl
AOOOI & AAGBAAGET T h 1T AAATE EAI a bAkossifiecgds h UAR
ACA AAgEREAI T AOE EOA AquuoauB@Agﬁre£4qu i 1|AOAE
AAT EOI ATT EROEO8 6AOE OAOET EI] %&@%ié ElAIET AA |OAU:
i1 AOAE OATail ATAT EAAI A ARGER | B3leeo0EE
OACOAOGUIT AT Al EUE EéET xAEA DBOI COAIl g1 AA T'I' I ETAI
ITAOAE CciTAAITT AT T EROEOS 5 371681 A0
4.3 Modelleme %l AA  AAEIT Al Oi 71 0el A0 ¢
-TAATT AT A AAgl gl AA xAEAI BAOEDOAART EAARAAT AEREAAARN /
AAEREATE EAAAE ARgEhEAD == A A
AAGEREATI A0 EOA AAsai Og mﬂﬁg gﬁ?@ﬂf Eﬁ gﬁ | ELEOE
AAI EOI AT ERNOEO8 ! U0aAA 548 ATIRY e Fdpd HK
OEOOAI E OAOAEE AAEllEhOEcgsé ﬁEiEi EoAAE EAGO,
44 a2 RSt A 5SESNI SYRANXS EAAI AO A Aridde Adrtglifmig ve icikbiyet o
" AOBAET AROEOEIT Al A|A|E$A@ﬁh@ éAﬁﬁEAﬁAA AREELE! El
I TEEOOEE OACOAOUIT AAI Elcﬂ%%' d AES Aéﬁ??% 'A/ﬁﬁf%l%% Bl
CEOOAOEI | EROEOS OAT ATl AR EAA' AOCalagal
AGEEI AT AAAgE uoa AA EEhETE
AA AT OAOT O UAI Alggligfadg 1 BAAI
Log P(x) = 1.3197 + 0.3829(Limit_bal) + i OAT a1 AA AOOAAAsa CEOIlIA
1.1614(sex)  + 0.9387(education)  + CAie UAhRI AOAA EAOO Al OAOGI
0.8902(marriage) - 0.6163(age) (2) i1 ACal aqmal gl Peop 1 OAT gl AA
CEOi 1 i AEOAAEOS
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Investigation of Essential Oil Chemical Composition of Mentha spicata L. subsp.

condensata (Brig.) Greuter & Burdet from Turkey

Z¢l eyhta ¥zer

Medicinal and Aromatical Plants Programm@tinoluk Vocational School, Balikesir University, Altinoluk, EdreBatikesir, TURKEY

Abstract

Lamiaceae (Labiatae) family consisting of about 236 genera and 6,900 to 7,200 spec
distributed all over the world. This family has strong antioxidant properties due to their
rich source of polyphenolic compoundsThe genus Mntha is one of the most important genera
of the LamiaceaeThis genus is represented inTurkey by 6 species 4 hybrids and 13 taxa
Menthaspecies are used as herbal tea and fotkedicine for treatment of several disordersin
this study, the essential oil composition and yield ratio of aerial parts oM. spicata L. subsp.
AT 1T AAT OAOGA j " OEN8Q ' OA OwadigvesquatedOTheleks@ntigl il dréin
dried samples were obtained by hydrodistillation for 3 hours, using a Cleveegtype
apparatus. The chemical composition of the essential oil was analyzed using-RS/MS.In the
essential oil of M. spicata L. subsp. condensata, 26 compounds were identified represent
the 99.7% of the total oil. The main compound of essential @f M. spicata L. subsp. condensat
was found to be thymol (47.6%), withpAUT AT A j p v-ghellar@rent (16.4%).
Keywords : Mentha Spicatal. Subsp. Condensat&CMS MS Hydrodistillation, Essential Oil
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1 Introduction

The Lamiaceae family includes many species
which are considered aromatic plants due to their
high content of essential oils. Lamiaceae (Labiatae)
family is represented 45 genera and 546 species
and totally 731 taxa in the Flora of Turkey [1, 2].
Mentha species are a large genus belonging to the
Lamiaceae family. Thisspeciesis presented by 62
taxon in the world and 15 taxon inTurkey [3].
Menthaspecies are used in Turkish folk medicine.
M. spicatal.. subsp.condensata locally known is
OE g 03 OA asénthd spetiek ba®e been used as
herbal tea due to their biological activities.
Furthermore, mint essential oils have been widely
used in the treatment of mildintensity fungal and
bacterial infections of human skin, headache
syndromes and postherpetic neualgia [4].

Many studies have been conducted to
investigate the chemical essential oil content of
Mentha species [3,510]. M. spicata has rich
essential oil content, dominated usually by carvone,
limonene and menthol which is showed analgesic
effect [11]. Athough there are some reports about
biological activities of essential oils and various
extracts of Mentha species[6,7,12-15], there is a
report about essential oil of M. spicata subsp.
condensatafrom Lebanon [6]. The essential olil
accounted for pulegone (32.8%), cigiperitone
oxide (19.2%), piperitenone (13.2%), p-menthone

e-ISBN: 97%05-031-662-9

(7.7%) and 1,8cineole (3.7%) [6]. Carmona et al.,
reported that, M. spicatal. subsp. condensata
(Brig.) Greuter & Burdet leaves used as folk
medicinal, treat symptoms and conditions badly
defined, injuries and poison, metabolic ailments,
neoplasias, digestive, respiratory, nervous and
osteomuscular systems [16]. Apart from these
studies, total phenolics and antioxidant actiity of
two Menthaspecies have been reported [17]. Also,
Fatiha et al,,reported that phenolic compositiorin
vitro antioxidant effects and tyrosinase inhibitory
activity of three AlgeriaMenthaspecies [18].

The aim of the present study was to determia
the essential oil contents of M. spicatal. subsp.
condensata To the best of our knowledge, in the
literature, there is no report on the chemical
composition of essential oil of M. spicatal. subsp.
condensatdrom Turkey.

2 Materials andMethods
2.1PlantMaterial

M. spicata L. subsp. condensata samples were
AT 11T AAOAA AEOI T ' UAaglh +
areas, Turkey (o J p w9 1¢8@ppeo.ohu X 8 X
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m), in July 2015.The species were identified by
$ 1 ®8Selami Selvi. The vouchespecimens were
deposited at the Herbarium of the Altinoluk
Vocational School, Balikesir University Balikesir,
Turkey (SV 11().

2.2lsolationof Essential Oil

The aerial
condensata
were chopped into small pieces andubjected to
hydrodistillation with water for 3 hours, using a
Clevengertype apparatus to isolated the essential
oil. The chemical composition of the ssential oil
was analyzed usingThermo Scientific TSQ GC
MS/MS.

2.3 GaLhromatographMassSpectrometry(GGMS)
Conditions

parts of M. spicata L. subsp.

GCMS was conducted on Thermo Electron
Trace 2000 GC model gas chromatography and
Thermo Scientific TSQ G®IS/MS. A
Phenomenex DB5 fused silica column (30 m X
ndo¢ i h xEOE m8c¢cu ¢t
with helium as a carrier gas & 1 mL/min flow
rate (20 psi). The GC oven temperature was kept

with 13.4% and

AE 111095 E A Bk

ratio of M. spicata L. subsp. condensata were given
in Table 1.

In the essential oil of M. spicata L. subsp.
condensata, twenty six compounds were identified
representing the 99.7% of the total oil. The essential

oil of M. spicata L. subsp. condensata was composed

of high amount of phenolic compounds (49.9%),
being thymol (47.6%) as the majo compound.
Monoterpene hydrocarbons were presented in
28.7%, and pAUI AT A
(10.4%) as the main compounds of this class.
Sesquiterpene hydrocarbons were represented
aromadendrene
(5.7%) was determined as dominant capound.
Oxygenated monoterpenes and oxygenated
sesquiterpenes were detected in small amounts
(7.2% and 0.5% repectively). As a result of our
analyses, we found a thymgirich chemotype of M.
spicata L. subsp. condensata. In previous study,
pulegone was fouml to be the main constituent of M.
spicata subsp condensata oil from Lebanon [6].

Accordm to..Iiterfgtur? esse)ptial .0il cont n’t&
n(a ar‘(ﬁaﬂatoggg ic)

|nsect|C|daI [15], phenolic compounds [18],

p L -Phelandredel A
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1:20, the injection volume was 0.1 mL,
and EI/MS was recorded at 70 eV ionization energy.
Mass range was m/z 3500 amu. A homologous
series of n-alkanes was used as referencen the

calculation of Kovats Indices (KIs).
Identification of the compounds was based on
the comparison of their retention times and mass
spectra with those obtained from authentic
samples and/or the NIST and Wiley spectra sa
well as the literature data GGFID was performed

using a Thermo Electron Trace GEID

detector and the same GC program stated above

was used
3 Resultsnd Discussion

The essential oil of aerial parts of M. spicata L.
subsp. condensata were analyzed by using &GS.
The determined components were divided
into five classes based on their chemical structures:

monoterpene hydrocarbons, oxygenated
monoterpenes,  sesquiterpene  hydrocarbons,
oxygenated sesquiterpenes  and phenolic

compounds. The essential oil composition and yield

e-ISBN: 97%05-031-662-9

limonene (14.3%), muurolene (2.3%), and myrcene
(2.1%) of M. spicata L. from Brazilian [21] Chauhan
etal., reported the main compounds were identified
as carvone (76.65%) and limonene (9.57%) for M.
spicata L. from NorthWest Himalayan region, India
[23]. Shahbazi reported the major constituents of M.
spicata essential oil with carvone (78.76%
limonene (11.50%),T -bourbonene (11.23%), cis
dihydrocarveol (1.43%), trans-caryophyllene
(1.04%), menthone (1.01%), menthol (1%), and
terpinen-4-ol (0.99%) [24].

Although thymol was major component in
Origanum and Thymus species, it was rare
componert and recorded as minor or trace amounts
in Mentha species. Contrary to previous studies, a
Turkish thymol-rich Mentha species was reported
[27].

4 Conclusion
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The present work was a study of essential oil of
M. spicata L. subsp. condensata. Thenajor
compound in the essential oil of M. spicata L. subsp.
condensata was found to be thymol (47.6%). This
study have demonstrated and reported the
presence of M. spicata L. subsp. condensata in
thymolzrich chemotype, but Iriti et al., recorded
32.8% of pulegone in M. spicata L. subsp.
condensata (Brig.) Greuter & Burdet from Lebanon.
These results indicate that chemical constituents in
the essential oils and the amounts of the major
compounds showed difference, according to the
geographical location, seson, climatological
variations, plant variety and experimental
conditions investigated parts of the plants.

Table 1. Essential oil composition (%) of M. spicata
subsp. condensata

M. spicata
No Compoundd KR subsp.
condensata

1. Monoterpene hydrocarbons
1 h-pinene 939 17
2 i -pinene 979 0.4
3 h-phellandrene 1003 11
4 p-cymene 1025 15.0
5 i -phellandrene 1030 10.4
6 _-terpinene 1060 0.1

% identified 28.7
2 Oxygenated monoterpenes
7 cissabinene hydrate 1070 0.1
8 pinene hydrate 1123 0.1
9 1-terpineol 1134 3.9
10 i -cisterpineol 1144 2.0
11 camphor 1146 0.9
12 terpinene7-al 1291 0.2

% identified 7.2
3. Sesquiterpene hydrocarbons
13 1-elemene 1338 0.3
14 h-ylangene 1375 35
15 h-copaene 1377 1.2
16 i -bourbonene 1388 0.5
17 aromadendrene 1441 5.7
18 farnesene 1443 0.2
19 h-humulene 1455 15
20 farnesenek 1457 04
21 germacreneD 1485 0.1

% identified 13.4
4, Oxygenated sesquiterpenes
22 spathulenol 1578 0.4
23 h-cadinol 1654 0.1

% identified 0.5

e-ISBN: 97%05-031-662-9

5. Phenoliccompounds
24  thymol 1290 47.6
25 carvacrol 1299 1.4
26 carvacrol, methyl ether 1245 0.9
% identified 49.9
Total (%) 99.7
6. &I Kovats indices
®Compounds listed in order of elution
from a DB5 column
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Evaluation of Improvements in Automotive Supply Company
Using Line Balancing Method, by Simulation

Abstract

Simulation and modeling used in production lines; is an important decision support methoc
that to help system design, analysis and the current system analysis of production system

facilitating the complex structure by using computer and system improve.

In cases where there is a high demand in continuous production systems where the productic
is carried out in units, the most basic way to ensure that the production speed is high is -
balance the right of installation. With the balancing of the assemblyne, the work steps are
grouped and the stations are formed, the cycle times of each station are brought close to et
other and thus the assembly line is operated without interruption.

In the study, the data collected with the help of the time study wasodeled with the ARENA
program after the examination of the current situation of a sector wheréottlenecks were

experienced in the production line of an automotive company. Then, by determining th
bottlenecks that cause time loss and queuing between thetations, the queuing steps are
distributed to the empty stations and the line is balanced by considering the process priorities
The new designed system was modeled with the help of the simulation program and the resul
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of the improvement were obtained n advance in order to see the results of the propose:
improvements before the investment.

In the study, 19 stations were examined and radical changes were made in 3 stations wi
bottleneck. Improvements have been made to stations 9 and 412 which have a significant
impact on operators. Thus, the work on the operator is more balanced.

By using the simulation program, the assembly line in which the production is carried out ha
been handled and the current situation of this line has been examined aral number of
problems related to creating a better process in problematic places have been focused on.
Keywords : Simulation, Line balancing, Time study
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vUAT T EET A EUAI EAOOAT Al AOET O0OAUg03l g1 AOC

OAUZEAOg OA8 UIITIT1AOIA EICEIE DilEEIETEEOA

EAOOAI AOagl EAOOAT AAA" ALNIEA RA ARDEIT EE A0 0 Aii AAEX

AA EAOOAI AOal UAT Al EAUAAOI AOGET EIT ET1 AT

EAOOAI ADagl E
001 Oi AAET AAAE

EAOOAI AODagl OAAAOEI AOET ET CAAEEI AOGET A 1 AA
OAT AAOGO AT AT ET OAT1 AOagl AEI CEI AQGETE EBA/
OAEI ET AOI AE OA 11 @h AEBEEREEEUVUARART EABRAEC
Anahtar Kelimeler : Medikal Randevu, Randeviptali, Makineve OAT I AOE

TAITE AEO AEI i i1 1T OAUATA 111}/

The Investigation of Medical Appointment Cancellation via
Machine Learning Algorithms

Abstract

Especially with the increase in the number oprivate hospitals, before going to the hospital,
patients make an appointment with the outpatient clinic via the phone, web page et
Appointment systems are to aim avoiding patients from waiting in the hospital. Thus, it i
aimed to prevent both the intersity and the loss of time of the patients in the hospital
However, most of the patients who have an appointment do not come to the hospital to t
examined. This may lead to an ineffective use of the potential health care potential and delay
treatment of the patients in need. The purpose of this study is to determine the risk of loss «
time by predicting whether or not people will come to hospital using the information of people
who have medical appointments.

Keywords: Medical Appointment, Appointment @ncellation, Machine Learning
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Confusion Matrisleri  Tahminlerin

| yGSYS2ENTLIOFE ¢ ¢ X .
Tahmin DSNpeS51 €Pt -

B

Muayene T LJC

Lojistik Regresyo 0.5857 0.4362 Muayene 3288 2508 64.92
TLIGI 1191 1941 35.08

Muayene T LJC

Naive Bayes 0.5278 0.8433 Muayene 960 697 18.56

TLIi| 3519 3752 8144
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Random forest 0.5865 0.4383 Muayene 3286 2499 64.80
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mi Si
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UET OAT E EI A UEI OAEIi ETE Ai Ael Ai AEOAA4 Ok
OOEhEI OAl 3ETEO ! gl APpgnp l! QegDhh AT BADAR
AAgAOI AOAAT 11 OhAT OAOEEOAI OAOE AyaQirdi vérisi
i1 ACAE OAOEI i EROEO8 $AT AUOAT éAiaghi Al AO
CAITEROEOEI AT %3! 11 AAIETA OAOEITEh DPAOA C
ESA modellerinin BISTo tm  COA AEE 1 A GE TEAAE TU ENA hOMCRl 1 B8l T 1
Anahtar Kelimeler: %OOEREI OAT 3ETEO ! gl AOagh "1 O0OA ¢

Predicting the Direction of Stock Exchange Index with
Convolutional Neural Networks

Abstract

This study aims to predict the direction of B O A d O O A-10A)@hHex yvith Ye@pllearning
method by using daily data of the index. In the study, convolutional neural networks (CNN
one of the deep learning methods, were used. In BISDO, historical data consisting of
opening, closing, highestiad lowest values were visualized in candlestick format and fed intc
CNN as input data. For the experimental studies, daily data were grouped into 5s and 20s,
into the developed CNN model and their performances were compared. Test results indica
that the CNN models used are successful in predicting direction on BIST0 charts.
Keywords : Convolutional Neural Networks, Stock Exchange Prediction, Candlestick
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Anahtar Kelimeler: | Egi 1l g3 %O0h 3AOIE +11 O00h 9ADPAU : |/

Developing Command Collection Tool for Voice Controlled Smart
Homes

Abstract

Smart homes provide easy household management, which include various devices such
heating, lighting, and air conditioning. Recently, there are various studies on voiegentrolled-

smart-home and smart home devices are produced by technology companies. However, the
is only one product supports some Turkish commands on particular home devices. this

study, our goal is to build an infrastructure of a system that manages to run wide variet
devices properly, with different versions of TurkishVoice commands. For this purpose, we
build a tool to collect various kind of useful smarhome-commands fom people from different

places and genders. We have collected 1150 unigue smdwbdme-voice-commands from

undergraduate students with this tool. This dataset will provide more stable smart home
systems, since it is enriched more versions of commands.

Keywords: Smart Home, Voice Command, Artificial Intelligence
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Oi i CcAei Eh EEhRA UAUgl AOgl AAT 11 0hi AEGAA
AAT EOI ADRAAT AAROOOOI AT AO OAOE OAOI AOEn
¢¢8ttg IAOEIN ¢ Oalag&’k OA ¢m8poem 1 AOGET N v
OA pt8ogotr [ AOET OA ¢ O0alaZsk OA pp 8¢ wimakiheA
Eg OAT 1 AOGE Al Cci OEOI Al AOgT AAT . AEOGA " AUAO
OucOi ATi ahb0g08 wl AAhAOaiag OiI10&h ¢ Oala
i AGET AAT 11 ORAT OAOE OAOE Ei AwB AT AT AT &aDO0
Al AA AAEIlEﬁOE‘
Anahtar Kelimeler: 41 O " Al EO1 AT Ah - AOGET 331 g& Al Ag(
Turkish Datasets for Text Genre Identification

Abstract

In this study, 7 big data sets have been created to be used in modeling studies whieln be a
solution to the genre identification problem from text classification problems for Turkish
language, and these data sets consist of all the past column writings of the authors o
newspaper until 24.04.2019. These data sets, which were createdrfaehe purpose of
determining the type of text of the authors, columns, 8 classes and 24,344 texts, 7 classes .
22,442 texts; 6 classes and 20,160 texts; 5 classes and 19,325 texts; 4 classes and 16,328 t
includes 3 classes and 14,334 texts and 2 skes and 11,698 texts. These datasets were appli¢
to Naive Bayes and Random Forest classification algorithms which are the classical mach
learning algorithms. The most successful result was obtained from the Random Fore
classifier with 95.45% accurag with a data set consisting of 2 classes, 5,849 texts in each cle
and a total of 11,698 texts.

Keywords: Genre Identification, Text Classification, Turkish Dataset
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4 { 2y dzoef | NJ Oal g &l Al Aa03Aal AOail A ouc
e cAl ahi AAAR iAOETQﬁl@_i?EﬁﬁPR @PA! AAT h . "5
POT Al Ai 1 AOET AAT R | AGET oORHI CARAPOAAAR AAE] 'Eﬁ@
AT UOOI Oh 4i OEeAR OAOE 0RAVAR®RR! ali o A&YAddiAICaIG Ads A'

L EOAOAOI OAA AO EI T OBER Eéé%ﬂ@ﬂ'&%'é%d#%ﬁtE AE O

UAPagliagh ETAAEE &Alaghi Al ABIAVeOE A EDAIOA RedeEll £A TR A BAeR O
Al Ui ET T EOA OAOE OAOGI AOET Btobldmiefindel glanacingyBt Délillend Ve §dz&rh O/
AO AEOEEI EgEl CEAAOEI AAEODARDHDEAR AJAMAAQIN MATAAOEDDAEE,
UAPal AAAE eAiqﬁl’A‘lAOAA EOI 1 AT gl AAET T AOE EéET AO OA

OAOI AOE 11 OhO6O6OBI i OhOIBO8 " O OAOE OAOI AOEn El AOE
i AEET A EogOAT T AGE A1 CT OEOI Al AOagl AAIT OA 2&
4AATT p8 -AOCETEDCHBI EABABEBDI AR§A ET1 AAEE &Al ghi |
Ref. , Pf Yazarlar Problem aSGAy { I { PYPT .6 N
1 2008 Diri ve Kaban CFTENI ¢y T NJ-6BO y 1 18 % 99.6
¢CNNJ ¢FyP ¢ NNJ ¢-R50PY 5 % 98.2
2 2012 Diri ve Yasdi CFTENI ¢y 0 T FNJ-IOO v 1 10 % 99.0
¢CNNJ ¢FyP ¢ NNJ ¢-200 PY 4 % 97.5
I Ayaresi I Ay &hAe Sibo ¢ 2 % 94.5
6 2010 5ANR @S CFTENI ¢y T NJ-8DO v 1 20 % 91.1
¢CNNJ ¢ yP ¢ NNJ ¢-480 PY 6 % 89.5
| Ayaresi Cinsiyet | y 1800l 2 % 92.1
7 2012 ¢ NF¥S]1 OA ¢CNNJ ¢l yP VS1 750, 5 % 92.4,
VS2 1150 5 % 96.2
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Tablo2.. " OA 2& O0Oal g&l AT AgOagAagl AOgl AAT Al g
o Naive Bayes Random Forest

Veri Seti Toplam Metin {PYyT £S1d .

en Set {(F&@Pa {F2F Boyuu 52ENHzA dz a2RSEt % 52€&NHzZ dz  Model

(%) (sn) (%) wBl Yy P

TVSL 24.344 8 20.026 80,94 5,12 79,21 1.363,83
TV&2 22.442 7 20.233 75,55 7,12 77,07 1.304,33
TVS3 20.160 6 18.835 77,34 4,56 79,83 1.057,95
TV##A 19.325 5 18.718 81,85 4,04 85,46 620,22
TVSS 16.328 4 16.467 85,45 3,71 88,04 424,65
TVS6 14.334 3 15.338 86,38 1,56 91,66 317,75
TVS/ 11.698 2 14.220 90,72 2,47 95,73 2115
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viei A OA AAgAOIlI AT AEOI AAA Al OgE EOI I AT &

UET OAT ET AA OT 001 AOaAl AIEAIAAI A ABA UA 1Ag TEAGARED EC
01 001 AOaglT cCci OATT E AEO hAEEI AA OI1 Pl AT AQs
AAEI 1 AGE CEAE DPAE el E OI 0011 AOI A EAOhagl .
Eg OAOCET Al Ai ATl AAEECADARI BT AEOCg OA EITO
ET1T AU AEO hAEEI AA EAUq0iI ATi AGg Ai AAaUl A

OAETT1TEEI AOETET CAIEhTI AGE OA UAUCai i Ahi A
EOI IADIAE] CAT EhROEOEI I EROEO8 " O UAUal gi AAh
o1 1TAA OAT ai 1 AT AT EwOAOEI Al Al AT 1 AOa EOC

Ol 001 AOg OEOOAI A CEOI AEOAAEOI ADBOABDBEI ADY
OEOOAI A AAEA ETAAAAT CEOEI AT Oi 001 AOAAT

Ol 001 ACagl ETT OOIT1AOETET UADal i AGal AAT O
Al AT AT1 A0ag EOA OEOOAI |1 UAOETHEA ©BAUAOI Ad,
EEOAP&agEl AOaia 11 O0hOOOI AEOAT OI 00i 1 OADOO¢
AT 6001 AT A EhI Ai1AOETER EOOOI A AEO | AOE

UADI AEOAAg Ol AO8 31 00 OEOOAI ET A AghéDig AAGE:
52, AAOAOGE AAI EOIE Oi OAil AOAA AAgEROEOEI I
i1 OhOOOOI AGeO EeET OF 001 AOgl EAUg0O1 AT 1 AOe
UAT AT EAUagbil AOgl gl ETI 1T A OoMeseEsl B EARGRE GBBA O AP
EeE]l eagEOg & Oi AGg 8PALE 11 AOAE | OAGEI T Eh(
Anahtar Kelimeler: Soru" AT EAOgh OEDBh #1 AAECT EOAOh 7A,

Web Based Test Question Preparation and Question Booklet
System

Abstract

Test method is one of the most comnmdy used methods in measurement and evaluation. Ir
the test method, when the questions are taken from more than one instructor, many problen
are encountered such as collecting the questions safely, making the booklet and checking
guestions. In this stidy, a software has been developed in order to receive and control th
guestions safely from more than one instructor and to prepare the question booklets easil
This software has been developed by using the wellased codeigniter web framework due to
the development and spread of internet technologies. In this software, three different role
definitions have been made. The instructors defined in the role of question preparation ente
the questions they have prepared about their fields at any time. The instctors defined in the

role of the unit responsible are responsible for selecting questions from the question
previously entered into the system for the exam defined in the system and for checking the:
guestions. The faculty members defined in the role dhe administrator are responsible for

defining the exams on the system and creating the booklets of the questions prepared for tl
exams. While all users are entering the system, they perform the authentication proce:
through the central authentication g/stem of the institution. The URL address of the system i
changed at certain times in order to prevent external intervention to the question system. li
addition, as the question booklets are created automatically, both errors and time losses th
may arise during the preparation of the questions are prevented. The prepared questio
booklets were produced as .pdf output format for each platform to work.

Keywords : Data SciencejJournal, Template
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Artificial Bee Colony Algorithm fiéstimating Parameters of Inverse Weibull Model via
Maximum Likelihood Method
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Abstract

The inverse Weibull (IW) model is an important probability dstribution which can be easily
applied to a wide range of situations including applications in medicine, reliability, date
science and so on. Maximum likelihood (ML) estimation method is a quite common procedu
to estimate the parameters of IW distributon. However, the ML estimators for the two
parameters of IW model cannot be obtained analytically. In this study, artificial bee colon
(ABC) algorithm, which is a heuristiebased optimization method is used to compute the Ml
estimates of the IW model parmeters. The ML estimates are also obtained by the numerici
method. Finally, Monte Carlo simulation studies are used to assess the performance of ¢
proposed algorithm. The results show that the ABC algorithm perform better than the

numerical method.

Keywords: Inverse Weibull Distribution, Maximum Likelihood Method, Artificial Bee Colony

Algorithm, Monte Carlo Simulation

1 Introduction

Keller and Kamath [1] derived the inverse
Weibull (IW) distribution for modelling reliability
data and considered this model by investigating
failures of mechanical components subject to
degradation phenomena The IW distribution is an
important probability distribution that used to
analyze a variety of failue characteristics such as
infant mortality, useful life and wearout periods.
[2,3]. Furthermore, the hazard function of the IW
distribution has unimodal or decreasing shapes
depending on the choice of the corresponding
parameter.In the literature, there is a wide range of
study onthe IW distribution . For example, Calabria
and Pulcini [4] derived the maximum likelihood and
least squares estimators for the parameters of the
IW distribution. Calabria and Pulcini 5] considered
the Bayesian wo-sample prediction for the IW
distribution based on complete sampld-or further
details about IW distribution and related
inferences, the readers can refer tog-8].

In this paper,we consider statistical inferences
about the unknown two parameters of thelW
distribution using maximum likelihood (ML)
estimation method. However, it is known that the
ML estimators for parameters of the IW distribution
cannot be obtain explicitly. Hencgthe ML estimates

e-ISBN: 97%05031-662-9

of the parameters are obtained by usingiumerical
methods such as NewtonRaphson (NR)method.
However, numerical methods may have some
problems such as convergence to the wrong root,
non-convergence of iterations and suchlike.

The aim of this paper is to presentshe artificial
bee colony (ABC) algorithmto solve the parameter
estimation problem. The ML estimates of thelW
distribution parameters are also obtained bwsing
NR method A comprehensive MonteCarlo
simulation study is performed to assess the
performance of the ML estimates via ABdgorithm
and NR m¢hod.

The rest of this article is organized as follows. In
Section2, we will give a brief explanation of the IW
distribution and ML estimators of the IW
distribution parameters. Section 3 provides an
overview of the ABC algorithm.The results of a
Monte-Carlo simulation study are given inSection4,
followed by conclusions in Sectiorb.

2 Model andEstimation

In this section we give a brief description othe
IW distribution and obtained theML estimators of
the IW distribution parameters.

2.1 Inverse Weibubistribution

The random variableX has an IW distribution if
its cumulative distribution function (cdf) defines as
follows
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finding new food sources and providing

Ow Q° h o m |A ™ P information to onlooker bees. The onlooker bees
xEAOA | EO OEA OAAI A payAle Reomqymaton fom fhe empioyed egs
shape parameter. The corresponding probability within certain possibilities and decide which food
density function (pdf) is obtained by source to use. The scout bees emerge at the last
stage and, without any prior knowledge, identify the
06 T_ 9 o - c nutrient sources that the algorithm could not
| discover before, that is, the possibledutions with
moment about zero of IW distribution high availability.
0 The ABC algorithm has two basic assumptions.
(oA | ®p - o The first is that only one bee collects the food
I source. In this case, the number of food sources, i.e.
where @is the gamma function. the possible solutions, is equal to the number of

employed bees. The otherassumption of the

2.2 MaximumLikelihood Estimators ) . )
B _ algorithm is that the number of bees is equal to the
Lete e he I8 he, be arandom sample of size number of bees.

from IW distribution. The log-likelihood function

. The stepsof ABC algorithm are given below:
is as follows:

1) Initialize the population of solutions

btk ETAE 1 p o B 2) Evaluate the solution quality for each

population
t 3) Setcycletol
| e 4) Repeat
5) Produce new ®lutions for the employed
After taking the first derivate of~ with respect to » bees and calculate the value fitness

and 7, thelikelihood equations for the parameters

are obtained by 6) Apply the greedy selection process

7) Calculate the probability values for the

T/b ¢ . . solutions
— — ] W mh v .
T 8) Produce the new solutions for the onlooker
bees from the solutions selected depending
/b & o o ‘ on probability valuesand calculate the value
1T EAE a& | OE W fitness
(0} 9) Apply the greedy selection process
| w a& T8 10) If there is an abandoned solution for the
scout bee then replace it with a new solution
It is obvious that the equations v and @ which will be randomly produced
cannot be solved in closed form. Therefore, 11) Memorize the best solution achieved so far
numerical methods such as the NR are applied to 12) & 6 6 adEws & apQ

compute the ML estimators of andf . B e e o T e T
o _ 13) Until @ o w 06X w "Qa o @ ceadd w Qi
3 ArtificialBee Colony Algorithm

The ABC algorithm is gopulation-based meta 4 Simulation

heuristic approach developed for  solving In this section, a MonteCarlo simulation study
multidimensional and multimodal optimization is performed to compare the performance of ML
problems first introduced by the literature [9-11]. estimates of the IW distribution parameters

In the ABC algorithm, honey bees were inspired by obtained by the NR method and ABC algorithm. We

the food search behavior. The ABC algorithm  consider the samples of siz& ¢ o fp T from
includes three types of bees, which are used the W distribution with the parameters|  phf

respectively as employed bees, onlooker bees and ~ T@@hpfc. For G v 7t TTj7E Trepetitions, - the
scout bees. Employed bees are responsible for performance of the ML estimates is measured with

e-ISBN: 97805-031-662-9
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different criteria such as bias, mean square error
(MSE). These criteria are defined as follows

0 Quwt+ + —_ —
5 X
ovo- B — Y
0]
where — | A is the estimate of— | i

for the "@h simulated sample. We also obtain the rate
of convergence to the wrong root (CWR) for the
ABC algorithm and NR method. In the ABC
algorithm, the number of iterations is taken as
p T T.TTAl simulation programs are written by
MATLAB (2019a). The simulation results are
presented in Tables 12.

Table 1. Simulated mean, bias and MSE values
for| p,f Tand 8

e-ISBN: 97%05031-662-9
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Table 2.

Simulated mean, bias and MSEIlues for
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p andf
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Crite ? s ? s
a T 14 14 1J 04 1J ,04 Id

Bias 0.4 Oi(f 0.0 Oé(:)LS 0.0 Oé%]' 0.5 06.];10
075 772 522 591

2 12. 0.05 0.2 0.03 40 0.01 23 0.12

5 MSE 234 49 243 54 375 23 243 53

1
Ccw
R 14.40
p

19.40

Bias 0.5 oé?ll 0.0 0;;2 0.0 04(;0 0.6 0525
142 375 459 336

5 1. 0.02 0.0 0.01 3.6 0.00 2.2 0.05

0 MSE 048 16 787 60 009 54 992 87

1

Ccw
R 12.20
p

20.90%

Bias 0.3 Oéao 0.0 Oégl 52% 0430 0.5 Oi%S
932 235 857

=

3.7 001 00 000 1.2 0.00 1.9 0.02

MSE 001 21 394 70 409 28 728 56

o

Ccw
R 10.40
p

19.60

5 Conclusion

In this paper,we discussthe performance of the
ML estimates through NR method and ABC
algorithm for estimating the two parameters ofIW
distribution . Monte-Carlo simulation studes are
used to evaluate the performance of the estimas
in terms of bias and MSEBased on thesimulation
results, it is shown that in all casethe ML estimates
via ABCalgorithm have a smaller bias and MSE than
that ML estimates obtained by using NR.
Furthermore, the rates of coverageto the wrong
root using ABC algorithm are better than NR
method in all cases. Therefore, we recommend
usingthe ABC algorithmto obtain ML estimators for
the parameters of the IW distribution.
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A Classificatioffior TurkishTextswith Machine Learning

Murat OKKALIOGLU?

1Yalova University, Faculty of Engineering, Computer Engineering Department, Yalova, TURKEY

Abstract

In this study, a text classification scheme for Turkish texts has been performed. Sty
extraction and a modified version of abstract feature extraction method are utilized to creatt
feature vectors to represent each document. Seven different data sets leaveen used to test

OEA Al AOOEAEAAOQET I

x EOE OE OAAN andl BiripEA ayiticO Thé

results are promising, and we achieve more than 95% accuracy in most of the cases.
Keywords : Text Classification, FeatureExtraction, Machine Learning

Ter KMetmleri- i n Makine ¥Jrenmesi)
mi S

"O éAlahi AAA 4i OEeA T AOET1 AO EEET AEO Oga
OA UATEI ATTER OTUOO EUT EOAI EE Alg ERORI BEI
i1 O0hOOO0OI I OhODOO8 | & /[EAOEI-NN vOSimpie HgibticsAtasOeniet
EeE]l UAAE ZEAOEI a OAOE Ei il AOCE EOI T AT aql il aght
Pwuvd ET |1 UAOET AA AAhAOa 1 AOAOOODHOS

Anahtar Kelimeler: Metin3 g1 g £1 AT Ag Oi A h

1 Introduction

Text classification is the process of
classification,  organization and  accessing
documents. A natural way of performing text
classification is to sort by hand. This way of text
classification might be considered adequate for
personal needs; however, we need an automatic
model to categorize large number of documents.
The automation is very essential in information era
because most of the comnts are being produced in
digital form.

The amount of document and data production
has been increasing rapidly due to the fact that the
Internet and other digital technologies are easily
accessible for many. Especially, the Internet has
become an indispesable part of our daily life and
document volume is growing every minute as a
natural course of frequent user contribution. A
2019 report [1] confirms our assumption. Based on
this report, Google conducts 4,497,420 searches,
YouTube users watch 4,500,00 dieos, Instagram
users share 277,777 stories, Twitter users send
511,200 tweets and 390,030 mobile applications
are downloaded in every minute in 2019. These
numbers are obviously growing in parallel with the
Internet use and it makes the organization of da
and documents more important for easy access
whenever we need them. Therefore, we need an

e-ISBN: 97%05031-662-9

vUl EOAI EE KakE

automatic way to classify our documents as
document volume increases.

In this study, a text classification scheme for
Turkish texts is proposed. Our schemecontains
several steps including stop word elimination, word
stemming, feature extraction and style extraction.
We test the classification scheme with seven
different data sets. Empirical results show that the
method in this study can correctly classify
documents with decent accuracy.

The rest of the paper is organized as follows.
The next section discusses the related work. Section
3 explains our classification scheme while Section 4
gives experimental results. The last section is the
conclusion where fuure work direction is pointed.

2 Related Work

Classification of texts can be viewed in many
aspects. The nature of the content may differ.
Generally speaking, author attribution, which aims
to find out the author of the text, sentiment analysis,
which aims to determine the sentiment such as
positive or negative in the related text or document
categorization, which aims to categorize document
type such as news, economy, etc., are the main types
of classification problems with the text. Scholars
have been working on such problems for Turkish, as
well. A short review of the literature is as follows.
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Authors in [2] perform text categorization in
three different areas in terms of author, gender and
genre and record success of 83%, 93% and 96%,
respectively. [3] ard [4] uses style marker feature
extraction for author detection of Turkish texts.
Authors in [5] investigates effects of language
processing in Turkish author attribution and finds
out that best results are achieved with combination
of bag of stems and fuation words. [6] aims to get
an automatic text categorization template by
investigating different parameters such as term
stop words, term weighting, parameter tuning,
feature extraction and word stemming.

3 Method

In our study, text classification is perfemed in
different steps. As shown in Figure 1, documents are
processed in two different paths. The outcoming
vectors coming from these paths are merged
together to obtain the final version of the feature
vector.

The first thing we perform is the stop word
elimination. Stop words are the ones that occur so
frequently that their presences do not specifically
AEFAAO AT U Al AOOAOS
i AAT O OAT A6 ET 40O0OEEOES
each document because it is just a coordinating
conjunction. Its presence does not generally help
distinguish one document or a class from another.
On the contrary, specific words that infrequently
occur between different documents are more
Ei BT OOAT 08 ! 000OI A OEA

AAT OO0&I T OAAT T 6
This word has a discriminative nature because it
frequently occurs in sports news. Encountering
O&£O0OAT1 6 EIT DIl EOGEA
coincidence. Therefore, we must keep such words
while neglecting the words that will probably not
help us. Stop words are those kinds of words that
are going to be removed from our documents as the
first step in our text classification scheme.

The second step in the classification is the

1 00Oi A "OEA

IO 001 AAAOG EI

AT A pdgde

words in the documents. Since creating a vector of
containing frequency of every term as features, we
need dimension reduction. We utilize abstract
feature  extraction (AFE) method whose
concentration is document classification [7]. AFE
method is based on term frequency and their
probabilistic distribution over classes. This method
performs a dimension reduction and it ensures that
the number of features to be equal to the number of
classes The outcoming features after AFE sums to
1.00. Each feature represents the probability of the
document being the member of the class
corresponding to the feature. The steps performed
in AFE are as follows: Assume that we have C as the
number of classes] as the number of terms (words

in our case), D as the number of documentgP b as

the number of occurrences of term Ti in document

Dj. N is the number of total documents whileNTi is

the number of documents haing term Ti. At the

first step, the number of occurrences of term Ti in
class Ck is calculated by using (1)[7] .

Mg =a M. Dy 1G — (OR
x] OA OOA6 xEEAE

The idea in (2) is to find out the effect of a term
in.a specific class, The logarithmic_ value of\tﬁe
ﬁc?of a tefm@&!mbitipliéady thélogaFt
the ratio of the number total documents to the
number of documents having the term. The second
part of the equation aims to promote terms which
are not appearing through many different
documents. Like stop words, if a term occurs in
many different documents, it may not be a

r|:|—>5top Wo r d —MFeatur e (;A)FtETrl—l—u—rq'
T 1
Figure 1 Steps Of The Classificaion ﬂ
t—> Styl e ExtftTaction

feature extraction. Our method @ feature extraction
depends on statistically counting the number of

e-ISBN: 97%05031-662-9

distinctive term to distinguish documents.
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hifer e rlyden& ofBhch fEY ot Qlske® bt E
calculated, their weight to the Ck is calculated by the
following equation (2)[7].
anN
Wrg, =_Iog(~nTi9)A 3Iogae— o (2)
x] OA OAOOAI lg%\'ﬂ xEEAE
OEA 51 EOAA 30AO0AOS
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N count number of occurrences of different
N _ _ parameters. [9] defines this type of feature
Therefore, " is a ratio that hints about whether a

term appears in a diverse range of documents or
not. A higher ratio means that the related terms
appears in fewer documents. However, this ratio
here does not consider the class frequencies. We
believe that a similar mechanism can be performed
for class membership as well. Thus, we propose to
integrate the inter-class membership information
into the equation. Wang and Zhang [8] propose
inverse class frequency metric as given in (3). cf(Ti)
is the number of classes thathte term appears.

a |C|
log 16 3)
(; i
The inverse class frequency, similar to inverse

selection as style because each measurable pattern
may have unique characteristic for an author. We
have calculated 20 different features as stgl
markers of an author listed in Table 1. The vector
with 20 features contains different statistic such as
word, character, digit, and various punctuation

i ACOEGS Al O1 08 7A EAOA A/
number of occurrences of different punctuation
marks assuning that punctuations might have an
important role in identifying an author. For
example, an author can use question marks
frequently because his writing style can be based on
asking and answering question to convince his
readers.

Table 4. Style features

document frequency, promotes the terms which do # Feature
not appear between different classes. If a term does 1 Word count
not appear in documents of different classes, its
weight will be increased. The final weight formula 2 Character count
._after we integrate inverse class frequency is given 3 Character per word
in (4).
4 Digit count
W, =Iog(nT ) 3IogaeN— ('C;R)gél |C| (4) 5 Uppercase count
G G &N, O (%:.f('ﬁ)
¢ 6 Separator count
After the above two steps are repeated for all ; Svmbol .
documents, the total effects of the terms in each ymbol con
document to each clasan be calculated by the 8 Punctuation count
following equation (5)[7].
9 Colon count
YDiCK =6il W T 1D, (5) 10 Question mark count
The last step is to normalize the effects for each 11 Exclamation count
class so that each document is ended up a vector of 15 Semi col .
OEUA p #h 101 ARO 1T &£ Ail AGOGAO emi cofon coun AOAOET T
is in (6)[7]. 13 Single cot. Count
Y, 14 Double cot. Count
AF = 2% 6)
a Yqu 15 Left parenthesis count
k
As a result, we integrate inverse class frequency 16 Right parenthesis count
to the AFE method while reducing the number of 17 Left bracket count
features to the number of classes. AFE can be used _
as a classifier as well because it gives class 18 Right bracket count
probabilities of each document The last step before 19 Dollar sign count
applying a classification algorithm, we have merged
20 At sign count

our vector from AFE with the style extracted feature
vector. Style marker characteristics can reveal the
writing style. At the first step, we start with

collecting statistics aboutour data collection. We

e-ISBN: 97%05031-662-9

In our study, we have implemented AFE method
by finding word stems from each encountered
word. Because Turkish is agglutinative language,
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one must do the word stemming. In Turkish, for
AgAi bl Ah OAOI AOEI 6
x| OA OOAIl cdodrkt®eings djffeEentwhrds,
we will be making mistakes in our term frequency
counting with AFE. In order to find word stems, we
use Zemberek [10] library, which retrieves Turkish
word stems.

4 Experiments

4.1 DataSets, Evaluation Metrand Methodology

In our study, we have used seven different data
sets from Kemik Natural Language Processing
COil 660 OADPIT OEOT OU XS
in different categories, namely, author attribution,
news classificatim and sentiment analysis. The
details about data sets are given in Table 2.

We use accuracy as our evaluation metric.
Accuracy is the ration of correct predictions to the
number of all predictions. In our experiments, we
utilize WEKA [15] tool to apply machine learning
methods. We use 16old cross validation in our
tests.

8

Table 2. Data sets

Name Content

2500 columns [11] 2500 Columns from 50 different

Columnists

1500 Columns from 30 different
Columnists

1500 columns [12]

69 Authors [11] 910articles from 69 different Turkish

authors

1150 News [13] 1150 Turkish news texts in 5 classes

630 Articles [2] 630 articles from 18 different Turkish

authors

157 Blogs [14] 157 Blogs for sentiment analysis

105 Reviews [14] 105 positivenegative and neutral movie

reviews

4.2 ExperimentaResults

We have tested our datasets using 3 different
Al AOOEEEAOO8 #I1 AOOEEEAO
nearestneighbor (k-NN) and Simple Logistics in
machine learning tool Weka [15].

. AaOA " Adbdbibsticciassifier Hsed on
"AUAOS OEAT OAi 8 &AAOOOAO
independent from other features of the class.
Conditional probability rates of an instance for each
class are computed and the instance is classified

e-ISBN: 97%05031-662-9

AT A OhaRET 6

into the class with themost conditional probability
EAOA AT OE OEA OAI A

k-NN is a classification using nearest -k
neighbors of training dataset. Among these -k
nearest neighbors, an instance is classified
according to majority vote of the neighbors.
Distance metric can be Euclidean, Manhattaor any
metric set by the user.

Simple Logistics [16] is an improved over
logistic model trees [17] whose bottleneck is time
required to build. The algorithm adds weight
trimming . to reduce computation .and.. replaces .
b (o WA Iioridh kden O

(AIC).

Table 3 displays the results. Default parameters
of WEKA have been used for algorithms except k is
set to 25 in kNN. We have performed our
experiment by comparing three different settings.
Our proposed scheme with style extraction andhe
modified AFE method is the first comparison
setting. Then, we only tested our modified version
of AFE. These two settings are compared with the
original AFE [7]. The green results display the best
along the row while red is the worst.

Classification a&curacy results are very
promising for each machine learning algorithm.
Accuracy results are mostly above 95.00% except
1500 columns data set. For 1500 columns data set,
we achieve the best accuracy with Simple Logistics
algorithm (90.80%).

When our schene, style extraction with
modified AFE and modified AFE, is compared to AFE
[7], for most of the cases, results are very similar.
Although green colored values are gathered in our
style extraction with modified AFE and modified
AFE columns for most of the dta sets, the
improvements are not dramatic except some cases
OOAE AO pumnmm AT 1 O0ITO AAOA
k-NN algorithms.  Therefore, the experimental
results show that AFE algorithm and its
modification alone and along with style extraction
are very successful to classify Turkish texts.
i AOET AOGO AOA . AadbA " AUAOh
5 Conclusion

In this study, a classification scheme for Turkish
text has been Iizd -Such eth?rlﬁ Eze pI'eﬁ) «
an@l&\gug‘ge;aﬁoiv V(Qr, ha%m ke ?I?is g)%c%é AA
is word stemming since it is an agglutinative

language. With this study, we show that abstract
feature extraction [7] method can be modified with

Ao
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class

Table 3. Experimental results

Modified AFE +

Algorithm Dataset Style Extraction Modified AFE AFE
2500 Columns 98.52% 98.28% 98.28%
1500 Columns 82.00% 69.20% 66.53%
69 Authors 91.21% 90.33% 87.69%
bl 00S 1150 News 97.74% 98.70% 98.17%
630 Articles 99.37% 99.84% 99.52%
157 Blogs 98.09% 100% 100%
105 Reviews 100.00% 100% 100%
2500 Columns 95.68% 94.48% 92.18%
1500 Columns 81.60% 64.73% 64.40%
69 Authors 96.15% 95.60% 94.84%
k-NN 1150 News 96.35% 98.78% 98.09%
630 Articles 97.78% 98.89% 98.73%
157 Blogs 96.18% 100% 100%
105 Reviews 97.14% 99.05% 100%
2500 Columns 99.88% 99.926 99.88%
1500 Columns 90.80% 84.07% 86.07%
69 Authors 99.78% 99.89% 99.89%
Simple Logistics 1150 News 98.96% 98.52% 98.35%
630Articles 100% 100% 100%
157 Blogs 100% 100% 100%
105 Reviews 100% 100% 100%
frequencies since it does not take class frequencies References
of terms into account. Such an addition with style [$/-/8 5% AOA CABAD

extraction provides some improvement to the

classfication with abstract feature extraction.

As a future work, we plan to analyze the abstract
feature extraction method against imbalanced data
sets since it does not consider class membership

into account.
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An Analysis of Export Data with Panel Tobit Model
Ismail YENILMEZ?, Yeliz MERT KANTAR?

!Eskisehir Technical University, Science Faculty, Department of Statistics, Eskisehir, TURKEY

Abstact

The examined data can have both crossectional and time series dimensions. Data with this
structure is briefly called panel data. Panellata models provide information about individual

behavior by taking into account correlation between individuals and over time. On the othe
hand, if the continuous dependent variable can only be observed under certain conditions, it
expressed as a cemsed variable. Censored data structure can also be observed in the par
data sets. In this case, the results of panel models to be applied by ignoring censored data

be misleading. In this study, various panel models have used for the data of Istan@ilamber

of Industry. Some companies' export data are not presented periodically. This may mean th
the relevant companies did not export at that time or export data was not shared. As a resu
a censored data structure emerged. The model results generdtby using the relevant data are
presented and discussed. It is concluded that the models taking censored data structure in
consideration are more meaningful.

Keywords: Panel Data, Censored Data, Tobit, Fixed Effect Model, Random Effect Model

PanelToh t Model iyl e Khracat
mi S
di AAT AT AT OAOEI A0 EAI EAOGEOOAI EAI AA UAI
OAOE EagOAAA PAT Al OAOE 11 AOAE EOEIiI | AT AEOE

hem bireyleraras I AA EAI AA UAIi Al EeET AA AEICE O/
UAT T agUAA AAT EOIE EIThOI 1 AO Al Oagl AA CEUI AT A

0AT A1 OAOE OAOE EeET AA AA OAT OI Ol i UA#®pok
OAUAOAE OuUcOi AT AAAE DPATAT 1T AATTAOET OI T«
i TAAT T AOE dOOAT AOI 3AT AUE / AAOGa OAOEI AOE

AAEO AEIGEI AO AAUa AET Al 1 AOh EQEIADI IADIE] h A
UADIi AAaga AT1 Aial A CAI AAEI AAAgE CEAE EEO.
3i106& 11AOAE OATOIi Oli OAOE UADPaOa OEU EI
Oi 1 0el AOg OO1T O1 1 O0hi ORI OBADabal AREREEAOD AA
i1 ADesO O 1 OAOT A OAOal i ahbg0s8

Anahtar Kelimeler ¢ 0 AT Al 6 AOEh 3A1T O0i Oli 6AOEh 471 A

expansion, sell excess production capacity, gain
new knowledge and experience, expand life cycle of

1 Introduction product can be seen as advantage of exporting.

Export refers to the dispatch of goods and
services from home country to foreign countries.
Export process varies depending on the methods
such as air shipping, land shipping and shipping by
vessel. However, one of the important components
of the export process is legal regulations and
policies. The advantages and disadvantages of
exports can be mentioned in this context. Increased
sales and profits, enhance domestic
competitiveness, gain global market shares,
diversification, lower per unit costs, compenste for
seasonal demands, create potential for company

e-ISBN: 97%05031-662-9

Extra costs, product modification, financial risk,
export licenses and documentation and market
information can be seen as disadvantages of
exporting. Taking into account the emerging world
economy, Turkey has adopted the economy policy
of export-led growth since the 1980s. In parallel
with the evolving world economy, various legal and
political arrangements have been made for this
purpose. Stronger private sector and public
companies have contributed economy policy of
export-led growth. Analysis of export data of the
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companies operating in Turkey is necessanand
important for the correct interpretation of export,

Factors affecting the supply and demand of
exports and imports as determinants of foreign
trade are examined by [2]. Although the export
potential, performance, competitiveness and
competencies of thecompanies are variable, certain
factors affecting exports are mentioned in [3].
Various studies related to this issue are available in
the literature [6-8]. One of the factors affecting
export value is firm-level factors. The number of
employees can be aosidered as firmlevel factor
and determinants of export value [4]. Number of
employees, stock exchange price and foreign
ownership are some of the factors affecting export
value. Firm size is another factor affecting export
value [5]. The ratio of profit,debt and output with
total assets of the companies are taken as the
control variable.

The export data can have both crossectional
and time series dimensions. Data with this structure
is briefly called panel data. If the continuous
dependent variable @n only be observed under
certain conditions, it is expressed as a censored
variable. Censored structure can also be observed in
the panel data set. In this case, the results of panel
models to be applied by ignoring censored data can
be misleading. The Tbit estimator considers the
censored data structure. Tobit estimator can also be
used to analyze panel data [43]. Ownership
structure and dividend policy are analyzed with
panel Tobit model by [9]. Determinants of
universities efficiency in Turkey is stulied with data
envelopment analysis and panel Tobit model by
[10]. Financial dependence and aid allocation are
investigated with panel Tobit model by [11]. An
unbalanced panel Tobit model with interactive
effects and estimators of this model are introduced
This method is used for female labour supply data
obtained from Chinese Family Panel Studies [t2].
Refinedscale panel data is analyzed by random
effects Tobit model by [13].

In this study, an analysis is made for the export
data of 1000 firms (ISG1000) for the years 1997
2013 by using the data of Istanbul Chamber of
Industry. Panel Tobit model is used considering
censored data structure and panel data. The study
is organized as follows: Panel Tobit model is
reviewed in section 2. Application is condcted in
section 3. Finally, results and discussions are
presented in conclusion section.

e-ISBN: 97%05031-662-9

2 Panel Tobit Model

Tobit model is used to model the censored
dependent variable, which is one of the limited
dependent variables in some way. Tobit model
proposed byTobin [14] has been extended for panel
data and its methodology, estimation and
applications have been studied in the literatureFor
example,consistent standard errors is derived for
the panel tobit model with autocorrelation [15]. An
estimation based onsimulation is proposed for the
random-effects Tobit model [16]. Randorreffects
Tobit model is modified forrefined-scale panel data
structure in both temporal and spatial domainsby
[13]. Modified maximum likelihood of Tobit models
are used to get consigint estimators of the fixed
effects Tobit model [17]. Due to some shortcomings
of the fixed-effect Tobit model, which is one of the
two commonly recommended approaches for the
linear panel model in the literature, the random
effect Tobit model have been usd in this study. See
also [18] for a detailed study of the fixeeeffect Tobit
model and the randomeffect Tobit model. Randorm
effect Tobit model as

w wi 6 Q plgBR o phBARY
0 o -
0x §o@h, - x 0 0an, 1)
6 aowis o ¢ O Q@
e i 0
where l; is theerror terms for cross-

sectionheteroscedasticity and ; -js error for the
cross-section timeseries data.

This model can be estimated by maximum
likelihood estimation (MLE) procedure.
Respectively, conditional and unconditional log
likelihood (/nL) functions are defined as

a8 B ab T0 )
W —%e TO @

ae 0B ag¢ b T

W —%0-0 10 (3)

W[ %00 QO
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where B 8 and n 8 are the cumulative
distribution function (CDF) and probability density
function (PDF) of standard normal distribution,
respectively andz A jKandx x . T

mip [18].
3 Analysis of Firfevel export activity data of Istanbul
Chamber of Industry

Export data of 1000 industrial enterprises
between 1997 and 2013 have been used for
analysis. The data set used in the study has both
panel data structure and censored data structure. It
IS possible to combine time seriesand cross
sectional series with the help of panel data analysis.
Thus, data sets with both time and size are formed
[19]. Panel data models provide information about
individual behavior both across individuals and
over time. In addition, if the continuousdependent

8.0e-05+

6.0e-05+

4.0e-05+

2.0e-05+

variable can only be observed under certain
conditions, it is expressed as a censored variable
[20]. For censored data, the Tobit model is
proposed by [14]. Censored data structure can also
be observed in the panel data set. In this case, the
results of panel models to be applied by ignoring
censored data can be misleading. In this study, the
random-effect Tobit model has been used. Some
companies' export data are not presented
periodically. This may mean that the relevant
companies did not expot at that time or export data
was not shared. In the other words, export data are
missing for some firms.As a result,censored data
arises naturally. Figure 1 shows the distribution of
the export variable. The censored data structure is
clearly seen

T
0 50000

T T
100000 150000

export

Figure 13. Frequency of export data

In the models used in the study, export value of
the firms from has been used as dependent variable
and the price, number of employees and foreign
ownership have keen used as independent
variables. The foreign ownership variable has been
included in the model as a dummy variable.
Profitability, debt and output level of firms are
factors affecting export values. Therefore,
profitability, debt and output are used as ontrol
variables in the models. The table below is used in
the study definitions of variables are given.

e-ISBN: 97%05031-662-9

Table 5. Definitions of variables

Var. Def.

EXP Export data

PRI Stock exchange price
EMP Number of employees
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FOR Foreign ownership The correlation matrix is presented in Table 2.
i When the correlation coefficients are examined, it is
PRO Net profit/Total assets seenthat there is no high correlation between the
DEB Debt/Total assets dependent variable between the independent and
control variables.
ouT Output/Total assets

Table 2 Correlation matrix

EXP PRI EMP FOR PRO DEB ouT
EXP 1
PRI 0.13 1
EMP 0.31 0.00 1
FOR 0.12 -0.01 0.02 1
PRO -0.01 0.05 0.02 -0.11 1
DEB 0.06 -0.10 0.07 0.10 -0.07 1
ouT 0.02 -0.02 -0.10 -0.02 -0.16 0.15 1
In order to model the export value with the (oYAYi) O0'YOOD'YO 006 07YY 6
effect of stock prices, number of employees and  \10del 2:
foreign ownership, therandom effect Tobit models o e e e e e
are demonstrated in Eq. 4Estimated parameters of ~ O®@V ~ OULUL VYU OO0 U Y'Y
these random effect Tobit panel models are 0
provided in Table 3. Model 3:
O®O O0Y OD'YG 006 7YY 4)
0
Model 1:
Table 3. Estimates of parameters of the randoyaffect Tobit modelsand results of tests
Model 1 Model 2 Model 3
PRI 526.0%**
-27.88
EMP 47.95%**
-29.51
FOR 30550.6***
-6.54
PRO 45130.7*** 77222.6*** 86728.3***
-3.41 5.9 -6.41
DEB -5526.8 -39074.6%** -29545 3***
(-0.83) (-5.98) (-4.39)
ouT 4166.3** 6955.7*** 3145.5*
-2.79 -4.71 -2.05

e-ISBN: 97%05031-662-9
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cons

- cons

HCons

InL

Wald chi2
Prob>chi2
Leftcensored obs.
Uncensored obs.

N

-44448 8*+*
(-10.61)
110285.7%+*
-56.3
1170442+
-150.37
-168563.89
832.95

0.00

1904

12676
14580

-16580.8"
(-4.45)
1106883
53.26
116066.5+**
-148.72
-167877.83
919.86

0.00

11914.4**
-3.25

109095.6***
-56.15

120846.6***
-150.5
-168960.42
96.04

0.00

t statistics in parentheses and * p<0.05, ** p<0.01, *** p<0.001
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As can be seen from Table 3, all three models are
statistically  significant.  Approximately 13%
censorship can be mentioned for the data set.
According to the results of Model 1, itan be stated
that stock market prices affect export values
positively. Organisational determinants of export
performance is studied and export performance has
AAAT AOOT AEAOAA xEOE
characteristics and capabilities [21]. Model Zand
model 3 show that the number of employees and
foreign ownership have a positive effect on export
values, respectively. Determinants of export
performance of firms is investigated by [22] and
smilar results are presented by this comparative
and compretensive study.

4 Conclusions

In this study, export panel data of 1000 firms
(ISO-1000) for the years 19972013 which has
censored data structure have been analyzed with
random-effect Tobit model. There are two reasons
why some export data for companies are rtoin
certain cells. The first is that the exporvalues of the
relevant companies are not in that period. Second, it
may be that this data is not disclosed despite the
disclosure of other data. Therefore, censored data
structure can be mentioned. Conductig analyzes
without considering the censored data structure
can be seen as a disruption of data integrity. For this
reason, in this study, a random effect Tobit model
was used for the analysis of export data with
censored structure and the results have been
obtained. According to the results, stock prices,
number of employees and foreign ownership of
companies have positive effects on exporvalues.
Using firm level data, three determinants on export
values have been put forward. In the further studies,
the effects of determinants such as exchange rate
volatilities will be investigated and comparative
studies will be conducted.
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Abstract

Nowadays, Artificial Intelligence is in its golden age towards #uture with autonomous
systems solving realworld based problems. Here, an important issue about Artificial
Intelligence is its safety level in case of unexpected situations. That is a vital factor because :
unexpected situation appeared in the processead intelligent reasoning may cause totally false
solutions that may lead to dangerous and harmful results. Moving from the explanations ¢
far, objective of this study is to examine the concept of adversarial examples, which threg
especially Machine Leming oriented applications. Adversarial examples are training data
which cause Artificial Intelligence based systems to make false reasoning and gives fa
outputs in the solution process. The scope of this study is problems of Biomedical Engineeril
because any false reasoning through health applications may lead to wrong analyze, diagno
and wrong interventions during a surgery. So, the study focuses on applications regardir
adversarial examples threatening Machine Learning based Biomedical Enginéey problems
and provides some solution suggestions. Conclusions drawn with this study are too importai
for preventing from adversarial examples, which can manipulate Biomedical Engineerin
applications

Keywords : Artificial Intelligence Safety, Adversamil Examples, Biomedical Engineering
Machine Learning, Artificial Intelligence
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1 Introduction communication or electronics, the humankind has
gained a remarkable momentum inérms of making
the life more practical. Among technological
developments, some scientific fields have also
improved more and more dayby-day. Artificial

The 21st century has brought many innovative
and revolutionary changes into our life. Thanks to
technological developments rising over shoulders
of big technologies such as computer,
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Intelligence is known among these scientific fields
and currently, it is a trendy topic in all fields dé the
modern life [1-3]. Flexible and effective techniques
of Atrtificial Intelligence have enabled us to
overcome many advanced realorld based
problems, by just using appropriate data and
mathematical modeling approaches to enable
intelligence systems fo solving the problems more
accurate and faster. Although there are also
alternative sub-fields of Artificial Intelligence such
as cybernetics [4, 5], and swarm intelligence
(intelligent optimization) [6, 7], Machine Learning
is the most important subfield because of its ability
to learn from samples (to be trained) and keep the
intelligent system adapted to any cases
encountered in the application environment [810].
Actually, the concept of Artificial Intelligence, which
is known by people, is usually asociated with
Machine Learning and the future robotic systems
that are imagined in even sciencdiction movies are
connected with the philosophy of Machine Learning
[11, 12]. Machine Learning is the key component for
developing a better future with autononous
systems serving for the humankind. But there is also
the other side of the medallion, which is associated
with safety issues that may appear in case of false
trained or manipulated intelligent systems.

The literature of the Artificial Intelligence has
been widely discussing about the afety level of an
intelligent system in case of any unexpected
situations [13-16]. Except from also logical and
philosophical discussions connected with the
Machine Ethics (Ethical Artificial Intelligence) [17#
19], the research for understanding safety of
Artificial Intelligence has been avital approach
because any unexpected situation appeared in the
processes of intelligent reasoning may cause totally
false solutions that may lead todangerous and
harmful results. It is also important that triggering
aspects of such results may differ according to
different fields of the life. Because of that, the
research area of Artificial Intelligence Safety has
become important in time, as a result of increasing
anxieties and discussins regarding appearance of
OAAAE 1T O OAT OOODPOAA Aol
based systems [20, 21].

Moving from the explanations so far, objective
of this study is to examine the concept of adversarial
examples, whichis a recent topic of Artificial
Intelligence Safety. As threatingespecially Machine
Learning oriented applications, aversarial
examples arebriefly a typical training data, which

e-ISBN: 97%05031-662-9

cause Atrtificial Intelligence based systems to make
false reasoning and gives false outputs in the
solution process. The scope of this study is directed
into the problems of Biomedical Engineering
because any false reasoning through health
applications may lead to wrong analyze, diagnosis
and wrong interventions during a surgery. So, the
study aimed to also foeais on applications regarding
adversarial examples threatening  Machine
Learning based Biomedical Engineering problems
and then provide some solution suggestionsThe
authors believe that the onclusions that will be
drawn with this study are too important for
preventing from adversarial examples, which can
manipulate Biomedical Engineering applications.

Based on the subject, the remaining content of
the study is as follows: The next section briefly
explains some essentials regarding trendy
Biomedical Engineering applications. Next, the
third section focuses on the concept of adversarial
examples and explains some known techniques.
After that, the fourth section provides some
possible Biomedical Engineering based scenarios in
which negative effectsof adversarial examples may
be seen. Finally, the fifth section proposes some
solution suggestions and then the content is ended
by discussions regarding conclusions and some
planned future work.

2 Applications of Biomedical Engineering

When the associatediterature is examined, it
can be seen that there are many different kinds of
applications  within  Biomedical Engineering.
Nowadays, Artificial Intelligence based approaches,
methods, and techniques are often used for finding
effective and efficient solutiors for especially
critical applications done within the field of
Biomedical Engineering. Some of the related
applications followed often in the associated
literature can be explained briefly as follows:

2.1 MedicalDiagnosis

As diseases affecting the welbeing and health
state of all living organisms, it has been too critical

iRd alternativ; jopns-for effective di [
%)r'gctasse%. Ir? tr(lﬁsé(%?]%g)%,pb%?‘cﬁl I eﬁigaér%)e? ﬁs
used for providing effective, accurate and fast
solutions for diagnosing diseages. Thanks to
Machine Learning, medical diagnosis is done easily
by using preknown diagnosis data derived from
expert experiences, raw data, or even medical
image [22-24].

ECA
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2.2 MedicalPreProcessing

Before passing to further stages, it is sometimes
important to pre-process medical data for making
AoDARAOOOG
from some pre-processing techniques such as image
processing [25, 26] or signal processing [27, 28] or
intelligent systems using such techniques before
their tasks at the end, Atrtificial Intelligence based
techniques are used for preprocessing purposes,
too [29-31].

2.3 InformationDiscovery

Another important role of Artificial Intelligence
in Biomedical Engineering problems is information
discovery. Moving from that appication role,
especially the topic of drug discovery often includes
run of Artificial Intelligence based systems for
effective discoveries and further data analyses as
inputs to specific medical applications [3234].

2.4 MedicalProduct Design

As designing pupose oriented medical
products is key point for medical applications,
Biomedical Engineering has already been enrolled
in the subject of medical product design. Here,
Artificial Intelligence based techniques, which are
included under especially intelligent optimization
side, can be successfully used for design tasks. Of
course, Machine Learning techniques are also used
for having alternative design solutions having
support from user-expert experiences [3537].

2.5 MedicalRaobotics

Since it gives revolutionary ad visible effects of
intelligent systems to the whole life, Robotics is a
popular sub-field of Artificial Intelligence. The
future of Artificial Intelligence is associated with
intense development of robotic systems having
different roles or tasks regardng real world
problems. In this sense, medical robotics has many
cutting-edge solutions such as robots performing
surgeries or medical analyses autonomously [38
40]. It is possible to indicate that the future of
medical is shaped widely by medical roboticand
the field of Biomedical Engineering runs
engineering oriented solutions for that vision.

e-ISBN: 97%05031-662-9
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Figure 14. Some key applications of Biomedical
Engineering.

As it can be understood, there are different
critical research subjects inthe intersection of
Artificial Intelligence and Biomedical Engineering.
It is important that the main point of running
intelligent systems for alternative solutions is to use
data. Since data can be manipulated for negative
results, alternative  techniques for data
manipulation have been introduced to the literature
of the Artificial Intelligence Safety. At this point, the
concept of adversarial examples is a known
research topic where alternative techniques for
data manipulation are often developed. The néx
section is devoted to the adversarial examples and
some techniques in this manner.

3 Techniques for Adversarial Examples

Adversarial examples can be explained briefly
as a type of data, which was manipulated for
tricking Artificial Intelligence based systans. Here,
it is important that tricking aims to direct especially
Machine Learning based systems to incorrediad
decisions. After the concept of adversarial examples
was expressed by Szegedy et al. [41] for the first
time, different techniques for creatirg adversarial
examples have been introduced to the associated
literature. When the related literature is examined
in detail, it can be seen that developments regarding
adversarial examples backs to 2014, and number of
alternative techniques for creating adersarial
examples is increased yeaby-year (Figure 2) [42].

It is critical that the related literature has efforts

regarding attacking techniques and defensing
techniques for each different research for
adversarial examples.
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Figure 15. Techniques for adversarial examples,
considering the timeline [42].

According to having information about the
target intelligent system, adversarial examples can
be examined under two main titles: whitebox
techniques, and blackbox techniques. White-box
techniques are employed when the model or
parameters of thetarget system are known. On the
other hand, blackbox techniques are employed
when there is no information about model or
parameters but obtained outputs of the systemare
known. Some of the related techniques can be
explained briefly as follows:

3.1 Fast Gradiet SignMethod (FGSM) and its
variations

As a white-box technique, Fast Gradient Sign
Method (FGSM)allows pushing the input data
towards adversarial gradient, thanks to the exact
gradient, which is calculated via backpropagation
process.As firstly introduced by Goodfellow et al.
[42, 43], FGSM uses the Equation (1) for creating an
adversarial exampledata: gfdom the x, which is the
correct data.

® o T4 Q0 aw (1)
In addition to the first FGSM, some variations
were introduced in time. Basic lterative Method
(BIM) [42, 44], and (R)andom + FGSM(RFGSM)

[42, 45] are two techniques, which improves the
FGSM from different perspectives.

3.2 L-BFG%nd CarlimllWagner Attack

As another white-box technique, Limited-
memory BroydenFletcher-Goldfarb-Shanno (L=
BFGS) is just a non-linear gradient oriented
optimization algorithm for creating adversarial
examples [41, 42]The idea behind that algorithm is
creating adversarial data, which is similar to the
original one. L-BFGS follows the objective of
determining the perturbation r, which minimizes
the Equation (2) [41, 42]:

G8s afich i i 60D

- (2)
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As like FGSM,-BFGS was also modified in time.
In this sense, the technique of CarliRiVagner
Attack employs the loss function in Equation (3
and targets the minimization problem within
Equation (4) [42, 46]:
MO GO Odweo DQ o
o o (3)

0WRL p W
p

3.3 Adversarial Transformatidsetwork

As like neural network models giving outputs
for original-correct data, it is also possible to use
neural network models for obtaining adversarial
outputs. Based on that idea, the technique of
Adversarial Transformation Network employs a
neural network model for getting outputs, which
can trick target system [47. Asthere are different
types of Adversarial Transformation Network, the
technique of Adversarial Autoencodingis one of
them and it can create adversarial examples thatre
similar to correct inputs [48].

3.4 Synthetic Data and tH8ubstitute Attack

When the target intelligent system is a closed
model for attacks (in other words, there is no
information regarding the model or parameters), it
is possible to use alternative ways to predict
something about the system. As a bladhkox
technique, Substitute Attack is used for obtaining
synthetic dataand predicting thedecision boundary
of the target Machine Learning system [49]After
accomplishing that, the attacker can then use white
box techniques for further tricking-manipulation
processes.

3.5 Heuistic ®arch

As a blackbox technique, Heuristic Search is
used for boundary attack against target system.
Heuristic Search briefly employsa fake data for
exampleimage data) and applies changes over that
data for making itsimilar to the correct data, which
should be used bythe target system [50]. In other
terms, Heuristic Search allows using noisy data for
creating adversarial examples. That is similar to
hiding the data in an image, where a human cannot
see changes in pixels.

In the associated literature of Atrtificial
Intelligence Safety, there are different kinds of
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techniques for creating adversarial examples. cause problems within cases, which need urgent
Interested readers are referred to [42] for more. further medical operations. As the adversarial
examples can be applied for different data types
White-box such as raw medical data or medical image data,
techniques the problem will be same for all kind of

diagnosis applications. Incorrect diagnosis
results will be having terrible effects when rare
or dangerous diseases such as cancer is tried to
be diagnosed.

V Drug discovery is a critical research area within
biomedical and medical fields. Discovering true
drug or true mixture of chemical components
are important for successful results. Any drug
that cannot provide appropriate treatment for a
specific disease mg be seen not dangerous but
. Adversaria an incorrect drug discovery may lead both

Carlini-Wagner . )

Attack Transformation treatment and harmful side-effects at the same
Network time. So, a manipulated intelligent system

(because of adversarial examples) is a

dangerous actor rather than possible

Black-box advantages to makindife safe.

techniques V Similar problem in medical diagnosis or
information discovery (as more general from
direct drug discovery) can be seen within pre
Substitute Heuristic Search processing support by A_rtificial Intelligence. An
Attack incorrect  pre-processing done by a
manipulated-tricked system may affect the
results indirectly at the end. For example, a
critical treatment for a rare disease may include

several phases. Among these phases, an

Figure 16. White-box and blackbox technigues
examined within this study.

4 Scenarios Regarding Use of Adversarial Examples intelligent system may be used in early phases,
against Biomedical Engineering for pre-processing. However, incorrect pre
Adversarial examples can be used for intelligent processing may éad to wrong decisions

systems taking place in different fields and different treatments done by the experts (humans)

environments. As they focus on the data for training, taking part in late phases.

any intelligent system which has the ability of V For especially physical rehabilitation processes,

Machine Learning can be affected negatively (Even careful design of medical equipment is too

Artificial Intelligence techniques out of Machine important. Incorrect design done by an

Learning can be affected if knowledgéased / rules intelligent system can cause perranent

or mathematical model can be changed with disabilities during even the treatment period.

adversarial examplesdata). If we omit the field or
application type, outputs by manipulated intelligent
systems will always affect us. Considering the scope
of this study, outputs within Biomedical
Engineering are too critical. At this point, some
possible scenarios showing effects o&dversarial
examples can be explained as under the next

The problem of adversarial examples is more
dangerous when we think about medical
robotic systems. For example, a robot system
performing autonomous surgeries can Kill the
human or cause harmful resultsduring the
surgery. When a robotic system is thought as a
supportive assistant for experts (human

paragraphs. doctors-surgery operators), a manipulated
V Diagnosis of diseases is too critical for humans system may give incorrect directives causing
(and even other living organisms such as problems within the surgery.

animals). Here, any incorrect diagnosis will

e-ISBN: 97%05031-662-9
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5 Solution Suggestions

For the related techniques of adversarial
examples, some solution suggestions can be
expressed for ensuring data safety against
manipulations. As long as solutions can work,
adversarial examples will be eliminated in all
applications and fields including Biomedical
Engineeling. The related solutions are as follows:

5.1 Mathematical solutions

As techniques of adversarial examples are
actually associated with Mathematics, some
defensive algorithms protecting the originatcorrect
data or performing counter-attacks for removing
effects of adversarial examples can be developed.
After designing such algorithms as some kind of
modular components, they can be added as a typical
processing unit for protecting purposes.

5.2 Blockchain for Artificial Intelligence

Blockchain is known as a greattool for
achieving distributed, safe systems. Thanks to
chained blocks with hash codes [51], safety of
intelligent systems can be controlled in group
environment. That control mechanism can be done
for actions or decisions by each intelligent system of
the chain. As similar, also training data can be
validated, thanks to mechanisms of blockchain
technology. That solution seems promising but it
requires use of more processing power for fast
enough intelligent systems and needs some time to
meet with the necessary total number of intelligent
systems chained together.

5.3 Synthetidata for Confusing Attacks

Recently, synthetic data for Atrtificial
Intelligence based systems is a popular topic in the
associated literature [52-54]. At this point, creating
such synthetic data may be useful for creating fake
data, which can confuse attacking techniques
algorithms. By classifying training data into correct
data and fake data, intelligent systems can be used
by using both data type for solution and protecting
purposes. As that idea can be effective against
white-box techniques, a similar way against black
box techniques can be developed by applying
similar synthetic data creation approach for outputs
of intelligent systems. At this point, fake outputs by
intelligent systems may confuse attacker systems.

5.4 DataHiding for Protecting The Data

The data hiding approach can be used as a
protection component within original -correct data

e-ISBN: 97%05031-662-9

for training. In detail, some additions, which can
update the data as confusing attackingechniques
but keeping originality of the data, can be made for
obtaining safe data. As similar to the Heuristic
Search, noisy data addition can be used for
protecting the data same time. In this solution, it is
important to find the exact optimum borderline
keeping the balance between the original data and a
changed data that can be classified as an adversarial
example.

5.5 HumanControl

As Atrtificial Intelligence is a product of the
humankind, a better control may be found by again
humans. In order to ensurerequired level of safety
for intelligent systems, it is possible to run some
kind of human control for actions and decisions of
intelligent systems. Alternatively, that human
control can be done for also data used for training
purposes. That solution maybe thought as a radical
one causing a paradox against autonomous systems.
But appropriate human control for the future of
Artificial Intelligence can be an effective way for
keeping the safety. For that solution, human errors
may be a critical disadvantageas it is discussed
widely in the context of Artificial Intelligence Safety.

6 Conclusions and Future Work

In this study, techniques of adversarial
examples have been discussed as a threat factor
against problems of Biomedical Engineering. As
their role is to adjust the data for incorrect training
of intelligent systems, adversarial examples can be
effective in Artificial Intelligence taking part within
the field of Biomedical Engineering. Because that
field is associated with weltbeing of humans and
living organisms, critical errors will cause
dangerous and harmful results at the end. Whether
they are white-box or blackbox based ones,
alternative solutions against adversarial examples
can be still designed. In addition to a brief look at to
the essential sibjects of the study, some alternative
solution suggestions have been expressed
accordingly. As like cyber security, the safety of
intelligent systems is related to the war between
attacking and defensing tools. So, research works
for adversarial examplesand defensive techniques
against them will be one of the most critical
research interests in the future.

Artificial Intelligence Safety and the topic of
adversarial examples are both critical and trendy
research interests. Because of that, some other
future works were already planned in addition to
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this study. In the next studies, all available
defensing techniques against adversarial examples
will be examined. Additionally, alternative attacking

ways except from adversarial examples will be
examined in the context of Biomedical Engineering.
Finally, effects of adversarial examples will be
examined in more detail, by focusing on real
experiments, simulations and experiences.
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eAET AEEI AOE AEICEI AOE AAUAT Oucodi Ai AUA E
EAOhgUA EAI AAETI 1 AEGAAEOI A0 i "aE A GEAOOWAWIALD
OAgl gE TEOOUAUAOI gog Ai UAUETET ABI CEOAQKEGH
AAT EOI ATT1 AGE Al Ael ATl gh0ag08 ! OAhOa Ol Ah (
I OAhOg Ol A OAOEI AOEh dOOAT ADOI 8AA EEAI AO Al
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UAhal Ah T AAATEEADQGI AEA GAOBAGAI ghagb ¢eAl
i1 AOAE AZAOEIlI g1 gE CEOOAOI AAEgEN AT AAE EAOD
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Al BBAILET AO0OOg0g1 1 AGagT A UET Al EE AAUag ET AOQE
Anahtar Kelimeler: 3 Aol g E |/ EODAAUADI hE§OUMUAOI g8 4ah

A Research on Determining the Level of EHealth Literacy of
Individuals

Abstract

With the spread of the Internetand the increase in access, the Internet has become
important source of knowledge for individuals. Individuals can access a lot of knowledg
quickly and easily to the current electronic resources via the Internet. However, the accurac
or reliability of any knowledge contained in electronic sources is not always certair
Individuals may face important health problems because they conduct research on ¢
important subject like health and sometimes apply the knowledge they have acquired. The ai
of this study was to determine the level of enealth literacy of individuals and whether they
differ according to demographic characteristics. The research was conducted in June 2019
Istanbul. The research data were collected from individuals who are 18 years cdahd resident
in Istanbul. Survey method was used to collect data. According to the results of the study, t
levelofeEAAT OE 1 EOAOAAU 1T £ OEA DPAOOEAEDPAT 00 «x
to the results of the research, the level of-Bedlth literacy of the participants did not differ
statistically according to the gender, age, marital status and whether or not to work in any jot
however, it was determined that the participants differed statistically according to their
educational backgraind. Within the framework of these results, some suggestions were mac
to increase the level of ehealth literacy of individuals.

Keywords: Health Literacy, EHealth Literacy, Internet, Health
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Detection of Road Defects using Deep Learning

Abstract

Countries allocate large budgets for maintenance and repair work dmighways, which is an
important means of transport. Detection and elimination of road defects such as partic
collapse, pit and crack on the highways play an important role in reducing the accidents.

this study, a method for detecting path defects usindeep learning is proposed. In this study,
firstly, an image dataset with path defects was created. In the second stage, images taken ft
the roads were trained using a pretrained network model with SSD Inception V2 Coco, al
important library of Tensorfl ow. Tests performed on a prdrained network model showed

that road disturbances in different classes were detected with high performance.

Keywords: Road, Road Defects, Deep Learning, SSD Inception, Classification
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that financial institutions work on. Digital transformation is a strategic decision that will
change the way enterprises do business. It should not only be perceived as a technolc
transformation. It is a cultural shift through digitalization. Success in digital transformation is
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study aims to clarify what digital transformation means, the factors that trigger the
transformation, the steps thatneed to be taken in order to succeed and the areas of applicatic
in the financial world.
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Detection of Lung Nodules Using Faster Regional Convolutional
Neural Networks

Abstract

Lung cancer is one of the most deadly diseasd3eaths due to this disease have increase
rapidly in recent years. As with other types of cancer, early diagnosis and treatment of lur
cancer is very important in terms of patient recovery and survival. In this study, detection o
benign and malignant lurg nodules on computed tomography images (CT) was performed b
using Faster RCNN (Faster RCNN), a popular model of deep learning in recent years.. Firstl
a dataset was created using 245 images obtained from CT slices of 41 patients. The nodule:
CT images were then marked with the help of a specialist and labeled according to their type
After the data set was divided into training and test sets, CT images containing lung nodul
were trained on a pretrained restnet50 network. In the experimental stidies conducted
within the scope of the study, benign and malignant lung nodules were detected with 94¢
accuracy. In conclusion, the proposed computeassisted system can be used by physicians ¢
a secondary tool in the detection of benign and malignant hg nodules.

Keywords: Lung Nodules, Computer Aided Detection, BT Images, Deep Learning, Fas
RegionatConvolutional Neural Networks (Faster RCNN)
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 UOg AA i1 EAHAWEAET MOROBA UAET AhakE
EAuUl AET AT AT  OEOEI A0 TAAATE EIA UA
E
enerjiveOET 1 E1 EgE O 1 Uall AOAA QITAAIAA ET A
i Al EUAOI AOET Eh AihiE AT AOEE Oi EAOEIE E
EITOO AET Al AOal al AT AOEE DAOAI Oi AT O4
ARAg AOlI AT AEOI AUE AIAeIAUAOAEh AT AOEE E
ETTO000T AA AOAhOg0i Al AO UADagliagh0q08 11U
ET 10001 AAEE AAOEql AAl asg AOOOq OAMIEATHEEN OF
i OiT1 AOE EOI 1T ATIT AET A AT AOEE OAOEI 1T EIEGE
Al AEOGOEE AT AOEE 1 Al EUAOI AOE UAEI AhgE b
EOI T AT gl Ageal AA EOA AO AAsAO UAEI AhgE bur
Anahtar Kelimeler: %1 AOEE 6AOEIi i Eil EgERh %O !'i AOi AOET

Energy Efficiency Improvement Practices in Daily Life

Abstract

Reducing the use of fossil fuels, greenhouse gas emissions in energy production ¢
consumption processes are amonghe most important causes of global warming and climate
change. In addition, dueto the fact that approximately 70% of our country's energy resource
are connected to the outside and the risks arising from it, it is important to reduce th
consumption of fossil fuels with renewable energy sources and to evaluate the existing ener¢
by using energy efficiently. Buildings energy efficiency has occupied a prominent place on t
agenda over the last decade. In this study, by comparing the additional investmentst®with
the monetary savings that can be achieved with low energy consumption, researches ha
been made on how to use energy resources more efficiently by aiming to evaluate tl
economic applicability of improving the energy performance of residential bildings. At the
same time, the use of multtimetable tariffs has been examined to raise awareness of th
effective use of household appliances. By using standard products, the energy consumptior
electricity products which are high in energy efficiencyis reduced by approximately 35% per
month and when the same products are used in multime tariff, this value decreases by
approximately 50%.

Keywords: Energy Efficiency, Household Appliances, Energy Consumption, Tariffs
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Breast Cance Prediction with Classification Methods

Abstract

Cancer is a group of diseases caused by uncontrolled proliferation of cells in the body. The
are many types of cancer. If the disease is not diagnosed and treated early, it can cause ser
illness and ceath. Therefore, early diagnosis of the disease is very important. In this stud
NaiveBayes, Bayes NET-Kearest Neighbor (kEBC), Random Forest and Support Vectc
Machines (DVM) machine learning classification methods were used on the breast cancer di
set. The performance values of the machine learning classification methods in disea
prediction were compared and interpreted. The most successful result was %72.3. withNN
method on breast cancer data.

Keywords: Breast Canser, Naive Bayes, Bayes NET\NN, Random Forest, SVM
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Automated Software Delivery Platform

Abstract

Nowadays, with the rapid acceleration of technologicaldevelopments, agile project
management approaches have reached an important subject. The concept of DevOps, wt
has a similar philosophy with the agile project management model, is gaining importance de
by day. Companies that want to gain an advantage the sector have to produce fast projects
and take the completed parts of these projects into production quickly. At this point, th
DevOps approach provides advantages to enterprises with continuous integration an
continuous delivery approach. In this tudy, an automated software delivery platform that
manages the eneo-end transfer of software developed in a corporate bank to the productior
environment, crossplatform support, and integrates open source or licensed products at the
software lifecycle seps will be discussed.

Keywords: Devops, Continuous Integration, Continuous Delivery, Software Development Li
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EUATTEEIA eAOEE Oi OAel AOE DPOI EA UET AOGEI
DAOEUT Ol AO EI A &Alaghi Al AGgl g hAEEI T AT AEQ
11T AOAE AT A Al a1 AABRT AAOERAYPh g UEUAOGET E DPOI
E¢AOEOET AA UAO Al AT AEOAUI A0 AAhREAI AOal A

UAOAI AAgEREE]I EEI AO AEOAEOI AOET E AOQEEI A
EOCIT AT g1 /08 E@ONEAAEOEEO AEOI AAA UADal Al

AAggOagE OAOOGEUITT EITOOIT OEOOAIET A AETIh
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bahsedilecektir.
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Subversion, Git

Transformation of Version Control Systems in Corporate
Companies

Abstract

Nowadays, Devops approach in software development processes is important for ibhg

competitive in the sector. It is possible to make just in time and bufyee deliveries by

automatically transferring the new applications or changes to live environments rather thar
by manual operations. Organizations that adopt the Devops philosophytmmate every step
in the software lifecycle. Thus, endo-end automatic delivery is made. Software developer:
work together in teams to develop products especially companies that choose agile process
as project management model shape their works with péods called sprint. When

interoperability is considered as a software development process, we have the problem |
managing code stores. Individuals in a team should be able to develop software witho
interfering with others, and local changes should notffect each other. For this purpose
version control systems are used. In this paper, the transformation from a centralized versio
control system to a distributed version control system will be mentioned. The gains obtainel
by switching from TFVC versioncontrol system to GIT version control system will be

mentioned.
Keywords: Version Control Systems, Distributed Version Control Systems, TFVC, Subversi
Git
1 DANRD EOCI T AT a1l AT DOT COATT Al A AE]

Versiyon kontrol sistemleri bir dosya veya bir AAagl qu 1T AOAE €Al ghi AEC
Eii A AT OUAAA UAbal AT 0i PAQQEEIRIE £Q @ AR EQLDAS ADL
AAAAEI | AE EeET OUCOI AT AT Af @OAGIA&'E?d‘s,' AQE O ARBAAE IAIGAE
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EAUq Ol AOg UBNAM I MOAOIAIA o/0a §F § B8 # OB DAL 2@ AAUAOAT O,

EAUa O Al Oal A Al agliah EAOEAT %[AE@SAﬁ UA ol Tgi GO
versiyon denmektedir. Versiyon kontrol sistemleri e E 'E AEO EITO AAgEIl AEO:
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i AGal UAOAOal Aasalah 1AGagsp UE |MOA,3(KUQAAEQ%||% Ohe
OUGOI Al Aapala AEEEAOI EAA ODEIdOD)&QQEIAIEAOEBONA@ BE . ECEREOA

CAITEROEOQEAET ET AEOAKIOGU A WAAKA AE AGDAARGEOEORS "ET T AOA
I

pwymnol AOET AAhal AAh Bl EEL T1AAQD E ASATAEDD U AA epib@ikiddehg ET1 A
EOI 1 AT g1 &RévikyorAKkbirdl Sigstemi (RCS) EUE UAT a Eg OAT T AT ET 61 E
AAEA AAUI A EOI A EAUATIT gh Gd Wk 1 OAERA A 1 P %hAIAD AA T A0 e
3i 0iiT1AO B3EOOAIE #63 hOABEAQUANAOEAOCEAOONEG OOEOOAI
UET AOi AE E&ET &AhEk@idddenAT ORAIAABE T Adbe i €EEET ET I T A Al g
2#302UE EOI5. ATi1 ahbag0 1 UAIi AT Ag0O ICEAG AOEE AEO OAE

" Oh 3##30UA EaqUAOI A Ai UEAARED éﬁEbA&ﬁA?@@g\ A OEAL
C A iriéilér, SCCS'deki gibi genel bir kilit almak P AU Ah' AE OAUAT T AOC EeéEl
UAOET Ah AUT g Al OUAT gl UAGAHAOKD®DEIAOR i BARAEER BA\AE IOAT
6 Al ghAAET EOT AO8 " i 1111 UAA AHORRAD OKAIE A Alpla@igll EATT TARARCH E 4
OAGEUUTT ETTOO0I1T OEOOAI E OEIODAAEGEBDBOAd I F 4 A A AA OGRS 1E

ADOOI AAAg 08 v ibAvelsiyoit Rodrdl 3 GAAGRAOER T AAT CAIT EROEOEI AE OA
sistemi[6z7 #6301 ET UAOET E Al IARBODOAFAGRA AFEBA 1" BEOEMBABRIg 1 Al
CATEhROEOEI I EROEO8 S$AEA UNBgR1 AT MO ABROER EAA oCGHiOR T o
OAOGEUUIT EITTOOIT OEOOAI | AOBT BEEAAOCKRASD GATAKAAE AT BIAI OEBD G
EATA CAI T AUA AART Al gh Oa OgE U#EB i 108RA ADA OA SOOI ADIAER I

OAOOET AR AAgagOaligh OAOHREWEE! EENODOETE OEBAADI ABBA
6 Al gh Al OKDag EEBUAE AARI ABxB1A EREO UADRIg o g EAO h
olarak kabul eder. Tek bir merkezi sunucun A AOagl AgOi AEOAAZ 08 1 UT a
AOAAai aeag Ui A EI AOEhREI EOORAREHh OROEARIKAEMA O AKEOE BADI
AAgEREE]I EEI AOE AEgAO AADITIAMRAITA AmhA U3 QA GAED & TATEcRAIA B AB
¢nnu UAOal HTAI g00R ' .5 AR AAETRA ai0ad a8 3 RAOCAOOET T h
mercurial [9] ve Git [10] dahil oli AE | UAOA RUR, MaHe, PHP, Python veya Apache Software
AAoaOaliiah OAOEUUII Ellébp1AA@§ééAlNA@EzXI@%ﬁ@AAE‘

¢aElah03a08 "0 OEOOATI A0 ADEOIRUARA [IAORIGOERRAIGH, <Ok
GitHub ve Bitbucket gibi web sitelerinin ~ OEOOAI E 11 AOAE EAAOI AEI
Pi bi 1 AOEOAOGET A OAT aE i WCBOQQABEEME ﬁsaESbKﬁEUAi

|

Oi 1 O1 0 O1 AA Al UAUCal EOI I/

siOOAT 1 AOET AAT EEEOET AA CAI EROEOBRI EhDEOBOOOI

3 VersiyorKontrol Sistemleri AE Oell E _ _# 6_3 EUATTEBET A (
Versiyon kontrol sistemleri projeniz yada 1 Subversion dizinlerin de normal dosyalar

EAOEAT CE AEO DOl COAI ATO&Eﬁ%UP@@@@§éNﬂﬁ@@'@ I
| UAOET AA UADPagl Al AAgEHREE]I E€I+AGERIANAT AR AO&h | BOT OAT 3
AEI CEOEh OAOOGEUITT 101 AOAOa KFEIABEIAA CEODAORAOEAHOI B
O0O00i AT gUA UAOAgi Ag 11 008 verkiyaier dusturulir.UAOET AA

Oi OPOEUI AOA UAO OAOI AE EqpébggAg%ék@ggAeJmﬁ £
EIDUATaU ~OA  EAAEOAI AO ' OBoAPbEAES ALTEAYE AE ] AﬁE
AihiTAigiTi U EIDPUAUg AUaOaD EEE

Ei DUA EéET AA CAIEROEOI A UADmgWM%g%J%mEIEU ET.DUAUA
CAeAOAE OxEGAEE UGB AMER A AMbGTAE U A | OA AOEEAO
UAPaUa OEUA 0061 Ads EU|A|EElMV%%l%@'%h%UEOAFA@ébA@
UAAA AT Oi1 UADPOawsai AAgEREERCESIE EALAOO!I REABBAAEET A/
CAOE Al Aal 1a CEAE OI OOl AGAGARACRDAEEES]I | AVDU%Re AC
versiyon kontrol sistemleri ile entegre bir IDE EOI 1 AT gl AOAEh AT OUAI AOs
EOI 1 AT gUi OOAT g UENEE EEEWAODHBADRWG AOGg AT CAI T AT AAEI] E

AT OUAT ADa EAOOA OAO30Ol AOa Al al AA CEOOAOAAAE OA

”0»

11T ATlgAAT # OADENUAAEAT EOBT IA
E

e-ISBN: 97%05031-662-9
159



HYR LYGSNYFdGA2YILE /2yFSNBYOS 2y 50ciber3t¢ DASY G I y Rt PLIBKE A BE

T 30A0AO0OEIT AEO ! DAAEA! RAGQABOADAEMIAOEIGMA " EO
erisilebilir hale getirilebilir AéagEIl Al Il AEOAA3038
T Svnserve komutuyla Subversion, versiyon Local Operations
ETTO01T1T OAOOAOE 11 AOAI
working stagmg git directory
directory area (repository)
e H
e
gy
Apache
Hmﬂ SVnsarve
_________________ W — o A RIGit versyonlamaUADg Og f paoY
Working Directoryd, 0O1 EA i UAOET AA
Eagbal UADPiah 11A0s01 OU AAg
B RN AElI CEOAUAOg1 gUAA CcAeAOl EA
L AiiTTEO ESE] EAOEAT CE AEO A
a A RE $VN structure[12] R e
4 AAI &1 OT AAGET T 3 AOC)AC)h éteﬂaﬁ% Aragy 49 AcBl] &M gl lokileriOT O U
i 0O0Aia )$% OAUA ETA A | @/}&%'ECA%J A ORE | AADA Sp ECE
i1 AOAE AEED EAI El AA QAlE OEY i ADE! Eguﬁuﬁﬁh AR g\
¢ ADI g DOlBEleANQWEmMmeN%ﬁ% %EE'EE' E A0 EaOal A .

Eii AUl asa OA&3 AIEAROABA D INYSICUNYORIA: A |
AET Ci Oi T AA EEOEUAe AOUAOg OIGD (ReposhtdonA © AbDAT Al EADGEHREEI
hAU UADPai AAEI EO8 | hAgaAAE A EAOOMRE TAIT AR Ak EQXOMH feleB G o E
UAGAT AgE | AOAGOOOOS CAOE AETIATET EI1 Aeallaid
S e - : ADg T 6 EAOEA
T 00i EAAOG - Al ACAI AT 6 og %%E%¢9ﬁg%it aiiea Y5
I Requirements Management Gereksinim AET AAEI EOOET EUS
9ET AOEI E

f Test Case Management (Test Case 5b1d3..
9ET AOGEI E i | e
f  Build Automation (Build Otomasyon) N e
H comm! size 92ec2.. 9l1le7..
T Reporting (Raporiama) R -8 ™™= / =
T 6AOOEITT #110011 6 AOO!| [ oo T e R
_Git  versiyon  kontrol _sistemi, UAUgl a et e = S
AiTUAGaT AA 11 06h0660OGIIT 6h \\ufmf A
OAEED ADAeéRBOBAEO8 L EITO e
CAI EhROEOEI I AGET AA EOIIT Al sty )@
4-Il’(:)(.")A\I AO' ‘(,\)A,\OA,\EQ’[ AA’I\‘ AEUUA\J ‘YI_\~I I_~II \I’I\_t.l‘l_l',\l 'I_II :\ 1 \J:—I‘ hOAT
DAUAO PDPAUal 3l pomol ACAA 11 A0 BAEDBEVRAEOAABRDy

e-ISBN: 97805-031-662-9
160



HYR LYGSNYFdGA2YILE /2yFSNBYOS 2y 50ciber3t¢ DASY G I y Rt PLIBKE A BE

GAI EROEOEAEI AOA EATAE 171 E/
Al TEI Al AAAT eAlahi A UADI AU

AOAT AEo ]l AOET UET AOEI ETgAA ¢

[ s i Al EUAOI AOE EOOAIT AE AEI C
: OO1 OADO | UAOET AAEE AADPIT 1 Al A
98cal% ]4— 34ac2 -« £30ab ﬂ—{ c2b%e 5 { 2 de(Bf I NJ

Kurum olarak TFVC versiyonlama sisteminden

"EO OEOOAI ETA AET I hil Ehi
Oi OAel AO AO0OOgE AO EATAI
hAEEI AAT AEGAEID8 9ADPail AT AOD
Oi 1 OAGg AEO AOATAE EéEIl E
pbprnm | OAT a1l AA AUAI T A OAgl A

o A B.EIt branching [10] UAT AT AA 1 AOCA ERT AT E AAEA
T - ORAOGEI 1 OOAi ai1 A AEOAOal A
4 TFVGGitDl Yy NO NY'N TAAAT AAT  EQiileiigili AdwBlariydkO E
+ 0001 6i OBUAA UAO Al Al é@@ﬁMMMEiEd%MOEM@A@EO OAOGEU
ET Al AOa - EA O(Agplic#an Ldidcycle , - OAQEI _BAEAQE 110h00OO0I]
- ATAGAT AT O AOAAg 1 Sehdr 46AAO&EQbAAOEbEATH EO OAO
| UAOET AA OQ/edyor kéntdDslsterBldiE 8 AEOT EEOA AO  Oi OA p OAAOA
DOT COAT 1 Al A AET ET AAI] 6A@§ﬂ@ﬁNOA @Hﬁﬁkﬁmum%nual
OAOOEUI T Al A wWDAAelAﬁﬁﬂﬁwﬁgr% ET OiiiA"O AEO8
EAOEAI CE AEO 0Ol 00I UAhAIia &6 égA.' | EEI
EThA 1011 AOUITO OA AEOIE A%% %‘ RMT
AEO OAEai Eg0a0i AO UAhAI ﬁl LA %E&
EUAITEgE OAEai |l AO EsAOEOE éﬁ ﬁbﬁ%g‘&
OAOEUT OAO8 ANAI AGE AdANE]] a @‘,‘
OAT al DA UAUal ali UARAI % %@gﬁ fUH'AO "EA' AE
Agi

A g
OAI Al 1 Al AAAT OAOEAAE] Al %%UI R ﬁ@g||§$ﬁﬁ9
versiyon kontrol sunucusunda gereksiz depolama a

Al Ala ERCAT AAEUT O OA UET Regnlar AOE Ui O AEO OAOI Ei A

Oi OAAE UAhAT qUi OAOS 9ADaIAh]@@%@AEH@QAN%@mﬁ@mﬁﬂAOqI

1Al " EO  EI 6aE0a8 ' EO&IChouterE OE I | Bgiende g@@s

OOOAEAOETI ET AA  Oi OAEIT E oA0|5mﬁ%mpmé&@Q§§ﬁAu EO

UAPgAA 11 AOsO1 AA EAOAO Eal :[02]61 o J The SQUCG codeontrol system.
AOAGO EiA AADI I OUAA UAO febehrt %

meerln
DOIEAUE 4 &6 # OEOQA[ElAAl OA% g

EhiBAG T A EAAAO AAOEO AEO i 3% %%&@ Oi
Aé\,QLQAﬁLE"ALQAQ%AOUJJQ L éﬂﬂ’ﬂﬁE %}%%%_ms

| EROEOAEGEI EUR EAO AEO o) AOal |
55T GAGAA AARI AUAT &%]&éﬁ% ?E§%§%SB7AEIIAUAI ?

001 OAOAA AAhIT AUAI IOIIAOEE

OAOOEOQI AOEI OA AAhAOal g MED ASrune, GoRaDrreAtvésion® Bystémi @

1 OhOOO0I AAKAEJAT ABBRITE EAIUg Ol métHod Jey independent  cooperation

proses'lerinin  de mevcut versiyon kontrol Unpublished note (1986)

OEOOCAI ET A EAO A1 OACOAOUT 11 f5PA VeapermahARsehid &\sd 2 REPA BHOE

411 AO eAighi A Oi1OAOT AA EOQRGE EeE CAI EhOEOEI Al

git-flow branch stratejisini uygulayan merkezi

111 AUAT OAOOEUIT EIl Bl EH%EW”ﬁﬁs B pA T@M%ﬁCM
AAAAAA Pilato er3|on ontrol™ wit bversion

/02AEIIU T T L
fk AEO

"0 eAlghi A EIT A AEOI EEOAN EAE
AGOOI UAhAT T AAgeagl AAIT E[@Eg 00ney EPA%%cq él]déversc%onApress

e-ISBN: 97%05031-662-9
161



HYR LYGSNYFdGA2YILE /2yFSNBYOS 2y 50ciber3t¢ DASY G I y Rt PLIBKE A BE

[8] Darcs3 0 $ A Gtfpdvdwsy.darcs.net .
(24.07.2019).

[9] B. SullivanMercurial: The Definitive Guide.
/| 82AET T U -AAEA CMMW
[10] S. ChacorPro Git. Apress (2009)

[11] Apache. (\pache , EAAT AAOSHG
http://www.apache.org/licenses/
(24.07.2019).

[12] Svnbook8 VefBion Control with
30AOAOOEI T 68
http://svnbook.redbean.com/en/1.5/svn -
book.pdf (24.07.2019).
[13] - AAEOGIi8 O EO G6AOO0EUIT +i1060iI
SEOOAI EG S
https://medium.com/kodcular/git -
versiyon-kontrol -sistemi-75cef7b20377
(24.07.2019).

e-ISBN: 97805-031-662-9
162


http://www.darcs.net/
http://www.apache.org/licenses/
http://svnbook.redbean.com/en/1.5/svn-book.pdf
http://svnbook.redbean.com/en/1.5/svn-book.pdf
https://medium.com/kodcular/git-versiyon-kontrol-sistemi-75cef7b20377
https://medium.com/kodcular/git-versiyon-kontrol-sistemi-75cef7b20377

HYR LYGSNYLFGA2YL €

| 2y FTSNBYOS 2y 9p0cibber3t¢ DASY G I y Rt PLIBK A BE {

Estimation of Genotype Yield Using Data Mining Methods

Bengyg¢

KOYUMNMQU &t

G¥ K

Yyalova University, Natural Science Institute, Computer Engineering, Yalova, TURKEY

2valova University, Engineering Faculty, Computer Engineering, Yalova, TURKEY

Abstract

The main purpose of plant breeding studies is to select the best individuéenotype) by

combining different genes. While making this selection, estimation studies are done by line:
regression analysis established between yield value of genotype and yield averages produc
in different regions. In this study, 24 genotypes from Q different locations, yield values of
these genotypes and average yield values of 10 locations were estimated using genotype yit
In the estimation, M5P, Sequential Minimal Optimization (SMOReg) and Linear Regressi
(Linear Regretion) methods which suport regression analysis were selected. These method
were compared according to the Root Mean Square Error, Mean Absolute Error and Me
Absolute Percent Error metrics. M5P method used in the estimation revealed 24 differer
functions at the end of the stdy and showed higher performance than the other two methods
Keywords: Regression Analysis, M5P, Data Mining, Sequential Minimal Optimization, Ple

Breeding

1 Introduction

It is called plant breeding to obtain newplants
with the characteristics sought through heredity by
making use of the diversity in the genetic structures
and natural distribution areas of plants [1].

The aim of the plant breeding studies is to create
new varieties that are more efficient and quaty
than the hybridization programs where the
varieties and lines are available. The genotypes
produced for this purpose are expected to yield the
same or similar yield under other environmental
conditions, ie they are stable [2]. For this purpose, it
is possible to test the yields of genotypes in
breeding programs in different environments and
to make meaningful classifications or predictions
from this information through data mining, which is
among the current technologies.

Data mining is used to draw meaingful
conclusions from the available information, to
classify, group data, to estimate using new data, or
to form a model [3].

Finlay and Wilkinson 's genotype selection in
1963 with the proposal of linear regression method
proposed evaluation studies, bBs survived until
today. However, using only linear regression
method in the evaluation of large data collected for
genotype selection in plant breeding programs
shows that the research results are evaluated one
way. In this study, in addition to the linea

regression method, M5P and SMOReg methods in

e-ISBN: 97%05031-662-9

data mining were used for genotype estimation and
M5P method was shown to be more successful than
the results of the analysis.

2 Methods

2.1 Data set

An experimental sample from plant breeding
programs constitutes the material of the study. This
material consists of a total of 960 data including
yields of 24 genotypes from 10 different locations
and average yields of each location. Numerical
codes are gven for each location and genotype
starting from 1 (Table 1). The objective here is to
digitize textual data by converting data from pre
processing stages on data before evaluating data in

AAOA T ETETC T 8
1TAACERBh CACADUDAN
i OAOAI 1T AOAOACA 1T &£ OEA

yield of the location and genotype used.

Table6. Sample data

loc gen AVEff
1 1 337.5
1 2 337.5
1 3 337.5
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1 4 337.5
1 5 337.5
1 6 337.5
1 7 337.5
1 8 337.5

2.1 Regression Methods

The method of regression analysis is a type of
supervised learning method. Regression can be
expressed as a function of a response variable and
explanatory variables that may be related to this
response variable [5]. Simple regression analysis
explains the linear relationship between the
response variable and a single explanatory variable.
If a linear or curvilinear relationship between a
single response variable and more than one
explanatory variable isdesired, the relationship is
examined by multiple linear regression analysis [6].

The selected regression methods are SMO and
M5P algorithms. The SMO method replaces all loss
values with a new one and divides the nominal
attributes into two parts, the inner and the outer
loop. While making the best selection in the outer
loop, two Langrage multipliers are calculated
according to the values selected in the inner loop
and this loop is run until all the samples reach the
desired level [7]. SMO is used for clafication and
regression procedures [8]. M5P algorithm is formed
by combining general tree structure and linear
regression functions [9].

3 Results
3.1 Performance Metrics

lgAi ahi AAA } OAe EIl Al
AAhAOai 1 AOah i OOAIT Al A

Ui UA (RGOE mean square percentage error
2-3% OA 1T OOAIT Al A
absolute percentage error-MAPE) metrikleri ile

i 601 Al':—"_! CUi UAA

MAPE, which is frequently used in the
evaluation of the resultsof estimation analysis, is
accepted as a statistical measure of how accurate an
estimation system is. It measures accuracy as a
percentage and calculates as the mean absolute
percentage error obtained by dividing the actual
values by the actual values forach time period
[11]. The formula for calculating the MAPE error
metric is shown in Equation2.

6060 0— B — 2)

3.2 Experimental Results

Linear and SMO regression functions as a result
of the test studies conducted on 960 datancluding
yields of 24 genotypes and yield averages of the 10
regions collected for estimation of yield in plant
breeding are

Eff =-3.4347 *gen + 0.9997 * aveEff +43.0511

and

Eff =-0.02 *10¢0.0888 * gen+0.3613 * aveEff +
0.2672

respectively.

The vdues of MAPE and RMSE error metrics
obtained from the test results are shown in Table 2.

Table 2. Regression error values

Methods RMSE MAPE
Lin. Reg. 0.4864 0.2766

SMO Reg. 0.4792 0.2747
M5P 0.4706 0.2687

Linear regression analysis, which igrequently
used in plant breeding, gave the highest error rates

I TwithA0.4864 RMSE ankt 0.Z786EMAPE values. The
E AodseAdr ratek Wet2 Abtainéd by M8PQilydrithrk:

0.4706 RMSE and 0.2687 MAPE values.
EAOA - AAI
onclusion

AAsAOl AT AEOEI | EROEO8 2 - 3 %hin thisistedy, yisldg ffoin 10 @iffetsit JesationsA 1
OAEI ET AOGOEGE AAsAOi A0 ingAggotypeshgsd ikntant brreklipghooarainaid
AOAOal AAEE [ AOA EAnidikiEve & A 1Yiel /AAMS0bRezlocAligns were estimated by
AO OED AAOEI al gl AOg EI & [Using genatypd. Fop ie: estimatior SYQRpg and; 1
[ AOOEGEAEOD -oBAMAS$AJEAOGNOE | M5P algprithme jward used as well as linear

EAOADI Al 30 pmt 8 regression method which is frequently used in plant
breeding. The selected methods were evaluated
YO YO -B O 0 & prtmm (1) with RMSE and MAPE error metrics. According to

the test results, M5P algorithm showed the best
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performance. In future studies, we aim to reduce the Transportation Research Part C: Emerging

error rate to lower levels with ensemble methods. Technologies 55 (2015), 444459
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Novel Estimators using TheitSen Regression in Simple Random Sampling

Tolga Zamah
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Abstract

University,
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Utilizing the estimators in Kadilar and Cingi [1], it is proposed new ratigype estimators
based on TheilSen regression in simple random sampling. It is obtained mean square errc
(MSE) equation of these estimatorsTheoretically, it is compared with the MSE of suggeste:
estimators and the MSE of traditional ratio estimators. By these comparisons, it is shown tt
conditions that the suggested estimator is more efficient than the traditional one. In addition
these theoretical results are supported by an application with original data.

Keywords: Ratio Estimators, TheilSen Regression, Mean Square Error, Efficiency, Simg

Random Sampling

1 Introduction

Kadilar and Cingi [1] proposed the following
ratio estimators for the population mean® of the
study variable win simple random sampling:

, W 0 o
() : P
o
W : W 0
F 0 °
w 0O o , T
(@) ; — W W o]
o7 ®
: W wd o g a
W — = w O T
o w O
, ® OO o O
W - o W v
W T
where, 6 and I @ are the population
coefficient of variation and the population

coefficient of the kurtosis belonging to auxiliary
variable, respectively.cand afare sample means of
the study variable and auxiliary variable

respectively. Here ®which is calculated asco —,

is the coefficient of slope obtained by least squares
method and is unbiased estimator. Alsd, is the
sample variance of auxiliary variable and is the
sample covariance between axiliary and study
variable. Also, it is assumed that the population
mean® of the auxiliary variable wis known.

The MSE equations of these estimators were
given as below [1]
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where 'Q pltf8 v, 6
squares method,”Y and “Y are the population
variances of the auxiliary and study variable,
respectively. Y is the population covariance
between the auxiliary and the study variable and
finally, 'Q —is sample ratio, where n is the sample

size, and N is the population sizeThe population
ratios are below

Y Y

14w .
He o L

— is obtained by least

I .

4 MLeo

=Y — Y ;
Y —  and'Y

Kadilar et al. [2] adapted HubefM estimate to
ratio estimator presented in Kadilar and Cing[1]
and obtained the MSE equations. Then Zaman and
Bulut [3] proposed new estimators by considering
various robust regression methods. In this study, it
is suggested the ratio estimators using Theiben
estimate

2 Suggestedstimators Baseoh TheitSenEstimate

Motivated Kadilar et al. [2], it is proposed 5
different ratio-type estimators using TheitSen
regression. These estimators are modified as below,

) —_——® X

®w 0 U]
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3 Efficiency Comparisons

W —_— ® W W . . L . -

o T o T In this section, it is obtained the efficiency

, w w o o, ., conditions in theory for the proposed estimators by

w aq o 0 G w o pm comparing the MSE of the proposed estimators with

WE the MSEs of the classical estimators,

. 0w 0w 0w do . .

W b 1 o w T PP 0 Y@ 0Y@ ;0 pkBh

where @ are coefficients of slope obtained 0 "CY Y ¢Y YO " T
from Theil-Sen estimate. For & "

Least squared method is vulnerable to gross___ ¢y Y. ¢V Ve T ,
AOOT 06 AT A EO Al Ol ETAEEAAEAT O &£ O AEOOOEAOOEIT O xE
heavy tails. In this case, in order to make better 5 » S Y ¢y Y
estimations, regression methods which allow the Y
linearity assumption in the parametric regression ) 6 cY (14)
to be stretched are needed. These methods are non Similarly. for & "
parametric regression models known as regression " imi ar"y, oro
models. Theil zSen estimate will be used in this 0 6 cqY (15)

study.

Method, put forward by Theil in 1950 is one of
the most commonly used slope finding methods [4].
Theil (1950)'s method, which is used to find the
slope of a vector, is based on the calculation of the
median of slope values calculated from observation
pair, o and ®ho [5]. The oo B ho ho
value we have consists of n observation pairso
Values are known, different, independent of each
other, and sorted as follows® @ E .
AEARAEI 60 AOOEI AOI O xAO
amongw i ,and was extended by Sen [5] as

r ’ ’ (A) w"r " \ <,
i aQQi i - —hQQ wp Q
W
a plBRE 8 Pq

where med stands for median. The estimator
was referred to as TheHdSen estimate in literature
[6]. Theil Sen estimate is, withTi® w breakdown
point, robust and has a limited effect function and
high asymptotic efficiency. For this reason, it is
competeswell with other slope estimators [6, 7, 8].

The MSE equations of ratidype estimators
modified using TheitSen regression can be
expressed as (6). The main difference between MSE
equations is usage o instead of ". The MSE
equations of the estimate w hQ pkB
between (7)-(11) are obtained as below:

o P Q. . p oy e
VY@ e T Y Y ¢0o Y Y
6 Y ¢Y Y g6 Y
Y po
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When either of the conditions (14) or (15) is
satisfied, the proposed estimators, given in (5)
(11), are more efficient than the ratio estimator,
given in (1)-(5).

4 Numerical Example

It is been compared the performance of various
estimators considered here using dataset in the
Zaman and Bulut [3]. Dataet is contaminated in the
direction of both x and y.

117 0 TaA gaistidsfof Bempodatihrode dverEin O O

Table 1.
Table 1.The Statistics of Data

N:111 PR Y

36.34234 0.0809
n: 30 o Y

448.8649 0.0806
0 : "Y: Y o
1.538435 77.4562 0.0735
" "Y: Y
0.9487736 690.5496 0.0809
04, I w: Y
0.1064202 45.10873 0.0760
Y 6:0.1064 6 :
50747.38 0.0611

It is calculated MSE values of classical
estimators and proposed estimators. Relative
efficiency values of proposed estimators with
respect to classical estimator and the MSE values
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are calculated as below based on Equation (16) and
are given in Table 2.

'Y 'Ow — . Q pltB
(16)

In Table 2 when it is examined these relative
efficiency values, as it is seen that efficiencies of the
suggested estimators based on Theen regression
to classical estimators aresmaller than 1. That is,
the suggested estimators are more efficient than
traditional regression estimators. The results is not
surprising because the condition (14) or (15) is
satisfied.

Table 2. The MSE and RE Values of Estimators for
Real Data (j=KC and TS)

Classical Theil
Estimator
MSE RE MSE RE
r 90.61 1 29.35 0.32
g 90.09 1 29.12 0.32
(¥ 77.35 1 23.86 0.31
F 90.59 1 29.34 0.32
F 81.57 1 25.52 0.31

5 Simulation Study

A simulation study is carried out in order to
calculate the MSE values by using estimators

considered in here Simulation design canbe
summarized with the steps below.

Firstly, € sample szed 1000 sample is drawn

without replacement wusing simple random
sampling.

Then, ® values are calculated 1000 times from
1000 sample with regards to sample size chosen to
calculate® values.

Lastly, we computed the mean squared errors
(MSE) as follows:

p - -
— ® ©
pTTT

0 YO P X

where & represents the estimated mean fofQ
pltFB fw wipo 1t TAmd Mshows the population mean.

In this simulation study, sample sie is taken as
¢ ¢ fo ft min Table 3, relative efficiency values
of our proposed estimators with regards to classical
estimators for each ¢ value are given. TheMSE
valuesare calculated with the help of equation17).
In Table 3, it is seen thathe proposed estimators
are more efficient than classic estimators for all
sample sizes.

. Classical Theill
n Estimator
MSE RE MSE RE
- 105.397 1 78108  0.741
« 104.482 1 77.274 0.740
20 « 83.644 1 58.675 0.701
« 105.377 1 78.089 0.741
« 90.203 1 64.439 0.714
. 28.030 L4l 07l Table 3. The MSE and RE Values of
‘ 57.535 1 40.896 0.711 Estimators for Simulation Study (j=KC and
30 « 46.167 1 31.180 0.675 TS)
« 58.019 1 41.319 0.712
« 49.767 1 34.199 0.687
« 39.208 1 25.117 0.641
« 38.917 1 24.878 0.639
40 « 32.176 1 19.506 0.606
« 39.201 1 25.111 0.641
« 34.326 1 21.177 0.617
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6 Conclusion

In this study, it has been developed new
estimators, which is found more efficient than the
classical estimators. The performances of these
estimators are argued in theory.These theoretical
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Abstract

Nowadays, new security vulnerabilities are emerging in computer networks and it i¢
becoming more difficult to detect these sophisticated securityulnerabilities. Therefore, it is

inevitable to use machine learning methods to detect network anomalies and attacks. In th
study, we have made classification on NSKDD dataset containing network based anomaly
data with various machine learning algoritims. According to our empiricial results obtained
from the data Genetic Algorithm feature selection method has been applied, Random Fore
algorithm showed the best performance with 99.4% class accuracy, 0.993 sensitivity ar

0.988 Mathew Correlation Coefttient values.

Keywords: Anomaly detection, Cyber security, Machine learning algorithms

1 Introduction

With the development of computer networks,
the huge increase in the number of applications
being worked on increases the importance of
network security. Cyberattacks, such as worms and
spyware, are becoming increasingly common as
threats to network security. Intrusion Detection
Systems (DS are now gaining importance as a
special purpose tool to detect thes threatening
elements. These attacks and threats have become
costly and dangerous for companies [1]. Therefore,
it is inevitable to use machine learning methods to
detect abnormalities in the network. Anomaly
detection basically finds patterns in the datahat do
not match the expected behavior. It can be classified
as normal and abnormal according to the behavior
shown in the network.

The first anomaly based intrusion detection
system is proposed by Denning et al2] in 1987.
Shon and Moon 3] reached 9865% with radial
based support vector machines. Amor and
Benferhat [4], Bayesian networks and decision
trees have made the classification using algorithms.
While 99.43% value was obtained with decision
trees, 97.68% value was obtained with Naive Bayes.
Koc et al. p] developed a network intrusion
AAOGAAOGET T OUOOAI AAGdads
classifier and achieved a success rate of 97.12%.
Patil et al. p] With Adaboost, they achieved 90%
class accuracy on the NSKDD dataset. Li et al. 7]
achieved 8184% class accuracy with GoogleNet

e-ISBN: 97%05031-662-9
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convolution artificial neural networks. Dhanabal
and Shantharajah 8] achieved 99.8% class accuracy
with feature selection method with Correlation
based Feature Selection method and j48 decision
tree method. However, 20%of the NSLKDD data
set was used in this study.

In this study, we compared Genetic Algorithms
(GA) and Particle Swarm Optimization (PSO)
feature selection methods on various classifier
algorithms on the full version KDL-99 dataset.

The rest of thiswork is organized as follows:
methods, experimental results and conclusion
OAAOQEI T 068 )1
the feature selection methods and decision trees
used in this study. Results and experiment settings
AOA 1T AT OETTAA
section. Finally, we conclude our work and describe

OEA E£OOOOA xi1 OE ET OEA O#1i
2 Methods
2.1. Data set

In this study, NSEKDD data set, which is a
subset of the most popular data set KDD99], is
used in intrusion detection sysems. NSEKDD, to
reduce similar samples derived from KDD99 by
_[10]. The NSKKDD data set contains 148517 data,

Hrglgnd 71443 Btfwhich are
anomalies, 41 attributes and 4 attack types. The 4
attack classes are further grouped a®o0S, Probe,
R2L and U2R. Figure 1 shows a portion of the
dataset.
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Figure 1. Sample data from the NSKDD dataset

sample number |sample content

type

1 0, tep, ftp_data, SF, 491, 0,0, 0,0,0,0,0,0,0,0, 0,0, 0, 0, 0,
0.17, 0.03, 0.17, 0, 0, 0, 0.05,

., 0,2,2,0,0,0, 0, 1,0,0, 150, 25,
2

. udp, other, SF, 146, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

normal
0, normal

normal

., 0,13, 1, 0,0, 0,0, 0.08, 0.15, 0, 255, 1, 0, 0.6, 0.88, 0, 0, 0, 0, 0, normal

3

, tcp, private, 50, 0,0, 0, 0,0, 0,0,0, 0,0, 0,0, 0, 0,0, 0, dos

53

. udp, private, SF, 28, 0,0, 3, 0, 0,0, 0,0, 0,0, 0, 0, 0, 0, 0, dos

,0,2,2,0,0,0,0,1, 0,0, 255, 2, 0.01, 0.02, 0.01, 0, 0, 0, 0.77, 0, teardrop

18

0
0

0

0

0,0, 123, 6, 1, 1, 0, 0, 0.05, 0.07, 0, 255, 26, 0.1, 0.05, 0, 0, 1, 1, 0, 0, neptune
0

0

0, icmp, eco, SF, 18, 0,0, 0, 0,0,0,0, 0,0, 0,0, 0, 0, 0, 0,

0

probe

0,1,1,0,0,0,0,1,0,0,1,16,1,0,1,1,0,0, 0, 0, ipsweep

2.2. Feature Selection Methods

In this study, we used Genetic Algorithms and
Paticle Swarm Optimization (PSO) feature
selection methods.

Genetic algorithms simulate the evolutionary
process in a computer environment for solving
problems. Instead of producing a single solution to
the problems, it produces a set of solutions
consisting of different solutions. This cluster, which
represents many possible solutions for the problem,
is named population in genetic algorithm
terminology. Populations consist of sequences of
numbers called vectors, chromosomes, or
individuals. Each element irthe individual is called
a gene. Individuals in the population are identified
by genetic algorithm processors in the evolutionary
process. A simple genetic algorithm that has an
initial population is composed of three operators:
selection (reproduction), crossover and mutation.
In general, each of these operators is applied to each
individual of the population to be formed in the new
generation. The selection process is the process of
selecting parent individuals to create new
individuals based on their finess values. The
crossover operator is applied after the selection
process and refers to the exchange of certain parts
of the chromosomes belonging to the parent
individuals and thus the formation of new
individuals. The mutation process is the process of
changing a gene in any of the chromosomes of the

newly formed individual depending on the
possibility of mutation [11].

Particle swarm optimization (PSO) is a
population-based stochastic optimization

technique. PSO shares similarity with evolutionary
computation techniques such as GA. The system is
initialized with a population of random solutions
and searches for optima by updating generations.
However, unlike GA, PSO does not have

e-ISBN: 97%05031-662-9

evolutionary operators such as crossover and
mutation. In PSO, the potenél solutions, called

particles, fly through the problem optimum
particles [12].
2.3. Classifier Algorithms

Classification is the process of grouping data
according to similarities. The classifier algorithms
learn the distribution pattern with the given
training set and classify on the test data where the
class is not specific.

In this study, Naive Bayes, N, Logistic and
Random Forest machine learning classification
methods were used.

Naive Bayes are statistical classifier and can
predict the class. Naive Bay® classifiers assume
that a property value has an effect in a given class
and is independent of the values of other properties.
This assumption is made to simplify and is called
class conditional independence [3].

In k-NN, multi-label learning, the training set
consists of samples, each associated with a set of
labels, and the task is to estimate the label sets of
non-class samples by analyzing training samples
with known label sets [14].

Logistics is a kind of regression analysis used to
estimate the resilts of categorically dependent
variables that depend on one or multiple predictive
variables. Simple and multiple regression analyzes
are used to analyze the

mathematical relationship  between the
dependent variable and the explanatory variable or
variables [15].

Random Forest is a computationally efficient
technique that can work quickly on large data sets.
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It has been used in numerous research projects and
real world applications in different fields [16].

3 Resiults

Tests were performed on NSIKDD 99 dataset
according to 10fold cross validation test technique
to detect anomaly behavior in the network. In this
method, the data set is divided into 10 sets. 9 sets
are used for training, 1 set is used for testing, and
performance metrics are calculated. This process is
repeated 10 times by shifting each set. Finally, the
average of the obtained performance metrics is
calculated.

The performance metrics used were accuracy,
recall, speciftity, precision, area under the ROC
AOOOA | 5 # Al A
(MCC) obtained from the complexity matrix{17].

The number of attributes was reduced from 41
to 16 with GA and to 9 with PSO.

- AOEAXB80 #1 OOAI AOGET 1

According to the resultsshown in Table 1, the
classification performed with Random Forest
method on the data that has been selected with GA
has the best performance in terms of all metrics.
Random Foresthas givenbetter results with PSO
feature selection methodon the data setcompared
to other classifiers.

#1 AEEEAEAT O

Classifiers Acc Recall Specificity | Precision AUC MCC
Random Forest 99.4 0.993 0.995 0.995 0.999 0.988

(<_1:9 Naive Bayes 87.66 0.806 0.942 0.928 0.944 0.758
Logistic 90.81 0.862 0.951 0.942 0.955 0.818

kKNN(k=2 96.99 0.952 0.981 0.985 0.986 0.94

Random Forest | 99.19 0.992 0.992 0.991 0.999 0.984

8 Naive Bayes 86.75 0.78 0.948 0.934 0.934 0.743
o Logistic 89.66 0.847 0.943 0.932 0.94 0.795
kKNN(k=1) 98.76 0.989 0.987 0.986 0.995 0.975

Table 1. Performance of classifiers according to the selection of attributes performed with GA and PSO

Random Forestwith GA performed both the
prediction of the target class (recall) and the
secondaryclass(specificity) high accuracy of 0.993
and 0.995 respectively Naive bayes classifier
showed the lowest performance with both attribute
selectionmethods.
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Havayolu Firmalarénén Sosyal Medya Veril
¥mer Faruk KNRBNIimM SABUNCU
Yalova ! niversitesi, Fen Bilimleri Enstitg¢sye, Endg¢stri Mg t
mi S
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00AT EOI dq &Oi1 | OAEEOA 1 UAITEgE 11 0h0O600I A
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Anahtar Kelimeler ¢, 317 OUAI - AAUA ' 1 Al EUEhR (EOOA $A

Forecasting of Stock MarketValues of Airline Companies by
Using Social Media Data

Abstract

In this study, tweet data of Turkish Airlines (THY) shared on Twitter between 01.01.2018
31.12.2018 was taken. After creating a Premium: Full Archive membership on Develop
Twitter account, tweets were collected with PYTHON programming language using Twitte
APIs. Daily stock value data of Thy for dates between 01.01.2038.12.2018 are collected
AOT 1T "1 OO0A dOOAT AOI 8 #1 OOAT AGET T AAOxAAI
was analyzed with SPSS statistics program. As a result, there was no significant relationst
between the number of daily tweets and stock value for Turkish Airlines.

Keywords: Social Media Analysis, Stock Market Value, Twitter, Data Mining, Big Data
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imketGezgi n Satécé Probleminin
nca Kolonisi Algoritmal aréyl a Si
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Anahtar Kelimeler :* AUCET 3AO0aAa 001 Al ATER 9ADPAU !
Algoritma.

Gaka DOIAIAIE UallAO EIAA TEOAQ
3

Simulation of Traveler Salesman Problem in Cargo Companies b
Genetic, Atrtificial Bee Colony and Ant Colony Algorithms: The
Case of Istanbul

Abstract

Although the traveling salesman problem has entered the literature many years ago, it is ot
of the important research topics of today. The aim of this problem is to minimize the worl
done, the route and the cost by going around all the nodes on the graph.this study, the
performance of 3 different heuristic optimization methods, Genetic Algorithm, Artificial Bee
Colony Algorithm and Ant Colony Algorithm, were measured in determining the bes
distribution route for a cargo company in Istanbul. In the apfication, graph information
belonging to 39 districts obtained from Istanbul district map was used as data set. When tr
results of the study were examined, it was seen that Artificial Bee Colony algorithm obtaine
better results in terms of both route digance and working time compared to Genetic and An
Colony algorithms. In the experiments carried out with Genetic Algorithm, the shortest patl
was found to be 556 km in 20.4 seconds with 2000 iterations. In the experiments carried ot
with the Ant Colony Agorithm, it was found to be 538 km. The best result value was found t
be 504 km in the experiments performed in the Artificial Bee Colony Algorithm.

Keywords: Traveling Salesman Problem, Artificial Bee Colony, Ant Colony, Genetic Algorith
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Diagnosis of Parkinson Disease Using Machine Learning Algorithms

Abstract

Parkinson's disease PD), a central nervous system disease that causes serious difficulties in motor function, is
manifested by symptoms such as shaking of certain parts of the body. As the disease progresses, the person has difficulty
in walking, speaking and becomes unable to meet his daily simple needs alone. In this study, data obtained from speech
disorders (dysphonia) of 188 M patients were studied. Firstly, the attributes of the data were narrowed byPrinciple
Component Analysis PCA. Afterwards, these data were classified with Naive Bayes, Support Vector Machines, Random
Forest and kNearest Neighborhood KNN) machine learning methods. The obtained class accuracy, sensitivity,
specificity, MCC andFScore performance metrics are compad with the prominent studies in the literature. According

to this data, the best results were obtained with KNN machine learning algorithm with 96.41% accuracy, 0.964 sensitivity,
0.965 precision, 0.906 MCC and 0.967 AUC valuespectively.

Keywords: PBOEET O1T 1 60 $EOAAOAR O0OET AEPAI hiveBdyésBandom Fore&SuppOrE Oh &
Vector Machines k-NN
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ET 1 Ohi AT g7 AETI AhAT 1 AOET A OGABOAUAT Oi ABOT iAETCARNITIE s DA
gibi parametreler ile saptanabilmektedir. AEgAOlI AOBGh qathing Bi AAA 4" 1

, EOA OA Qisfadik Atemelli veri setleri AAOAI Oal AqEOAI Ol I OA Ogl
| UACEREET AmaiwGAOAT | AOE eBPI kifkehkahOaos
UAPaliah eAlahi Al Akt vl Ol OT23AERYAPFAA8y RPNPOP | £ 32NR G
AE g AOIOGBBE 0i( DAREEOET AR Oal afkl Al AgaOala
UET OAI AAGOKRE OAEOEDVM) AEESRI R AT AaOF AR AAT UAO ¢

EOQI T ATiahi ADAaO8 beI|rI| gruplara ‘atanmasg Ehl AI EAEO8 3

L X a2 A.O. 1 Aj AAgE
3AEAO OA +0000I CmpT |
Ei i AGETE OAsi AE EgE] AEO# E% C%qE‘F i EQ )E%F@%é
OA Oal g &kl AT AgOagAag DXXN/IQIQ AoerDVMagAEOE

kullAT | a hEhatacharya ve Bhatia (2010), +AOAO ! ;aAé%leg;A E@A [ (YK
$6- PUEaT OMARGIEIOENIAAN 0q 08 4o /EI I Aa;Oqu Al GTOEO Al A

"0 eAl,pRi AGROE O Ardekine | UAOﬁa‘

EgOAT I AOE Oal a &l Al Agdadd A éeorffgj' dayanan b'r
AARAOal g OTT6&1 AO Al AA %%\AE EA %

+01 1 AT gl Al Oal g £l AT Ag Ol P Egézﬁom (@E&EIW
OAODEOET AAEGI | AMOmAOQA ADE)(Bfg(be E EUAI ] EEOAT O
AAT UAO eAil aghi A1 AO EaUAOI ? h%aAanIAAI i1 OROOS

2 Materyal ve Metot p(C|F,...F,) = POP(F - FfC)

2.1. Veri Seti p(FiFy)
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+1 1 Ohi A -Dkrvdt,AGolBrado ile birlikte AT1 AO OAO
EAU3O1 ATiah0a0 L EOOIA OAzA % rql E)&&J @
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6 AOE Ei i AOE EGAN ;ac¢ qDI@q&iOEBAa@&@@dvéshana 2010).
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Gain(T. X)) = Entropy(T)— Entropv(T.X) Tahmin
e e A s LPAINL.
k-%9 + OUCOIlI Ail AGal AA A1l UAEgs E OAEA E1 1 hdT Of
oalqquA QEOA EI CEIE EOT AgElT Oal /R |PAXDDEO AAE]I EOS8
UAEal ET i hOI AO VvEIEA | AOGAEAOGE EIR[EAUADI] ATl 30
. s o~ O| N | YP|DN
(ZzZhangveAE g AOI AOEh ¢nmx Qs

o ABEIAOI Afvattisi g E

d[i,j]zJZizl(Xik — &) 3al g £ $% @POIND GRS N)
Kesinlik = DP / (DP+YP)
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3 Bulgular
0( OAEIETIET AA C;AOeAE—kaAﬁOEY%)éLIJCAil/ZE&RHI(Em\Q\\IBK/&D%/T([DNJr

e ADOAU Al gO0O1 Al A OROO OAEI 8(§DP*DN':“"ATQ]AQ8 "0
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AoEOEI h AEOEOGE OAOO i1 i ApPPYPIRPHYNIDNSYPION+YN) 54 656 ,
CAOe AET AR OE O Edk &8 pefoiniaG A O a1 &@UAP' ?' giE EAA%‘;(R;%E; ﬂ/Ea«'
AARs AOT AOET ET 1 OOAI Al AOq A§1AaE| QAAAE % AR ||AA

AARNAOCal a 1 OOAUA €aEAOS OAOAE@IDIAIDEQEA ﬁ | EHCADUADI]
0( OAREEOET AA 11 AAIE] DAO/QMlaAlaoaC;E)@@é @AT 2/ # AgOE
AT 2001 OgOh 2/ # AgOEOE Al ddi0BA AALT RAT AT AJAI jAlls#{qiﬁ# I
+AOET 1 EER $OUAOI gl aE OA -AQHd Be5d o A+EM/§L\ ARET AT
+AOOAUG O | - #Akko ABIODNEEE GEEAER! 0% I AATE] DAOE' Of AT G
| AOOEEI AO oAEEI p8AA CEOI |1 AT ABRBI Ah RADLEOIRAT OAh Adap,

matrisinden elde edilmektedir. OAATT1 AOAA AAI EOOEI T EhROEOS
Tablo 1.PH olan hastalaraaiter i | er ¢zerinde sénéflandérécél ar é
$7 2001 O Kesinlik | $ OUA 0| MCC AUC
Naive Bayes 78,46 0,895 0,857 0,42 0,882
Rastgele Orman 90,26 0,904 0,98 0,725 0,96
k-EYK 92,82 0,927 0,966 0,802 0,955
DVM 90,77 0,914 0,942 0,743 0,82
OAOEET OI'T EAOOAI AOagl AATS 1Ad OO OEA EAKIEAR O BHRIOKE E HARRDES

| UAOET AA UADPgl Al Oal g&l AlTAAGI £T 01 ABDeRIADRIT ADahh AEUE
PAOAI Oi AT 0a 4AAITp CEOI KAAipdIOE CicsAdigp ¢ ORAIEBACGRUOA O OAC

Tablo24"! EI A "$ UADPai i ahAOKI AD Al UAGRDIOMA ADAT ALIOAT A g
$1 6 0O1 O| Kesinlik | $ OUAH| MCC | AUC
Naive Bayes 69,23 0,83 0,692 0462 | 0858
Rastgele Orman 92,31 0,922 0,966 0,787 | 0,955
k-EYK 96,41 0,965 0,964 0,906 | 0,967
DVM 78,97 0,811 0,993 0,328 | 058
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Analysis of Social Media Data of MobilePhone Brands with RapidMiner
TONF KAY I .. dzMdddz . «, Y4 INH'NEh BME 8 SNBY AF! 5dzé Jdz
Lt20 «yABSNBEAGS&AZ aNKSyRA&At Al CIFINtGS&aAz

Abstract
Social media is an important platform where personal thoughts are shared. People can free
share their thoughts on brands on social media. Recently, companies use sentiment analy
to analyze people's positivenegative thoughts about their brand. The angsis results allow
companies to develop proactive strategies for image tracking and image enhancement. T
main objective of this study is to research the process of sentiment analysis by collectir
mentions about a particular brand from social media. Forthis purpose, as a sample
application; by using RapidMiner, mentions in English, French and Spanish languages abi
iphone, Xiaomi and Samsung have been collected from Twitter platform, in March and April
2019. Afterwards, sentiment analysis was perfdr AA AU OOET ¢ O- AAT El
Excel addon. The steps of this exemplary application are given in the conclusion.
Keywords: Social Media, Sentiment Analysis, RapidMiner, Excel Decision Tree
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whether the brand image is getting better or worse
[2]. Tracking the brand image is important
information for the company. An increasing
improvement in brand image, that is, positive

1 Introduction

With the spread of social media, the concepts of
social media marketing and advertising started to

take place in the business world literature. Social
media is not only an important marketing medium
but also an important data source for compaies to
gather information about their current and
potential customers [1]. People can share their
positive and negative feelings and thoughts about
brands and products on social media. Therefore, if a
firm can detect the emotion of mentions about itself
in social media as positive or negative, it can follow

e-ISBN: 97%05031-662-9

shares are more than negative shares, is an
indication that the company is successful[3].
Otherwise, it is an important warning for the
company to take measures quickly.

Collecting data from social media and
performing brand image tracking by applying
sentiment analysis to these data is a process that
requires expertise because it requires both coding
skills and brand management knowledg4] . In this
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study, steps that can be applied to simplify the
process of emotion analysis are explained. As an
example application, emotion analysis was done on
mobile phone brands.

2 Methodology

Before emotion analysis, it is neessary to
collect social media posts about the company's
products and brand. Data collection can be done
through programming languages such as R or
Pyhton, or data mining software. RapidMiner data
mining software was preferred in this study
because of itseasy to use[5]. RapidMiner is
software developed for machine learning, data
mining, text mining, predictive analysis, and
business analysis.

Search Twitter Write Excel

out Inp

Figure 3.1 RapidMiner Search twitter module

RapidMiner has asearch Twitter module for
search specific words in Twitter and download
tweets that contain the key words. Keywords are
written in query section of module. For example, in
order to search tweets about Samsung brand,
O3 Al 601 co AOATA
section. The limit of downloaded tweets, language
and date of tweets are also can be specified.

Parameters

Search Twitter

connection NewConnection v

query samsung

result type recent or popular -
firmit 9999

since id

max id

language en|

locale

wintil 19.04.16 19:14:08 +0300 ER

filter by geo location

e-ISBN978605031-662-9

Figure 3.2 Search twitter parameters
In current study only English tweets are
gathered any analyzed.

Create connection =

MName NewConnectionn

Location Local

Connection type Twitter Connection v

Twitter is an online social networking and
microblogging service.

\/ Create x Cancel

Figure 3.3 Creating Connection to Twitter

To creaie a connection between RapidMiner
and Twitter account, it is need to login Twitter and
gather access token. After that RapidMiner can
gather data from twitter using Twitter API.

The tweets are collected for 2 months. Totally
28230 tweet for the Xiaomi, 2888 for the iPhone
and 22702 for the Samsung are gathered. Then,
sentiment analysis of these tweets is made for 3
brands in different languages. Result of analysis
were compared according to brands.

Meaning Clouds plugin is used to execute
sentient analyds. After downloading the plugin, the

T Al A y x A desired dygeCpDahdlysis gsiseleqied, Al the tweet

data taken from RapidMiner on Excel is added.
When doing sentiment analysis, firstly the column
to be analyzed is selected. Also the language can be
chosen. The semnent analysis categorise the tweets
in 6 categories as follow:

NA Negative
N+A Too Native
PA Positive
P+ A Too Positive
NeuA Neutral
NoneA Undefined

This analysis was made for iPhone, Samsung,
Xiaomi. Data were retrieved from Arabic, English,
Japanese, French, and Spanish through RapidMiner.
However, since the pogram was suitable for
analysis in French, English and Spanish languages,
sentiment analysis was performed only for these
languages.
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3 Results

Sentiment analysis results are given at
Appendix according to mobile phone brand. These
results are evaluated andcompared at below

. AOOOAIT AT A
reflect any sentiment) are excluded from data. The
positives (p and p +) are combined within
themselves so the Negatives (n and n +). All
remaining tweets are group according to language
and brand name.

After the grouping process, the number of
positive comments for all brand in English is 12717,
and the negative is 3987. 36.85% of the positive and
46.63% of negative comments belong to iPhone.
That results mean that iPhone has lowest Net
Promoter Score (NPS) that is calculated by
removing negative comments from positive ones.
On the other hands, Samsung has the highest NPS
score in English.

B Samsung
H Iphone

H Xiaomi

Figure 4.1 Percentage of sentiment for English

Regarding mentions in Spanish and French,
Xiaomi hasthe highest NPS score and far ahead then
the other brands. While iPhone has lowest NPS
score in both languages.

= Samsung
= Iphone

m Xiaomi

Figure 4.2 Percentage of sentiment for Spanish

e-ISBN978-605-031-662-9
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B Samsung

H Iphone 160

B Xiaomi

Figure 4.3 Percentage of sentiment French

4 Conclusion

Brand image tracking is not a survey study
anymore [6]. The job can be done by using social
media data. This study shows that in a few simple
steps, and only by using two free software
(RapidMiner and Meaning Clouds), impdant
information can be obtain aboutbrand image. The
sample application process reveal that Samsung
image is getting better in people that speaks
English. But among the Hispanics such as south
America, and French speakers such as some African
countries, Xaomi is rising star while iPhone loosing
its popularity. The future studies will made if these
conclusions are can be confirmed by comparing
sales volume of these brands in countries that
mentioned above.

Appendix

Table7. Sentiment Analysis Result for Samsung
Samsung | Samsung Samsung
English Spanish French

P+ 518 334 856

P 3068 2299 2020

None 2195 1986 6457

Neu 131 238 85

N+ 100 130 92

N 539 1169 485

Total 6551 6156 9995

Table 2.Sentiment Analysis Result for Iphone
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Iphone Iphone Iphone
English Spanish French
P+ 2313 246 124
P 2373 2844 453
None 3121 1746 8782
Neu 334 2296 65
N+ 507 609 39
N 1352 1250 534
Total 10000 8991 9997
Table 3. Sentiment Analysis Result foXiaomi
Xiaomi Xiaomi Xiaomi
English Spanish French
P+ 568 554 979
P 3877 3443 2759
None 3408 4116 4925
Neu 299 297 93
N+ 58 50 102
N 1431 809 442
Total 9641 9289 9300
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Researchof New Media Products in the Context of Network
Economy

Abstract

Journalism, which sweeps far away from the basic compass with the globalization wind thi
has influenced the whole world, is criticized for fulfilling the social role attributed to it. Inthe
triangle of power, society and media; The media, which should be oriented towards th
society, could not give a good test on this subject from the first day of emergence. The puk
interest, which was ignored when personal, political and commercial grectations came to the
fore, often could not go beyond being a book of knowledge in the new world order. In thi
context, the journalism profession, which usually seeks to solve the inequalities in the med
in general, is under the influence of the Blockwin wind, which is a very favorable platform
for keeping information on various topics. In this study, it will be emphasized that the
contribution of the Blockchain technology, which is generally known with cryptocurrency
applications, but which is a decstralized registration system, to the dilemmas of the
journalism profession, will be emphasized. In addition, it will be analyzed with a dialectica
point of view without ignoring the criticisms directed to Blockchain technology.

Keywords: Blockchain, Jomalism, Data Science
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Priority -based Data Collection Framework for SmartCities
Kzzet Fat i Biratigli Gohl{bdkyK
1Bursa Technical University, Dept. Computer Engineering, 16310, Bursa, TURKEY

Abstract

Smart cities rely on continuous data collection from a vast number of sources includin
sensors and even their citizes via their mobile devices. Collected data enable monitorin
urban phenomena and organizing infrastructure and services with improved utilization. For &
better decision making, a unified platform that share the key information between different
stakeholders can avoid fragmentation of data sources and enable data exchange for big d
analysis. Sensor connectivity is crucial for data fidelity. However, sensors are typical
conserved in terms of energy and employ lowate wireless communication means.
Conseauently, network-wide connectivity is not always guaranteed. This papers assumes
smart city data platform that employs a mobile data collector to visit sensors that cannc
deliver their data. To designate an efficient trajectory to collect data while avding data loss
due to buffer overflow, it is important to consider different priorities and sampling rates for
different sensors. This paper presents a conceptual framework to classify sensor prioritie
based on spatial features such as location and theamby amenities for smart city applications.
Keywords: Smart City, Data Collection, OpenStreetMap, Connectivity

1 Introduction

The rapid urbanization of the world requires
efficient use ofnatural resources in order to ensure
a sustainable economic growth while providing a
higher quality of life for residents. Disruptive digital
technologies enable the transformation ofurban
areas into smart cities with the availability of data
to manage assets andesources efficiently. Data is
considered as one of themajor drivers of smart
cities. The prevalence of Internet of Things (loT)
sensors paes the way for collecting hugeamount of
data from multiple sources including mobile
devices, video cameras, environmental sensors, etc
[1]. Relying upon big data generated froncities,
decision making procesgan be improved at the city
level through data analysid2]. Governirg cities in a

smarter way will increase asset utilization and
decreaseassociatedcosts. Figure 2. Partial road network for the Clty of Bursa,

TURKEY. From the city center, the nodes within a
bounding box of 1000 meters are included. Red
color denotes oneway traffic. The figure is
reproduced from [4].

Considering its major contribution to gas
emissions and the waiting times in traffic,
transportation is one of the key components of
smart dties that has the potential to improve
quality of life with safer, faster, and cleaner mobility
with a reduced cost.For instance, smart traffic
control can optimize the traffic flow by controlling
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