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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
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,

I n particular we would 1| i ke tooofalbva briversity, Brof..

Rector of Mujla Setké Ko-man University.

Looking forward to see you in ICONDATA 2020,

Mur at G¥K, Emre DANDIL and H¢seyin G} R} LER

Editors

e-ISBN: 97%05-031-662-9
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Dr .
Dr . Kbrahim Tak, Rector of Bilecik keyh Edebal
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FDM Tipi 3B Yazéceéelaréen Kkl eme Parametr
Bekir AKSOY!, Ko r ay? OsatmahBALMANRe k at S ELBAK
Y sparta Uygulamal e Bil i ml evteklantirvoenriski tMygshie,n dTieskinidglio jBi° | Reankee, | tl eSsPiA,
) sparta Uygulamalé Bilimler !niversitesi Senirkent MYO, El e
%S sparta Uygulamalé Bilimler !niversitesi, Tekiv®l oj i Fak¢l tesi
vUAO
wel AT ATE EI Al A0 OAETTITEEOE OIl Uall AOA
Bbi Bi1 A0 AEO Al AT EAIETA CAIIEHR OA i i EAT
i OOAUA ¢€3EiahO0Oa08 %wEI Ai Al E E i daralA@ bildAektédir. |
Fused Deposition Modelling (FDMUET OBT Eh & EUEIT Al 0‘ I UOOI ¢
i oi1T 1T1AOAE AETIi hi AEOCAAEO8 &$- EIA i 0OAC
i AEAT EE EUAI 1 EEI AOE DAE el E ’wiAhAAN%
DAOAI AOOAT AOETET OAEITETETA UETAIEE AAOEI

i TAAT ET OAOGO AAEI T AOE OIIOAOUIA AAOET E¢
Al AA AAET AT PAOAI AOOA AAgADI bR uAEqKaﬁA
i AEATEE EUAITTEEI AOE EéET EOOAT AT AAgAOIl /

Ei AlTAO EeéElT 1 DPOEI 6i DPAOAI AOOAI AOET E AOdi
Ei Ai AAEI AAAE DPAOe ABRKAGCEADEAA ABEAEEEUAKD
EAUAT & OAgi Al 1 agh 11T AAAEGg 038

Anahtar Kelimeler: & $-h dhi AT A 0OAOAI AOOAI AOEh $AOE]

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

Abstract

In recent years, the additive manufacturing technology has become a popular area f
being 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 als
known as "Desktop 3D printer". In this method, 3D CAD model is converted directly into
product. The dimensional accuracy, surface roughness and mechanical properties of FI
built parts are dependent on many process parameters. In the study, the model wi
established with deep learning to predict the process parameters. According to th
literature, the testing of the model has resulted in optimization with deep learning. By
entering the process parameter values obtained from the model into the software, ¢an
be manufacture parts close to the desired values for the mechanical properties such as t
relative density, tensile strength and hardness. In this way, to achieve the optimut
parameters for manufacturing to minimize the experiment, to obtain differenimechanical
properties of the parts to be manufactured, will be gained in terms of time and cost.
Keywords : FDM, Process Parameters, Deep Learning

1 DANRDO 30AO0OAOAOQOUO EOOOAOOO 3AI 00

30AT AAOO AEO OATail i1 A@@{EAIE&A{—FII%\QIA’AT u“ﬁ %BA | ASR,

nesnelerin 3B (3 boyutlu) model venmnden

A , i, ORhOOC
CAT AT AA 10606 i 006A AEUE] AT A Oﬁ\l i E ?

(Al UAI Al AOET AE Ol Aﬁ@éoﬁﬁf\AA : g&b AEdeEgﬁ‘uE%')% 0”9
i1 OhOOO0A AR ABDEQUET OAI EAE 01 pg an EAG.
Ei Al AO %d OAEi'ri'rEEOEC%ﬁO A,éﬁé ’% E‘%EOAO‘
i i EAT AEOI EgE OqquiAOqI%&AA?h |AAo? %%AA% é 2 C
AEGEDI ET11 AO AOAOa UADal AT "RPOAR65OMA] k88

AEO EIi Al AO UET OAi EAEO ¢ 8
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ey Al O $AAD "ATEAE . AOO P«
E:] AROET E@OATI A &Alaghi Al AO
oy s i AOal i ah0a0 pt 8 $Addnr EgC
= oo Agi AGg #1101 GOETTAI . Al
mse AREOAOI AUAI B3ETEO ' gl AQg
“ﬁ | . AOx1T OEOT2. . h KAEEhI Al E
1988 1992 2004 2008 2010 2012 2014 (Generative Adversarial NetWOka/GAN) ve
C 0. @ _ceoeecee eLeece.. autoencoder gibi model ve algoritmalardan
1998 2002 2006 2009 2 1 2013 2015 2017 I i O F] I’ A E O A A a O 8 $ A o E’[ﬁ \I g ,b @ ﬁ’l\ ’[’.
e AgEOQEI h AOEAOE Ai ATTAO
o | g o | EOQI 1 AT g1 1 RHEOAAg 08 pu
= IR % S L EOROAOGI O ETAAI AT AEgET AAN
— = AET ARAT T AOET AAT AEOEOE 11 A
R o EOQI I AT gl AOAE I £AFOAOC AEI Al |
o AEET -cprBppyw AT AT & EUAT CAPBRELT gpA@/ﬁg T EAfh gl ickO4&
CEOOAOQEIE r1Y i OAGE]I A1 DPAOBA EAI EOAOCE ¢
OAOPEOE CT OA hAT Uai AT g
FDM, lif halindeki termoplastik malzeme eritilerek &$ - OAE I 1 E E,Q ETAA . ,AJ .
i1 Oh0060OI Al EAO|A|AolAmwﬁﬁqAHNQQ§'A@5'% OAEI ETE
i1 6hOBOBI I AGal A AAUAT Al afbadeAo RQIAEIY OhPOHB s AL E]
coAA &$- OEOOAI ETET hAI AXBG B hGAGEA RN Esh$O E OBEHADE! BB EDI

DAOAI AOOAT AOE EIT A EI Al AA
EUATTEEI AOE ET AAT ATiI EROEOS
AAET AT OAOEI AO AAOET EgOAI
kullanarak en uygun model veya algoritma tespit
AAET T EhOEOS +O01 1 AT g1 Al
EAXAOEOET AA #.. Al CiI OEOI AOgq
EI A AT OUcOl EhT AT A DPAOAI A
2 Materyal ve Metot

"0 AEIITT AR &$- OEDE UAU3q
e ceaaz s e A LOLOT AT AOEL ..  _ERLALA . . DA
c AEE]l ¢8 &%$- OEOOAI hAIAOEﬂEAEgﬁéééiEﬁéttﬁ%Jb@égng%Ri
&%- OAETTI11EEOCER DAOsA GERPHONGYEOLATI HRAALAAD) Acal
i AEATEE EUAITEEI AOETE Aoaﬂmwmm AEOCET E DAOAI AGOAUA
OAEED EI I DPIAEO AEO Oi OAgQE Q8§ A@AO@lﬁ QEEAOE A
bAOeéA 1 UAOET AR AOEEOEIE Eb %1 IHADRE

[6x 8 &$- AAOEq OAEIIIIEEé k %& @OQbAg ﬂﬁ@§%§0§g

DA OAE OIUAIO(H&; AR Ehl AT A bAOAK %\Aﬁ% AO%I ,OAEJ

EqUah EAOI Al EAlgllasah /Hﬂd%?léWHéU% ET.

AEO AOEEQHE OAOAaO

&$ - OAETTITEEOE EI A UAPAU UAEY OucOil Ai Al AOg
cCiTiiiUAA i1 AOEegA O E EAOhagl AhOgwali gU
EAOOAI T AOAAIT AEOEOEAEO8 $AOEI EgOAT T A [ AEET A
Eg OAT MTAGHIOE AAl g T1 AT AEO EgOATIT A 1 AOT AGAOOS

$AOET EwOAT I A UAEI Ahgiaqg éTEI O OTUOOI AT A UADPaOg
EIA OAOETET OAIOEI1AOETE EeOATTAE E = C

8 El
CAOEOEI I ER &l EI O ERIATA EAOIATIT Adal AA 11
AOEUA EE

Oh 60 pp 8
$AOET EgOAT T A Ui EOAE OA AihiE O UAOAOhRE
AEOI AREI AAUAPRORAIOAEE® OEO pg 8 $AOEI
EeOAT T A EIE 1T1AOAE ¢mme Ugl gl AA (ETOI 16801 ¢nmo
Uagli gl AA UAPigh 1T1A0s0O O! &AOO , AAOTEITC !l Ci OEOQEI
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Tablo 1: FDM AEEAUI AOal OAET EE _
EAOhal AhOGadal i ADg -209] veri toplama
Eorius 900mc  BigRep ONE 3D Moje
Tabla boyutu 914x609x914 1003x1005x1005 127x127x127
(mm3)
Katman kalmhg  178-330 150-400 / 400-900 178 veri hazirlama
(mikron)
Cift pozully Cift nozully Tekpozully
Imalat Yéntemi  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
malzemesi
Yaklagik agarhke 2869 kg 00 kg 2Tkg egitim veri seti test veri seti
Makine Boyutu 2772x1683x202 1850x230x1713 630x450x530
7
E:';:':ij 230V (Ug faz) 208-240V 30/60Hz, 100-127 VCAGA, {} @
50/60 Hz, 40A 164 60  Hz220-240
VCA 2 5A S0H:
Giivenlik CE CE CETUV/ECC s . .
(Sertifika) Ro/HSWEE egitim gerceklestirilmesi
$AOET EwKIBS AARCEOI T Al g Q &
EIA éaEagh OAEOEOI AOAOQq A AEO
Ahl Ahi AUE CEOOAOAT 11 A model secilmesi
girigkatman __ gizli katman akis katman c AEET 18 éAlaghi A Eh AE
h c AMERA OAOEI AT Eh AEah AEL
o" UAUgAgl AOgl EIhg @A O ADA Q!
Voo, EAUAAlAlAOAamdeE AAE g ADAIDA

O1i b1 AT AT AAT AUOAT OAOEI AO

\ o0, AT OUA EATETA CAOEOEI I EhOEC
’ OAIT Al 1 AT AgEOAT O1T1 OA Al AA
EAOI Al EAl al 1 asagh BDAO&AT g

Aeg@gDAO CATEhI EgE @Gk OEMC
ARgEREAT 1 AOGAEO8 " O CEOEh A

0

eAEiA AAUAT a1 3 AO1 011 0hO

@ AEDROEB Es OATA A UADQ@% %ﬁﬁuiéoﬁlﬁﬁﬁflﬁéEEEﬁéi
o Ah Al AAA EOA OUORI dilindeD O C

n AEET "HAVAREEOEh OAEOQEIOI A@RIUBI AT AT UAUai gl Ui 1 OUI
AARAg AOl AOE EoAmmmmmmmoAan@mknﬁlEQAOeAE|AﬁOEOE]iEh©'

2 2 Metot AleOIOE EAOElOlAlOlqujg
S e e | 0elYAOg PAOAI OI Al O Eil el (

KAl ahl AAA ¢ A& AGANSA RNMEO E |

EgOAT i A 11 AAI 1 AOE E&E] &Udgiﬂsg%ﬁ%% 2 BAL @%@EfAf

AETET AA AGI AT Al 4ATOTO/EI(§I§M FO%EEéASJ8&’| 6 ARBEP! ©

EgOAT T A 11 ARlgETg EAOHKADIOOAD

Ei Oi PEAT A AglgElAOEMEAAE@A@HmmwamCmgmmiamnNP

eAl ahi Al gl Eh AEah AEUACQAi(gg AAAEIHJRENOEOBI EHAOADI &

toplanan AAT AUOAT OAOEI AO i UAOE
9ADPal Al 6 Al g h'Y AE OEIOAGAED TAA A
Pwt 8¢ Al g001I OE 1T OAIAFEAA CI
CEOiIi 1T Ai gi CEAE AAT AUOAI EI
OA AAOEI] EgOAT T A 11 AAIE

AAETI T Eh eAEI A AAUAT ai al OA

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



HYR LYGSNYyLFGA2y Lt /2YFSNBYyOS 2y Sktdberdd DABYWORES |.yIRE P LEX MNT (

va

185

Tahmin edilen

180

155

4 { 2y dzoef I NJ

&9 -

[5] Custompart.net,
http://www.custompartnet.com/
. (31.12.2010)

[6] Casavola C., Cazzato A., Moramarco V. and
OADDAI AOOAOA #8h O/ OOE
. properties of fused deposition modelling
. o parts described by classical laminate
OEAT OU6h - AOAOEAI Oz AT A
458, 2016.
[7] Rankouhi B., Javadpour S., Delfanian F. and
o o L, AOAEAO 48R  O&AEI OOA
155 160 163 10 115 180 b3 mechanical characterization of 3D printed
Olgiilen ABS respect to later thickness and
I OEAT OAOETTo6h *1 00T Al

n ABBROe AE OA OAEI ET AAET Aland Prevention, 16: 467 481, 2016,

[8] Tymrak B.M., Keiger M. and Pearce J.M.,
O - AAEAIEAAI DOIDAOOEAO

N .. fabricated with open-source 3D printers
UET OAIER 1 AEIAA DAOAIT AOGOAIxT AAO OA&IEOOEApAIOEOT

OAEI ETET A OQHEl AEeDAKNM EIT A Materials and Design, 58: 242246, 2014

modelE1 A AhAsgAAEE O11 0&l1 AO

1

Kaynaklar

[1]

(2]

(3]

[4]

NNELDL 1T EhNENQ

o . A 1 Domlngo M., Puigriol J. M., Garcia A.A,,
&AOEIi g  AAOEI Eg OAT | A Lluma J., Borros S. and Rey G.,
EOCI 1 ATl a1 AOAE pPwthg Al g00p. AREAT EAAI DOI PAOOU Al
#.. A1 CI OEOi AOa 11 AOAE OAlsimulation of fused deposition modeling
KA1 g hi A&lde Eetildn algoritma ile bi 1 UAAOAI T AOGA PAOOOGGH -
DAOEAAA [ AE At edfefeh | | E £ /83:670¢677,2015
Al EUAO AegOagl AAI EAUM] € sood AK., Ohdar RK. and
1 AAAEOg 08 - AEADAOOA 3838h OO0AOAI
9ADPAU UAEA UET 6Ai 1 AOE Ei mechamcal property of fused deposiitn
AET ARAT 1T AOET AAT AEOEOE I TAATTEIC POI AAOOAA DA
UAUagAal AOAAT A1 AA AAEI AA Design, 31:2872295,2010 UAOET AA
EOI 1 Al gl 1 AGg EI A AO UAggAal ADBAORAAEAL AQEBER "
OAUCAE DPAOAI Oi AT 6a OAgl ATOMAAFEQa 08 ve OAT i A 9ET]
5U0UCOI Al Al AOa (AEE@GaWAA

] A e s A EQOI EE "EIE/LAOE
ASTM F2792p ¢ A8 O3 OAlT AAOA 4AOAI;.(§ f

4

2pcA8 O3IO0ALAAOA 4 AC % .
Ai O | AAEOEOA - Al OEAAODOE] ELI LI CEAO . -
CE ET R 9&@ d&m,AA(

ASTM International, 2015.
archltectures for Al. Foundations and

&t
4,
A

Shafranek, R. T., Millik, S. C., Smith, P. T., OOAT A0 ET - AAEET-R7 A AAC
Lee, C. U, Boydston A. J., & Nelson, A. 2009

03 OErbs@dnsEve materials in additive ' ) )

manufactuing.  Progress in  Polymer [13] G.E. Hinton, S. Osindero, Y.W. Teh,

3AEAT AAGR cmpw EI oo/i\ooSDI AEAOO 1 AAOTETC AlCTO
ROOG6Hh . AOOAT #izismaD0O8

Stratasys, 2006

http://www.stratasys.com/Technology.aspx C _

(23.11.2018). [14] ~_ Liu, W, Wang, Z, Liu, X., Zeng, N
EOh 98h O !l OAAAEh &8

Awad, A., Trenfield, S. J., Gaisford, S., & ’ ] i
" AOEOR '8 78 00% DOE] OAAneural network architectures and their

AOAT AE 1T &£ AECEOAI EAAIOEgﬁﬁLEﬁAPFLL8§gu:A@©iAII

journal of pharmaceutics, 2018.

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


http://www.stratasys.com/Technology.aspx
http://www.stratasys.com/Technology.aspx
http://www.custompartnet.com/
http://www.custompartnet.com/

HYR LYGSNYFGA2Y €

I 2y FSNByOS

2y Boktdbera-o DOASYOBT | .yIRE PILEE MNE (

Kamilaris, A., & Prenafeta 1 1 AY h
X. Deep learning inagriculture: A survey.
Computers and Electronics in Agriculture,
147(February). 70z90.,2018.

Litiens, G., Kooi, T., Bejnordi, B. E.,
Setio, A. A. A., Ciompi, F., Ghafoorian, M., ...
Q 3U1 AEAURh #8 )8 |
in medical image analysis. M#ical image
analysis. 42; 6088, 2017.

Shen, D., Wu, G., & Suk, H. |. Deep
learning in medical image analysis. Annual
review of biomedical engineering. 19; 221
248, 2017.

Grinblat, G. L., Uzal, L. C., Larese, M.
G., & Granitto, P. M.. Deep learning for plta
identification using vein morphological
patterns. Computers and Electronics in
Agriculture.127; 418-424, 2016.

Yih, W. T., He, X., & Gao, J. Deep
learning and continuous representations
for natural language processing. In
Proceedings of the 2015 Confemce of the
North American Chapter of the Association
for Computational Linguistics: Tutorial
Abstracts.; 68, 2015.

Yang, Z., Yu, W., Liang, P., Guo, H.,
Xia, L., Zhang, F., ... & Ma, J. Deep transfer
learning for military object recognition
under small training set condition. Neura/
Computing and Applications 1-10, 2018.

P. Wang, R.X. Gao, R. Yan, A deep
learning-based approach to material
removal rate prediction in polishing, CIRP

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Ann. Manuf. Technol. 66 (1), 429
432,2017.
[22] R. Zhao, R. Yan, J. Wang, KaoM

Learning to monitor machine health with
convolutional Bi-directional LSTM
networks, Sensors 17 (2), 273, 2017.

D. Weimer, B. ScholReiter, M.
Shpitalni, Design of deep convolutional

(23]

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

& 8 neural network architectures for
automated feature extraction inindustrial
inspection, CIRP Ann. Manuf. Technol. 65
(1), 4177420, 2016.

P. Wang, Ananya, R. Yan, R.X. Gao,
Virtualization and deep recognition for

[24]

O O O O A system fault classification, Int. J. Ind. Manuf.

Syst. Eng. 44 (1), 319316,2017.

Zhang, J., Wang, P.,(Gao, R. X. Deep
learning-based tensile strength prediction
in fused deposition modeling.Computers in
Inaustry, 107, 11-21. 2019.

Gardner, M. W., & Dorling, S. R.
Artificial neural networks (the multilayer
perceptron)? a review of applications in
the atmospheric sciences. Atmospheric
environment, 32(14-15), 2627-2636, 1998.

Stratasys. 2017. Fortus 900mc,
http://www.stratasys.com/es/impresoras -
3d/production -series/fortus -900mc
(23.11.2018 )

BigRep. 2016. THE NEW ONE. The
most advanced large scale 3D printing
experience https://www.bigrep.com/wp -
content/uploads/2016/11/bigrep -one-
brochure-ES.pdf(23.11.2018)

Imprimalia 3D. 2016.
http://www.imprimalia3d.com/services/mojo
(23.11.2018)

4EI
Nutshell:
Forall,
https://devblogs.nvidia.com/parallelforall/dee

plearning-nutshell-history -training/
(30.09.2019)

Rao, R. V., & Rai, D. P. Optimization
of fused deposition modeling procss using
teaching-learning-based optimization
algorithm.  Engineering  Science and
Technology, an International Journal,
19(1), 587-603, 2016.

[25]

[26]

[27]

[28]

[29]

$A001I AOOh O$AAD
History and Training Parallel

[30]

[31]


http://www.stratasys.com/es/impresoras-3d/production-series/fortus-900mc
http://www.stratasys.com/es/impresoras-3d/production-series/fortus-900mc
https://www.bigrep.com/wp-content/uploads/2016/11/bigrep-one-brochure-ES.pdf
https://www.bigrep.com/wp-content/uploads/2016/11/bigrep-one-brochure-ES.pdf
https://www.bigrep.com/wp-content/uploads/2016/11/bigrep-one-brochure-ES.pdf
http://www.imprimalia3d.com/services/mojo
https://devblogs.nvidia.com/parallelforall/deeplearning-nutshell-history-training/
https://devblogs.nvidia.com/parallelforall/deeplearning-nutshell-history-training/

HYR LYGSNYyLFGA2y Lt /2YFSNBYyOS 2y Sktdberdd DABYWORES |.yIRE P LEX MNT (

Yeni Medya | r¢nlerinin A Ekonomi si
Tahsin Eren SAYAR Banu $\YAR?
Yalova !niversitesi, Sanat ve Tasarém Fak¢ltesi, Kletick

Yalova !niversitesi, Yalova, T!RKKYE

mi S

' Ae OEgEI EU ¢ AUOAE Ui UUgl AA T AUAAT A CAIAI

hAEEl AA EI Aol AT Eh OA A0 EI AOI Ai AT ET AAOGA

EAI AA O1 1061 A0g EI A CcilTiiE UAhAIT AAkBriemisy
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i OAOET Oi OAAET AA AEOEA AEO Oil 11Ul AAgga

i AAUA AOAeil AOglial Oii I OAOEIi OOOAOAEEI A

hAEEI 1 AT AEOAEgET A UBDEAAREBDABGEBhAREAUAOAA
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UAEAI AAgwsag AOAT OAET AO OA EOI 1 AT aAal al

Ai Ael Al AEOAAa 08
Anahtar Kelimeler: ! @&konomisi, 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 the concept of m&ork economy has
taken its place in daily life with both its effects and its results in the continuation of this
progress. In the network economy, which is also called as new economy and knowled
economy, information is considered as the most important @duction factor compared to
traditional economic models. The most common examples of the new economic model whe
the current material is information and the new media products in which the user plays at
active role in the production process with his / he personal knowledge and experience. Ir
fact, the perspectives that new media tools shape all production strategies according to tl
data they get from their users have started to become widespread. In this context, this stut
aims to focus on the advantags of the companies in the context of the effects of the networ
economy 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
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Visual Aesthetic Analysis Based on Saliency
Onur Deniz KURT, Mehmet ' DKKMEN

'Baskent UniversityFaculty of Engineering, Department of Computer Engineering, Ankara, TURKEY

Abstract
Visual Aesthetic Analysis aims predicting the admiration degree of an image. Predictit
aesthetic image score is a challenging task. Within this scope, this study aimsrtorease the
predicted score accuracy of such a system which is trained with a dataset that contai
image-score pairs. Among the early efforts, various manual techniques were designed whi
are based on photographic and psychological aesthetics rules. lecent approaches some
deep learning techniques are used for prediction such as trying to capture some aesthe
features. In this study, instead of using all the information present in an image, potentiall
admiring regions (i.e. salient regions) of an irage are identified by producing the Saliency
Map of the image. Then, a Convolutional Neural Network (CNN) is trained with these salie
regions of images and their scores in order to find out whether this process can increase tl
accuracy of the score preittion or not. The reason of working with the salient region is to
avoid adding the needless features of an image to the analysis as much as possible. For
experiments, images in the dataset are resized into different scales (100x100, 180x1€
200x200, 224x224) to investigate how the level of image detail affects the result. For each
OEAOA AT 1 AET AGET1T Oh OEA #.. i T AAI EO (
performance is assessed. The results of these experiments revealed some interesting ¢
valuable information which can be a basdine for possible future studies in this area.
Keywords : Saliency, Aesthetic Prediction, Convolutional Neural Network

1 Introduction method [9] or using Cumulative JenseiShannon

Visual Aesthetic Analysis is a challenging task and ~ Divergence [10].
getting popular day by day. At the present time
social media platforms are becoming very common
all around theworld. As a result of increased usage
o OI AAUBO O1 AEAI i AREA
Facebook, Flicker and etc.) visual aesthetic analysis
becomes popular. There are many platforms that
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 are the metrics that determine a photo more
likely to be liked or rated most comes. This
research proposes an approach in order to predict
the admiration degree of the photo. As a result, the
more likely to be rated photo will be chosen from
the archive of the social media user and uploaded
01 OOAO8O AAAT O1 68 $OOET
this research is based on The Deep Learning

2 Theoretical Background
2.1p Condlatior@liNéural Network( NNy O A | h
Deep Learning Methods gave very successful
results in image processing tasks including image
classification, object detection, saliency detection
and image aesthetics assessment. A convolutional
neural network (CNN) is one of the most popular
algorithms for deep learning CNN is a type of
machine learning algorithm in which a model
learns to perform classification tasks directly from
images. Using CNN for deep learning hdsecome
very popular due to these three factors;
c HERNS gkl e A“?eﬁ
feature *  extraction? the = fe
learned directly by the CNN.

% g1auRlo ok

atures  are

methods in the literature and this method is

developed by using CNN (Convoluinal Neural 1 CNNs produce stateof-the-art recognition
Network). results.

Among the early efforts, various manual 1 CNNSs can be retrained for new recognition

techniques were designed which are based on
photographic and psychological aesthetics rules.

tasks, enabling user to buildon pre-existing
networks.

In recent approaches some deep learning
techniques used for prediction such as trying to
capture same aesthetic features such as using tags
[6], using Conventional CNN models [7], using
residual networks (ResNet) [8], multi-patch

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

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 ashe input to the next
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layer. The filters 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

e

j o+ =

INPUT CONVOLUTION + RELU

POOLING

CONVOLUTION + RELU

positive values. This is sometimes referred
to asactivation, because only the activated
features are carried forward into the next

layer.
1 Pooling simplifies the output by
performing nonlinear down sampling,

reducing the number of parameters that
the network needs to learn.

— CAR
— TRUCK
— VAN

D D — BICYCLE

FULLY

POOLING CONNECTED

FLATTEN SOFTMAX

N

FEATURE LEARNING

CLASSIFICATION

Figure 1. 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
complex network architectures, GPUs can
significantly speed the processing time to train a
model. Once a CNN is trained, it cdoe used in real
time applications, such as pedestrian detection in
advanced driver assistance systemf].

2.2 Salient Region Detection

Salient RegiorDetection is taking the useful area of
an image by the salient region extraction methods.
Salient regions ae 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 adaptely focus our
attention on such perceived important regions; but
it is not as easy for machines to identify the object
in an image.

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

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
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developed, and this model has trained and tested
in many conditions. The CNN Model of this study is
shown in Figure-4.

Salient
Region

a
b

Train CN

Model

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 of this study is shown in
Figure-4.

224 % 224 x3 224 x 224 x 64

=) convolution+ReLU

Figure-4. CNN Model Structure.

In the CNN modelstructure layers are;

T An Image Input Layer as 224x2243. We
use RGB images fdhis study.

1 Five Convolution Layers + RelLU Layers,
which are;

224x224x64
112x112x128

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

0 56x56x256
0 28x28x512
0 14x14x512
1 A Fully Connected Layer
T A Regression Layersince our problem is a
regression problem.
AEA 1T AAT 60 GuedhevininiTablel. DOEIT
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 full pass 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 thatis developed in this study is
based on Vgelé CNN Model. The CNN modéhat
is developed in this study isoptimized for average
computer specifications. The hardware
specifications determine the CNN Model size.

The system specifications had given in Tabl2.
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Table 2. System Specifications

System Specs.
CPU T T 6820HQ@2.70GH
Memory 8GB
bxT5T! aw
GPU 128Bit 512 Core

4 Experimental Work

As mentioned before various experiments have
been made. These variations are;

1 Training and Testing with different sized
images.

 Training and testing by using salient
regions or whole image.

In this study, AVA (Aesthetic Visual Analysis) data
set is used. AVA dataset, whictaccording 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
devedoped on MATLAB (Matrix Laboratory) and
Deep LearningToolbox is usedas the library.

In this study, the accuracy is calculated image by
image in each experiment. Afterthe image

accuracy ratios are calculated, then the average
accuracy iscalculated for 3000 test images. The
eguation for image prediction calculation is shown
in Equation (1) and (2)

The Equation parameters are,

T 0 Gwo i dhedrepresentetion of image
score prediction performance in
percentage.

 "Y®Eé 1 ‘QReal score of the image.

1 "YO£I Q Predicted score of the
image.
1 9 "Yo ¢ Diflerence between the real score

and the predicted score.

e-ISBN: 97%05-031-662-9
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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 results of training and testing
the CNN moe! with different image sizeswill be
presented.

The experiments are 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 modeis tested with the 3.000
test images. The 20 of the 3000 prediction results
have shown in Table2.

Table 3. Test Results Samplefor Size 100x100

ResultoF ¢ KS CANEBG wn ¢Sad
TYIl 38 |Real Score g::i(::ted Difference Zc\cflj.raiyg tN
953955 5,5323| 5,9687995¢ 0,43649959 92,1099797
954119 5,6894| 5,2067470€ 0,48265294 91,5166284
954223 5,3835| 5,22130632 0,162193694 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% 80,2526608
956503| 5,2212 5,9196434 0,6984434 86,6229334
956518| 5,8136| 5,5783853F 0,23521464 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
957072 7,0342| 5,8602857¢ 1,17391424 83,3113324
957514 4,0808 5,7226305 1,6418305 59,7669452
957972 4,9442| 5,58378792 0,63958793 87,0638745
957982 8,2394| 5,30496025 2,93443975 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% 70,7585669
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The results of thisexperiment are shown in Table Table 6. Results For Size 180x180

3. Results with No Saliency
Table 4. Resultsfor Size 100x100 Parameter Value
Results with No Saliency Number of Train Images 7000

Parameter Value Number of Test Images 3000
Number of Train Images 7000 Image Size 180x180
Number of Test Images 3000 Saliency Threshold No Salienc
Image Size 100x100 Total RMSE 0,82
Saliency Threshold No Salienc Accuracy (%) 86,03
Total RMSE 082 4.1.3 200x200:
Accuracy (%) 87,21 In this experiment, the train and the test images

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 Figurd.

are sized to 200x200. After resizing operation, the
CNN modelis trained with the same 7000 training
images and is tested with the same 3000 test
image. The 20 of the ®00 (same with the

experiment 100x100) prediction results are
Table5. Test Results Sample®r Size 180x180. showedin Table-6 for better comparison.
S NA& g .

Resutot ¢KS CANBU Hn (E Table 7. Test Results Samplefor Size 200x200

TYl 3 Predicted _ TYh3s ResultoF ¢KS CANEG wn ¢8
Real Scor Difference [ Prediction _

ID Score Accuracy Predicted TYIl 3S
T Y| 3 {Real Score redicte Difference | Prediction

953955  5,5323| 5,94048834 0,40818834 92,6217244 Score Acouracy
954119 56894 5,35174519 0,3376548/ 94,0651931 053955|  5,5323| 5,23845434 0,2938456d 94,6885444
954223 5,3835 4,7786293 0,6048707 88,7643591 954119  5,6894| 5,65704154 0,03235844 99,4312503
95630)  6,0995/ 5,6580929 0,4414079 92,7632183 054223|  5,3835| 4,2167143¢ 1,16678564 78,3266344
956382 64113  7,099154 0,687854) 89,2712243 95630|  6,0995| 5,08052494 1,0189750 83,2941213
956503 5,2212] 6,40455621 1,18335621) 77,3355498 056398]  6,0256] 4,92047214 1,10512789 81,6594554
056518  5,8136| 541922097 0,3943790d 932162674 956503 52212 555142358 033024354 93 6729481
956575 58908 6,37957859 0,48877859 91,702678S 956518 58136 4,42368317 1,38991683 76,091976¢
956696 55984 7,1259489] 1,5275489]) 72,714545] 056593  4,7450| 6,0572962d 1,3113962d 72,3678064
957053 6,525 4,905179§ 1,6198203 75,175164§ 056696|  5,5984| 5,71583224 0,11743229 97,9023965
957072 7,0342| 7,0918235d 0,0576235d 99,1808084 957053 6525 291525938 160972064 75 3296454
957514)  4,0808] 6,14904974 2,0682497§ 49,3175411 057072|  7,0342] 6,55906057 0,4751394d 93,2452054
957972|  4,9442] 514317754 0,1989775] 95,975536¢ 957514  4,0808 522285654 1,14205653 72,013906]
057982  8,2394| 5,18456984 3,05483016 62,9241187 o57072] 49442 525500224 0.3110022 93709753
96317]  5,0806| 5,19023899 0,10063899 97,842007¢ 957082 8.2394] 5.43129301 2.8081069 65.91653
96512)  4,7842| 5,07002784 0,28582783 94,025587¢ 06332|  4.6831 4,41421794 026888209 94,2584601
96570  4,7135| 6,2726740¢ 1,55917408 66,9210973 06512|  4.7842] 4,49359034 0,29060964 93,9256374
The results of this experiment are shown in Table 06570 47135 607454824 136104824 711244671

5.
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The results of this experiment are shown ifTable-

Table 10. Resultsfor Size 24x224

7. Results with No Saliency
Table 8. Resultsfor Size 200x200 Parameter Value
Results with No Saliency Number of Train Images 7000

Parameter Value Number of Test Images 3000
Number of Train Images 7000 Image Size 224x224
Number of Test Images 3000 Saliency Threshold No Salienc
Image Size 200x200 Total RMSE 0,87
Saliency Threshold No Salienc Accuracy (%) 86,70
Total RMSE 0,84 As a result,the best accuracy rate is calculated for
Accuracy (%) 87.23 200x200 image size for Non_Salient images. In the

next section the saliency method will be used for

4.1.4 224x224.

training and testing images.

Lastly, the same experimentis repeated with the
same images butwith 224x224 sizes of dataset
The results are given in Table8

4.2 Salient Regions:

Table

11. Test Results Sample®r Saliency Used

] Resultof The Firsu n ¢ Sad TYl 3$S
Table9. Test Results Sample®r Size 224x224 VT 35
ResultoF ¢ KS CANEG Hn ¢S T v 3|Real scor{ "reUIC®d | bigterence | Prediction
— Score
. TYl 3S Accuracy
Predicted . L
T Yl 3| Real Sconf o Difference | Prediction 953955  5,5323| 5,78868814 0,25638814  95,3656133
Accuracy 054119]  5,6804| 587291241 0,18351241  96,7744858
953955  5,5323| 5,45848894 0,07381106  98,665816 954203 5.3835| 50932499 02902507 946085223
954119  56894) 501241879 0,67698129  88,101008 95630  6,0995| 4,98687554 1,11262447  81,7587595
954223 5,3835| 4,56572294 0,81777704 84,8095652 956382 6,4113| 5,84981014 0,5614898d 91,2421831
95630|  6,0995| 5,0603532§ 1,03914674 82,9634114 956398  6,0256| 4,70459037 1,32100969d 78,0767114
956382  6,4113| 5,94887257 0,46242743  92,7873069 956503 5,2212| 5,0730319 0,1481681 97,162183]
956398  6,0256| 5,70589399 0,31970601  94,6942044 956518|  5,8136| 5,6215295d 0,19207044 96,6961879
956503| 5,2212| 5,43424511 0,21304511 95,9196141 956575  5,8908| 5,14306641 0,74773359 87,3067564
956518]  5.8136| 514627749 0.66732251 885213539 956593  4,7459| 6,01949594 1,2735959d  73,1642899
956575 5.8008| 474422121 1.14657879  80.5361107 956696| 5,5984| 4,91310883 0,68529117 87,7591607
[= [=
956593  4,7459| 6,46122644 1,71532646 63,8566664 957053 6,525| 540341429 112158579  82,8109464
957072|  7,0342| 6,07526493 0,95893507 86,3675319
956696 5,5984| 6,40876814 0,8103681  85,525004
- 957514  4,0808| 5,20692635 1,12612639  72,404274
957053 6,525| 5,9589009d 0,56609907 91,324152
] 957972|  4,9442| 5,36630726 0,4221072d 91,4625773
957072  7,0342| 5,5337829d 1,50041704 78,669684 957082 52394 537915514 2.00024354  65.205763
957514  4,0808| 4,84378674 0,762986724 81,3030119 96317]  5.0806| 623597521 1.1553752] 772500783
957982, 8,2394| 5,65773964 2,5816603q 68,6668888 96512 4,7842| 3,99976707 0,78443293 83,603674
96317 5,0806| 5,66968014 0,58908019 88,4053041 96570  4,7135| 5,06281757 0,34931759] 92,5889981
96332| 4,6831| 4,5370969 0,1460035 96,8823327
96512|  4,7842| 5,98489571 1,20069571 74,902894¢ 1 Thetask of saliency detection is to identify
96570|  4,7135| 5,95597744 1,24247744  73,6400246 the most important and informative part of

The results of this experiment areshown in Table
9.
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a scene. Saliency map models human visual
attention and is capable of highlighting
visually significant region. Therefore, it is
natural to adopt saliency map for selecting
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regions that humans usually pay more
attention to [3].

2 On this sectionthe 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 of the same
20 of 3.000 imagesare shown in Tablel0.

The results of this experiment are shown in Table
12.

Table 12. 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

The average accuracy of the.@00 test images is
86,25%.

5 Conclusions

Developed CNN modelwas tested in many

different variations, such aschanging the sizes of

the train and test images. The question was
whether using the Saliency methods or not using
the saliency methods.

According to the final results, the best result is
achieved with the size of 200x200 without using
the saliency methods The main goal of the study is
increasing the prediction accuracy of an image.
First, the experiments were 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 saliency methods 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 lowetthe accuracy,
the CNN model thatis developed in this study
managed to increase the prediction amracy. The

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

highest accuracy value 87,23%which 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
used in order to improve the accuracy andthe
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 a
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' OAPE OAOE OAAMAITIAMOlgihh EAhE hAH EAIEA OEA 00T OC Ol
EOGI T AT AT AEO Oi O .7131, OAOE OAAAI gAg08
Aigii OA EAT AOI AOA OAEEDP COAAEE UADal AO:

Ei EREE]I AGOI hAEEABA EEZAAA AAEI T AOE 1 AAAI
OAOEI AOE AT1AI AOal a ETiAUiAﬁOa,OI’AEOAAqOE
i *AT 00" OAPEN ATtEh ! OATCi$"h (UDAO' OADE:
Anahtar Kelimeler: ' OA/ZE 6 AOE 4 AAAT I AOagh ' OAZ 6AOQE

Comparison of Open Source Graph Databases

Abstract

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

Keywords: Graph Databases, Graph Database Comperasion, Graphs

1 DANRDS COAZE OAOE OAAAT 1 AOg DAOAI C

i1 E EAUAOOAR OAOE OAEIT AAE QAAQET ORAKRT AiALR, UPAT A
EOI T Al al AT OAOE OAAAlAOQE%@O'A?ANPaP AAERI ARhEEDAL EDAL
OAAAT 1 AOa CAI i AEOARAEOS Hlé@é@oAlAE@$§ Al AgilT Bl AAQE

ilerleyen teknolojiyle beraber yetersiz kalmaya gerekmektedir.[2]

AAkRlilgh0g 08 9ATE &éEUI T AOAURMA AGBAEA ORARAIARER A4l lad NI

OA COAZE OAOE OAAAT 1 AOg RKBOBARUAOARAEI §h A H8 O 6OAIOAR
OAAAT g OEOOAI ET ET AOEA QA PgAGH A EQNPDRDOE QA OE OI 1 AT -
i TAATEAEO8 6AOE 11T AAIET AEOCEAR 3 KAIOEO OAMMAAMOaAOgEREN
hEUI A Oal a &l AT AgOi AE 11 NEICAAAOAEOHIVAAE] DAOEMS Ag

i TAATETE EUDBUAD OADEhOAEAEI AOADEUAORT COAAEA OAOE C
UADPgl AT AgOal iah OAOEI AOECE AAMII I AA OEADIgA Ee KDAlTTAQN

OAOE OAAAT1 AOgh OAOE ET AAEDDAI IAARKARE AITAI AOT & ORIO K DD /

value (k-O OAOE OAAAT 1 AOa ORAUBOCEEANAGROWBALDIRT A EOIT A
OAOAOQOI AT i1 ADOg EeEI COAKAg I A1 3 OAAATA Gl Ol b1
CAIEhROEOEI I EROEO8 »p incelenebilmektedir.
" OAE OAOE @AMAIN IgA MO OBRAOBRDET Eil UDART Al Ui UAT  OAOEUI A
EIl EAT AOET A AAglag EAI AOAEOCARGRAAADAT AAT (BAGGE ADADORI AO
UET AGT A Al AAg Ul A CAl Eh OEAEG 4 IEINDEIOBUI A sAEOABREOA &1
i TAATET A OAEED Ol OUAI ¢ RIABPRO E ® OIOIAE A AB@8 al* Al Eh OE
ET AAT AT i AGE OA AT Al EQEgEIAEIOABAD AIOEABs EREA LOAEOLHA
OAAAT 1 AOgT A EEOQEUAAOAQUOLEBEBDOEDy AO8 6 AOEcAi ahi AAA A
TTAA | UAOET A AADPI 1 Al g ABA "AEQT Ai ¢liAT t AEsBODAOCOA
Ai gi 11 AOT A OAI AT OEE AEO BIAENBEO LR EICOMME OBA OE E OMIAAIT
AOAOGal AAEE Aul Ai EAT ADI AAT RAEKAOT 1 OBEDRAA A1 A Al
CEOOAOQOEI | AEOAAEOS di EhEEAFAOAE ORWIEA OARADI AOAE AIALEA
OAAT T 1 AT A OEOOAIE COAE OAOE OAAAT 1 AOagl AA
AGi OT 1 Ai AEOAAg OIBA "d Ali £h a0 A@w g IEAA

El EREEOAT OAOE OAAAT 1 ADg UAOAHhI gE AAI EOOEOE CEOOAO
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41¢+H & NPY 1 YNYRSY YINDBPtOAARNPAYhaARAeEAE AAITAE E
“® AEI i1 AA UADal AT AAgAOIAEGELSEE OEVRE AOYE AGORALaL8
OAOAA31T AAT  OAgl AT AT OAOHan HadkAnB I depolarhbA Blardk A Oagdardra,
EAOhagl ARG HSI AEIGMAT AT Al OADRAABAAATAIAMAOP adDA |, AOGAT ¢
I OOAE 1T1TEOAOGg COAAE OAAAT HyperGAMDE @A Aldnusgraph | iHBakeA Ovg A g
i ~OA 4AATT ¢BAA OAHAOQAT MEBABANMAT AgBEiA AIADOE

Oag EAOhagl AhOgOal i akbll@adrBektedir.[14, 17, 18]

noH *=SNAR ¢ALR &S TdftSYS ||
Tablol." OAZA OAOE OAAAT 1 AOCadnAAINAARI I AFAE OAOE OAA/

p
OAAATIT A

AeaOal AAT EAQhal AhOHDDCHI AT A AEI 1 AOER 4AATT 1
Graf Veri  NoSQL Schemdess Document K-V OAODE Ci 1T ARAORAIOAR EADAI Eh
croty Oriented AAOOAGE O A OAOE  lebaEah
Neod] + + + EAORal ARGaOal i ah0g 08
ArangoDB + + + +
Titan Tablo3.' OAZE OAOE OAAAT I AOal a
Janus + AegOal AAI EAOhgl AhOg(
HGDB + ~ Graf Veri Cypher Rest Sparq| HG Gremlin A
¢l oLy Query Q
API L
131, CiTiiiUAA AOT AE I Neo T T . .
oucoi El e AEOA CA1 Eh OE ( ArangoDB + ~ +
ERl AOOAI 1 EgE OA BBEOKE BI  Tian .
OAOE OAAAT a3 éAREAEAEOS Janus + Uh
AAl CA OAA AlaluegibinbdellemeieA te HGDB +
desteklemektedir.[19]
(UDAO' OAPES"h " AOEAI AUS" Aj Eddylife Ail ddrah @dndiikie cypher

kullanarak ~  key-value ~ modeline uyum  EQI 1 Al gl i AEOAAg O pu 8  3AI
CEOOAOI AEOAAEODO8 ¢ @l T AIEIOA KIEBIAE Aé@@ég;gﬁApE # 0
OAgi AT AAOCOAEI AT AT EOI T (uAMAl EA AFEA I A@aOR AEEWDAT T BgET A
OAEED AAgEI AEO8 di A0l AUAT, Ual dJ;AQAA- QAT AOat JAA ol Fro |

AEED AAGEI AEO8 dl ACI AUAL (ialdiAQAASRAT AP EWYE &
AET AT AAAgE OOOCOI AT T ah Oqoe%entﬁe? sayesinde Gremlin sorgulama dilini

JanusGraph keyalue modelini desteklemektedir. kullanabilmektedir [27, 28] Titan, ArangoDB ve
[22] AT TE 2A00 10)8UA AAOOGAE O
TmmZ'OAEHGApE‘p}gAiiApgjqﬁmgAebAéﬁéAégqégxgﬁﬂgqqiqi
EAOhal AhOgaOal | AOg EAOhai AhGaOali i AOa
Graf Veri Ana Disk  Harici Backend DI YNt Graf Veri JSON Java Java Java API
¢toly Disk Sistemde ¢toly Primitves ~ Object Array  Call
4 f P«

Neo4j + + + Neo4j ~ + + n
ArangoDB + + ArangoDB + +

Titan + + + 9

Janus + Titan + ~ +

HGDB + + + +

Janus + ~ +

_AlTE OA (UDAO' OADES® ~ HoDB - ! i
OAAAI I AOa -I"I'A’OAEI'AOQ AEN.e.‘E;IA’I:'I-\IAI-}I:IF‘\UI:II-\vl-\I:U ERTgARg O
AADPT T AT A OEOOAI E AOI OT i AEOAAa 08 c¢oaoh ¢t

I OAT Ci $" Ai OUA OEOOAI 1 ACEIRETEAOCOAGODAAARE EREAAATa 0!

AEOE OA EAOEAE AEOEI AGOUAARIOEARGBGA OMOE AUPEAO

depolayabilmektedir.[25] Titan ve Janus veri edebilmektedir.[29] HyperGraphDB Json
EUAI 1 EEI AOETE EqOIiE T11AOA
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Neo4j, java primitives ve array EAl g Dl AOADEBEI AOE AT g 001 OO0 Orediick * Al
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P10 nenesh | AEG Uaocalal 011 1UAMABEDRO%A . ;
i1 A0gO AITEOEUIT EIA EthMEb'QﬁﬁpAbpho@Aﬁ%UdW%ﬁ\
AE

I ABOR B AOARA GAII A EAEO hAEE] AMAMIRNANR 5 kadap  mevcut  verilerin
EEE OAUA AAEA EAUI A | AD ElﬁE@@Diﬁ@ﬁAEh'&Eﬁ%ﬁOB

Oi 1 6eil ADdigAl IEAO OA EEUAO8 ¢ § DI | ADABR ! Ul a Al AA AE

fonksiyonu hem de reducefonksiyonu paralel bir CAIT AEUOA EI E EhiAI EécE
hAEETI AA &Al ahaOl AOh AUT g AlwﬁnwmuaEmmdokmAM|HMmEnE
gerekmez. [35] Gremlin mapOAAOAA Ehi WLESB OAO i
AAOOAEI Al AEOAAEOS 4EOAI E ﬂéf‘ AAA(E'?EO:
OAAGAA ERIAIE O 1 OAORO &AOI LR ,§U;\ iy
AT Al OEE i 7TO01 001 A -EggmesAAOEOS

Neo4j, ArangoDB TltanDB ve JanusGraph ACID
ilkelerini desteklemektedir. HyperGraphDB ise
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"AOEAI AUsS" AOAAaglagea El Anon# ) TyREUEFASYVOETIAYNKRSPAK I
verebilmektedir. dl AAI AT Al COA/E, QAQE , C)AAA
Tablo7." OAZE OAOE OAAAT 1 AOFIMAEDI AilA j@A T AOKE TallOAT A
EaOaOiMdafdali0aA]l EAORail APAALD qu@ ITAATTAOE OA ¢O
Graf Veri Types Referential  Unique EAO 61| An 61061| i gh0a 08
¢ 6l y: Checking integrity Checking

Neo4j + * Tablo8." OAZ OAOE OAAAT T AOagl gl
ArangoDB N N AOAT A Aegq0aql AAT EAOhOZ4I
Graf Veri Secondary Composite  Full Text
Titan ~ + + ¢lol yt Indexes Key- Index Search
Janus ~ + + Neo4j + + +
HGDB + + ArangoDB + + +
Titan + + +
4UPAO AEAAEET C OAOE OEt Janus + + + A

EAT AOI AOA AOAlAmmm&WMQlA(Wm@mmB +

Eaiali AODahgO8 #UDPEAO OAO A KA
AiteE AO OAOE OEDI AOET A ©Ogla0O ETUIATAEOAARO8 I Ul g
Al AEOAOA EIE ET AA OOOET C .AAEA. OI 1 O0A, L AA ET OACAO, _
AAos RO AOAT AAET I AEOAAEOS 4 BRAN @'5?§PEEU\Q%JA\%QE'4
11, OAOE OEDPE AAgAOE]E BUNNESHAIIEER & Dok edkrimh & £ A
AEOAT $" OA * Al OO OADPE 11 @ﬁ@bg@ﬁ/&#',%?b@,ﬁoﬁ\“’é @ oOAUA
OalaAkal AAT 111 AAagosag Oi OREANART ABOABa 1A ARPEODOE g £
EUAI 1 EEI AOA OAEED IIIAOQE§| lééﬂ“@”ﬁ%iﬂﬂ%?'%%bgAEQ
to (UDAO OAPES" EAOA | URAOGAEDROOALES Pa Al IART QR ¢
OEDPI AOET E EO®I I AT AE U|OOMWM¢§W§@[A AEOAAEO QP'E i
ZAEAOAIOEAéqEH@%@BE@&@EEﬁH‘w, '[,506{{69§|% JE I}
AAREA AEO OAAIT OAOA /£ TAIA L'A@EEA@QN&AQ@%Q@&[ A
CEOOAQERDAAEDBOI AA OAZEAOAL DA Aeégéﬂﬁpﬁ‘ﬂﬂmp AIOAET  h A
OAAT 1T AAEE AAgAOdiI AD oAA%o%g" AOADAIOKNE HBARNPRIPEC
OAOEI AOT A AREO 111 AE i AERa 681 A JAJA4OT A8 1oQll AO
El Eh EE Udhild@ADAA QE deEbeBih EEOB AAT I w8 ' OAZL OROE OAAAT I
AT TEoAA AEO Al gill OElA é@ﬂgggoﬁ|A@@HMA|éﬁQ AOA
AAhi AT cae OA AEOEh Aiegiii T11ARADHARD OEDENELAGS |
EOOAI AUAAAgBal U EEEI Ol Graf Veri Property Attributed  Hyper  GUI |3zo

' AAE EI EhEEI EI o1 1 01 AA ¢clhol vyt Graph Graph Graph 8

"AhEA AEO AAUEhWIT Ah AT _ '.

AAhT AT aREORR Aiegiii 111 Neod) * * -

EIEREE 111 Ai AGag OA AEO ArangoDB + - ol 3

I1 1T AUAT EEe AEO EUAIT 1 EE _

AT 1 Al a1 At CATEOARI T ET OA&E} Titan * =

desteklemektedir. Janus + -

Neodj ve ArangoDB unique constraint

OAT ai 1 AUA A4S] TitahBBOA BaB@@raph ' Pererapnbs T

EOA O1 ENOA ET AAEO OAT al T AUAAET T AEOAAEOS

(UPAO' OAPES$" Aigiil AOE O1ENO UADIAE EEET _AEO

iTO01TAO AOI 611 AEOAAgO8 QOlD 00 ' OADEN Al gi 11 AQOE
EAT AOI AOal UAPOawoa AUl A
AAT EOOEI AEgE COAAZLE Oi Ol Ai C
Al gi i1 AOET OA EAT AOI AOal
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AAOAUI AOgUI A AAOAAAO OOCOOI AGoD CQAIAIAETAI OB OA ApEuC 806
(UDAOG' OADE EOAE AGAUAEMA ABiad | VeMB Endowment 11(12), 2018.
AAol Al AREI AESE GOAE Ol Ol ALQ8 | ("OOARA( gBATAQIFAO; g
EITAIATA E1A CEQOAGEI T ALONAEER st ol hebhihend of ©
Ei TATET AT ATAT1 AOaAgO ¢t 8 heterogeneous biologh Al AAOA68 ' .
.ATTER AOAT CiI AA OA EAT O60COA®ifarhatick fs1IAPRADET A AEO
!
/

AEO xAA OE 100Ala 1 AOGKOOROOSHAX RARE Exfhio AORRD 1
ET OAOZAAA T OOAAH EOAAEIOADEATQMIAAL 8o  $1 41 "1 3% &
EeElT AA  AEOOOA AEO DOl C O fhierationaCsddmtal ¢ BsiYdomputing,
UADbal | AEOAAQO8 5(1), 33-39, 2016.
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311 Uall AOAA AiUI E OAOE EIAOEAUAGAADEET CE SIOM BET ONA
OAOE OAAAT 1 AOaUI A AEOI EEOA BPEOIAEADADE DARACT AOYT 4
Al UI E OAOET EI OAEI AT 1 AOg OTkendsU m1 PBatababe A E Infarkation

i1 AOEeA AOEEIE 11AOGsO CEUI AS$ystelis $phrged Bl 8015 OALA OAOE

OAAAL 1 AG EUAITEEIA OI OUAI[GARURORGE] ARATAdh OAGRIE
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Tekrarl ayan Sinir Ajé& Modell eri Kul | ané

Bakarém Kéyasl ama ¢al ékmasé
Tarék DELERBA&dér 'KARASULU
'tanakkale Onsekiz Mart ! nBvegsbsagsar, Myhteamalskdlj&, BRKRHKIKLEE i ,
vUAO
3A0 EhlI AT A OAOCET OAT Al EUAITEEI AOETET A
AOEOOAT h AEagllag AOAe CEAE OEOOAIT AOAAT O
Al OUAPagAA EOI T AT g1 Al AEOAA3 08 KAgAAh ¢Ala
OAOE EAAEITAOE EIA AAh AOi AEOA UAOAOOEU
AOOah CEOOAOAI Ai Ui E OAOEUE Ehi Al AAAEE
EUI T 1ATT AOET AAEE Ui EOAE O0al g &l AT AgOi A A
EsOAT T A EADOAI g1 AAh 4AEOAOQOI AUAT 3ETEO ! g
43'h +Abaglag 4AEOAOI AUADA "EDGATI BRO" ARDERBNRE

i Ei AOEI AOETE OAI Al Al AT 171 AAI1AO OAO AEI
UAT AT OAOEI AOE &éEUITIiiTi 11AOE&A EUE EgOA
AAEIEO 111 0OR ADAaO8 00i Al Al AGDI AOEARBDEO
UADal AAEI EO OAUA OAO DAOEAI AOa | UAOEI
CAOEAEI AROEOE]I AAET EQE] KAI afil Al g WAAROM 35 4
TEi AOE (i AAI1AOEI AA AAOE]I a ABERI NOE] E &I AL

OAOE Ei i Al AOET AAT Al gl Al EAI OA ET EhilAI
AAT AUOAT Oala&l AT AgOi A AAhAOgl OI 10l ADgi
AARAOal EgUAOI Al AOag U AR 1Al g hAaedA801 "AD AE DT &
UAbPagl AT AEO EAOhagli AhOgOi A OA OAOOahi AUA |
Anahtar Kelimeler :$ AOET Ee OAT i Anh 4AEOAOI AUAT OETEC

A Performance Benchmarking Studyfor Audio Classification
Using Recurrent NeuralNetwork Models

Abstract

Audio processing is a research area where the basic properties of sound are analyzed. Sn
home, smart assistant, systems such as smart vehicles to sowcmhtrollable systems are used
in many areas. In contemporary studies, classit machine learning techniques can be
insufficient to cope with large data volumes. Thanks to the ability of deep learning to proces
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 Recurrel
Neural Network (RNN) models based on deep learning architectures such as bidirection
Recurrent Neural Network (RNN), Gated Recurrent Units (GRU), LeS¢port Term Memory
(LSTM) are quite good ¢ learn the time series solution as accepted as a natural infrastructur
of sound tracks. Since these models can quite good learn, they are highly preferred in the fi
of audio processing. Based on the purpose of the problem solution, ppeocessing on he 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
considering the experimental classification performance results obtained fronraw and
preprocessed sound data from some datasets by using different network sizes and parame!
configurations in deep learning architectural models such as RNN,-directional RNN, GRU
and LSTM. In this study, a comparison and discussion with obtainegsults based on
objective evaluationare included.

Keywords :DeepLearning, Recurrent Neural Network, Audio Processing.
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1 DANA 8 AAAAEI | AGE AO Al Ala AAEA
3A0 Oalaml Al Agoi Al O0AOl Fodil ABQARAAB, TEIBA EI CEI EAE
| Aeh OAOGEI 1A 11AGeOl ORS OO 1 EOBRI BE ORa 1 i AEAE IARIO

i1TAOsOT O OAOPEO AAAAEI I BERAEE PEAE OEKOA dADIAAU A A AE OF
CEOBAEOOAIOEOARIKET EeéeROEE ' jAIUIIEUAR Ai Ui E OAOETEI

EADOAI a1 AA AOOI AEOAAa 08 JAOGADI ABa AOAdIad 1A CRIT EhA Al |
%OAT O 2AAT CTEQEIT T h 3%2 RAIOOD Q&M AIAQ®@ 81 O GAJ T ARIAA K IOART
AEOAAT 6T E OAO EAUIT Aga EOARI IOFE OAFEI E EARDEGA DIAAT AT A2

.~ s <z

Ci Oi10i 6i EeAOAAEI Al OAOCEWRIOADI Azl &1 AAKADBDIR EA@E EC
Oal g &l AT AgOagl i AOGa ATl Al g EAOEQAT §i AEGRAEOE s OAT & A GEIOA
OAOER £IORITAg Oal i AGg OA EAGMCAEYHIMEA AOE 1AGRAE 08
cCiTiiiUAA UAIi Alag AAEA EUEEORAEAOIARIARE RAIARA AAai a
Ci OATT EE OA EEUIAO AeaRBOaiAAAIOECRIAS ESAAED Eg OA
AOAROGaOi A EITOOOADO c 8EGBRBOANIEH HIAA D ADE GLARD ARABLITEZEA T,
ET OAT 1T AO OAOAEaT AAT AOQOUNEAAESIEAGD GFhigusAg 11 AAh TAGROAR
AAl AT AgOagl g 08 A£OAHE AIOO ADWAIT AAEN BOET ET 4AEOAORNNYAT
OEOOARAT AEO OAO EAUT AgdzuArARIOA ¢ A3 IEGS E 3-A"QMI-O ABE OHoD
Oal g &l AT AgOal i AOg EeET OANekeallayaAl AlBIilg | Q@IBGRUAT  ©AUg O

I OOAT A AEOAOal | ADOg CAOAEF CBEI BIAUaOAAAAEBOOAMAMIAD, I

AEOAOal AT OAO OAOEI AOE ARAOGEM®Y &q IANEADaE GRARKEAAAT RDAA
OAi PI1 ET ¢ OAOA El Aandiof UARAELEXRG v Ol ABLAF AAouii 6
OET UAT ET OAUgOAI OEIUAIAAéﬁffRQIOAéO A1 A TeE BAA A
EAe EAU EOTAE]I AT AAAGE] Eomﬁdéﬁ%qrEo/%AA%c%q %%l o,
Ui EOAE EOT AET AT A 1T OAT a  AQNEA iEURE OAQ ER ‘?Q I,Q§OI
AAEA Ui EOAE Al OUA Aluoo%U?AEng,g?&AocEﬁiiE 81 ‘|3AET\Oa|A |
OET UATE EekET CATAI 11 AOAES AR 1 Alzady pAlE oQ I '”%eﬁné@éﬂ
22ilatt +EU AOAiasal AAAgOg ,UNOROG £p bA@'A'iﬁA%MiA‘EU
AAgl g 11 AOAE OEI UAI AAEE %I'A%IEOAET AR AOI EOQATEaiAﬁhA I AE
AT AU EEE EAOa Al gl AOAE %qlg%qlﬁll&E%A%iﬁsos i T A
3AOG OAT1 gi Ah OET UAIT 1 AOETEOQOEINI A1 EhART BDAOE EIiBHABHOE | UA
BDOT AAOOET ¢ h AAIEOIE EUI BAAIAHERAIAA OKAETMTAAA RAED T A EC
Oal g &l Al Ag Oal IAAYE11gl AMAE ABRI T T 16@h @Bd AT £103 10ATTI OADIT &
3ET UAT ET Ehl Ai Ah CEOEh QGRIUVKAIAET EO ARD GaFhi i EA URAU AG A EET @l
AOi AE Ee&EI] EOI 1 AT al Al ANOEN 3 T BEAET 1 AiOIAGe AB9Qa OB & .
vUl EOAT EE ;{\XIAAAAOIAH OAAOE:—:hIrAthEdIr AIUOOOIO AUAIC)QOA 0.
EAOi AhagE OAOEI AOE EUT EOAI,EEA O o OAE
AAAOS +||0@U$00A|A|AOQ|A/3{E A{ VERPINJ{A ‘
CASGER EaUah AgEi OA eA@)éQo/&EthAAJ@élAQﬁEIQEA@s Bac
AgAcl AOah OAOOAIT 1 01 AT 1 AdH, Ad AR 'iJA\@héI'aaUA h&aBRAERA
- AOET O i T AAIE CEAE & APME®IIE a G BN A E A APAGEA
EOI T ATl al AODAE |E0A0A0|0&\WEIEQ AQIAPI RARPADHA@AS 4AE
Oal g &l Al AgOal i ahOa Quharyg gl FRAPAEOIAABMNY AU A CEOI A
OAUA el EI O ié‘lc“)' ||ACE||||A&|E|O°AAPEQ)L800@A/E) i At Ala
¢Al ahi Al AO [ AEET A EsOAl [ KBDEAIA |0c§Eo@%ll%/élq4q4a0ﬁ!cﬁ _E
Al AT AA EUE ol‘TO IAO oAéAE’éETEEOAﬁRQ@ U 0 A dniHg N
i11AAaeal 3 (;AE,O O|AE0AEEbé||AOEi||/51|AA1AAﬁAQ& AE'(%; .
AOAR Ga 0l AT AO O eAl ghl Al A v &Er A Q¢ |
OAOAAaT AA EANQEQ] AR AGDIEIOBT E§| h - gi\ )}éE Iflo?fg nﬁé’g fhEl
EgOAT i AGET A 1T OAT 1 A AAEA | g ﬁ%
AAEA EUE &3EAO0ai1AOD @ o %i ﬁ%) 21 ’ﬁ\rgq;a
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nedenlerinden bir OAT AOE OAO OAOERAQBA(BNN) Ui EOAE
Al UOOOAITaoanao OA A0 UJNAGLoLABRRAC, YOS Ga] A 2.
AT AT T AOGal A TOATTA AAEA UARERRI EAQAGELRALAEDL Ad M A af
u 8 &AOElag OEDPI AOCAA EUIREQAIgER A |2§T§ [1Ag gAl AlgliAO
AOI 01 1 AEOAAa O UAT AT Al AKgh A cfBOAEA] OAIAGIAT a cEGAET B0
3A0 oalquA|A&DM@OQA£kEA@£@@ﬁ@@@@ OF Al RAE AEO A
ET  EhI AOT AGET ¢ AA@E%A%Q%OéwgﬂﬂA§ﬂEﬂ,A©IAE C/
EOTEOAI BE ALAA AOIA U,E',QMAéE,E--m,cymwwmwmmAM
(AT CE EUI EOAIEEIAGET ORGEARIEI Al Aph BhoOR bR AIM el
OAi OEIT E OAgl AAgeag EAOET jIdcodAME sBAT 3 Q@lo %bA@%I% Ox9 g
3A0 AT g Al OAOI AOn AEOOOEE s ?%ﬁ B3 1 5 1O Al .
OgkigAl Ag Ol A Oi Oi T A CEOA AEEQj|AEE Z»E E%EAél EAAIIAAB\IUQ A
EUT EOAI EETEUT EOAI EET AO dwm@@&@ &a)
AAgEhRAAEI I AEOAAEOS $AEA FI AAFF PAIahIAIAO
ET AAI AT AEgET AAh - Al  AEOAE +4 A A A 4 AOa
(Mel-£OANOAT AU AADPOOOAT #i1 A [ 8 8 an A
EOI T AT al Al EUT EOQOAI Brlen &g - v W w W
AEOEAEO pw 8 KAHREOIE EU| i L Ama g - . OAAI
eAl ghi A1l AOAA OaEeA OAOOI. - . aO0A

Oi OATE &I OOEAO AETI hil |

EAOOAU41 AOg AEOT T A h i
OPAAOI COAi h OAUEOAI Ug0 . . . .
tonnetz EUT EOAI EEl AOE Al Oi

0g OAOg Ul AN >

- &##d +30A Oi OATE AEO Ci o o AEO
ETOET IO AETihiiTiTA AAUAT AOAEh AHEBEI OPGEBIhAEBAE. Ga
OAi OEl AAAT AEO AETIihilT A" UABBaT a1 AOAT OAEah 11 AAI

+01 1 A+ ADpiAolaglO ginyalde her bir UAi AT g7 CEOAEOEUI A AAgEIl A
PAOAA Oal g/&Eal AAE |MO|EAA@%%@&i'Q%Q' OAOEOE EIA EIC

AAI EOOAT pc Al Ai ATl g AEO 'EEC@AéBéb ;N?@AA C
Al 4AUEOA] "EGEI d -frekad o%é%l &f ''''' O%ggAﬁgmeggélE
GEOOAOGEI ET E OAI OE] AAAOBQEAAOEIIAOEIA AAUAT AT UAI
4AQEQA!<1ﬁgpm5@§|Egm‘QAum@@mroADA ||E?£0qh o
OAUEOAT OAAE O ABT 1 AOa EOAEAT O Al O
AAT Aal AAEE EAOEI ADal a AEééAlgﬁB%ﬁT) 8
4111A00d 3A01I AOE DAOAA EﬁE% Edﬁ % %Eg%ﬁﬁ
AAgaiila 1 AEAI OAI  OA UAlﬁé (%?i%baEqE
A'UAE'AO?", o OAOEIAOEIEI EAl dUBT  EAI
Delta: * O ~El &l - &##A OEUTIBIOMOEIFAAIA] EE] AOET E EpOAT | AOE
EET OOAI AT A UADPal AOAE EAGADEAROAE@AAANS| " PRAAR| A
UADal Al ERI Al OAO PAO&AOglAR) AAE QEEAOAR AT AT 5 AADA O
-&## EUI EOAI EEl AOETA AELATEEQUABEOI E UAPRAAU&KI OA
AR AOI AT AEOI A UADPAT UAT BAGEEREELT EORT EE3 AN A Ci
T

etmektir. Delta spektra olarak bilinir [18]. AEO hAEEI AA OAEI ET AAAI AUA
Delta2:" & EHAOADI AT AT AAI OA EUT EOAI EEI AOET EI

AAOEl 3 OAO eAOeAOAlI ACET AAEE AAGgEREI EaUal gl UAAA
AAgEREI EI EOF Al AT 1 AGET ET EAOADI AT 1 AOagl A
AAUAT T AEOAAa O OA éeEAZOA AAI OA OPAEOOA 11 AOAE AEI ETE
[18].
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3 Deneyler
odmMm £SNA YNYSaA

EScom OAOE Eiil AGE v AT A cO
OAOGI A0 OA OO0 OAOI ACER ETI
AET A E&E OAOIMOR ORI EvAt OMAEEE
I1O0hAT c¢nmnmm AhEO DAO&AUA

Ei T AGEAED po 8 $5ATVRIUT AO]
Ei i AGETET Al O pAOMANE IHIA

Unutma Kapisi Hiicre Durumu

EOI 1 AT aliaghdad8s "6 Ai O PA

AT OUAOGa tnn AAAOOEO8 %3#

Giris Kapisi Cikis Kapisi I::ﬂ'OATI‘A EeETA eIAE . Ei &l AEC)I AC‘)
® ® o o b EALEULA  AlLRIEOCI 08 di OA]
Sigmoid ta;h Noktasal Noktasal Vektor 9 E} IA a} 'fEI AI A a‘ Q’IT[AI %QQIA L, l,g/()A3 ,#],p ‘8 o
Garpma  Toplama  Bitlestime AARAOaia Al AA AAEI I EROEOS

. 9AOGAOIE AiUiEIiegA OAEED
n AEElI ¢8 5+3" UADPaORATFOAN OAOI AO Es&AOAl OAO
EgOAT T A Agag AUAAOI Al A [INe)
UAT E CAl Al OAOEI AOAA U
24 GIBGRY) . OGalami Al AaOiA ERLAIA CAOs
dlE 11AOAE cmpr Ualal AAORED. BAGKGES GhoRioma il e
CAI EROEOEI AT ' A¢EOIE 4AEQABEAUAIGOOEOF AT af 4 AAGA
Aoal A AAT UAOp AE® SADRARBER BaiADE Gaia  OMI_aGndl 20m OF
OROARaCd CEOEN EAD3Oah CakaboiaRkapa Ri 231001 1A R
vOA UAT AATHh ' 4ol El EOA AEOLGH AT AAEAE FAD AR QD
AEO 0a/aOl AlA EAPaGa 111 AE] bJALAA ERE EARE Oap AQEGA 4
51 00i A EADPala EIA EAUAIEATAQEOARLA £ AQR®P]RO0 0AG Al
[ OOAAAL EAIEAO elaEM Mé’\@ﬁh ERAGAE ek fip A 06 Al ACAAL . J |
AEI CEI AOET TA EAAAOal a CAI AAAgA QAh-ag(AAahQacl a E@OQATE
Bu nedenle, GTB daha az parametreye sahiptir ve 3 {Sa& TO6tSYSRS Yd#A t | yPtl
AAEA EaqUia AEO hAEEI AA AdARAOHE] AAEREO AGARAIT AAT Ag e EAlI
ECEl AAEA AU OAOE CAOAEGHIMEAEROEp €1 Al KAAIAAKI A
CAeEAEh " 4"olTEI  AOOOI AROEOCOEJITTARAMAAEG G , EAOIT OAN
CiTIARN i AAEgET E OAUA EAe OMEOQEGIT ECEUARI EAREPAEED A
CiTAAITTATT AAEgET E EITOOTI AAATT p8 DA @ EEAR IADIEA EEIA Al A
Sifirlama Kapisi EUT EOAI EEI AOS8
vUl EOAI EE | vUl EOAI EE
MFCC | 128
+01 1 A EAOGOAUA] 12
- Al 4 AU EOAI ‘ 128
Spektogram)
4 AU EOAI :aO‘Iq* 7
Tonnetz ‘ 6
DeltaSpektra ‘ 128
Delts2 { LIS G NI ) 128
Guncelleme Kapisi spekira)
® ® o o o
signoid  nh  Nokasal  Noktasal  Vektor 4AATT poAA AAI EOOEI AT EUIE
Carpma  Toplama  DBirlegtirme EhT AT A Ei Oil bEAT AGE EI A Eh!\
o . AEO ETUTEOAIEE i AOOEOGE 11 Oh
c AEEl 08 ' 4" UADPagOg rfropm
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EAUAgq AAhl AT CaeOA AhEO O0OT5O¢OA { Aygzaef A NP OA

0T ORI AA EAC OAO EeET AQEOASIIEOM EENIOUGIH Gn 0, 04
ssUgOgq 110hT1 AOGa OAgl AT 1 aheQ@gQB8 0RAEAEIGIAGEA | BRHAT AA

AAET AT ~ A0 EUI EOAI EE 1 ACRE®EN, OAAAKOA @9 QABRRE /
eAOe AOGAOE ~ AAOA  AOATA OAAch\P}*T.EM Eéﬁﬂi&éébﬁp/zéléi LA
1 6hO00O00I AAAE OET EO Agl AQaAREERI | Al gh FAE 4l KAE QFAE O
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AT GTE EG11AIA1AL AAGE] Haoia i wise Aeoe 1o ien Ot o - ¢
43! EOI'l Al a1l | AEOAA30O8 CEAE Al Ui EOAE 0Oal g &l AT Agc

o AEE1T 10AA EOA 43'h 5+3"e¢eDAO' WET Alg TA4AAI ' EAEOKA
CAT Al eAilghi A 1T AEAT EUI AOaOl OR AEAAT EAAIEA AT EAG 1 1

OAOEI AOI A AgEOEI ET 1 AOal 1 AAAE AE 1URDOARID EQ RAIER@E  AiEaD OIAT |
AEagh AEUACOAI g Ui 1 OUI@AAOETIARTg I OAEAAEIT 11 CAeEhRI A
CEOOAOEI i AEOAAEO8 tgriledg UEAic ARhRAQAOEUAIT AMi@RO® 11 /

AAai AA EIGEIE Ag |1 AAIE AIeOMYE OO0 EARE B | WOALT BAI3" OBDA
‘4" OAUA 431 EOIIT AT g1 AAEAABAIEAORARE OBE O MIEREIT AR E6E E
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Tablo 3. DeneyO1 1 Oél AOg 8
Deney Ng! € 'Y £SNR YNYSaA I NI GPNPEYPS +SNR
Modeli ¢Sai YreeSald 52eNHzeSad YlIeS&dG 52N
1 TSA 0,94 %77 0 %100
2 UKSB 1,10 %75 0 %100
3 AXTG .1 yf104 %74 0 %100
4 GTB 0,89 %77 0 %100
5 AXTFTG .| yf1,18 %80 0 %100
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40: helikopter sesi, 41: elektrikli testere
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What is Meta Analysis? Applications of Meta Analysisin A
Researchon Social Sciences Turkey (2005-2019)

Abstract

Meta-analysis is described as reaching to new conclusions by combining the results of a lai

number of individual studies. Meta analysis is interpreted as theralysis 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

steps of metaanalysis technique, statisticatechniques used in metaanalysis, 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 natinal thesis monitoring center, Google scholar, ebscohost. As a res

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 in the field of busir<0

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 f

investigations, it was detected that very little work was performed in thefield of social

studies except for education and psychology.

Keywords : Meta Analysis, Social Sciences Meta Analysis Applications R
1 DANROG EeEI EOI 1 AT gl i ah0g08 " 0O (
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eAIthAIAOqI OAIOAUIAIiA@EIthIIA(\CDL%sz CeIEUNNI AGED | Al
EiTOAO0O8 ! OAhOgq Ol AAgl AO OADMIAIAIAMMOE AEOE OIUADIDI Al -
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Practice of Predictive Data Mining Techniqueson Estimation of
Credit Card Debt Payment Behavior

Abstract

Individuals acquire spending habits dependingon 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, but also th
revenues that they expect to dgieve during their lifetime. Accordingly, consumers tend to
use their past savings or future income today. Spending on future income in the near futu
can only be realized using a consumer credit or credit card. This is the data mining techniq
to estimate the payment behavior of individuals paying timely or delayed credit card debt
There are 30000 pieces of data estimated in the weka program to estimate the payme

instruction.

Keywords : Credit Card, Data Mining, Weka, Logistic Regression
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EOI 1 ATl gAgl AOg O0OAOal AIA&EZ%&WR@MWMMTEEUIAOET Oi i
OOOAOa1 g AAI EORE EA§OA@ED$ 'éA OAOUIT “EE]E.
OOOAO3 OAEOEOI AT AEOAOAE EP lH%M\ ﬁ nggg@&ké
AOiI 01 AGgOi OU AETTI I EE UAD O@g@ @m%@&o | BDAET E g
AET AT Oi AT ET T AUl ag34 OAQI@@@E EE E%QQUAOgA'Uﬁ@Q
UAT AT AANn AEO EAAIT A AOAAq|ﬁAé$@an APRELARAAT E
EUATTEgE 1T AAAT EUTI A A0 1 &40 U5 A®AAR A EE1A EQA ARl E
3+SNA al RSYOAf AEAR EAOADIAIAIAO@LA‘,Z‘CO AEe
- As Uq OA Oa
gé?EElﬁcébelEﬂE Al Ui E O @ |Ap§r' qﬁ%(; C 18
aUl A OAOEAA | lE N
RogEI Eiil AOE OAODPEOD AOIAEbW e A% @ §A@a
EIEREEI AOE 1 OOAUA &gEAOAI g' g’ g‘ E EAO.
OAOI AUE Ei 1 AUl Afebmideiti veA E & & % gi f@A fq
OAT gl 1 AUgAgqg 11 AE I UAOA EEEUA AUOagl Al OAOQE
i AAATAET EgE 1T AATTAOET AATy= @A$@£T AAEAE 11T AAT1TAON
sonucu bilinen verileri kullanarak bir model
CAIEROGEOED OiI 1 6AO AEIET I AUAT qé&férmiééOETAAT
OAEI ET EhiI AT E CAOeAEI AhOEOI AEOAAEO8 4AEIET AAEAE
teknklAO E& AOEOET AA Oal g &l Al A OX =bd> & e3A0RIT 1
UET OAi 1 AOE AQDI O1 1 AEOAAg 08 4AT ai 1l AUgAg OAETEEI AO
E¢AOEOET AA EOAN OAOE OARE isk einnEddiledell farametieleri ifablé Al
EOi T Oi1 AOE AOlI AOAE EAO&Qe“@AO|AUA UAOAOS
4AT g1 1 AUgAgqg OAET EEI AO KOEOEIAAH AEOI EEOAI EE
EOOAI 1 AOg OA ElBMHEHAMEmmeCUEloAl|AOE
[4]. 4 Uygulama
3.1 Tahmin Edici Teknikler ¢Al ahi A A EOAAE EAO

4AEI ET AAEAE OAETEEIAO /Z\E 55 éjfpﬁ%%éi& EAEAE}& '&JAAE%A

i AAAT AEIl EgE UEIOAIIAOEIA%ﬁﬁ IIEEOOEE OACOAOUI T Al A
311{ PYPFE Yl @S wSaINBad2yAAEI Il EROEOS8
6 AOE | AAAT AEI EgE OAEIEEI&QE#&%EE QA AT Al Aen Al Al E

011 6ADO Ai 00O OA |A|an|q AOIAO o) 1l
Temelde EO Eg OAT I A AICIOEO E%ﬁﬁ%ﬁ dﬁ%%%ﬂ
Oalaml Al AgOi A OAET EgET ET &iﬁﬁ

iTAAT ETET TiOhOOOOIIAO A
Ehi AT ET AA EOBOI T AT gl Al AAg %& E E%EAU
AA Oi OAEI E AAgAOiI AO AIAA & 9 IOIA quIdlAi
"EO EAAAE AAthEA@ElAmm@@QMmEA@m@@% @R AE A Al ah EAT

AE

ARgEREAT 11 AOAE  OATl al I|A|IA/A|AEA}§\A§@ PRO A0 EAI CE.
OAlall Al Al al AlARa EOAN] OAEAGAAAAABEE] AAEAGAE OAR O

EOIT AT gl Al CEOAE AAthE TIAOELET 11 A080  AEO

i i AAI AAR eaEOa 11 AOAE AAY S VIMANRMAS KA epReAl E] UAOD

Al Agaosa OA AlTT Ailag T11AI A@@OEl@ADElﬁéﬁoéowwﬂmdhAlkﬁ

%o AO AT SBRAEAT ABAUa OAl AALADABA pBTOH1AR g T AENDs:/Aichiva AAE
Oal g & Ai Ah AT AAE AAwgai 1 acs.uciediyngl/datageis/defadlfyoftcrédittcardE O A

problem  bir regresyon problemi olarak clients). Veri  setinde 30000 adet _overi
OAT ai 1 ATT AEOAAa08 " OOAAMOI OAT IAERCAIARIORg g 9 gARl EI
Oalamkl Al A EAOACT OEE AEC)AE@EEOQAQMEQEQIINA bEHAOEU
AT s OOOAT OACOAOUIT Oi eAEI E AAgAOlI AOET OAEI ET ET A

EOCI T AT gl AAET EO ¢
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n®o £SNRAYAY |1 F1 PNItYYLlAP| copectlyClassified Instances 23361 77
6 AOE OAOE xAEA DOI GadfAi g A OucOl 11 Al
Al O AORT IAh OKOI 111 hOi 08 | ircokeoty dssificll Ins@ieds E 16699 22
Ehi Al 4AATT p p EIA CEOOMREI | AEOAAEOS
Kappa statistic 0.0021
4AATT p8 6AOETET 8AOAAE eNEERWEe® s$ET ¢FBI Oi 11 ADE
@RELATION kredikarti Root mean squared error 0.4083
Relative absolute error 96.2867 %
@attribute ID NUMERIC Root relative squared error 98.3768 %
@attribute LIMIT BAL NUMERIC Total Number of Instances 30000
@attribute SEX NUMERIC 4AATT o8 ,TEEOOEE 2ACOAOL
@attribute EDUCATION NUMERIC TP Rate FP Rate Precision Recall-
@attribute MARRIAGE NUMERIC Measure ROC Area Class
@attribute AGE NUMERIC 0.999 0998 0779 0999 0.4
@attribute default_payment NUMERIC .
0.002 0001 0452 0002 04
0.625 1
@DATA Weighted Avg.  0.779 0.777  0.707  0.77
1,20000,2,2,1,24,1 0.683 0.625
. 4AATT o8 +AOhagl AhOa0OIi .
54 + S NJ\ é A I I I P N\I I YI —_— ConﬂISIonMatr/ —_—
6 AOE OAOE EeéAOEOET AA UAO Al AI AAﬂqiia AAgEREAT
EAAT A AREAOI O, DAUI AT O | T AQAE -ARAT EOI AT EROEDS
+OAAE EAOOa |/AHIEMEUAC FEIATD Aﬁiﬂmo%' ,,,, G
AOOOGI O AAQAAQEI[’h’[AAﬂ / i AOOEACA nh UAh
ACA  AAgEREAT 1 AOE EOA AA¥ZI4bafr1AAgEREAT T AO 1] AOAE
AAT EOI ATi EhOEO8 6AOE OAOEIEI IOEEEIAI‘EA[ELAA OAU:
i1 AOAE OAT i 1 AT AT EAAIA égg éd ITEEOOEE
OACOAOUIT A7 Al EUE Bankdl xAE A i
i1 AOAE Ci1TAAI 1 ATI EROGEDS %l 1068l A0 ¢

IUAOEIAAI ElAAlATAEzETAAn

4.3 Modelleme ) };ﬁo éf ']:_ OO P ET I
CUAALLATA AAalal AA <AEA p&dS ﬁgx@’“ qa_ JEI
ARGEREATE EAAAA AAgEﬁEAﬁAh V&} ao %% (’jd:"EA EA‘}
AAGEREATI A0 EOA AAsai 030 ehh @
ART EOI ATi EhROEOS }pp@AﬁApgk %%QAJ gAF ﬁbg
OEOOATE OAOAEE AAEITEROEQE EhEAIIAOEIEI AOEEOEIH
44nmmm$s§NISy§ANyS CEOi 11T AEOAAEO8 !'T AAE EEhNEI
* AOeAEI AROGEOEI AT AT Al EU UéﬂﬁbﬁbﬁAA EA%AA AAAORI a2
1T EEOOEE OACOAOUI I AAIEIWﬂ@eW|A~é @ﬁlquﬁ%kﬁﬁﬁéhf
CEOOAOEI Il EROEOS8 AOOOI Ol oI A Al OAOI O

IIAOququqI PYyw IOAIqIAA

. ' TAAE EEHETEI CAT e UART ,

Log P(x) = 1.3197 + 0.3829(L|m|f[_bal) + UAI AT aT AA EAAI A 11 AOGalagal
1.1614(sex)  + 0.9387(education) ~ + AihiE T1AOgdO CEOIT 1 AEOGAAED
0.8902(marriage) - 0.6163(age) (2) 4AAT T ¢ AAKi ¢ @diAigilenCojistik

oAQoA0U|‘ Al Ci OEOI AGag pk
Tablo 2. Lojistik2 ACOAOUI T 33l a&kl AT AgOi A 4AAT T OO
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011 OAOT AA onnn AAAO OAOQOEUEQ2IRAEOCT 0 ADgi3/8A AlT"glEA +
OAEI ET AOI EROEOS8 Uyc Ol AT A 371 0011 AOgh " AT
| UOg AA OITAOAT g OAAITAAT CEOLPRP 4| CEAE
OAOEI AOEIT UAT gT gUAA px ORI ADE cBAAAMOMBDOE I dO0ABARE.
Oal qa &l AT AgOgl iUMGaAT LTADAE EEDFEMAEART A 1 1 g h AIOIE4 AIAA O@p E O
AUOgAA pt1 OATAOGE AA UAI Al a1AMAT EASDDOIT 1 BAABET OEL
Oal g&l AT AgOal i ADa CA OA E E OE Adtkisi, Fpkdal & /SEcial Andl AdnArities
Oal g &£l Al AgOagl i gh0g08 Science Research, 5(26), 2669678.
"I Ti T 1T UAA T1AGEeA Ul g0 ARIO+r ADGIAN Digg i A8 OAEBAT OAh
1 AT EOAAE EAOOI AOal gl EAORIARAI ARAOET BDal $IA0E
UAT AT a7 AA EAAT ED EAATIT AT AOGE +wIATAIAMITIEAAOEAO EAREI AO
AA EAOO EOIIT Al aAal AOg AégqgOatl AEOADOBOAGR EJITAOUAIAE O
"O eAlaghil A EIT A EOAAE EAOC)q Dergisi, 02D), 18309-188%. AT a1 AA
EAAT A AAOOAT ghag AQOEEI AUAI % Egh A8EO s
AOANGaOal [ 3h0a08 : Al Alal AA! E%E/g % eA 5 Aéj oot
i1 AT AAgEhEAT 1 AOET AgEOEI AQQQi o4p I AEAB d
' ACe O CE®E I'11hO -IEOAOOEOAOE &A1 "EIEINI
Kaynaklar 6] i1 eAh ' 8 ¢mpn 8 6AO0
1] + AOAT OOOAAADMBHh +OBRAEAO-AOHQHAAT AEI EgE 4AET EEI AOE
Sahip Ve Kullanicilarinin  Kredi Karti +AOAO $AOOAE B3EOOAIE 1/

+O1 1 ATEI 1T AOETE $AgAOIl Al AE%@!SAUT{QZ’I).’QA?Qnﬂ’th E EPamukkale
"EO | OAROEOI Aq . AORAEEOD - VOOAQEHOADED ®ADE OF BI Bi |
"ETEITAO %l OOEOQI Oi $AOCEOE 3AUg <¢nmo ¢ h

91-113.
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Investigation of Essential Oil Chemical Composition of Mentha spicata L. subsp.
condensata (Brig.) Greuter & Burdet from Turkey

Z¢1 e YERA ¥

'Medicinal and Aromatical Plants Programmdtinoluk Vocational 8hool, Balikesir University, Altinoluk, Edrertalikesir, 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 compounds.The genus Mentha is one of the most importan
genera of the Lamiacea€lhis genus is represented ififurkey by 6 species 4 hybrids and 13
taxa. Mentha species are used as herbal tea and folkedicine for treatment of sveral

disorders. In this study, the essential oil composition and yield ratio of aerial parts oM.

OPEAAOA ,8 OOAODP8 Al 1 AAT OAOGA | wad bBvésighted. ThA
essential oil from dried samples were obtained by hydrodistillion for 3 hours, using a
Clevengertype apparatus. The chemical composition of the essential oil was analyzed usi
GCMS/MS. In the essential oil of M. spicata L. subsp. condensata, 26 compounds w:
identified representing the 99.7% of the total oil. Tle main compound of essential oil of M
spicata L. subsp. condensata was found to be thymol (47.6%), withkBU i AT A | pu-8
phellandrene (10.4%).

Keywords : Mentha SpicatalL. Subsp. Condensat&CGMS MS Hydrodistillation, Essential Oil

1 Introduction

The Lamiaceae family includes many spexs 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].
Mentha species are used in Turkish folk medicine.
M. spicatal.. subsp.condensata locally known is
OE g 03 OA s/énthdspeties 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 neuralgia [4].

Many studies have been condited to investigate
the chemical essential oil content of Mentha
species [3,510]. M. spicatahas rich essential oil
content, dominated usually by carvone, limonene
and menthol which is showed analgesic effect [11].
Although there are some reports about hilogical

1,8-cineole (3.7%) [6]. Carmona et al., reported
that, M. spicata L. subsp. condensata (Briq.)
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 activity of two Mentha
species have been reported [17]. Also, Fatihet a/,
reported that phenolic conposition,in
vitro antioxidant effects and tyrosinase inhibitory
activity of three AlgeriaMenthaspecies [18].

The aim of the present study was to determine the
essential oil contents of M. spicata L. subsp.
condensata To the best of our knowledge, irthe

literature, there is no report on the chemical

composition of essential oil of M. spicatal.. subsp.
condensatdrom Turkey.

2 Materials and/iethods
2.1 PlantMaterial

M. spicata L. subsp. condensata samples were

>

activities of essential oils and various extracts of
Menthaspecies[6,7,12-15], there is a report about
essential oil of M. spicatasubsp. condensatafrom
Lebanon [6]. The essential oil accounted for
pulegone (32.8%), cispiperitone oxide (19.2%),
piperitenone (13.2%), p-menthone (7.7%) and

AT11AAOGAA EOT I 1 UAagl h +0
areas, Turkey (o WJ p w2 ¢ @ppeo.ofu X 8 X Pe
m), in July 2015.The species wereidentified by

$ 1 ®8 Selami Selvi. The voucher specimens were
deposited at the Herbarium of the Altinoluk

/
9

o
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2.2|solationof Essential Oil

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

2.3 GahromatographymMassSpectrometry GGMS
Conditions

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
nmdo¢g |1 h xEOE m8¢uv I

with helium as a carrier gas at 1 mL/min flow
rate (20 psi). The GC oven temperature wakept

AO omld# A O pm 1EI
A OAGA 1T &£ tJ#7ri EI
AT 1T OOAT O AO ccmd# A& O

adjusted to 1:20, the injection volume was 0.1 mL,
and EI/MS was recorded at 70 eV ionization
energy. Mass rangewas m/z 35-500 amu. A
homologous series of n-alkanes was used as
referencein 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 s
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 Resultand Discussion

The essential oil of aerial parts of M. spata L.
subsp. condensata were analyzed by using &@(s.

The determined components were divided
into five classes based on their chemical
structures: monoterpene hydrocarbons,
oxygenated monoterpenes, sesquiterpene
hydrocarbons, oxygenated sesquiterpenes ah

phenolic compounds. The essential oil composition
and yield 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

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

essential oil of M. spicata L. subsp. condensata was
composed of high amount of phenolic compounds
(49.9%), being thymol (47.6%) as the major
compound. Monoterpene hydrocarbons were
presented in 28.7%, and pAU T AT A pu8Tmb
phellandrene (10.4%) as the main compounds of
this class. Sesquiterpene hydrocarbons were
represented with 13.4% and aromadendrene
(5.7%) was determined as dominant compound.
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 thymgarich chemotype of M.
spicata L. subsp. condensata. In previous study,
pulegone was found to be the main constituent of
M. spicata subsp condensata oil from Lebanon [6].

According to literature, essential oil content
[6,11,19-24], antifungal, antiaflatoxigenic,

AEimhsécticifakE HSE 1 phcddiic  compdandd QIRIA

antioxidant [17,20,25], antibacterial [17,20,24] and
anti-inflammatory activity [26] of M. spicata L.

AT A Bnork qhAiibdied. AScherér e @l Jefioed At
ET A O Abjdr I cOmpodehtAwas OdetdrininedE &Dd@rvone
p U (679 linbnere K14 3%, nuuro@ne @BW)Ednd x A O

myrcene (2.1%) of M. spicata L. from Brazilian
[21]. Chauhan et al.,, reported the main
compounds were identified as carvone (76.65%)
and limonene (9.57%) for M. spicata L. from
North-West Himalayan region, India [23]. Shahbazi
reported the major constituents of M. spicata
essential oil with carvone (78.76%), limonene
(11.50%), 1 -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
component and recorded as minor or trace
amounts in Mentha species. Contrary to previous
studies, a Turkish thymotrich Mentha species was
reported [27].

4 Conclusion

The present work was a study of essential oil of M.
spicata L. subsp. condensata. The major 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.

51
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condensata (Briq.) Greuter & Burdet from
Lebanon. These results indicate that cheral

constituents in the essential oils and the amounts
of the major compounds showed difference,
according to the geographical location, season,
climatological variations, plant variety and

experimental conditions investigated parts of the

6. ®KlKovats 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 method that t
help system designanalysis and the current system analysis of production system by facilitatin
the complex structure by using computer and system improve.In cases where there is a hi
demand in continuous production systems where the production is carried out in units, ghmost

basic way to ensure that the production speed is high is to balance the right of installation. Wi
the balancing of the assembly line, the work steps are grouped and the stations are formed, t
cycle times of each station are brought close to eadther and thus the assembly line is operatec
without interruption. In the study, the data collected with the help of the time study was modele
with the ARENA program after the examination of the current situation of a sector wher
bottlenecks were experienced in the production line of an automotive company. Then, b
determining the bottlenecks that cause time loss and queuing between the stations, the queuil
steps are distributed to the empty stations and the line is balanced by considering the proce
priorities. The new designed system was modeled with the help of the simulation program and tr
results of the improvement were obtained in advance in order to see the results of the propose
improvements before the investmentlIn the study, 19 stations wee examined and radical change:
were made in 3 stations with bottleneck. Improvements have been made to stations 9 and-12

which have a significant impact on operators. Thus, the work on the operator is more balanc&y.

using the simulation program, theassembly line in which the production is carried out has beer
handled and the current situation of this line has been examined and a humber of problems relate
to creating a better process in problematic places have been focused on.

Keywords : Simulation, Line balancing, Time study
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EAOOAI AOagl EAOOAT AAA AAEI Ai AGETE ET1 AT AE
EAI  AA EAO@TA]E@G}T\A@IAAOEIEI ETT1ATT AGE Al A
EAOOAI AOgl ETAITE AEO AEIL i 11 1T OAUATA T1I
EOA OO1 01 AAETI AAAE OAwl gE EEUI AGE bi OAT O
EAOOCAI AOQET BRALABEAI AGET A 1T AAAT 11 AAEIT /
OAT AAOGO AT AT ET OAT1 AOal AEI CEI AOEI EI A4,
OAEI ET AOIi AE OA 11 ORAAEI AAAE UAI Al EAUAga

Anahtar Kelimeler : Medikal Randevu, Randevuaptali, Makinevg OAT | AOE

The Investigation of Medical Appointment Cancellation via
Machine Learning Algorithms

Abstract

Especially with the increase in the number of private hospitals, before going to the hospite
patients make an appoinment with the outpatient clinic via the phone, web page etc
Appointment systems are to aim avoiding patients from waiting in the hospital. Thus, it i
aimed to prevent both the intensity and the loss of time of the patients in the hospita
However, mostof the patients who have an appointment do not come to the hospital to b
examined. This may lead to an ineffective use of the potential health care potential al
delayed treatment of the patients in need. The purpose of this study is to determine the ris
of loss of time by predicting whether or not people will come to hospital using the
information of people who have medical appointments.

Keywords: Medical Appointment, Appointment Cancellation, Machine Learning
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Predicting the Direction of Stock Exchange Index with
Convolutional Neural Networks

Abstract
4EEO OOOAU AEI O Of DOAAE AW BIOELB) indExORKA @Epi
learning method by using daily data of the index. In the study, convolutional neural network
(CNN), one of the deep learning methods, were used. In B+$00, historical data consisting
of opening, closing, highest and lowestalues were visualized in candlestick format and fec
into CNN as input data. For the experimental studies, daily data were grouped into 5s a
20s, fed into the developed CNN model and their performances were compared. Test rest
indicate that the CNNmodels used are successful in predicting direction on BISTOO0 charts.
Keywords : Convolutional Neural Networks, Stock Exchange Prediction, Candlestick
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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 voiee
controlled-smart-home and smart home devices are produced by technology companie
However, there is only one product supports some Turkish commands on particular hom
devices. In this study, our gal is to build an infrastructure of a system that manages to rut
wide variety devices properly, with different versions of TurkishVoice commands. For this
purpose, we build a tool to collect various kind of useful smatthome-commands from people
from different places and genders. We have collected 1150 unique smdwtme-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, dice Command, Artificial Intelligence
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EOOAI AAEgE EwAUE UA AA Eg?/
girebilmektedir.
21 ) &83dA F Y { NNBOA
' o KAl gahil AAA AOAAgl CAOe&AEIl A
Ei i 601 AOal OAgl gEl g o1
e A EOILT ATl aAgl. AOA EOI AE OAhEE
a ABEIAOAT 001 1T OOAT AA AOA%@HA&@% 1AéEEA@%@AEEAmAEI;

pn I AA OA pm EAUgO AT EO ClI
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AEl Al T AEOAAEOS EUI AAA AABHTI DOEPA ABDQAANCEBDAD |
EOI 1 Al aAal AO AO AIEOR 1 AAl BA AMA EADBEOOa " CEOROABA
(10T 1A EIGEIE AA OAOIE ABHLOTOABE] ARl AQULIOI AO& EI
| OAOAAE] | AEOA OA OEOOAI Al @& JEABAEA By EAIEV AT BE OOAT
CAITERAAEI I AEOAAEOS o AEEAR IR AOEA DI AT1a AAUA
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o OAT, IAA%?Q,\OAG9E@W,A EMDEH

KALahl A AA EIE 11 AOCAE ELRADHR[OI B AL aga A AO B

OAETEE 11 AOAE Aies0OO0 AEO RAR b&6]gAh®E@@gﬁ|@@£@ EKU

AAET Al AOl ¢OI1 AOal AT 1 AT T g ol 1 0eél AO ¢€gEab
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Oi OAT ET 1 00 Oi PI Al A Oi OAAET AGegputing, Seattle, 2014.

#1378 adet sesli komut, [2] J. L. Fernandez, D. P.osada ve E. P.

PR Domonte, An Integrated and Low Cost
K Yo tAUCS Home Automation Systemwith Flexible
#563 emir, Task Schedulingp p  E& X\ Workshop
ot T AA OI Pl Al i ahb0a0Os8 of Physical Agents, Leon, 2014.
Toplanan komutlarda sesli emirlerin [3] Home automation, lighting, appliaces &
OEUI AT ERi AOET ET AT h 71 AOAE AgroASmat Hemg 3CNETA KO OFA jEjé,
CEOEI AE@E o AEEI v OA OAOR\wal@KA Afpg/www.gnetgamisiad g 1 A A
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EAliah0g08 "0 EiiO0O0I A0g wy Adefkforarolfire 10597 1hé& Srkek 29006 O 8
CTp W8 KAOOEI EEE 8
https://www.thestreet.com/technology/go

idsesli_emir oda aygit emir sesli_emir_soylenis . 1
1309 NULL  NULL  NULL VUL ogle-home-vs-amazonecho-14906069.
1331 NULL  NULL  NULL NULL [5] K E e A I,Eh I'E q I‘ ! qf ..O/OO P ,,A. ..l
"Agagll g ' UOahak 3EUAI E
1338 NULL NULL NULL NULL I T EAOAd " AUE -1 EOAQOEOD!

c AGEIl h OAOE OAAAT a3 EAUa0i AOg

+11 001 AO ETAAT AT AEgET AA 41 OEeA AEIETAA OgEeA
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ET i 001 ADal O1l Pl Al Agoa AAT EOI ATT EROEOS vOil AgET
OPAOAAUE ET AEO6 AATAEgET AA '"T1Ci A 1 OEOOAI AOTOT
AEO AOAI A EAZAAAOCE 11 AOAE Al Cali Aighbag08 OT O1
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Oi il cAeiEhR EEhA UAUgl AOagil AAT 11 O0hi AEOCAA
AAT EO1 AURAAT AAROOOOI AT AO OAOE OAOIAOEH
¢¢g8tt1¢ I AOET N o Ogigk OA ¢m8pom 1A OETn v
OA pt8oot [ AOET OA ¢ OalagsZ&k OA pp 8¢ wmakiie!/
Eo OAT i AGE Al Ci OEOI Ai AOal AAT . AEOA " AUAO
OUCOI ATi gh0ag 08 %l AAhAOagiag OiT0eh ¢ Oal g
i AGET AAT 11 OhAT OAOE OAOE El Awedi Al Al &a00
Al AA AAEI i EROGEOS

Anahtar Kelimeler: 41 O " A1 EOI Ai Ah - AOET 3431 g4& 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 whiah 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 createdrfthe 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 1€
texts; includes 3 classes and 14,334 texts and Zebkes and 11,698 texts. These datasets we
applied to Naive Bayes and Random Forest classification algorithms which are the classi
machine learning algorithms. The most successful result was obtained from the Randc
Forest classifier with 95.45% accuray with a data set consisting of 2 classes, 5,849 texts
each class and a total of 11,698 texts.

Keywords: Genre Identification, Text Classification, Turkish Dataset
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4 { 2y dzef I NJ Qa[aﬁEiAIAaan;Aal‘IAAC)qui&VRFC)UQ
e Al ahi AAAR i AGET Qal a4 ?JﬁE @pAIAAIhM,- "o
pOT Al AT 1 AOET AAT R 1 AGET 0RO OBRAPC EJ‘ | EhQEPS
AT UOOI Oh 41 OE8A OAOE O@@U&@E@' gl ~JFrAéﬂé\édnAl ad dds A
L EOAOAOI OAA AO EIT OUIA CFE;LE'NE 1A A E@}Q@@/ﬁlg AEO AE
EEET UADagligh ETAAEE €Al 360 AOMOIA AHADBhRAAELET AAHRAE oM
Ai Ui ET1 1 EOA TOADEIT OADG & OE E Rdblerhidriidéni o cinsiyet belirleme ve yazar
OA AO AEOEEI EgET CEAAOEI OMEIali AMORAH AGA UA QT AAT EOQI T QAR
UADal AAAE eAl ahl Al AOAA EOI T AT al AAETT AOE E&ET A0 OA

OAOI AOE 11 06h060O0O1I T OhOOO8 "O OAOE OAOI AOEh EI AOEE
i AEET A EgOAT 1 AGE Al Ci OEOI Al AOal AAIT " OA 2&
4AATT p8 -AOQETEDCHBI EABAE®I RE§A EIADAEE é&Al aghi ¢
Ref. | Pt Yazarlar Problem Metin{ I € Pa T {PYPT . FOF N
1 2008 Diri ve Kaban LT NI ¢y T F NJ-6BO Y 18 % 99.6
¢CNNJ ¢l yP ¢ NNJ ¢-R50PY 5 % 98.2
2 2012 Diri ve Yasdi CETENY Gy L BT FNI-OO Y- 10 % 99.0
¢NNJ ¢l yP ¢ NNJ ¢200 PY 4 % 97.5
I Ayaresi /| Ay ahe Sibo ¢ 2 % 94.5
6 2010 S5ANR @S CFETENY ¢y BT FNJ-8SDO YT 20 % 91.1
¢NNJ ¢+ y®P ¢ NNJ ¢48¢ PY 6 % 89.5
| Ayaresi /| Ay ahe Ssho ¢ 2 % 92.1
7 2012 ¢ NF¥S{ OA ¢NNJ ¢+ y®P VS1 750, 5 % 92.4,
VS2 1150 5 % 96.2

Tablo2.NBveRFO a1 g £1 AT AgOaAal AOagl AAT Al al AT O

o Naive Bayes Random Forest
. . Toplam Metin {PYT £S10 _
Veri Seti {1 a8Pa {F&F Boyuu 52ENHzZ dza2RSf % 52&NMzA dz  Model
(%) (sn) (%) %t YLYyP
TvSL 24.344 8 20.026 80,94 5,12 79,21 1.363,83
TVS2 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
VA 19.325 5 18.718 81,85 4,04 85,46 620,22
TVS5 16.328 4 16.467 85,45 3,71 88,04 424,65
TVS6 14.334 3 15.338 86,88 1,56 91,66 317,75
TVS? 11.698 2 14.220 90,72 2,47 95,73 2115
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vieil A OA AAgAOl AT AEOI AAA A1 OagE EOIITAI]
UET OAT ET AR O1 O0i A0gil AEOAAT AEAUI A EgOAOE
Ol 001 AbGgl ¢ci OGATTE AEO hAEEI AA Oi bl ATi AOG:
AARET I AOE CEAE DAE &l E O1 0011 AOI A Hirded fiagld
Ee OAOEI Al Al AT g1 AAT Ci OGATT E AEO hAEEI AA
EilT AU AEO hAEEI AA EAUg0il ATi AOg AIAAqUIA
OAETTITEEI AOETET CAI EhRI AOGE ARI ¥ AUCADAERI
e A0g0g EOI T Al g1 AOAE CAI EROEOEI T EROGEO8 " C
EAUg Ol AT A Oii1iTAA OAT gi 1 ATAT EgOAOGEI Al A
EAUg Ol AAgEl AOg Oi ABDAAY8 OEBOAI AOLBOI Reoa

Al AT ATl AOa EOAR OEOOAIA AAEA EI AAAAT C

OAeil AE OA AO O1 001 Adal Ei 100111 AOETEI
OAl ai 1 ATAl EsOAOEEOORI AlIAUA GRIgAAEOBRal B O ¢
EAUa Ol AT AT Oi 001 Adagl EEOAD&aEl ADala 11 OF

CEOAOEAT EEITEE Al gOOI AT A EhRIAITAOET En
i UAOET AAT UADI AEOA Rg GNahA0gRAIADO | OBRBEGAT A |
OEOOAI A AEO 52, AAOAOE AAI EOI E Oi OAl AOAA

i1 AGAE 11 0R0000I AGsO EGEl Of 001 A0al EAU3
EAI AA UAIGdT aAURIBITAA CAGEI | EROEO8 (AUa0
eAl ahi AGg EGET &aEO0a A& Oi ADa 8DPAA 11 AOAE

Anahtar Kelimeler: Soru" AT EAOah OEPh #1 AAECT EOAOh 7A
Web Based Test Question Preparation and Question Booklet
System

Abstract

Test method is one of the most commonly used methods in measurement and evaluation.
the test method, when the questions are taken from more than one instructor, man
problems are encountered such as collecting the questions safely, making the ki@ and

checking the questions. In this study, a software has been developed in order to receive a
control the questions safely from more than one instructor and to prepare the questiol
booklets easily. This software has been developed by using the wbhsed 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 ¢
question preparation enter the questions they have prepam about their fields at any time.
The instructors defined in the role of the unit responsible are responsible for selectin
questions from the questions previously entered into the system for the exam defined in th
system and for checking these questionsThe faculty members defined in the role of the
administrator are responsible for defining the exams on the system and creating the bookle
of the questions prepared for the exams. While all users are entering the system, th
perform the authentication process through the central authentication system of the
institution. The URL address of the system is changed at certain times in order to preve
external intervention to the question system. In addition, as the question booklets ar
created automatically, both errors and time losses that may arise during the preparation o
the questions are prevented. The prepared question booklets were produced as .pdf outp
format for each platform to work.

Keywords : Question bank, php, codeigniter, web automation
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Artificial Bee Colony Algorithm for Estimating Parameters of Inverse Weibull Model
via Maximum Likelihood Method
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Abstract

The inverse Weibull (IW) model is an important probability distribution which canbe 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 commc
procedure to estimate the parameters of IW distribution. However, the ML é&mators for the

two parameters of IW model cannot be obtained analytically. In this study, artificial be:
colony (ABC) algorithm, which is a heuristidbased optimization method is used to compute
the ML estimates of the IW model parameters. The ML estingst are also obtained by the

numerical method. Finally,

Monte Carlo simulation studies are used to assess t

performance of our proposed algorithm. The results show that the ABC algorithm perforr

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 failure 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 on the 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 sample. For further details about IW
distribution and related inferences, the readers can
refer to [6-8].

In this paper, we consider statistical inferences
about the unknown two parameters of the W
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. Hence the
ML estimates of the parameters are obtained by
using numerical methods such as NewtorRaphson
(NR) method. However, numerical nethods may
have some problems such as convergence to the

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

wrong root, non-convergence of iterations and
suchlike.

The aim of this paper is to presentghe artificial
bee colony (ABC) algorithmto solve the parameter
estimation problem. The ML estimates ofthe IW
distribution parameters are also obtained bysing
NR method A comprehensive MonteCarlo
simulation study is performed to assess the
performance of the ML estimates via ABC
algorithm and NR method.

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 W
distribution parameters. Section 3 provides an

overview of the ABC algorithm.The results of a
Monte-Carlo smulation study are given in Section

4,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 Weibubistribdion

The random variableX has an IW distribution if its
cumulative distribution function (cdf) defines as
follows

=| ) = ﬁ: F] [ ] F] Jvﬁﬂ
xEAOA | EO OEA OAAIT A DPAOAI
parameter. The corresponding probability density
function (pdf) is obtained by

83



HYR LYGSNYFGA2Y €

I 2y FSNByOS

where @is the gamma function.

2.2 MaximumLikelihood Estimators

Let® GhoBw be a random sample of size
from IW distribution. The log-likelihood function Jb is
as follows:

= 0 =] = /A = ] H -

)2 o ”

After taking the first derivate of” with respect to» and
n, the likelihood equations for the parameters are
obtained by

z =] o
aye o.” h
z ) )
z 7 = 5
— — smw e )'EW °
z 0 5 '
»z o." m e 8

It is obvious that the equations v and ¢ cannot
be solved in closed form. Therefore, numerical
methods such as the NR are applied to compute the
ML estimators off andr .

3 ArtificialBee Colony Algorithm

The ABC algorithm is a populatiorbased meta
heuristic approach developed for solving
multidimensional and multimodal optimization
problems first introduced by the literature [9-11].

In the ABC algorithm, honey bees were inspired by
the food search behavior. The ABC algorithm
includes three types of bees, which are used
respectively as employed bes, onlooker bees and
scout bees. Employed bees are responsible for
finding new food sources and providing
information to onlooker bees. The onlooker bees
evaluate the information from the employed bees
within certain possibilities and decide which food
source to use. The scout bees emerge at the last
stage and, without any prior knowledge, identify
the nutrient sources that the algorithm could not

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

discover before, that is, the possible solutions with
high availability.

The ABC algorithm has two basic assuptions. The
first is that only one bee collects the food source. In
this case, the number of food sources, i.e. the
possible solutions, is equal to the number of
employed bees. The other assumption of the
algorithm is that the number of bees is equal tohe
number of bees.

The stepsof ABC algorithm are given below:
1) Initialize the population of solutions

2) Evaluate the solution quality for each

population

3) Setcycletol

4) Repeat

5) Produce new solutions for the employed
bees and calculate the value fithess

6) Apply the greedy selection process

7) Calculate the probability values for the
solutions

8) Produce the new solutions for the onlooker
bees from the solutions selected depending
on probability values and calculate the value
fithess

9) Apply the greedy selection process

10) If there is an abandoned solution for the
scout bee then replace it with a new
solution which will be randomly produced

11) Memorize the best solution achieved so far
12) & ® 6 A6EXO G GpQ
13) Until & ¢ 6 6% 60 Qa0 @ GEAOH @ Qi

4 Simulation

In this section, a MonteCarlo simulation study is
performed to compare the performance of ML
estimates of the IW distribution parameters
obtained by the NR method and ABC algorithm. We

consider the samples of siz& ¢ b fp 1 from
the IW distribution with the parameters
| phf  m®h®hph. For 0 UTTET

repetitions, the performance of the ML estimates is
measured with different criteria such as bias, mean
square error (MSE). These criteria are defined as
follows

84
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where — | R s 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 Tt rt.iAl 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.] T® and T®

Crite ip 8 ) s 8
ria 44 JJ=I4JJ=I JJ:IJJJJ JJ=I4JJ=I JJ:J4

. " 036 00 001 _
Bias 1.46 81 500 95 1.76

61 16
5 MSE 21.2 144 0.0 0.00 85.8 0.26 0.0 0.00
396 77 103 34 507 31 178 89
CWR 30.65

b

0.10 0.0 0.03
35 379 09

41.90

. " 016 0.0 0.00 _ _
Bias 1.98 55 430 77 1.76

91 89

311 0.45 0.0 0.00 41.7 0.10 0.0 0.00

937 79 090 13 134 57 081 40
C;NR 33.90

0.06 0.0 0.01
51 378 52

0 MSE

28.40

. ~0.05 0.0 0.00 _
Bias 2.34 07 394 45 1.89

1 94 49

MSE 235 0.13 0.0 0.00 22.4 0.05 0.0 0.00

0 899 52 064 07 477 57 051 16
CWR

b

0.02 0.0 0.01
09 285 25

o

30.00 27.00

5 Conclusion

In this paper, we discussthe performance of the
ML estimates through NR method and ABC
algorithm for estimating the two parameters of IW
distribution . Monte-Carlo simulation studes are
used to evaluate the performance of the estimas
in terms of bias and MSEBased on the simulation
results, it is shown that in all casesthe ML
estimates via ABCalgorithm have a smallerbias
and MSE tharthat ML estimates obtained by using
NR. Furthermore the rates of coverage to the

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

Table 2. Simulateq mean, bias and MSEIlues for
| ph  pandl ¢8

Crite > gl > g
ia 44 U4, 44 44 04 U 0d Ud

Bias 0.40 0;314 0.0 Oé(iS 0.0 03'%1 0.5 Oéio
75 772 522 501
12.2 0.05 0.2 0.03 4.0 0.01 2.3 0.12

MSE 341 49 243 54 375 23 243 53
14.40 19.40

a N

CWR
b

Bias 0.51 Oéal 0.0 07'(;2 0.0 04(;0 0.6 0525
42 375 459 336
13.0 0.02 0.0 0.01 3.6 0.00 2.2 0.05

MSE 481 16 787 60 009 54 992 87
12.20 20.90%

o o

CWR
b

Bias 0.39 09'(310 0.0 Oé(;l 52% 04'130 0.5 Oi?f
1 32 235 857
3.70 0.01 0.0 0.00 1.2 0.00 1.9 0.02

0 MSE 01 21 394 70 409 28 728 56
10.40 19.60

o

wrong root using ABC algorithm are better than NR
method in all cases. Therefore, we recommend

using the ABC algorithmto obtain ML estimators

for the parameters of the IW distribution.

Acknowledgements

This study was supported byEskisehir Technical
University Scientific Research Projects Commission
under grant No:19ADP023

85

2y Boktdbera-o DOASYOBT | .yIRE PILEE MNE (



HYR LYGSNYFGA2Y €

I 2y FSNByOS

2y Boktdbera-o DOASYOBT | .yIRE PILEE MNE (

References

[1]

(2]

3]

[4]

[5]

[6]

Keller, AZ, Kamath, RR. Alternative reliability
models for mechanical gstems. In: 3rd

International Conference on Reliability and

Maintainability, Toulouse,411¢415, 1982.

Rinne, H. The Weibull distribution: a
handbook. Boca Raton: CRC Press, 2009.

Nelson, W. Applied life data analysis. New
York: John Wiley and Sons, 1982.

Calabria, R, Pulcini, G. On the maximum
likelihood and leastsquares estimation in the

inverse  Weibull distribution.  Statistica
Applicata, 2, 5366, 1990.

Calabria, R, Pulcini, . GBayes 2sample
prediction for the inverse Weibull

distribution. Communication in Statistics -
Theory and Methods, 23, 1994.

Johnson, NL, Kotz,
Continuous univariate distributions vol. 1.
John Wiley & Sons, 1994.

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

S, Balakrishnan, N.

[7]

[8]

[9]

Singh, SK, Umesh Singh, U, Kumar, D.
Bayesian estimation of parameters of inverse
Weibull distributi on. Journal of Applied
Statistics, 40, 15971607, 2013.

Musleh, RM, Helu, A. Estimation of the
inverse  Weibull distribution based on
progressively censored data: comparative
study. Reliability Engineering and System
Safety, 131:2127,2014

Karaboga, D. A idea based on honey bee
swarm for numerical optimization, Technical

Report-TRO6, Erciyes University, Engineering
Faculty, Computer Engineering Department,
2005.

[10] Karaboga, D, Akay, B. A comparative study

of artificial bee colony algorithm. Applied
Mathemaics and Computation, 214, 108
132, 2009.

[11] Akay, B, Karaboga, D. A modified artificial

bee colony algorithm for real-parameter
optimization. Information Sciences, 192, 120
142, 2012

86



HY R

LYGSNYlLGA2yLFE [/ 2yFSNByOS

A Classification for Turkish Texts with Machine Learning
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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 creat
feature vectors to represent each document. Seven different data sets bawveen used to test
OEA Al AOCOEEEAAOQEIT xEOE OE O-AMand SinpkERAaQidtitsOThe
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results are promising, and we achieve more than 95% accuracy in most of the cases.
Keywords : Text Classification, Feature Extraction, Mache Learning

Ter KMetleri- i n Makine ¥Jrenmesi )
mi S

"O eAlaghi AAA 41 OEeA 1 AOET1 AO E6éET AEO Oa
OA UATEITATTER OIUOO EUIEOAIEE éagEAORUIT EU
OAEOGEOI 11 0O0hOOOOI I OhODOO8 | & -MBAGSimhple Ldigtitsates
AOI ARE EeET UAAE AZEAOEli g OAOE Ei i AGE EOII {
el 01 AA pwud ET 1 UAOET AA AAhRhAOg 1 AOGADOOOO

Anahtar Kelimeler: Metin3 g1 g &1 AT Ag Oil A h

1 Introduction

Text classification is the process of classification,
organization and accessing documents. A natural
way of performing text classification is b 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
contents ae 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 indispensablgpart 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 videodnstagram
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 data
and documents more important for easy access
whenever we need them. Therefore, we need an

e-ISBN: 97%05-031-662-9
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automatic way to classify our documents as
document volume increases.

In this study, a text classification scheme for
Turkish texts is proposed. Our scheme contains
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 future 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 determim 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.
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Scholars have been working on sucproblems for
Turkish, as well. A short review of the literature is
as follows.

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] and [4] usesstyle 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 function wors.
[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 performed 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
AEEAAO AT U Al AOOAOS
i AAT O OAT Ao EI
each documen 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
important. Assume the wordO £O0OAT 1 &
AAT OO&I T OAAT 1 6
word has a discriminative nature because it
frequently occurs in sports news. Encountering
OEOOAT 1T o El Pl 1 EQEA
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
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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 feature
extraction. Our method of feature extraction
depends on statistically counting the number of
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 nuiimer of classes, T as the number of
terms (words in our case), D as the number of

documents, o as the number of occurrences of

term Ti in document Dj. N is the number of total

documents while Ny is the number of documents
having term Ti. At the first step, the number of
occurrences of term Ti in class Ck is calculated by

using (1)[7].

S i 0A 00AS

)y O |AAOOO ol
After the frequency of each term for classes are
calculated, their weight to the Ck is calculgd by the

following equation (2)[7].

x EI A E

o

N
=log(ny ) 3logg\|7 @

q’Re |d%a in (8 I':s {Sé fln% ou't__'tﬁ)e'géf?éct 8f9f%r91'5?1%8 4

specmc class. The logarithmic value of the

TS or b Bl tola o hentSth 18

number of documents having the term.
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Style Extraction

Figure 1 Steps Of The Classificaion

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 distinctive term to
N

o N; . .
distinguish documents. 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 hat 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 b
classes that the term appears.

lo a |C| 3
g% 3)

The inverse class frequency, similar to inverse
document frequency, promotes the terms which do not
appear between different classes. If a term does not
appear in documents of differentclasses, its weight will
be increased. The final weight formula after we
integrate inverse class frequency is given in (4).

]

3|0939— (_) Fbg@m 4

(; T

After the above two steps are repeated for all
documents, the total effects of the terms in each
document to each class can be calculated by the
following equation (5)[7].

Wy, =log(nge )

The last step is to normalize the effects for each class so
OEAO AAAE
number of classes. The related operativois in (6)[7].
YD,-ck
4%

AF= (6)
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As a result, we integrate inverse class frequency to the
AFE method while reducing the number of features to
the number of classes. AFE can be used as a classifier as
well because it gives class probabilities of each
document. The last step before applying classification
algorithm, we have merged 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 about our data
collection. We count mmber of occurrences of different
parameters. [9] defines this type of feature selection as
style because each measurable pattern may have unique
characteristic for an author. We have calculated 20
different features as style markers of an author listedn
Table 1. The vector with 20 features contains different
statistic such as word, character, digit, and various
DOl AOOAOEIT 1 i AOEOS6 Al O1 08
included number of occurrences of different
punctuation marks assuming 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 1. Style features.

# Feature

1 Word count

2 Character count

3 Character per word

4 Digit count

5 Uppercase count

6 Separator count

7 Symbol count

8 Punctuation count

9 Colon count

10 Question mark count

11 Exclamation count

12 Semi colon count

13 Single cot. Count

14 Double cot. Count

15 Left parenthesis count

16 Right parenthesis count .
Left bracket count R p #h

18 Right bracket count

19 Dollar sign count

20 At sign count

In our study, we have implemented AFE method by
finding word stems from each encountered word.
Because Turkish is agglutinative language, one must do
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count them as different words, 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 metric and methodology

In our study, we have used seven different data
sets from Kemik Natural Language Processing
COl 6Pp6O OADPI OEOI OU pg 8
in different categories, namely, author attribution,
news classification and sentiment analysis. The
details about chta 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 1&old cross validation in our
tests.

Table 2. Data sets

Name Content

2500 columns [11] 2500 Columns from 50 different
Columnists
1500 columns [12] 1500 Columns from 30 different
Columnists
69 Authors [11] 910 articles from 69 different Turkish
authors
1150 Newg13]

630 Articles [2]

1150 Turkish news texts in 5 classes
630 articles from 18 different Turkish
authors
157 Blogs [14]
105 Reviews [14]

157 Blogs for sentiment analysis
105 positive, negative and neutral mov

reviews

4.2 Experimental results

We have tested our datasets using 3 different classifiers.
#1 AOOEEEAO
(k-NN) and Simple Logistics in machine learning tool
Weka [15].
. Aa OA
theorem. Features 6 a class is considered independent
from other features of the class. Conditional probability
rates of an instance for each class are computed and the
instance is classified into the class with the most
conditional probability rate.

k-NN is a classificatbn using nearest kneighbors of
training dataset. Among these lnearest neighbors, an

e-ISBN: 97%05-031-662-9
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or any metric set by the user.

Simple Logistics [16] isan improved over logistic model
trees [17] whose bottleneck is time required to build.
The algorithm adds weight trimming to reduce
computation and replaces crossvalidation with Akaike
information criterion (AIC).

Table 3. Experimental results
Modified Wodified

Al Dizta set AFE + Snyle AFE '?FI.E
Extract|3) (%) (%) SE
2500 Columns 9B.52 9828 5528
1500 Columns 22.00 §5.20 BE.E3
%. &8 Authors 91.21 3033 759
? 1150 Mews 5774 S8.70 5817
g 630 Articles 5937 95 24 5952
157 Blog= SE.05 100 100
105 Reviews 100,00 100 10
2500 Columns 35.68 34458 52.16
1500 Columns 21.60 5473 £4.40
&3 Authors 96.15 95.60 5424
% 1150 Mews 96.35 9878 BE.09
630 Articles 5778 J8.25 5873
157 Blosg= S6.18 100 100
105 Reviews 57.14 35.05 100
2500 Columns 25.88 55.52 53,88
u 1500 Columns 20,80 B4.07 Be.07
Eﬂ &3 Authors 5978 95.83 5383
o 1150 Mews SB.96 S8.52 58.35
EL 630 Articles 100 100 100
- 157 Blog= 100 100 10
105 Rewviews 100 100 10

Table 3 displays the results. Defaultparameters of
WEKA have been used for algorithms except k is set to
25 in k-NN. We have performed our experiment by
comparing three different settings. Our proposed
scheme with style extraction and the modified AFE
method is the first comparison setting. Tien, 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.

i AGET AnGaredtaeiyhbor A & (olassiticAtidr £2&urady results are very promising for

each machine learing algorithm. Accuracy results are
mostly above 95.00% except 1500 columns data set.

"AUAO EO A POI AAAEI E GOEF0 RumMngHatE get vie@chigva thebast gequracy A U £

with Simple Logistics algorithm (90.80%).

When our scheme, style extraction with modified AFE
and modified AFE, $§ 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
data sets, the improvements are not dramatic except
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Bayes and kNN 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.

5 Conclusion

In this study, a classification scheme for Turkish text has
been applied. Such a method can be applied any
language; however, what makes Turkish special is word
stemming since it is an agglutinative language. With this
study, we show that abstract feature extaction [7]
method can be modified with class frequencies since it
does not take class frequencies of terms into account.
Such an addition with style extraction provides some
improvement to the classification 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. Panel data models pvide 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,
is expressed as a censored variabl€ensored data structure can also be observed in th
panel data sets. In this case, the results of panel models to be applied by ignoring censo
data can be misleading. In this study, various panel models have used for the data of Istan
Chamber of Indistry. Some companies' export data are not presented periodically. This me
mean that the relevant companies did not export at that time or export data was not share:
As a result, a censored data structure emerged. The model results generated by using
relevant data are presented and discussed. It is concluded that the models taking censot
data structure into consideration are more meaningful.

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

Panel Tobit ModeliyleKhr acat Veril eri
mi S
di AAT AT AT OAOEI A0 EAI EAOEOOAIT EAI AA UAI
OAOE EqOAAA DPAT Al OAOE 11 AOAE EOEI 1T AT AEO
OA EAI AEOAUI A0 AMIOAOaE ART ABAAT AEAACEU OAgl A
AAgEREAT UAITaqUAA AATEOIE EIihOI1AO Al Oal

EAAAA AAEI EO8 O0AT Al OAOE OAOE EeEI AA AR
veriyi yok sayarak OUCO1 AT AAAE DBAT AT 11T AATTAOET OfIl
eAREOI E DPATAI iTAAT 1T AOE dOOAT AODI 3AT AUE

EEOAAAO OAOEI AOET A AAEO AEICEI AO AAUag MAE
AET Al EEOAAAO UADPIi AAawsa AT1Aigl A CAI AAL
AT T Ai g7 A AA CAI AAEI EO8 311 0e 11 AOAE OAT Ol

AT Oi1 6el Adag O fi 7

i TAAI
AAEA AT 1 Ailag 1T1AGsO Oil1 OAOT A (
Anahtar Kelimeler ¢ 0 AT Al 6 AOEh 3AT Oi OI'i 6AOEh 471 A

1 Introduction

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 expansion, sell excess

product modification, financial risk, expat 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 expoded 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 exportled growth. Analysis of
export data of the companies operating in Turkey
is necessary and important for the correct
interpretation of export,

production capacity, gain new knowledge and
experience, expand life cycle of product can be
seen as advantage of exporting. Extra costs,

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

Factors affecting the supply and demand of exports
and imports as determinants of foreign trade are
examined by [2]. Although the export potential,
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performance, competitiveness and competencies of
the companies 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 assidered 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 Tt estimator
considers the censored data structure. Tobit
estimator can also be used to analyze panel data
[9-13]. Ownership structure and dividend policy
are analyzed with panel Tobit model by [9].
Determinants of universities efficiency in Turkey is
studied 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 in [12]. Refined-scale panel data is
analyzed by randomeffects 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.

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 by Tobin [14] has been extended for
panel data and its methodology, estimation and

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

applications have been studied in the literature
For 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]. Random
effects Tobit model is modified forrefined-scale
panel data structure in both temporal and spatial
domains by [13]. Modified maximum likelihood of
Tobit models are used to get consisint estimators
of the fixed-effects Tobit model [17]. Due to some
shortcomings of the fixedeffect 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 used in this study. See also [18] for a detailed
study of the fixedeffect Tobit model and the
random-effect Tobit model. Randomeffect Tobit
model as

oxd krig exd ki @)

terms for cross-
is error for the

the error
section heteroscedasticity andr
cross-section timeseries data.

where x is

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

.-IF
J

q) J
B m 5l

tP P @
W e.g <

o5 TP P (3

where B 8 and n 8 are the cumulative
distribution function (CDF) and probability density
function (PDF) of standard normal distribution,
respectively andz, A jAandx x . tip [18].
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3 Analysis of Firdevel 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 series and crossectional
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 continuous dependent
variable can only be obsrved under certain
conditions, it is expressed as a censored variable

8.0e-05+

6.0e-05+

4.0e-05-

2.0e-05-

[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 applié 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 export 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 1. 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 been used as independent
variables. The foreign ownership vaiable 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 control
variables in the models. The table below is used in
the study definitions of variables are given.

Table 1. Definitions of variables

Var. Def.

EXP Export data

PRI Stock exchange price
EMP Number of employees
FOR Foreignownership
PRO Net profit/Total assets
DEB Debt/Total assets
ouT Output/Total assets

The correlation matrix is presented in Table 2.
When the correlation coefficients are examined, it
is seen that there is no high correlation between

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

the dependent variable between the independent
and control variables.
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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
Ir; ordeli to model thebexp?rt vaI:Je with thg ]?ffect Model 1
of stock prices, number of employees and foreign
ownershig, the random effectpT?)/bit models a?e F < F R FarrleFRdao
demonstrated in Eq. 4 Estimated parameters of Model 2:
these random effect Tobit panel models are FZfe FllalFd Farrl« FF3<«9 <
provided in Table 3. Model 3
rr*lh 3 |==I< ”':I EI=< rrH]< |=?=:Ii|,<<>55§<
“)
Table 3. Estimates of parameters of the randoraffect Tobit models and 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
cons -44448.8*** -16580.8*** 11914 .4**
(-10.61) (-4.45) -3.25
- cons 110285.7*** 110688.3*** 109095.6***
-56.3 -53.26 -56.15
-4cons 117044 .2*** 116066.5*** 120846.6***
-150.37 -148.72 -150.5
InL -168563.89 -167877.83 -168960.42
Wald chi2 832.95 919.86 96.04
Prob>chi2 0.00 0.00 0.00
Leftcensored obs. 1904
Uncensored obs. 12676
N 14580

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, it can be stated
that stock market prices affect export values
positively. Organisational determinants of export
performance is studied and export performance
EAO AAAI AOOT AEAOAA xEOE
activities, charaderistics and capabilities [21].
Model 2 and model 3 show that the number of
employees and foreign ownership have a positive
effect on exportvalues, respectively. Determinants
of export performance of firms is investigated by
[22] and smilar results are pesented by this
comparative and comprehensive study.

4 Conclusions

In this study, export panel data of 1000 firms (IS©
1000) for the years 19972013 which has censored
data structure have been analyzed with random
effect Tobit model. There are two reasonswhy
some export data for companies are not in certain
cells. The first is that the exportvalues 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, censoredala
structure can be mentioned. Conducting 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 exponvalues.
Using firm level data, three determinants on export
values have beenput 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 ag towards a future with autonomous
systems solving realworld based problems. Here, an important issue about Atrtificia
Intelligence is its safety level in case of unexpected situations. That is a vital factor becat
any unexpected situation appeared in he processes of intelligent reasoning may caus
totally false solutions that may lead to dangerous and harmful results. Moving from th
explanations so far, objective of this study is to examine the concept of adversarial exampl
which threats especiallyMachine Learning oriented applications. Adversarial examples ar
training data, which cause Atrtificial Intelligence based systems to make false reasoning a
gives false outputs in the solution process. The scope of this study is problems of Biomedi
Engineering because any false reasoning through health applications may lead to wrol
analyze, diagnosis and wrong interventions during a surgery. So, the study focuses
applications regarding adversarial examples threatening Machine Learning base
Biomedical Engineering problems and provides some solution suggestions. Conclusio
drawn with this study are too important for preventing from adversarial examples, which
can manipulate Biomedical Engineering applications.

Keywords : Atrtificial Intelligence Safey, Adversarial Examples, Biomedical Engineering
Machine Learning, Artificial Intelligence

Bi yomedi kal M¢hendi sl i i Pr c
G¢egvenliji Tehdidi Ol ar ak

mi S
"OCiT1 AOAA 9APAU : AEAh CAO&AUARRT UADIT OA.
ATl T AbOaiiagah AEO CAi AAAgA Al s OOh Al Ogl &Ax
ETAITE AEO DPOI AT Ai AAn AAREI AT i AAEE AOQOO0O
Al UAUEAEO8 : AEE | OEAEAI A ADREOARGqi1ARAAE ET OMCEA
eEUI i1 AOA UA AA OAEI EEATE OA UAOAOI g O
poT AT Al 11 AOEeA EAUAOE AEO OAOEUAUA Oi A

Ai AAah EUAITEEIA -AEETA ACDADRBAEOUEARAI E
ET AAI Ai AEOCEO8 $ihi AT AA EOT AEI AOh 9APAU
CAOe AEI AhOEOI AGET A OA UATlah &aEO0al AO
AET ET I AEOAAEO8 " O &Al ahi AULIOl AABOAIOAR A
i OEAEAI A1 Aon AT AT EUI AOAAR OAhREEOI AOAA 0O/

AT 1 AUah EUAITTEEIA "EUIi AAEEAI -1 EAT AEOI
ve OAT I AGE OAAAT 1 a "EUI I ARGEIAE OCAEREGEAAEL
Oucol Al A1l AOaT A TAAET AT T AEOA OA 1 EOAOAOQI
0011 AEOAAg038 "0 &Alahi AUTA TOOAUA EIT
OucoOl Ai Al AGg T[T ATEPITA AAAAEI AAAE aAiAni Al
ETAi T EAEOS

Anahtar Kelimeler: 9 ADAU : AEA ' i OAT1 EgEh $i hi AT AA
-AEET A vgOAT i AOER 9APAU : AEA

1 Introduction gained a remarkable momentum in terms of

making the life more practical. Among
technological developments, some scientific fields
have also improved more and more daypy-day.
Artificial Intelligence is known among these
scientific fields and currently, it is a trendy topic in

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,
communication or electronics,the humankind has

e-ISBN: 978$05031-662-9
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all fields of the modern life [13]. Flexible and
effective techniques of Atrtificial Intelligence have
enabled us to overcome many advanced reaforld
based problems, by just using appropriate data and
mathematical nodeling approaches to enable
intelligence systems for 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 [8
10]. Actually, the concept of Artificial htelligence,
which is known by people, is usually associated
with Machine Learning and the future robotic
systems that are imagined in even scienefction
movies are connected with the philosophy of
Machine Learning [11, 12]. Machine Learning is the
key component for developing a better future with
autonomous 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 the, as a result of
increasing anxieties and discussions regarding
APPAAOAT AA 1T &£ OAAAS
Artificial Intelligence based systems [20, 21].

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

e-ISBN: 97%05-031-662-9
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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 focuon 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 bsed scenarios
in which negative effects of 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 Binedical Engineering

When the associated literature 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 fdinding
effective and efficient solutions 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 MedicalDiagrosis

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

ordaded AR TAE Arif rtegence i

used for providing effective, accura¢ and fast
solutions for diagnosing diseases. 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].
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2.2 MedicalPreProcessing

Before passingto further stages, it is sometimes
important to pre-process medical data for making
AoPpAODOOSG
from some preprocessing techniques such as
image processing [25, 26] or signal processing [27,
28] or intelligent systems uwsing such techniques
before their tasks at the end, Artificial Intelligence
based techniques are used for prprocessing

purposes, too [2931].

2.3 InformationDiscovery

Another important role of Artificial Intelligence in
Biomedical Engineering problems is iformation
discovery. Moving from that application 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
[32-34].

2.4 MedicalProduct Design

As designing purpose 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, whiclare 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 Medial Robotics

Since it gives revolutionary and 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 systens having
different roles or tasks regarding 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 robotics and
the field of Biomedical Engineering runs
engineering oriented solutions for that vision.

e-ISBN: 97%05-031-662-9
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Figure 1. Some key applications of Biomedical
Engineering.

As it can be understood, there are different critical
research subjects in the 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, altenative 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 next 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 Intell igence based systems. 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 technigques for creating
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 adversarial examples is
increased yearby-year (Figure 2) [42]. It is critical
that the related literature has efforts regarding
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attacking techniques and defensing techniques for
each different research for adversarial examples.

20:18
BOUNDARY
ATTACK
Figure 2. Techniques for adversarial examples,

considering the timeline [42].
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According to having information about the target
intelligent system, adversarial examples can be
examined under two main titles: white-box

techniques, and blackbox techniques. White-box

techniques are employed when the model or

parameters of thetarget systemare 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 elated techniques can be
explained briefly as follows:

3.1 Fast Gradist Sign Method (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: @fom the x, which is
the correct data.

e o 8y - Len @
In addition to the first FGSM, some variations/ere
introduced in time. Basic Iterative 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 CarlinWagner Attack

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

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

APe o v Mm vO

h o @
As like FGSML-BFGS was also modified in time. In
this sense, the technique of CarlinRiWagner Attack
employs the loss function in Equation (3 and

targets the minimization problem within Equation
(4) [42, 46]:

B: Otfeofete D <
- «F+ ] .

3.3 Adversarial Transformation Network

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 Autoencoding is one of

them and it can create adversarial examples that
are similar to correct inputs [48].

3.4 Synthetic Data and tHeubstitute Attack

When the target intelligent system is a closed
model for attacks (in other words, there is no
information r egarding the model or parameters), it
is possible to use alternative ways to predict
something about the system. As a bladkox

technique, Substitute Attackis used for obtaining
synthetic data and predicting the decision

boundary of the target Machine Leening system

[49]. After accomplishing that, the attacker can
then use white-box techniques for further tricking-

manipulation processes.

3.5 Heuistic Search

As a blackbox technique, Heuristic Search is used
for boundary attack against target system.
Heuristic Search briefly employsa fake data {or
exampleimagedata) 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 Artifcial Intelligence
Safety, there are different kinds of techniques for
creating adversarial examples. Interested readers
are referred to [42] for more.
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Figure 3. White-box and blackbox techniques
examined within this study.

4 Scenarios Regarding UseAdiversarial Examples
against Biomedical Engineering

Adversarial examples can be used for intelligent
systems taking place in different fields and
different environments. As they focus on the data
for training, any intelligent system which has the
ability of Machine Learning can be affected
negatively (Even Artificial Intelligence techniques
out of Machine Learning can be affected if
knowledge-based / rules or mathematical model
can be changed with adversarial exampledata). If
we omit the field or applicaton 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
of adversarial examples can bex@lained as under
the next paragraphs.

V Diagnosis of diseases is too critical for humans
(and even other living organisms such as
animals). Here, any incorrect diagnosis will
cause problems within cases, which need
urgent further medical operations. As the
adversarial examples can be applied for

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

different data types such as raw medical data
or medical image data, 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.

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 may be seen not dangerous but an
incorrect drug discovery may lead both

treatment and harmful side-effects at the same
time. So, a manipulated intelligent system
(because of adversarial examples) is a
dangeous actor rather than possible

advantages to making life safe.

Similar problem in medical diagnosis or
information discovery (as more general from
direct drug discovery) can be seen within pre
processing support by Artificial Intelligence. An
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
intelligent system may be used in early phases,
for pre-processing. However, incorrect pre
processing may lead to wrong decisions
treatments done by the experts (humans)
taking part in late phases.

For  especially physical rehabilitation
processes, careful design of medical equipment
is too important. Incorrect design done by an
intelligent system can cause permanent
disabilities during even the treatment period.

The problem of adversarial examples is more
dangerous when we think about medical
robotic systems. For example, a robot system
performing autonomous sugeries can kill the
human or cause harmful results during the
surgery. When a robotic system is thought as a
supportive assistant for experts (human
doctors-surgery operators), a manipulated
system may give incorrect directives causing
problems within the surgery.
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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 gpplications and fields including
Biomedical Engineering. 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 original-correct 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 Aificial Intelligence

Blockchain is known as a great tool 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 amns 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 Artificial 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 blaek
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.

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

5.4 DataHiding for Protecting The Data

The data hiding approach can be used as a
protection component within original -correct data
for training. In detail, some additions, whch can
update the data as confusing attacking techniques
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, itg
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 Artificial Intelligence is a product of the
humankind, a better control may be found by again
humans. In order to ensure required 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 may be 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 disadvantage as it is
discussed widely in the context of Artificial
Intelligence Safety.

6 Conclusions and Future Work

In this study, technigues & 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 subjects 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 examples and
defensive technigues against them will be one of
the most critical research interests in the future.
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Artificial Intelligence Sakty and the topic of machine intelligence. John Wiley & Sons
adversarial examples are both critical and trendy 2006.

research interests. Because of that, some other [12]
future works were already planned in addition to

this study. In the next studies, all available

- i 11 AcOBostrém, N. GFuture
progress in artificial intelligence: A survey
of expert opiniond In Fundamental issues

defensing techniques against adversariggxamples
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 eperiments, simulations and
experiences.
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A Research on Determining the Level of EHealth Literacy of
Individuals

Abstract

With the spread of the Internet and the increase in access, the Internet has become
important source of knowledge for individuals. Individuals can access a lot of knowled¢
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 ctin.
Individuals may face important health problems because they conduct research on ¢
important subject like health and sometimes apply the knowledge they have acquired. T
aim of this study was to determine the level of dealth literacy of individuals and whether
they differ according to demographic characteristics. The research was conducted in Ju
2019 in Istanbul. The research data were collected from individuals who are 18 years o
and resident in Istanbul. Survey method was used to collect datAccording to the results of
the study, the levelof EAAT OE 1 EOAOAAU 1T £ OEA DPAOOEAE
0.82). According to the results of the research, the level of-health literacy of the
participants did not differ statistically according to the gender, age, marital status ant
whether or not to work in any job; however, it was determined that the participants differed
statistically according to their educational background. Within the framework of these
results, some suggestions wer made to increase the level of-bealth literacy of individuals.
Keywords: Health Literacy, EHealth Literacy, Internet, Health
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uygulayabilmesi E1 A E1 CE1 E AAAAOBIAMAOEACHIAT AOBEhAICAZA®I ET1 EgET
218 3AglagE T EOOUAUAOI gE Qii QRIVEDAE AAURTI OBADHAPAR AAOC
UAOAOOGEU 111 AOgh AAEA OARBT AEDRUOCABEDEERRBAUDAR AEDAO&T
EAOOAI gEl AOI A OA ET O0OUODA dlabiinfeltddia [P]18E EAJII IAORAAOH LAAMT B IAC
AEI CE AEOEEI EgElIl Ah OAOEI Adplumum EFA d | AgdEHOIO UAIUIALOR aglgiaA @4
Cieli o KPACETOOA®U g E EEUI AOT RIOCKED Al GEGITIAAGH ADHAOABARGHAIA
O1 0061 1 AOAN AAE1  OAOOE O bireyeiinl eAQ Agai 13al EA AT EEFOUBANAOAR A 3
UAOghl AOgT AA AOOaghAh OAOks R4E OAANDBHAAIAGW AAA Al
Ol 0011 A0 UAhRAI AUAh Ei Ae EEGRIABE g CROAA £EAECHIAY 1A(0FA hCE ¢
OAgl gE EAOAAI Al AOagl AA AODAhAGI ATIITROE EAGA &1 QAT gh DA O

AOOahA T AAAT 113].A ASEA o 1 AaERDA A EIQr . § v

I EOOUAUAOQI gE Al UAUE Ui EOAFE AEOAUlen OAgl g E
profesyonellerinin  verdikleri bilgileri ~ ve | OAhOgq 0Ol Ah ( AUEOAI QTP C
EOI 1 Al AgEl AOg EATEI Al ACEQAOAANENRRROE OEE OAHIDE OBA O QEAN
ET OAOT AO CEAE [ AAOAI ACAAEBAOAAI ARMADA ®lRa B YA BiAQRITAOE

AAEA ETTAU AlT1AOI AO8 438RAB1 MOQGIdaABa 6RAIDEA®I OERD

bilgileri ve OAT DOT I 1 AOg OUCOT EAHEEBATARA | awEéqxés I OAR O3 0i A
AAAOI AO8 4AAAOEI AOEUI A EECSEI 6 BADA 1 10AM A AOA LA A EIA
AEOEA 11 AOAE EAO3l1 a0l AO £08i O AAMCOEOT AT AEQEAT AIOIAI
OAgl WOI AO HOM® +SNR ¢2LXFYFE | NI OP
"EOAUI AOET OAgil gaE EI 10001 AA EAOAl g AAOQOAT ahl AO
OAOCEIT Al Al AOE OA OAgi gk EBIOGANE®I Ol A Al B 1A cadl BAE | Aﬁd E
yapabilmesi E€ ET ~ OAgl gE | EQOOUAUARNIAEOCARAYRY ET (il E AET I
Ul EOAE 111 A0 CARAOAETI AEOARARAEOSOAABE | EUMEJdAERIAADET EI
AEO&T E EAUT AEOAT OAgi a®li QO1 AQ cPAL _AAElAc}EEJAﬁA@ADS |
Ol ARAAET | AEOA OA AO AEI EAOAL a IEAY ADRH A1 TAEQOMAB AOI ¢
i1 71 AUAAEI i AEOAAEOS dil OAORADLEDI AJAROETIAARERBREEIA E/
ET OAOI AOA AOEREI ET eretdi A%ﬁEEBE CARDKRAAS HPIGADA AA A3
AEOAUI A0 EsET EIAIITE AEQAL KBDEREIMAAAPAT w=RABHAE
CAI I EROEd®AST BEAWI AG CET E /AEQOUAUAPT Arpi VAR ABEG EIl &/
E¢ET GCiTAAT CiTA AOOAOAE4IAQABAA EKARAOREDLE &R APAI AQ OA
internete  AAh OBOOI AE O[B]AQ®4 AO5EAOANR OOl Al quﬁLAlg]&JAD\Q"Aé_AﬂBQQ
AOAROa Ol AGaT A CEOA c¢mpuy Oé@D%UgIQEL@?Eﬂe AUREIRIA
i 1 EAT EURDT AGT OEOI T AT AT 1 AD@AN Oawd gi@d A Al OAOCARQI ah g
ET OAOT AOOA OAsl aEl A (@1 CEIADOAER CEA £ AAFED oA @A EC
dil OAOT AOOA OAgl aE AEI CEOEC EAOAM®PRDIAAT Al ARBU AQIYAGRARC
Ui EOAE T11AOGg OA ETOAOI ABORODBUGPa EITA VI EQIECTAEANCEN
6T E ETT AU OlOVeIaAAET EBROBRIGDI Rlpg CLOATETEO T1AGSO
ETAITE EAl A EGQROEDE Ef 6DOGEAAABI ££9n vGIE L EEAOO OE
Al AEOOI 1 EE EAUT AEI AOAAT EdARIIdgihOl @8 cel &AEAE[ @QEAIAD
AOAT AER AODI T AER AT AT AEWOAAAb’Aéi(A"F‘@'EEﬁEAE BGRUAUAOI
AAET EI AT AEI CEUE AEO OAgiAPR! AGIORAARIOBT E e EUI AE |1 UAOD
kullanabilmek veya uygulayabilmektir[7].
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I OOAi g1 AA UAO A1 AT UAT T M UBREIURT ARDERY AAKE CERKDE
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UARAT T AGgT A 1 AAATg8T 1A LA(EaJAﬁAME@DAAEEEE EUAT T EEI AOA CE
internetten edinlei OAgl g E AEI CEI AANOKHI Al AEOKEBIONAOED CEOOAOI
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Detection of Road Defects using Deep Learning

Abstract

Countries allocate large budgets fomaintenance and repair work on highways, which is ar
important means of transport. Detection and elimination of road defects such as parti
collapse, pit and crack on the highways play an important role in reducing the accidents.
this study, a methodfor detecting path defects using deep learning is proposed. In this stud
firstly, an image dataset with path defects was created. In the second stage, images tal
from the roads were trained using a pretrained network model with SSD Inception V2 Cocao
an important library of Tensorflow. Tests performed on a prerained 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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Digital Transformation in Financial Enterprises

Abstract

YT O1T AAUBO x1 Ol Ah AECEOAIT O0O0A impoEinOdgehdatdmis
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 a key to the future survival of enterprises against the ever changing customer needs. Tl
study aims to clarify what digital transformation means, the factors that trigger the
transformation, the steps that need to be taken in order to succeed and the areas
application in the financial world.

Keywords: Digital Transformation, Mobile Technologies, Big Data, Cloud Computing, Soc
Media, Robotic Process Automation
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Models in Banking , Noor , Wan Adilah Wan Adnan , Fauzi
<https://thefinancialbr and.com/72142/ps Mohd. Saman and Ahmad Hanif Ahmad
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models-in-banking/> 2016 4th International Conference on User
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Detection of Lung Nodules Using Faster Regional Convolutional
Neural Networks

Abstract

Lung cancer is one of the most deadly diseaseseddhs 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 lungnodules on computed tomography images (CT) was performed b
using Faster RCNN (Faster RCNN), a popular model of deep learning in recent years
Firstly, a dataset was created using 245 images obtained from CT slices of 41 patients. ~
nodules on CT imges were then marked with the help of a specialist and labeled accordir
to their types.. After the data set was divided into training and test sets, CT images containi
lung nodules were trained on a pretrained restnet50 network. In the experimental studies

conducted within the scope of the study, benign and malignant lung nodules were detecte
with 94% accuracy. In conclusion, the proposed computesissisted system can be used b
physicians as a secondary tool in the detection of benign and malignant unodules.

Keywords: Lung Nodules, Computer Aided Detection, BT Images, Deep Learning, Fa:
RegionalConvolutional Neural Networks (Faster RCNN)
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Genl ¢k Yakamdaki Enerji Verim
Demet CANDAN, Zuhal OKTAY COkKUN
'Kzmir Demokrasi | nAavkeyg Isti & seis,i Ma KM¢rhee nMdg hsd ki s i i

mi S

&1 OEl UAEaq0l AOg EOI |1 Al aigliagl AUAI OgliAOq
OAOA CAUa AIEOUIT1AOgh Ei OAOAI g0ai1i A OA
l UOgIARRATIEUET AT AOEE EAUT AEI AOagl gl UAEI Ah
EAUT AET AT AT OEOEI A0 TAAATE EI A UATEIATA
AUAT 01 AE OA AT AOEEUE OAOEITE EOI1 AT AOAI
BinAl AOgl AT AOEE OAOEI 1 EIEgE OI1 Ugll AOAA
UAOg Oai 1 AT EUAOI AOETER AihiE AT AOEE OicE

h 1606 AET Al AOal gl Ak,
OucOl AT AAEI EOI EgET E AAgAOl AT AEOI AUE Al Ae
=01 1 A i i EOI EgE EiT OO0 AA AOAROg0Of Al A
hAEETI AA EOITATIT A EI1T0001 AAEE FAEAOEBREAAED
ET AAI ATIi EROEO8 3 0AT AAOO i 0i11AOE EOIITAI
EOI T AT ail AA AUl gE Oi EAGEI AT A1 AEOOEE AT AC
61 E UAI ATl g OAOCEAZAEAAA EOI 1T AT AIAAd AEIOAA aOBA
Anahtar Kelimeler: %1 AOEE 6AOQOEiIi 1 Ei EgEh %O !'i AOiI AOE

Energy Efficiency Improvement Practices in Daily Life

Abstract

Reducing the use of fossil fuels, greenhouse gas emissions in energy production ¢
consumption processes are among the most important causes of global warming and clima
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 reducehe
consumption of fossil fuels with renewable energy sources and to evaluate the existir
energy by using energy efficiently. Buildings energy efficiency has occupied a promine
place on the agenda over the last decade. In this study, by comparing the itiddal
investment costs with the monetary savings that can be achieved with low energ
consumption, researches have been made on how to use energy resources more efficiet
by aiming to evaluate the economic applicability of improving the energy performee of
residential buildings. At the same time, the use of multimetable tariffs has been examined
to raise awareness of the effective use of household appliances. By using standard produ
the energy consumption of electricity products which are highn energy efficiency is reduced
by approximately 35% per month and when the same products are used in mutime tariff,
this value decreases by approximately 50%.

Keywords: Energy Efficiency, Household Appliances, Energy Consumption, Tariffs
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Breast Cancer Praliction 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 ca
serious illness and deathTherefore, early diagnosis of the disease is very important. In thi
study, NaiveBayes, Bayes NET;Nearest Neighbor (kEBC), Random Forest and Suppot
Vector Machines (DVM) machine learning classification methods were used on the brez
cancer data setThe performance values of the machine learning classification methods i
disease prediction were compared and interpreted. The most successful result was %72
with k-NN method on breast cancer data.

Keywords: Breast Canser, Naive Bayes, Bayes NE'NNK, Random Forest, SVM
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Automated Software Delivery Platform

Abstract

Nowadays, with the rapid acceleration of technological developmentsagile project

management approaches have reached an important subject. The concept of DevOps, wi

has a similar philosophy with the agile project management model, is gaining importanc

day by day. Companies that want to gain an advantage in the sect@mve to produce fast

projects and take the completed parts of these projects into production quickly. At this poin

the DevOps approach provides advantages to enterprises with continuous integration ar

continuous delivery approach. In this study, an awmated software delivery platform that

manages the eneo-end transfer of software developed in a corporate bank to the

production environment, crossplatform support, and integrates open source or licensec

products at the software lifecycle steps will beliscussed.

Keywords: Devops, Continuous Integration, Continuous Delivery, Software Developme

Life Cycle .
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"I T11T1UAA UAUglai CAIEROEOIA Oi OAel AOET A
EeET ET AI OAhag 08 ' Ai EROEOEIT Al UATE OUC
AEOAOa1 1 AGg Al 1T A UADPagl AT 1T DAOAOUIT T 1 AOAel
EAOAOqU OAOI EI AOI AO UAPIAE TITEIT T11AEC
UAUagl gi UARAI AETCIi OiTAA UAO AiI AT EAO

I 01 i ACEE OAOI Ei AO UAPagl i AEOAAg 08 9ANgé& Al
i OiT CAITEROEOEUI Ol AOh EUAITTEEI A &AOEE Ol
OPOET O AAg OAOEI Al DPAOEUI 601 AO EI A &Alagh!
CAIERGEOI A Oi OAAE 11 AOCAE ARNDPAN | ADal A4 o qUEA

€gEl AEOAAg 08 "EO OAEgi E@AOEOEI AA UAO /
CAI EhOEOEI AAEI I AT E OA UADPal Al  UAOAI Alg

OAOOEUIT ETTO0I 1T OEOORA|I BOBOIE®AI ARBOa &k (
OAOOEUIT I Ei 106011 OEOOAI ET AAIT AAga OgE

AAEOAAE]I AAAEOEO8 4&6# OAOOEUIT EITO6OIIT O
AT AA AAET AT EAUAT ai i AOAAT AAEOAAEI AAAEOE
Anahtar Kelimeler: 6 AOOEUT T +1 106011 3EOBAI T AOEh $A

Subversion, Git

Transformation of Version Control Systems in Corporate
Companies

Abstract

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

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 philosophymate 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 agi

processes as project management model shape their works with peds 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 centralize

version control system to a distributed version control system will be mentioned. The gain

obtained by switching from TFVC versiorcontrol system to GIT version control system will

be mentioned.

Keywords: Version Control Systems, Distributed Version Control Systems, TFV

Subversion, Git
1 DANROG AAgai OgU IhIAE)@EAqeONIAqOS ( A
Versiyon kontrol sistemleri bir dosya veya bir OAOOE U ' ' OEOOAI E EOITATI
=i i A Al OUAAA UABPal Al 0|AE@§ ehtépﬁowA@AéEb'AE
AAAAEI T AE EéET OUCOI AT Al AlD SO ORP PRHBEO
EOI 1 ATl g1 AOAE AEO Al OouU ATerC 'Jﬂ?rd)\{?rﬁ')é% kO“”‘E'J %#HW'E endine

AAGEREEREEDORO OEOEEOAI AE EOGA gAP ARyA Ok () difelo AT O,
EAUg Ol AOg EI A AA Oiil BDAU AARIE A 4" Q@zQG%Q%Ed%' |$I%IU|A@9\|
EAUa® Al Oal A Al aliah EAOEAIEC é’A A/A?IOAAEF_'F_' CfO&(?IEdI
versiyon denmektedir. Versiyon kontrol sistemleri SC_:,CAS | OAA #1 AA #1100l 3 U(
ESI 1 ATl al AT DOT COAI 1 Al A A&it Ao %AA%U%MMA%ﬁ%Eﬁﬁgﬁla
Al O UAEI Ahal OA eéEUITITA
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UAghl AEOI Al AOg EATAE 101 TADQIOAONEOCARKRAARE] AAAE
EeAOEOET AA EATAE CAI EhROEOAEBABALNE EAREODBEBI 1 AGIGIAANJ
OEOOAI 1 AOE EOIT AT gl A Aei ghEADBADAO M&Q%E CEBAE ¢

- AOAOOEATI h 36. CEAE "AAbtépABAqu%ﬁ ADIAE

T TEIT8 4&6# -EAOI Ol £0 AEOI AOgl EOAEQ®E
Team Foundation Server isimli ug ®1 Ai AGg T Bir kod deposunun yerel bilgisayara
EcAOEOET AA AiOiT1AREE 11 AOAR abhdOani afEAPEEPRB AAE
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AO6 AOOOI AA UAUal ai QAlEh g % A 8:

Al ARAEI ADal A EAOAO OAOEOE% OgoéAl OEIEﬁ
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1 AGgli UAOAOal Agsal gh I A6gih 1 ADARBYIORIOE] EETeh 6 A A
OUCOI AT Aggala AEEEAOI EAA IATAAMEO kT AEDGAIR OOAT Almer 36 .

AAR PIDPIilAO %‘f"k ALE%ﬁé;EéélE‘}'é&q J'éﬁE‘}@A #&BT

19801eOET AAhagl A
AAUAl 3 2A0ECUIT +i10071 BEOBRIAT EL 481 E AUEQ ;EAX]JF\'AA‘
EOI A EAUAT I ah0a08 $AEA ORI @NA%E’%QM ATG /’3 'gLﬁf'l'A OET
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UAOET AR AUl a Al OUAT al UR ﬁAQ@ﬁbu&oq!ﬁﬁﬁﬁk A RGAIAL I(
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mercurial [9] ve Git [10 ,zAEEI i11AE éLl l'\é) A BF ﬁéﬂ(g C i A §EAE,AE;
AAoaOaiiagh OAOEUUII Ei 1l | [ . ’
6agEligh0g08 "0 OEOOAIITAO gg%@ O%@%’i@égﬁfﬁ@d&?@g éIAEA‘
GitHub ve Bitbucket gibi web sitelerinin . . . .
PiDi 1 AOEOAGET A OAl g€ 1 A0SO @A@PE~ 6 a6 3 EQT AE Al
topl®1 Oz O1 AA AT UAUCal EOI 1 AT al k ﬁ@éeﬁ..}i\i AAEAS FUE A
OEOOAI 1 AOET AAT EEEOET AA CAI Eq:\@)% I ERde ®h OO0 AEO3 8
_ _ _ 30A0 OOEII AEO&T E #63 E
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EOI 1 Al gUi 0O0AT alU )$% 1 EU OEURABNIEMGER | AIEC Ad A B\ LAALT &
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master
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testing
a A BISit branching [10]
CAOAEOE8 4ii AO eAlaghl A
o CA1 Eh O HIovE brahdh sttEjidini uygulayan
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OAT al DA UAUal ai AEULH Hi IGEOCOAT ET A AET I hil Ehi Al E
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Al Al g EhCAI AAEUT O OA U EFroReEE | Q TAIGEA Q@i OA EAE OA DRIA EE | A
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kontrol SSOOAT E 11 AT " EO EI A &4P6EH8 AEOOEHAIx AHORIhiGa 08 -
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4186%# OEOGOAIETAAT ' EO OEoo@égﬁp @AE&D "Eh DA
ne kadar basit bir operasyon gAE CEOI T ORAORAK | 3 AA =
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The main purpose of plant breeding studies is to select the best individual (genotype) k
combining different genes. While making this selection, estimatiostudies are done by linear
regression analysis established between yield value of genotype and yield averages produc
in different regions. In this study, 24 genotypes from 10 different locations, yield values ¢
these genotypes and average yield valued 40 locations were estimated using genotype
yield. In the estimation, M5P, Sequential Minimal Optimization (SMOReg) and Line
Regression (Linear Regretion) methods which support regression analysis were selecte
These methods were compared according tthe Root Mean Square Error, Mean Absolut
Error and Mean Absolute Percent Error metrics. M5P method used in the estimatic
revealed 24 different functions at the end of the study and showed higher performance tha
the other two methods.

Keywords: Regressim Analysis, M5P, Data Mining, Sequential Minimal Optimization, Plal
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Estimation of Genotype Yield Using Data Mining Methods
Beng¢ KOYUNQU &t G¥K
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Abstract

Breeding
1 Introduction

It is called plant breeding to obtain new plants
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 quality
than the hybridization programs where the

varieties and lines are available. The gengpes

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 meaningful
conclusions from the available information, to
classify, group data, to estimate sing 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, has survived until
today. However, using only linear regression
method in the evaluation oflarge 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 linear

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

regression method, M5P and SMOReg methods in
data mining were used for genotype estimatin
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 given 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 data mining [4]. Attributes

OELxT ET 4AAlA ph OITES 1
O! OnAEAd OAEAOO Oi OEA 1 OAC
69 EAI AB OAEAOO 01 OEA UE

genotype used.
Table1l. Sample dta

loc gen AVEff
1 1 3375
1 2 3375
1 3 3375
1 4 3375
1 5 3375
1 6 3375
1 7 3375
1 8 3375
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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 responseariable 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 is desired, 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 rununtil all the samples reach the
desired level [7]. SMO is used for classification and
regression procedures [8]. M5P algorithm is
formed by combining general tree structure and
linear regression functions [9].

3 Results

3.1 Performance Metrics

KAl g hOAARBI AT 11 AAI
I OOAT AT A EAOAOAI
mean square percentage errorRMSE) ve ortalama

| UAOE|L,AAE
EAOAT 31 B b BB A s,

b600— B

)

3.2 Experimental Results

Linear and SMQregression functions as a result of
the test studies conducted on 960 data including
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 * 10c-0.0888 * gen+0.3613 * aveEff +
0.2672

respectively.

The values 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 is frequently
used in plant breeding, gave the highest error rates
with 4864 RMS and 02766 MAPE values. The
Ny |v|5PA

i 601 AE Ui UAA EAOQA - AAT 3 GoegianbOA DPAOAAIT C)A(;A

error -1 0% i,AOC‘)EE‘l AOE EI A 1nkB etdd lyléldsﬁcEnQEbllffel’élh 10datidris in
2-3%h AEO i1 AAIETOACOAOEd EA AL derobfpEL dsel in plant breeding program and
EITA CAOeAE AAgAOI AOE A O{iciaaletadek & thel Idt&ddnEhdrcEestinfaied Wy 1
EOAAOAOGEE AEO [ AOOEEOEO usfgendype. FOER estfhdf ISmdRedE dnd Oa
El el AE EeEl OaEeA EOII Alvgp Algomh&@%e Useh O EnelE sElgar O A

Denklemp 8 AA CEOOAOEIT AT h AEE irelyBssibnArieth@l whithai® frequedtly 8sed in

YO YO pTT

B © 0 . 1)

MAPE, which is frequently used in the evaluation of
the results of 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 absolutpercentage
error obtained by dividing the actual values by the
actual values for each time period [11]. The
formula for calculating the MAPE error metric is
shown in Equation-2.

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

plant breeding. The selected methods were
evaluated with RMSE and MAPE error metrics.
According to the test results, M5P algorithm
showed the best performance. In future studies, we
aim to reduce the error rate to lower levels with
ensemble methods.
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Novel Estimators using TheitSen Regression in Simple Random Sampling
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Abstract

Utilizing the estimators in Kadilar and Cingi [1], it is proposed new ratigype estimators

based on TheHSen regression in simple random sampling. It is obtained meanare error

(MSE) equation of these estimators. Theoretically, it is compared with the MSE of sugges
estimators and the MSE of traditional ratio estimators. By these comparisons, it is show
the conditions that the suggested estimator is more efficienthan the traditional one. In

addition, these theoretical results are supported by an application with original data.

Keywords: Ratio Estimators, Thed#Sen Regression, Mean Square Error, Efficiency, Simj
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:

where 'Q plt8 v, 6
squares method,"Y and Y are the population

variances of the auxiliary and study variable,
respectively. Y is the population covariance

— is obtained by least

o w W ‘*fw o between the auxiliary and the study variable and
B of finally, 'Q —is sample ratio, where n is the sample
o W ww o o 6 ¢ size, and N is the population size. The population
of O ratios are below
® ; ‘uf w I ® o Y Y =Y ;Y '
o I l .
) O O o . . Y —— and Y
w — — o w O T
o w o Kadilar et al. [2] adapted HubefM estimate to ratio
, w 0d o . . estimator presented in Kadilar and Cingi [1] and
w & 1 o > I v obtained the MSE equations. Then Zaman and

Bulut [3] proposed new estimators by considering
various robust regression methods. In this study, it
is suggesed the ratio estimators using TheitSen
estimate

where, 6 andf @ are the population coefficient
of variation and the population coefficient of the
kurtosis  belonging to auxiliary variable,
respectively. w and of are sample means of the
study variable and auxiliary variable, respectively.

Here, @ which is calculated & & —, is the

2 SuggestedEstimators Baseth TheitSenEstimate

Motivated Kadilar et al. [2], it is proposed 5
different ratio-type estimators using TheitSen

coefficient of slope obtained by least squares
method and is unbiased estimator. Alsd, is the
sample variance of auxiliary variable and s the

regression. These estimators are modified as
below,

sample covariance between auxiliary and study o W W © ‘*fw X
variable. Also, it is assumé that the population of
mean & of the auxiliary variable wis known. ) w O O o . |
. . : () — W O
The MSE equations of these estimators were given o O v
as below [1] OO o
| [ | - - ® 7 w ®
e —Aede IHede 1 Lua T e
Sodeo Moo o 6 99 Wy o o6 o
r a o 6
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d T
where @ are coefficients of slope obtained from
Theil-Sen estimate.

Least squared method is vulnerable to gross errors

pp

by comparing the MSE of the proposed estimators
with the MSEs of the classical estimators,

0 "YQo DY@ ;Q phkiBh

0 " C¢Y Y ¢Y YO " .

ET A EAMEHebvd A O AEOOOEAOOET T O

AT A EO Al Ol

tails. In this case, in order to make better ¢Y Y ¢Y Yo " m
estimations, regression methods which allow the 3 'Y <Y Y
linearity assumption in the parametric regression 0 " ~

to be stretched are needed. These methods are .

non-parametric regression models known as O 0 qY (14)

regression malels. Theil zSen estimate will be Similarly, for 6 "

used in this study. 5 5 Y (15)

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 hd and who [5]. The
whd Bhohd value we have consists of n
observation pairs. @ Values are known, different,
independent of each other, and sorted as follows
w o E ®8 4EAEI 80 AOOEI
defined if there exist ties amongwi, and was
extended by Sen [5] as

A w

f a QQi

“fo@ wp O
w

a plBR 8 pC
where med stands for median. The estimatr was
referred to as TheilSen estimate in literature [6].
Theil Sen estimate is, withi@ w breakdown point,
robust and has a limited effect function and high
asymptotic efficiency. For this reason, it is
competes well with other slope estimators [6, 78].

The MSE equations of ratidype estimators
modified using TheiltSen regression can be
expressed as (6). The main difference between
MSE equations is usage af instead of ". The
MSE equations of the estimatore HQ plth8 v
between (7)-(11) are obtained as below:

g PO . P
UVYQy e — Y Y ¢o Y Y
6 Y ¢Y Y g6 Y
Y po

3 Efficiency Comparisons

In this section, it is obtained the efficiency
conditions in theory for the proposed estimators

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

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
An®@ diretion vfh&h x ahd yO

The statistics of the population are given in Table
1.

Table 1.The Statistics of Data

N:111 & Yoo

36.34234 0.0809
n: 30 o Y o

448.8649 0.0806
0 : "Y: Yoo
1538435 77.4562 0.0735
" "Y: Y o
0.9487736 690.5496 0.0809
04, IOR Y
0.1064202 45.10873 0.0760
Y 0:0.1064 0 ;
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 are calculated as
below based on Equation (16) and are given in
Table 2.
Y Ow

plths (16)
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In Table 2 when it is examined these relative
efficiency values, as it is seen that efficiencies of
the suggested estimators based on TheBen
regression to classical estimators arsmaller 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
O 90.61 1 29.35 0.32
(= 90.09 1 29.12 0.32
O 77.35 1 23.86 0.31
(= 90.59 1 29.34 0.32
g 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 can be
summarized with the steps below.

Firstly, ¢ sample szed 1000 sample is drawn
without replacement using 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:

"oy gt p ™ ™
YO ——
0 pnnnw ® P X

where & represents the estimated mean for
"Q plgfB fw whot amd & shows the population

mean.

In this simulation study, sample size is taken as
¢ ¢ fo ft mwin Table 3, relative efficiency values
of our proposed estimators with regards to

classical estimatorsfor each¢ value are given. The
MSE values are calculated with the help of

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

equation (17). In Table 3, it is seen thatthe
proposed estimators are more efficient tharclassic
estimators for all sample sizes.

Table 3. The MSE and RE Values of Estimators for
Simulation Study (j=KC and TS)

. Classical Theill
Estimator
MSE RE MSE RE
g 105.397 1 78.108 0.741
g 104.482 1 77.274 0.740
20 g 83.644 1 58.675 0.701
g 105.377 1 78.089 0.741
g 90.203 1 64.439 0.714
g 58.030 1 41.329 0.712
g 57.535 1 40.896 0.711
30 « 46.167 1 31.180 0.675
« 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

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

and simulation inferences are also satisfied by the
result of an application with original data. In the

forthcoming studies, we hope to extent the
estimator presented here for the development of a
new estimators instratified random sampling.

2y Boktdbera-o DOASYOBT | .yIRE PILEE MNE (
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Abstract

Nowadays, new security vulnerabilities are emerging in computer networks and it it
becoming more difficult to detect these sophisticated security vulnerabilities. Therefore, i
is inevitable to use machine learning methods to detect networknomalies and attacks. In
this study, we have made classification on NSKDD dataset containing network based
anomaly data with various machine learning algorithms. According to our empiricial results
obtained from the data Genetic Algorithm feature selemn method has been applied,
Random Forest algorithm showed the best performance with 99.4% class accuracy, 0.9
sensitivity and 0.988 Mathew Correlation Coefficient 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. Cyber attacks, such as worms and
spyware, are becomingincreasingly common as
threats to network security. Intrusion Detection
Systems (DS are now gaining importance as a
special purpose tool to detect these threatening
elements. These attacks and threats have become
costly and dangerous for companies [1]. Aerefore,

it is inevitable to use machine learning methods to
detect abnormalities in the network. Anomaly
detection basically finds patterns in the data that
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 al.q] in 1987. Shon and
Moon [3] reached 98.65% with radial based
support vector machines. Amor and Benferhat4],

Bayesian networks and decisiortrees 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 ab][
developed a network intrusion detection system
AACGAA 11
achieved a success rate of 97.12%. Patil et af] [

With Adaboost, they achieved 90% class accuracy
on the NSLKDD dataset. Li et al. ] achieved

81.84% class accuracy with GoogleNet convolution
artificial neural networks. Dhanabal and

Shantharajah B] achieved 99.8% class accuracy

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

with feature selection method with Correlation
based Feature Selection method and j48 decision
tree method. However, 20% of the NSKDD 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 this work is organized as follows:
methods, experimental results and conclusion
OAAQEI T 08 )1
the feature selection methods and decision trees
used in this study. Results and experiment settings

AOA T AT OETTAA EI OEA O2A
section.~ Finajly, we_ conclude our ~Work and
AAOAOEAA OEA ~Z£EOODOOA
section.

2 Methods

2.1. Dataset

In this study, NSEKDD data set, which is a subset
of the most popular data set KDD999], is used in
intrusion detection systems. NSEKDD, to reduce
similar samples derived from KDD99 by [LO]. The
NSKKDD data set contains 148517 data67343 of
which are normal and 71463 of which are

. Aa Odfess 'cldstlfier@and [ O lafdfRalies, 41 attributes and 4 attack types. The 4

attack classes are further grouped as DoS, Probe,
R2L and U2R. Figure 1 shows a portion of the
dataset.
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sample number | sample content

type

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

tep, ftp_data, 5F, 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,

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

, tep, private, S0, 0, 0, 0, 0,0, 0,0, 0,0, 0, 0,0, 0,0, 0,0,

dos

, 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

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, ecod, 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

Figure 1.Sample data from the NSIKDD dataset

2.2.  Feature Selection Methods
In this study, we used Genetic Algorithms and
Particle 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 popuation in genetic algorithm
terminology. Populations consist of sequences of
numbers called vectors, chromosomes, or
individuals. Each element in the 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 tobe
formed in the new generation. The selection
process is the process of selecting parent
individuals to create new individuals based on
their fitness values. The crossover operator is
applied after the selection process and refers to the
exchange of certmn 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 mutaton [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.

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

However, unlike GA, PSO does not have
evolutionary operators such as crossover and
mutation. In PSO, the potential solutions, called

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

Classifiation 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, #IN, Logistic and
Random Forest machine learning classification
methods were used.

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

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 results of categorically dependent
variables that depend on one or multiple predictive

variables. Simple and multiple regression analyzes
are used to analyze the

mathematical relationship betveen 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
3 Results

Tests were performed on NSIKDD 99 dataset
according to 16fold cross validation test technique
to detect anomaly behavior in the network. In this
method, the data set is divided into 10 sets. 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 wereaccuracy,
recall, speciftity, precision, area under the ROC

and real world applications in different fields [16].
AOOOA
(MCC) obtained from the complexity matrix{17].

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

According to the results shown 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 Forest has givenbetter results with PSO
feature selection methodon the dataset compared
to other classifiers.

| 5 # AT A - AOEAxB30 1

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

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

< 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
kNN(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
KNN(k=1) 98.76 0.989 0.987 0.986 0.995 0.975

Random Forest with 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 selection methods.

4 Conclusion

Anomaly detection in the network is correctly
detected by 99%using machine learning methods.
Today, nore and more sophisticated anomaly
methods are being developed. It is inevitable to use
machine learning algorithms in the determination
of these methods. In thefuture, we plan to detect
anomaly movements in the network via an online
web server
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Forecasting of Stock Market Values of Airlne 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 colected with PYTHON programming language using Twitte
APIs. Daily stock value data of Thy for dates between 01.01.2038.12.2018 are collected
AOT T "TOOA dOOAT AOI 8 #1 OOAI ACETT AAOxAAI
day was analyzed with 8SS statistics program. As a result, there was no significa
relationship 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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Kargo kirketlerinde Gezgin Satécé Probl
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Anahtar Kelimeler :* AUCET 3A0gAg 001 Al AT ER 9APAU
Algoritma.

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

Abstract

Although the traveling salesman problem has entered the literature many years ago, it is ol
of the important research topics of today. The aim of this problem is to minimize the worl
done, the route and the cost ¥ going around all the nodes on the graph. In this study, th
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 application, graph informatior
belonging to 39 districts obtained from Istanbul district map was used as data set. When tt
results of the study were examined, it was seen that Artificial Bee Colony algorithm obtaine
better results in terms of both route distance and working time compared to Genetic and Ar
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 eggments carried out
with the Ant Colony Algorithm, it was found to be 538 km. The best result value was found
be 504 km in the experiments performed in the Artificial Bee Colony Algorithm.

Keywords: Traveling Salesman Problem, Artificial Bee Colony, nA Colony, Genetic
Algorithm.
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. AEOA "AUAOh $AOOAE G6AEOQCEO%WI AGEAEAT ABEYR)MAKMOBCAIT A / Oi
Eg OAT I AGE UET OAi 1 AOE EI A O3l ag&l AT Ag0Oaligh0g08 %l AA
MCCve FOOAT 3 DAOAI OIi ATO | AOOEEI AOE AegOagl AAT 1 EOAO
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Anahtar Kelimeler: 0 AOEET O1 1T 4ARAADAI" eEdQ& hAT1AO 11 ANbleUER v UATI
BayesRastgele Ormah $AOOAE 6 AECEHK - AEET Al AOEh E

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 walkingpeaking and becomes unable to meet
his daily simple needs alone. In this study, data obtained from speech disorders (dysphonia) of
188 PD 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 andKearest Neighborhood kNN) machine learning methods.
The obtained class accuracy, sensitivity, specificity, MCC ar@Score performance metrics are
compared 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: ParkinOT 1 6 0 $EOAAOAR O0OET AEDAT #1 i,NnivdBhye) ! T Al UOE
Random ForestSupport Vector Machinesk-NN
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EAOADPI AT g0 OA AOT A CEOA ABAAOEEI DOGOOOAREBDS pABAT eI

AT 001 PE OAAAT 1 a3 EAOADI Al gratdsinden elde edilmektedir.

E(T,X)=> P(c)E(c) Tahmin

ceX P N

Gain(I'. X) = Entropv(T) — Entropyv(I.X) g b | opl YN

k-EYK uygi AT AOgT AA Al UAEgl E OAT A & N o) o
Oal aZal A GCEOA EICEIE EOIAgET Oal gA& 6AODEO AAEI EC

UAEal Eiihdi AO VvEIEA |AOA/EAOEAEL§|IA&OIEMtﬁSbﬁE| a O
it EATC OA AEgAOI AOER ¢nnydgpd a /& $+ @RODNDEPG N)
Kesinlik = DP / (DP+YP)

d[iJj]z\jZi:l(Xik_Xjk)z $ OUAGIDRN(BRE- YN
AUC= 1/2 (DP/( DP+ YN)) + ( DN/ ( DN+
YP))
3 Bulgular MCG= DP*DNYP*YN/
0( OAEIETETAA CAOeAEIkdh O(DP+YP)(DP+YN)(DN+YP)(DN+YN))12 p T
eADOAU AT gOO0I Al A1 IOAIODI AQ@@UE@ﬁAﬁa‘EEqEAAA/E OalaAal
OAET EEOAh OAOE OAOE pn AREBQAIRII4AU éA@@@glA,.q&OCﬁ_:ﬁ}|@IEEO
AgEOEIi h AEOEOE OAOGO 111 /@a\oE|UA@A EOEPI A1 AIRT EDAQQR
CAOeAETI AhROEOEI EO8 311 OAOQIAOM ERIEA K& AR OMI O ERERUGHIAOI 1iAs 4
ARgAOlI AOET ET 1T OOAI Al AOa TAOAITaaiy8 CEEOOAMOM  i2i/ A1 Eb OF
AARhAOgi g 1T OOAUA &3EAOS8 Al Oal AA TEAI &% A1 AOAE -10AT 3

AOAl agal AA EAAAA AAEIT AT |
0 ( OAhEEOEIIAADAIOI/E‘MbII%IOQAEEQQG),@,/E|AA|E| PAOAEN O Al O

Al 2001 0w Oh 2~/‘#' Ao OEOE QalA,&ﬁ E@)'AQD'/EI 6]& OjAﬁfﬂélA
+Agg[[EEh _$OUAO|q|qE oAf~ A@@ PoéﬂoEb
+AOOAUg 08 | -##(Q IAOOEEIAOE AAgAOl IAEOEIAE8
Tablo 1.PH olan hastalaraitv er i | er ¢zerinde sénéflandér écél ar é
$1 8001 O Kesinlik | $ OUA O] 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
0OAOEET 011 EAOOAI AOagl AAT 3$AIaA0XO1 BE E 1APAGRA O DA DE E lDADES
i UAOET AA UADPal Al Oal g &l ATAAQIN £T OTABDGEIADRIT ADaAhla FEUR
DAOAI Of AT 0g 4AATTp CEOIiI ARiedAIOE CEshiEp @ PET Ac ¢ Ui EOAE
Tablo2.4" ! E1TA "$ UADPagl i ghAOEI Ad Ail U XGBDIDAR ADAT AEDDIER ©
$1 6001 & Kesinlik | $ DUA 0| MCC | AUC
Naive Bayes 69,23 0,83 0,692 0,462 0,858
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 7897 0,811 0,993 0,328 0,58

e-ISBN: 978$05031-662-9
177



HYR LYGSNYyLFGA2y Lt /2YFSNBYyOS 2y Sktdberdd DABYWORES |.yIRE P LEX MNT (

OAOQEET OI 1 EAv@r@rAlTBAO@IbAyutAEOA

AAOAI Oal al A OAAEE OOOOI | Oh[ﬁ) Mwangi, Benson, Tian Siva Tian, and Jaif'C,
Al ~EUE DAOAl Ol Al Og QEOOAOA Soares. "A review of feature reducti

%9 +0Ag 08 4" AO eAIthA EQE‘techmques in'
P wohtp EIA Ogl a0/ vAddd @E OEd neur0|mag|ng" Neuroinformatics12.2 . . .
p pwhco ATl s 001 OE ARAag AOET A LA CRT R A .
dUCOI AT i Al ah OAOE OAOGE i UA Morales Dinora A., et_al Pl"edICtlll’l
AAEA AARAOal gAgO8 4" dUCOI dementla development in Parkinson'sg ¢
Ee ET i1 AA] ET AARAOg Oq Al EEdlsea_s_e ) usmg_ Bayesian netwoeko8
4" BUCHOI Al Ageal AA 2A00CA Aclassmers Psychiatry Researcﬁ
DAOA OI Al O AOOAOEAT h $6- 6AA Newolmaging2132 (2013): 92.98.1 4 4

P wnhyxx8AATh P xwvhwx 11 AOKNEWooten GF.,Curie,L.J., BovbjergVLlee,

Aihii hoi O8 JK., and Patrie 8 cmrnt h e
" OAAOAO 2EOE Al O O0AO]
4 {2ydzet I NJ 4EAT 77T 1 AT edh *1T 001 Al

Bu € Al QFLDA@EiET QT\T, _EAOOAI AOAQI ﬁNeurosur}gery arld Psychiatry75, 6377639.
e Eel knads Ot Koosl Aot Sakar, 'C.O. and Kusin, O. (010,
CAOEAEI AROEOEI | EROEO®A, vi EFRCAAI AAEACTT OEmsease®sifgh OE E

Measurements | £ $UOPEI T EAdh
Medical %}/Stems 34 5 %Qn 061 o8 %l

Oal g &l Al Ag OagHYK, Réswmee grmdnA E
. AEOA " AUAO OA $6- UEIOAIIAU

EUE DPAOAEI Oi ATOg 4! EIA AT UOOO AAOAIOquah OAOQET A<
| UAOET-%®R+ EOAOQIidE M@EAG8cakU A B 3 JoAFreund, Yoav, and Llew Mason. "The
¢Al ahi Al AGOAAROEOEI | Eh O q alternating  decision  tree  learning
Al ci OEOI Al A0 EI A 11T AATl DAO-Alagorithm.” icm/. Vol. 99. 199903 Og i i AOq
BIATTAITAEOAAZ0OSB [10] Zhang, MinLing, and ZhiHua Zhou.
Kaynaklar "ML-KNN: A lazy learning approach to
]! AAER (AOOI R AT A Ul T A multi -Ia_b_el . learning." Pattern
"Principal  component  analysis.'Wiley recognition 40.7 (2007): 2038-2048.
interdisciplinary reviews: computational
statistics2.4 (2010): 433-459.
[2] Bhattacharya, I., and Bhatia, M.P.S. (2010),
036 - A #I A O Ot EDsthGuEH 1 A 3 A N A
OAOEET OI1T $EOAAOA O0OAOEAT OO6h ET 0071 AAAAET CO

of the 1st Amrita ACMW Celebration on
Women in Computingin India, Coimbatore,
India: ACM, pp. 16.

[3] Ho, A.K., laesek, R., Marigliani, C.,
Bradshaw, J.L., and GatesS. (1999),
O3PAAAE )i PAEOI AT O ET A , AOCA 3AIPIA 1T£E
Patients x EQE OAOEET 01160 $EOAAOAG N
Behavioural Neurology, 11, 13%137.

[4] Little, M.A., McSharry, P.E., Hunter, E.J.,
Spielman, J.,and Ramig, L.O. (2008)
oséEOAAEiEOU I £ $WOPETTEA - AA
4 A1 AT ] EOT OET C I £ OAOEET OI 1
IEEE Transactions on Biomedical
Engineering, 56, 10131022.

e-ISBN: 97%05-031-662-9
178



HYR LYGSNYFGA2Y €

TONF KAY 'Y

Analysis of Social Media Data of Mobile Phone Brands with RapidMiner
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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 collectii
mentions about a particular brand from social media. Fotthis purpose, as a sample
application; by using RapidMiner, mentions in English, French and Spanish languages ab
iphone, Xiaomi and Samsung have been collected from Twitter platform, in March and Ap
of 2019. Afterwards, sentiment analysis was perffor AA AU OOET ¢ O- AA1

I 2YFTSNBYOS 2y Sctdberdd DABYWOBE |.yIHRE P ILEX MNT (

9y RI

MS Excel adebn. The steps of this exemplary application are given in the conclusion.
Keywords: Social Media, Sentiment Analysis, RapidMiner, Excel Decision Tree
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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 companies 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 whether the brand image is getting better or
worse [2]. Tracking the brand image is important

e-ISBN: 97%05-031-662-9
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information for the company. An increasing

improvement in brand image, that is, positive
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 knowledge[4]. In this study,
steps that can be applied to simplify the process of
emotion analysis are explained. As an example
application, emotion analysis was done on maobile
phone brands.
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2 Methodology

Before emotion analysis, it is necessary to collect
social media posts abut 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 its
easy to useg[5]. RapidMiner is software developed
for machine learning, data mining, text mining,
predictive analysis,and business analysis.

Search Twitter Write Excel

out inp

Figure 1 RapidMiner Search twitter module

RapidMiner has a search 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
01 OAAOAE
brand name was written in query section. The limit
of downloaded tweets, language and date of tweets
are also can be specified.

Parameters

Search Twitter

connection MNewConnection v

query samsung

resuit type recent ?r popular v
firmit 9999

since id

max id

language en|

locale

il 19.04.16 19:14:08 +0300 (E5 |

filter by geo location

Figure 2 Search twitter parameters

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

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.

g/ Create x Cancel

Figure 3 Creating Connection to Twitter

To create 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, 28988 for the iPhone
and 22702 for the Samsung are gathered. Then,
sentiment analysis of these tweets is made for 3

OxAAOO AAI 00 3 RdDIN diffeerd lapghages.GResilt & Ghalgsss

were compared according to brands.

Meaning Clouds plugin is used to execute sentient
analysis. After downloading the plugn, the
desired type of analysis is selected, and 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 seniment 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 program 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 and compared at below

. AOOOAIT AT A ITA OAlI OAO
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) lat 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. Percentage of sentiment for English

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

= Samsung
= Iphone

m Xiaomi

Figure 5. Percentage of sentiment for Spanish

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

B Samsung

H Iphone 160

B Xiaomi

Figure 6. 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), important
information can be obtain aboutbrand image. The
sanmple 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, Xiaomi 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

Table 3. Sentiment Analysis Result for Samsun
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
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Table 2. Sentiment Analysis Result for Iphone 2ADOOAOCEIT T &£ -TAEITA O0EIT.
Comput. Sci., vol. 72, pp. 5926, 2015.

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 for Xiaomi

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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teknolojisinin denetim ve mAT EDIi 1 AOUT T AAT OUAE UADPgOa

EeEl AA AOI O1 AOsO eagEi AUI AOA EAOhag OAgi ¢
"1 1T AEAEAEI OAET T 11 EEOET A UET Al OE1 Al Al AR

Anahtar Kelimeler: Blockchain, Gazetecilik, Veri Bilimi

Research of New Media Products in the Context of Network
Economy

Abstract

Journalism, which sweeps far away from the basic compass with the globalization wind th
has influenced the whole world, is criticized for fulfilling the social role attributed to it. In the
triangle of power, society and media; The media, which should be oriented towards tr
society, could not give a good test on this subject from the first day of emgence. The public
interest, which was ignored when personal, political and commercial expectations came
the fore, often could not go beyond being a book of knowledge in the new world order. In th
context, the journalism profession, which usually seekto solve the inequalities in the media
in general, is under the influence of the Blockchain wind, which is a very favorable platforr
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 decentralized registration system, to the dilemmas of th
journalism profession, will be emphasized. In addition, it will be analyzed with a dialectica
point of view with out ignoring the criticisms directed to Blockchain technology.

Keywords: Blockchain, Journalism, Data Science o A
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Abstract

Smart cities rely on continuous data collection from a vast number of sources includin
sensors and even their citizens via their mobile devices. Collected data enabf®nitoring

urban phenomena and organizing infrastructure and services with improved utilization. Fol
a better decision making, a unified platform that share the key information between differen
stakeholders can avoid fragmentation of data sources and enaldata exchange for big date
analysis. Sensor connectivity is crucial for data fidelity. However, sensors are typical
conserved in terms of energy and employ lowate wireless communication means.
Consequently, networkwide connectivity is not always gwaranteed. 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 avoiding data los
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 the nearby amenities for smart c
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applications.
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1 Introduction

The rapid urbanization of the world requires

efficient use of natural resources in order to ensure
a sustainable economic growth while providing a
higher quality of life for residents. Disruptive

digital technologies enable the transformation of
urban areas into smart cities with the availafit y

of data to manage assets andesources efficiently.

Data is considered as one of thenajor drivers of

smart cities. The prevalence of Internet of Things
(IoT) sensors paves the way for collecting huge
amount of data from multiple sources including
mobile devices, video cameras, environmental
sensors, etc [1].Relying upon big data generated
from cities, decision making processcan be
improved at the city level through data analysis
[2]. Governirg cities in a smarterway will increase

asset utilization and decreaseassociatedcosts.
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Figure 1. Partial road network for the city 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].

Consicering 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
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