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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. 

2st International Conference on Data Science and Applications (ICONDATAô19) has been 

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, 

In particular we would like to thank Prof. Dr. Suat CEBECĶ, Rector of Yalova University, Prof. 

Dr. Ķbrahim Taĸ, Rector of Bilecik ķeyh Edebali University and Prof. Dr. H¿seyin ¢i­ek, Rector 

of Muĵla Sētkē Ko­man University. 

 

Looking forward to see you in ICONDATA 2020, 

Murat G¥K, Emre DANDIL and H¿seyin G¦R¦LER 

Editors 
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vÚÅÔ 

%ËÌÅÍÅÌÉ ÉÍÁÌÁÔ ÔÅËÎÏÌÏÊÉÓÉ ÓÏÎ ÙąÌÌÁÒÄÁȟ ÇÅÎÉĥ ËÉÔÌÅÌÅÒ ÔÁÒÁÆąÎÄÁÎ ËÕÌÌÁÎąÌąÙÏÒ ÏÌÍÁÓą ÉÌÅ ÐÏÐİÌÅÒ 
ÂÉÒ ÁÌÁÎ ÈÁÌÉÎÅ ÇÅÌÍÉĥ ÖÅ ÍİÈÅÎÄÉÓÌÉË ÐÁÒëÁÌÁÒąÎ ËąÓÁ ÚÁÍÁÎÄÁ ÉÍÁÌ ÅÄÉÌÍÅÓÉ ÉÌÅ ÏÒÔÁÙÁ 
ëąËÍąĥÔąÒȢ %ËÌÅÍÅÌÉ ÉÍÁÌÁÔ ÔÅËÎÏÌÏÊÉÓÉ ͼÍÁÓÁİÓÔİ σ" ÙÁÚąÃąͼ ÏÌÁÒÁË ÔÁ bilinmektedir. Fused 
Deposition Modelling (FDM) ÙĘÎÔÅÍÉ ÉÌÅȟ ëÉÚÉÌÅÎ σ"ÏÙÕÔÌÕ #!$ ÍÏÄÅÌ ÄÏøÒÕÄÁÎ ÂÉÒ İÒİÎ 
ÏÌÁÒÁË ÄĘÎİĥÍÅËÔÅÄÉÒȢ &$- ÉÌÅ İÒÅÔÉÌÅÎ ÐÁÒëÁÌÁÒąÎ ÄÏøÒÕÌÕøÕȟ ÙİÚÅÙ ÐİÒİÚÌİÌİøİȟ ÍÅËÁÎÉË 
ĘÚÅÌÌÉËÌÅÒÉ ÐÅË ëÏË ÉĥÌÅÍÅ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎÅ ÂÁøÌąÄąÒȢ KÁÌąĥÍÁÄÁȟ ÉĥÌÅÍÅ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎÉÎ 
ÔÁÈÍÉÎÉÎÅ ÙĘÎÅÌÉË ÄÅÒÉÎ ĘøÒÅÎÍÅ ÉÌÅ ÍÏÄÅÌ ËÕÒÕÌÍÕĥÔÕÒȢ ,ÉÔÅÒÁÔİÒÅ ÇĘÒÅ ÍÏÄÅÌÉÎ ÔÅÓÔ 
ÅÄÉÌÍÅÓÉ ÓÏÎÕÃÕÙÌÁ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÉÌÅ ÏÐÔÉÍÉÚÁÓÙÏÎÕ ÓÁøÌÁÎÍąĥÔąÒȢ -ÏÄÅÌÄÅÎ ÅÌÄÅ ÅÄÉÌÅÎ 
ÐÁÒÁÍÅÔÒÅ ÄÅøÅÒÌÅÒÉ ÙÁÚąÌąÍÁ ÇÉÒÉÌÅÒÅËȟ ÂÁøąÌ ÙÏøÕÎÌÕËȟ ëÅËÍÅ ÄÁÙÁÎąÍą ÖÅ ÓÅÒÔÌÉË ÍÅËÁÎÉË 
ĘÚÅÌÌÉËÌÅÒÉ ÉëÉÎ ÉÓÔÅÎÅÎ ÄÅøÅÒÌÅÒÅ ÙÁËąÎ ÐÁÒëÁ ÉÍÁÌÁÔą ÙÁÐąÌÁÂÉÌÅÃÅËÔÉÒȢ "Õ ÓÁÙÅÄÅȟ ÉÍÁÌÁÔ ÉëÉÎ 
ÏÐÔÉÍÕÍ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎÉ ÂÕÌÍÁÙÁ ÙĘÎÅÌÉË ÄÅÎÅÍÅÌÅÒ ÙÁÐÍÁÌÁÒą ÅÎ ÁÚÁ ÉÎÄÉÒÍÅËȟ ÉÍÁÌ 
ÅÄÉÌÅÃÅË ÐÁÒëÁÄÁ ÆÁÒËÌą ÍÅËÁÎÉË ĘÚÅÌÌÉËÌÅÒ ÅÌÄÅ ÅÔÍÅËȟ ÚÁÍÁÎ ÖÅ ÍÁÌÉÙÅÔ ÁëąÓąÎÄÁÎ ËÁÚÁÎë 
ÓÁøÌÁÎÍąĥ ÏÌÁÃÁËÔąÒȢ 
Anahtar Kelimeler:  &$-ȟ dĥÌÅÍÅ 0ÁÒÁÍÅÔÒÅÌÅÒÉȟ $ÅÒÉÎ vøÒÅÎÍÅ 
 

Optimization of FDM Type 3D Printer Process Parameters Using 

Deep Learning  

Abstract  

In recent years, the additive manufacturing technology has become a popular area for being 
used by large masses and it has been emerged with the fabrication of engineering 
componenets within a short span of time. Additive manufacturing technology is also known 
as "Desktop 3D printer". In this method, 3D CAD model is converted directly into a product. 
The dimensional accuracy, surface roughness and mechanical properties of FDM built parts 
are dependent on many process parameters. In the study, the model was established with 
deep learning to predict the process parameters. According to the 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, it can be manufacture parts 
close to the desired values for the mechanical properties such as the relative density, tensile 
strength and hardness. In this way, to achieve the optimum parameters for manufacturing 
to minimize the experiment, to obtain different mechanical properties of the parts to be 
manufactured, will be gained in terms of time and cost.  

  Keywords : FDM, Process Parameters, Deep Learning  

1 DƛǊƛǒ 

3ÔÁÎÄÁÒÔ ÂÉÒ ÔÁÎąÍ ÏÌÁÒÁË ÅËÌÅÍÅÌÉ ÉÍÁÌÁÔȠ 
nesnelerin 3B (3 boyutlu) model verisinden, 
ÇÅÎÅÌÄÅ İÓÔ İÓÔÅ ÄÉÚÉÌÅÎ ËÁÔÍÁÎÌÁÒ ÈÁÌÉÎÄÅ 
ÍÁÌÚÅÍÅÌÅÒÉÎ ÂÉÒÌÅĥÔÉÒÉÌÍÅÓÉÙÌÅ ÐÁÒëÁÌÁÒąÎ 
ÏÌÕĥÔÕÒÄÕøÕ ÂÉÒ ÉÍÁÌÁÔ ÙĘÎÔÅÍÉÄÉÒ ρ Ȣ %ËÌÅÍÅÌÉ 
ÉÍÁÌÁÔ %d  ÔÅËÎÏÌÏÊÉÓÉȟ ÍÁÌÚÅÍÅ ÖÅ ÉÍÁÌÁÔ 
ÍİÈÅÎÄÉÓÌÉøÉ ÓąÎąÒÌÁÒąÎą ÇÅÎÉĥÌÅÔÍÅËÔÅÄir ve 
ÄÉÓÉÐÌÉÎÌÅÒ ÁÒÁÓą ÙÁÐąÌÁÎ ÁÒÁĥÔąÒÍÁÌÁÒąÎ ÈąÚÌÁ ÁÒÔÔąøą 
ÂÉÒ ÉÍÁÌÁÔ ÙĘÎÔÅÍÉÄÉÒ ς Ȣ  

3ÔÁÒÁÔÁÓÙÓ ËÕÒÕÃÕÓÕ 3ÃÏÔÔ #ÒÕÍÐ ÔÁÒÁÆąÎÄÁÎ 
ÒÅÎËÌÉ ÏÙÕÎ ÈÁÍÕÒÌÁÒąÙÌÁ ÏÙÎÁÍÁÓąÎÄÁÎ ÁÌÄąøą 
ÉÌÈÁÍÌÁ ÅËÌÅÍÅÌÉ ÉÍÁÌÁÔ ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ %ÒÇÉÙÉË 
Biriktirme Modelleme (FDM) bulmuĥÔÕÒȢ ρωψψȬÄÅ 
ÏÒÔÁÙÁ ëąËÁÎ  ÂÕ ÔÅËÎÉøÉÎ ÅÓÁÓ ÉÓÍÉ ͼ&ÕÓÅÄ 
$ÅÐÏÓÉÔÉÏÎ -ÏÄÅÌÉÎÇ &$- ͻÄÉÒȢ 3ÔÒÁÔÁÓÙÓ ÆÉÒÍÁÓąȟ 
ρωωρ ÙąÌąÎÄÁ ÉÌË ÔÉÃÁÒÉ ÃÉÈÁÚąÎą İÒÅÔÍÉĥÔÉÒ σ Ȣ &$- 
ÓİÒÅÃÉÎÉÎ ÇİÎİÍİÚÄÅ ÍÅÖÃÕÔ ÁÖÁÎÔÁÊÌÁÒą ÔÁÒÉÈÉ 
ÃÅÔÖÅÌ ÉÌÅ ¤ÅËÉÌ ρͻÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 
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¤ÅËÉÌ ρȢρω88-ςπρψ ÚÁÍÁÎ ëÉÚÅÌÇÅÓÉÎÉÎ ÇÒÁÆÉËÓÅÌ 
ÇĘÓÔÅÒÉÍÉ ɍτɎ 

FDM, lif halindeki termoplastik malzeme 
ÅÒÉÔÉÌÅÒÅË ÏÌÕĥÔÕÒÕÌÁÎ ËÁÔÍÁÎąÎ İÓÔİÎÅ ÙÅÎÉ ÂÉÒ 
ËÁÔÍÁÎąÎ ÏÌÕĥÔÕÒÕÌÍÁÓąÎÁ ÄÁÙÁÎÁÎ ÂÉÒ ÓÉÓÔÅÍÄÉÒ 
ρ Ȣ ¤ÅËÉÌ ςͻÄÅ &$- ÓÉÓÔÅÍÉÎÉÎ ĥÅÍÁÔÉøÉ ÖÅÒÉÌÍÉĥÔÉÒȢ 
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&$- ÔÅËÎÏÌÏÊÉÓÉȟ ÐÁÒëÁ ËÁÌÉÔÅÓÉ ÖÅ ÐÁÒëÁÎąÎ 
ÍÅËÁÎÉË ĘÚÅÌÌÉËÌÅÒÉÎÉ ÅÔËÉÌÅÙÅÎ ÂÉÒëÏË ÐÁÒÁÍÅÔÒÅÙÅ 
ÓÁÈÉÐ ËÏÍÐÌÅËÓ ÂÉÒ ÓİÒÅëÔÉÒȢ "Õ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎ 
ÐÁÒëÁ İÚÅÒÉÎÄÅ ÅÔËÉÓÉÎÉ ÉÎÃÅÌÅÍÅË ÏÌÄÕËëÁ ÇİëÔİÒ 
[6-χ Ȣ &$- ÂÁÓËą ÔÅËÎÏÌÏÊÉÌÉ ÐÁÒëÁÌÁÒąÎ ËÁÌÉÔÅÓÉ ÖÅ 
ÐÅÒÆÏÒÍÁÎÓą İÚÅÒÉÎÄÅ ÉĥÌÅÍÅ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎÉÎ ÆÁÎ 
ÈąÚąȟ ËÁÔÍÁÎ ËÁÌąÎÌąøąȟ ÄÏÌÇÕ ÏÒÁÎąȟ ÂÁÓËą ÈąÚą ĘÎÅÍÌÉ 
ÂÉÒ ÅÔËÉÓÉ ÖÁÒÄąÒ ψ-10].  

&$- ÔÅËÎÏÌÏÊÉÓÉ ÉÌÅ ÙÁÐÁÙ ÚÅËÝ ÕÙÇÕÌÁÍÁÌÁÒą 
ÇİÎİÍİÚÄÅ ÏÌÄÕËëÁ ÓąË ËÁÒĥąÌÁĥÔąøąÍąÚ 
kavramlardan ÂÉÒÉÓÉÄÉÒȢ $ÅÒÉÎ ĘøÒÅÎÍÅ ÍÁËÉÎÅ 
ĘøÒÅÎÍÅÓÉÎÉÎ ÁÌÔ ÄÁÌą ÏÌÁÎ ÂÉÒ ĘøÒÅÎÍÅ ÍÅÔÏÄÕÄÕÒȢ 
$ÅÒÉÎ ĘøÒÅÎÍÅ ÙÁËÌÁĥąÍą ëÏËÌÕ ÓÏÙÕÔÌÁÍÁ ÙÁÐąÓą ÉÌÅ 
ÖÅÒÉÎÉÎ ÔÅÍÓÉÌÌÅÒÉÎÉ ĘøÒÅÎÍÅË ÉëÉÎ ÂÉÒ ÁÒÁÙÁ 
ÇÅÔÉÒÉÌÍÉĥ ëÏËÌÕ ÉĥÌÅÍÅ ËÁÔÍÁÎÌÁÒąÎÄÁ ÏÌÕĥÕÒ ρρ Ȣ 
$ÅÒÉÎ ĘøÒÅÎÍÅ ÙİËÓÅË ÖÅ ÄİĥİË ÓÅÖÉÙÅ ÈÉÙÅÒÁÒĥÉ 
ÂÉÒÌÅĥÉÍÄÅÎ ÏÌÕĥÁÎ ÂÉÒ ÙÁÐąÙÁ ÓÁÈÉÐÔÉÒ ρς Ȣ $ÅÒÉÎ 
ĘøÒÅÎÍÅ ÉÌË ÏÌÁÒÁË ςππφ ÙąÌąÎÄÁ (ÉÎÔÏÎȭÕÎ ςππφ 
ÙąÌąÎÄÁ ÙÁÐÍąĥ ÏÌÄÕøÕ Ȱ! &ÁÓÔ ,ÅÁÒÎÉÎÇ !ÌÇÏÒÉÔÈÍ 
ÆÏÒ $ÅÅÐ "ÅÌÉÅÆ .ÅÔÓȱ ρσ  ÁËÁÄÅÍÉË ëÁÌąĥÍÁÄÁ ÄÅÒÉÎ 
ĘøÒÅÎÍÅ ëÁÌąĥÍÁÌÁÒą ĘÎÅÍÌÉ ÁÔąÌąÍÌÁÒ ÁÔąÌÍąĥÔąÒ ρτ Ȣ 
$ÅÒÉÎ ĘøÒÅÎÍÅ +ÏÎÖÏÌİÓÙÏÎÅÌ ÓÉÎÉÒ ÁøÌÁÒą 

(Convolutional Neural Networks/CNN), 
4ÅËÒÁÒÌÁÙÁÎ 3ÉÎÉÒ !øÌÁÒą 2ÅÃÕÒÒÅÎÔ .ÅÕÒÁÌ 
.ÅÔ×ÏÒËÓȾ2.. ȟ KÅËÉĥÍÅÌÉ ­ÒÅÔÉÃÉ !øÌÁÒ 
(Generative Adversarial Networks/GAN) ve 
autoencoder gibi model ve algoritmalardan 
ÏÌÕĥÍÁËÔÁÄąÒȢ $ÅÒÉÎ ĘøÒÅÎÍÅȟ ÄÏøÁÌ ÄÉÌ ÉĥÌÅÍÅȟ ÔąÐȟ 
ÅøÉÔÉÍȟ ÁÓËÅÒÉ ÁÌÁÎÌÁÒ ÇÉÂÉ ÆÁÒËÌą ÁÌÁÎÌÁÒÄÁ 
ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ ρυ-21].  

,ÉÔÅÒÁÔİÒ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȠ ÙÁÐÁÙ ÚÅËÝ ĘÎÅÍÌÉ 
ÂÉÌÅĥÅÎÌÅÒÉÎÄÅÎ ÂÉÒÉÓÉ ÏÌÁÎ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÙĘÎÔÅÍÉ 
ËÕÌÌÁÎąÌÁÒÁË ÇÏÆÒÅÔ ÃÉÌÁÌÁÍÁÄÁ ÍÁÌÚÅÍÅ ËÁÌÄąÒÍÁ 
ÏÒÁÎąÎąÎ ÔÁÈÍÉÎÉȟ ςς ȟ ÔÁËąÍ ÁĥąÎÍÁÓą ςσ ȟ İÒÅÔÉÌÅÎ 
ÐÁÒëÁ ËÁÌÉÔÅÓÉ ςυ ȟ ÙİÚÅÙ ÐİÒİÚÌİÌİøİ ÈÁÔÁ ÔÅÓÐÉÔÉ 
ςτ  ÖÅ ĥÁÎÚąÍÁÎąÎ ÁÒąÚÁ ÔÅĥÈÉÓÉ ςυ  ÖÅ &$- 

ÔÅËÎÏÌÏÊÉÓÉÎÄÅ ÅÎ ÕÙÇÕÎ ÉĥÌÅÍÅ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎÉÎ 
ÔÁÈÍÉÎÉ ςφ  ÇÉÂÉ ËÁÐÓÁÍÌą ëÁÌąĥÍÁ ÓÕÎÕÌÍÕĥÔÕÒȢ  

KÁÌąĥÍÁÄÁȟ &$- ÙĘÎÔÅÍÉ ËÕÌÌÁÎąÌÁÒÁË ÆÁÒËÌą 
ÉĥÌÅÍÅ ÐÁÒÁÍÅÔÒÅÌÅÒÉ ÉÌÅ ÉÍÁÌ ÅÄÉÌÅÎ ÐÁÒëÁÌÁÒąÎ 
ÍÅËÁÎÉË ĘÚÅÌÌÉËÌÅÒÉ ÉÎÃÅÌÅÎÍÉĥÔÉÒȢ KÁÌąĥÍÁ 
ËÁÐÓÁÍąÎÄÁȟ ÅÌÄÅ ÅÄÉÌÅÎ ÖÅÒÉÌÅÒ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
algoritma/modelleri kullanarak en uygun model 
veya algoritma tespit ÅÄÉÌÍÉĥÔÉÒȢ +ÕÌÌÁÎąÌÁÎ 
ÍÏÄÅÌȾÁÌÇÏÒÉÔÍÁÌÁÒ ÉëÅÒÉÓÉÎÄÅ #.. ÁÌÇÏÒÉÔÍÁÓą Ϸ 
ωτȢς ÄÏøÒÕÌÕË ÏÒÁÎą ÉÌÅ ÅÎ ÕÙÇÕÎ ÉĥÌÅÍÅ 
ÐÁÒÁÍÅÔÒÅÓÉ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ  

2 Materyal ve Metot  

"Õ ÂĘÌİÍÄÅ &$- ÔÉÐÉ ÙÁÚąÃą ÉÌÅ ÉÍÁÌ ÅÄÉÌÍÉĥ 
ÎÕÍÕÎÅÌÅÒÉÎ ÉĥÌÅÍÅ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎÄÅÎ 
ÂÁÈÓÅÄÉÌÍÉĥÔÉÒȢ !ÙÒąÃÁ ëÁÌąĥÍÁÄÁ ËÕÌÌÁÎąÌÁÎ ÄÅÒÉÎ 
ĘøÒÅÎÍÅ ÁÌÇÏÒÉÔÍÁȾÍÏÄÅÌÌÅÒ ÁëąËÌÁÎÍąĥÔąÒȢ  

2.1. Materyal 

KÁÌąĥÍÁÄÁȟ ÍÅËÁÎÉË ĘÚÅÌÌÉËÌÅÒÉ ÉÎÃÅÌÅÎÅÎ 
ÎÕÍÕÎÅÌÅÒ ÆÁÒËÌą ÆÉÒÍÁÌÁÒÁ ÁÉÔ &$- ÔÉÐÉ ÙÁÚąÃą 
ËÕÌÌÁÎÁÒÁË İÒÅÔÉÌÍÉĥÔÉÒȢ 'ÅÎÅÌ ÏÌÁÒÁË ËÕÌÌÁÎąÌÁÎ 
&$- ÔÉÐÉ ÙÁÚąÃąÌÁÒąÎ ÔÅËÎÉË ĘÚÅÌÌÉËÌÅÒÉ 4ÁÂÌÏ ρȭÄÅ 
ÖÅÒÉÌÍÉĥÔÉÒȢ 
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4ÁÂÌÏ ρȡ &$- ÃÉÈÁÚÌÁÒąÎ ÔÅËÎÉË ĘÚÅÌÌÉËÌÅÒÉ 
ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą ɍςχ-29]

 
$ÅÒÉÎ ĘøÒÅÎÍÅȟ ¤ekil 3ȭÄÅ ÇĘÒİÌÄİøİ ÇÉÒÉĥ 

ÖÅËÔĘÒİ ÉÌÅ ëąËąĥ ÖÅËÔĘÒİ ÁÒÁÓąÎÄÁËÉ ÄÏøÒÕÓÁÌ 
ÏÌÍÁÙÁÎ ÂÉÒ ÅĥÌÅĥÍÅÙÉ ÇĘÓÔÅÒÅÎ ÍÏÄÅÌÄÉÒȢ  

 

¤ÅËÉÌ σȢ DÅÒÉÎ ĘøÒÅÎÍÅ ÙÁÐąÓą ɍσ0] 

 
¤ÅËÉÌ σȭÄÅËÉ ὭȟὭ ve Ὥ ÇÉÒÉĥ ÖÅËÔĘÒÌÅÒÉÎÉȟ ὕ ve ὕ  

ÄÅøÅÒÌÅÒÉ ÉÓÅ ëąËąĥ ÖÅËÔĘÒÌÅÒÉÎÉ ifade etmektedir.  

2.2 Metot 

KÁÌąĥÍÁÄÁ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ CNN, GANs, RNN 
ÄÅÒÉÎ ĘøÒÅÎÍÅ ÍÏÄÅÌÌÅÒÉ ÉëÉÎ 0ÙÔÈÏÎ ÐÒÏÇÒÁÍÌÁÍÁ 
ÄÉÌÉÎÄÅ ÂÕÌÁÎÁÎ 4ÅÎÓÏÒÆÌÏ× ËİÔİÐÈÁÎÅÌÅÒÉ ÄÅÒÉÎ 
ĘøÒÅÎÍÅ ÍÏÄÅÌÉÎ ËÁÔÍÁÎÌÁÒąÎą ÏÌÕĥÔÕÒÕÌÍÁÓąÎÁ ÁÉÔ 
ËİÔİÐÈÁÎÅ ÂÉÌÇÉÌÅÒÉÎÉ ÉëÅÒÍÅËÔÅÄÉÒȢ ¤ÅËÉÌ 4ȭÄÅ 
ëÁÌąĥÍÁÎąÎ Éĥ ÁËąĥ ÄÉÙÁÇÒÁÍą ÖÅÒÉÌÍÉĥÔÉÒȢ 

 

¤ÅËÉÌ τȢ ëÁÌąĥÍÁ Éĥ ÁËąĥ ÄÉÙÁÇÒÁÍą 
 

¤ÅËÉÌ 4ȭÄÅ ÖÅÒÉÌÅÎ Éĥ ÁËąĥ ÄÉÙÁÇÒÁÍąÎÄÁ ÉÌË 
ÁÄąÍÄÁ σ" ÙÁÚąÃąÌÁÒąÎ ÉĥÌÅÍ ÐÁÒÁÍÅÔÒÅÌÅÒÉ 
ÌÉÔÅÒÁÔİÒÄÅÎ ÆÁÙÄÁÌÁÎÁÒÁË ÔÏÐÌÁÎÍąĥÔąÒ [31]. dËÉÎÃÉ 
ÁĥÁÍÁÄÁ ÉÓÅ ÔÏÐÌÁÎÁÎ ÄÅÎÅÙÓÅÌ ÖÅÒÉÌÅÒ 
ÂÉÒÌÅĥÔÉÒÉÌÅÒÅË ÔÅË ÂÉÒ ÄÏÓÙÁ ÈÁÌÉÎÅ ÇÅÔÉÒÉÌÍÉĥÔÉÒȢ 6ÅÒÉ 
ÈÁÚąÒÌÁÍÁ ÁĥÁÍÁÓą ÔÁÍÁÍÌÁÎÄąËÔÁÎ ÓÏÎÒÁ ÅÌÄÅ 
ÅÄÉÌÅÎ ÖÅÒÉ ÓÅÔÉÎÄÅ ËÁÔÍÁÎ ËÁÌąÎÌąøąȟ ÐÁÒëÁÎąÎ 
ÏÒÙÁÎÔÁÓÙÏÎÕȟ ÒÁÓÔÅÒ ÁëąÓąȟ rÁÓÔÅÒ ÇÅÎÉĥÌÉøÉ ÖÅ ÈÁÖÁ 
ÂÏĥÌÕøÕ giÒÉĥ ÄÅøÉĥËÅÎÌÅÒÄÉÒȢ "Õ ÇÉÒÉĥ ÄÅøÉĥËÅÎÌÅÒÉÎÅ 
ÂÁøÌą ÏÌÁÒÁË ëÅËÍÅ ÄÁÙÁÎąÍą ÂÕÌÕÎÍÕĥÔÕÒȢ "ÉÒ 
ÓÏÎÒÁËÉ ÁĥÁÍÁÄÁ ÖÅÒÉ ÓÅÔÉÎÄÅËÉ ÖÅÒÉÌÅÒ Ϸψπ ÅøÉÔÉÍ 
ÖÅ Ϸςπ ÔÅÓÔ ÏÌÍÁË İÚÅÒÅ ÉËÉ ËÁÔÅÇÏÒÉÙÅ ÁÙÒąÌÍąĥÔąÒȢ 
3ÏÎ ÁĥÁÍÁÄÁ ÉÓÅ 0ÙÔÈÏÎ ÐÒÏÇÒÁÍÌÁÍÁ ÄÉÌÉÎÄÅ 
ÈÁÚąÒÌÁÎÁÎ ÙÁÚąÌąÍ ÙÏÌÕÙÌÁ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÄÁÙÁÌą 
ÅøÉÔÉÍ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ %ÌÄÅ ÅÄÉÌÅÎ ÍÏÄÅÌÌÅÒÉÎ 
ÄÏøÒÕÌÕË ÐÅÒÆÏÒÍÁÎÓÌÁÒąÎą ÄÅøÅÒÌÅÎÄÉÒÍÅÄÅ 
ÓÏÎÕëÌÁÒą Ὑ   ÐÅÒÆÏÒÍÁÎÓ ĘÌëİÔ ËÒÉÔÅÒÉ 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ 0ÅÒÆÏÒÍÁÎÓ ĘÌëİÍ 2  ËÒÉÔÅÒÉÎÅ ÇĘÒÅ 
ÅÎ ÉÙÉ ÓÏÎÕÃÕ ϷωτȢς ÄÏøÒÕÌÕË ÏÒÁÎąÎÄÁ 
ÇĘÒİÌÍİĥÔİÒȢ 

3 !ǊŀǒǘƤǊƳŀ .ǳƭƎǳƭŀǊƤ  

(ÁÚąÒÌÁÎÍąĥ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÍÏÄÅÌÉȟ 
ÌÉÔÅÒÁÔİÒÄÅÎ ÔÏÐÌÁÎÁÎ ÄÅÎÅÙÓÅÌ ÖÅÒÉÌÅÒ İÚÅÒÉÎÄÅ 

ÕÙÇÕÌÁÎÍąĥÔąÒȢ 9ÁÐąÌÁÎ ëÁÌąĥÍÁ ÓÏÎÕÃÕÎÄÁ Ὑ  
ËÒÉÔÅÒÉÎÅ ÇĘÒÅ ϷωτȢς ÄÏøÒÕÌÕË ÏÒÁÎąÎÄÁ 
ÇĘÒİÌÍİĥÔİÒȢ ¤ÅËÉÌ 5ȭdÅ ÇĘÒİÌÄİøİ ÇÉÂÉ ÄÅÎÅÙÓÅÌ 
ĘÌëİÌÍİĥ ëÅËÍÅ ÄÁÙÁÎąÍą ÖÅ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÍÏÄÅÌÉ 
ÙÁÒÄąÍą ÉÌÅ ÔÁÈÍÉÎ ÅÄÉÌÍÉĥ ëÅËÍÅ ÄÁÙÁÎąÍąÎ 
ÖÅÒÉÌÅÒÉ ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȢ  
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¤ÅËÉÌ 5. GÅÒëÅË ÖÅ ÔÁÈÍÉÎ ÅÄÉÌÅÎ ÖÅÒÉÌÅÒ 

4 {ƻƴǳœƭŀǊ 

&$- ÙĘÎÔÅÍÉ ÉÌÅ ÉĥÌÅÍÅ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎÉÎ 
ÔÁÈÍÉÎÉÎÅ ÙĘÎÅÌÉË ÄÅÒÉÎ ĘøÒÅÎÍÅ ÉÌÅ kurulan model 
ÉÌÅ ÁĥÁøąÄÁËÉ ÓÏÎÕëÌÁÒ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ  

¶ &ÁÒËÌą ÄÅÒÉÎ ĘøÒÅÎÍÅ ÁÌÇÏÒÉÔÍÁÌÁÒą 
ËÕÌÌÁÎąÌÁÒÁË Ϸωτȟς ÄÏøÒÕ ÏÒÁÎąÎÄÁ ÖÅÒÅÎ 
#.. ÁÌÇÏÒÉÔÍÁÓą ÏÌÁÒÁË ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ 

¶ KÁÌąĥÍÁ ÉÌÅ elde edilen algoritma ile ÐÁÒëÁÄÁ 
ÍÅËÁÎÉË ĘÚÅÌÌÉËÌÅÒ tahmin edilerek maliyet 
ÁëąÓąÎÄÁÎ ËÁÚÁÎë ÓÁøÌÁÎÍąĥ ÏÌÁÃÁËÔąÒȢ 

¶ 9ÁÐÁÙ ÚÅËÁ ÙĘÎÔÅÍÌÅÒÉ ÉÌÅ %ÎÄİÓÔÒÉ τȢπȭąÎ 
ÂÉÌÅĥÅÎÌÅÒÉÎÄÅÎ ÂÉÒÉÓÉ ÏÌÁÎ &$- 
ÙÁÚąÃąÌÁÒÄÁÎ ÅÌÄÅ ÅÄÉÌÅÃÅË ÖÅÒÉÌÅÒ İÚÅÒÉÎÄÅ 
ËÕÌÌÁÎąÌÍÁÓą ÉÌÅ ÂÕ ÙÁÚąÃąÌÁÒąÎ ÄÁÈÁ ÅÔËÉÎ 
ÔÅÚÇÁÈ ÐÅÒÆÏÒÍÁÎÓą ÓÁøÌÁÎÁÃÁËÔąÒȢ  
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mȊŜǘ 

'ÅëÔÉøÉÍÉÚ ëÅÙÒÅË ÙİÚÙąÌÄÁ ÍÅÙÄÁÎÁ ÇÅÌÅÎ ÅËÏÎÏÍÉË ÄÅøÉĥÉÍÌÅÒȟ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒÅ ÂÁĥÁÔ 
ĥÅËÉÌÄÅ ÉÌÅÒÌÅÍÉĥ ÖÅ ÂÕ ÉÌÅÒÌÅÍÅÎÉÎ ÄÅÖÁÍąÎÄÁ ÉÓÅ Áø ÅËÏÎÏÍÉÓÉ ËÁÖÒÁÍą ÂÕÇİÎ ÈÅÍ ÅÔËÉÌÅÒÉ 
ÈÅÍ ÄÅ ÓÏÎÕëÌÁÒą ÉÌÅ ÇİÎÌİË ÙÁĥÁÍÄÁËÉ ÙÅÒÉÎÉ ÁÌÍąĥÔąÒȢ 9ÅÎÉ ÅËÏÎÏÍÉ ÖÅ ÂÉÌÇi ekonomisi olarak 
ÄÁ ÁÄÌÁÎÄąÒąÌÁÎ Áø ÅËÏÎÏÍÉÓÉÎÄÅȠ ÂÉÌÇÉȟ ÇÅÌÅÎÅËÓÅÌ ÅËÏÎÏÍÉË ÍÏÄÅÌÌÅÒÅ ËąÙÁÓÌÁ ÅÎ ĘÎÅÍÌÉ 
İÒÅÔÉÍ ÆÁËÔĘÒİ ÏÌÁÒÁË ÄÅøÅÒÌÅÎÄÉÒÉÌÍÅËÔÅÄÉÒȢ %Î ÇÅëÅÒÌÉ ÁËëÅÎÉÎ ȬÂÉÌÇÉȭ ÏÌÄÕøÕ ÂÕ ÙÅÎÉ 
ÅËÏÎÏÍÉË ÍÏÄÅÌÉÎ ÅÎ ÙÁÙÇąÎ ĘÒÎÅËÌÅÒÉ ÁÒÁÓąÎÄÁ ÉÓÅ ËÕÌÌÁÎąÃąÎąÎ ËÉĥÉÓÅÌ ÂÉÌÇÉ ÖÅ ÄÅÎÅÙÉÍÉÙÌÅ 
İÒÅÔÉÍ ÓİÒÅÃÉÎÄÅ ÁËÔÉÆ ÂÉÒ ÒÏÌ ÏÙÎÁÄąøą ÙÅÎÉ ÍÅÄÙÁ İÒİÎÌÅÒÉ ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȢ (ÁÔÔÁ ÙÅÎÉ 
ÍÅÄÙÁ ÁÒÁëÌÁÒąÎąÎ ÔİÍ İÒÅÔÉÍ ÓÔÒÁÔÅÊÉÌÅÒÉÎÉ ËÕÌÌÁÎąÃąÌÁÒąÎÄÁÎ ÅÌÄÅ ÅÔÔÉËÌÅÒÉ ÖÅÒÉÌÅÒÅ ÇĘÒÅ 
ĥÅËÉÌÌÅÎÄÉÒÄÉøÉÎÅ ÙĘÎÅÌÉË ÂÁËąĥ ÁëąÌÁÒą ÄÁ ÏÌÄÕËëÁ ÙÁÙÇąÎÌÁĥÍÁÙÁ ÂÁĥÌÁÍąĥÔąÒȢ "Õ ËÁÐÓÁÍÄÁÎ 
ÈÁÒÅËÅÔÌÅ ÏÒÔÁÙÁ ëąËÁÒąÌÁÎ ÂÕ ëÁÌąĥÍÁȟ Áø ÅËÏÎÏÍÉÓÉÎÉÎ ÅÔËÉÌÅÒÉ ÂÁøÌÁÍąÎÄÁ ĥÉÒËÅÔÌÅÒÉÎ 
ÙÁËÁÌÁÄąøą ÁÖÁÎÔÁÊÌÁÒ ÖÅ ËÕÌÌÁÎąÃąÎąÎ ÈÁÒÃÁÄąøą ÅÍÅøÉÎ ËÁÒĥąÌąËÌÁÒą İÚÅÒÉÎÄÅ ÄÕÒÍÁÙą 
ÁÍÁëÌÁÍÁËÔÁÄąÒȢ  
Anahtar Kelimeler:  !ø Ekonomisi, 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 progressed 
predominantly in technological developments and the concept of network 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 knowledge economy, 
information is considered as the most important production factor compared to traditional 
economic models. The most common examples of the new economic model where the current 
material is information and the new media products in which the user plays an active role in 
the production process with his / her personal knowledge and experience. In fact, the 
perspectives that new media tools shape all production strategies according to the data they 
get from their users have started to become widespread. In this context, this study aims to 
focus on the advantages of the companies in the context of the effects of the network economy 
and the responses of the user. 
Keywords:  Network Economy, New Media, Labor 

 

1 DƛǊƛǒ 

9ÅÎÉ ÍÅÄÙÁ ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ÇÅÌÉĥÍÅÓÉÙÌÅ 
ÂÉÒÌÉËÔÅ ÇİÎİÍİÚÄÅ ÂÉÒëÏË ÆÁÒËÌą ÁÌÁÎÄÁ ÄÅøÉĥÉÍÌÅÒ 
ÙÁĥÁÎÍÁËÔÁÄąÒȢ 3ÉÙÁÓÅÔÔÅÎ ÅËÏÎÏÍÉÙÅȟ ÂÉÌÇÉÄÅÎ 
ËİÌÔİÒÅ ÂÉÒëÏË ÁÌÁÎÄÁ ÙÁĥÁÎÁÎ ÂÕ ÄÅøÉĥÉÍÌÅÒ 
ÔÅÍÅÌÄÅ ËÁÒĥąÌąËÌą ÅÔËÉÌÅĥÉÍÅ ÄÁÙÁÎÍÁËÔÁÄąÒȢ 
%ËÏÎÏÍÉ ÔÅÍÅÌÌÉ ÙÁĥÁÎÁÎ ÄÅøÉĥimler yeni medya 
ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ÅÔËÉÌÅÒÉÎÉ ÇİëÌİ ÂÉÒ ĥÅËÉÌÄÅ 
ÙÁÎÓąÔÍÁËÔÁÄąÒȢ 3ÁÎÁÙÉ $ÅÖÒÉÍÉ ÓÏÎÒÁÓą ÆÁÒËÌąÌÁĥÁÎ 
ÅËÏÎÏÍÉË ÓÉÓÔÅÍ ÖÅ ÄÅÖÁÍąÎÄÁ ÏÒÔÁÙÁ ëąËÁÎ 
ÂÕÒÊÕÖÁÚÉȟ ÇİÎİÍİÚÄÅ ÙÅÒÉÎÉ ÂÉÌÇÉ ÔÅÍÅÌÌÉ 

ÙÁËÌÁĥąÍÌÁÒÁ ÂąÒÁËÍąĥÔąÒȢ "Õ ÂÁøÌÁÍÄÁ 
ÄİĥİÎİÌÄİøİÎÄÅ Áø ÅËonomilerinin bir hayli 
ĘÎÅÍÌÉ ÏÌÄÕøÕ ÄÉËËÁÔ ëÅËÍÅËÔÅÄÉÒȢ "Õ ÂÁøÌÁÍÄÁ ÅÌÅ 
ÁÌąÎÁÃÁË ÂÕ ëÁÌąĥÍÁÄÁ Áø ÅËÏÎÏÍÉÓÉ ËÁÖÒÁÍąȟ 
ÂÉÌÇÉÎÉÎ ĘÎÅÍÉȟ ÄÅøÉĥÅÎ ÅÍÅË ËÁÖÒÁÍą ÖÅ ÂÕÎÕÎ 
ÓÏÎÕëÌÁÒąÎÁ ÙĘÎÅÌÉË ÂÉÒ ÁÒÁĥÔąÒÍÁ ÙÁÐąÌÁÃÁËÔąÒȢ 
KÁÌąĥÍÁ ËÁÐÓÁÍąÎÄÁ Áø ÅËÏÎÏÍÉÓÉ ÖÅ ÙÅÎÉ ÍÅÄÙÁ 
ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ËÁÒĥąÌąËÌą ÉÌÉĥËÉÓÉ ÇĘÚ ĘÎİÎÅ ÁÌąÎÁÒÁË 
ÙÅÎÉ ÍÅÄÙÁ ÔÅËÎÏÌÏÊÉÌÅÒÉÎÄÅ ÙÅÒ ÁÌÁÎ ËÕÌÌÁÎąÃą 
ÅÍÅøÉÎÉÎȟ Áø ÅËÏÎÏÍÉÓÉ ËÁÐÓÁÍąÎÄÁ 
ÄÅøÅÒÌÅÎÄÉÒÉÌÍÅÓÉ ÁÍÁëÌÁÎÍÁËÔÁÄąÒȢ 
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2 !Ɛ 9ƪƻƴƻƳƛǎƛ 

"ÉÌÉĥÉÍ ÖÅ ÉÌÅÔÉĥÉÍ ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ÅÔËÉÓÉ ÁÌÔąÎÄÁ 
ÅÖÒÉÍ ÇÅëÉÒÅÎ ÔÏÐÌÕÍ ÔİÒİÎİ ÁëąËÌÁÍÁË ÉëÉÎ ÂÉÒËÁë 
ËÁÖÒÁÍ ÍÅÖÃÕÔÔÕÒȢ ¤İÐÈÅÓÉÚ ËÉ ÂÕ ËÁÖÒÁÍÌÁÒÄÁÎ ÅÎ 
ÐÏÐİÌÅÒÉ ȰÁø ÔÏÐÌÕÍÕȱ ËÁÖÒÁÍąÄąÒȢ !ø ÔÏÐÌÕÍÕȟ 
ÓÏÓÙÁÌ ÍÅÄÙÁ ÁøÌÁÒąÎÄÁÎ ÏÌÕĥÁÎ ÂÉÒ ÁÌÔÙÁÐąÎąÎ 
toplumun her seviyesindeki ɀbireysel, 
ÇÒÕÐÓÁÌȾĘÒÇİÔÓÅÌ ÖÅ ÓÏÓÙÁÌ- ĘÒÇİÔÌÅÎÍÅ ÔÁÒÚąÎą 
ÂÅÌÉÒÌÅÄÉøÉ ÍÏÄÅÒÎ ÂÉÒ ÔÏÐÌÕÍ ÔİÒİ ÏÌÁÒÁË 
ÔÁÎąÍÌÁÎÍÁËÔÁÄąÒȢ "Õ ÁøÌÁÒ ÇÉÄÅÒÅË ÁÒÔÁÎ ÂÉÒ 
ÂÉëÉÍÄÅ ÂÕ ÔÏÐÌÕÍÕÎ ÂÉÒÅÙÌÅÒȟ ÇÒÕÐÌÁÒ ÖÅ ĘÒÇİÔÌÅÒ  
ÈÅÒ ÂÉÒ ÂÉÒÉÍÉÎÉ ÖÅÙÁ ÐÁÒëÁÓąÎą ÂÉÒÂÉÒÉÎÅ 
ÂÁøÌÁÍÁËÔÁÄąÒȢ "ÁÔą ÔÏÐÌÕÍÌÁÒąÎÄÁȟ ÁøÌÁÒ ÔÁÒÁÆąÎÄÁÎ 
ÂÉÒÂÉÒÉÎÅ ÂÁøÌÁÎÍąĥ ÂÉÒÅÙÌÅÒ Áø ÔÏÐÌÕÍÕÎÕÎ ÔÅÍÅÌ 
ÂÉÒÉÍÉ ÈÁÌÉÎÅ ÇÅÌÍÅËÔÅÄÉÒȢ ρ  !ø ÔÏÐÌÕÍÕ ÉÌÅ 
ÂÉÒÌÉËÔÅ ÂÉÌÇÉÓÁÙÁÒȟ ÉÎÔÅÒÎÅÔ ÖÅ ÉÌÅÔÉĥÉÍ 
ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ÔÅÔÉËÌÅÄÉøÉ ÄÅøÉĥÉÍÌÅÒȟ Áø ÅËÏÎÏÍÉÓÉ 
ÏÌÁÒÁË ÁÄÌÁÎÄąÒąÌÁÎ ÂÉÒ ÅËÏÎÏÍÉÎÉÎ ÏÌÕĥÍÁÓąÎÁ 
ÎÅÄÅÎ ÏÌÄÕȢ dÌÅÔÉĥÉÍ ÁøÌÁÒąÙÌÁ ÂİÔİÎÌÅĥen ve ÈÅÒ ÔİÒ 
ÂÉÌÇÉȟ ÓÅÓȟ ÙÁÚąȟ ÇĘÒİÎÔİȟ ÈÁÒÅËÅÔÌÉ ÏÂÊÅnin bilgisayar 
ÁøÌÁÒą ÔÁÒÁÆąÎÄÁÎ ÉÌÅÔÉÌÄÉøÉ ÂÕ ÙÅÎÉ ÅËÏÎÏÍÉȟ Áø 
ÅËÏÎÏÍÉÓÉ ÏÌÁÒÁË ÁÄÌÁÎÄąÒąÌÍąĥÔąÒȢ $ÉøÅÒ ÂÉÒ ÔÁÎąÍÁ 
ÇĘÒÅȟ ÂÉÌÇÉ ÅËÏÎÏÍÉÓÉȟ ÒÅÆÁÈąÎ ÁÒÔÍÁÓą ÖÅ ÙÁĥÁÍ 
ÓÔÁÎÄÁÒÔÌÁÒąÎąÎ ÙİËÓÅÌÍÅÓÉÎÄÅȟ ÂÉÌÇÉÎÉÎ İÒÅÔÉÌÍÅÓÉ 
ÖÅ ËÕÌÌÁÎąÌÍÁÓąÎąÎ ÅÔËÉÌÉ ÏÌÄÕøÕ ÂÉÒ ÅËÏÎÏÍÉÄÉÒȢ 
"İÙİË ÍÉËÔÁÒÌÁÒÄÁ ÂÉÌÇÉnin ÓÏÎ ÄÅÒÅÃÅ ÈąÚÌąȟ ÕÃÕÚ ÖÅ 
ÇİÖÅÎÉÌÉÒ ÂÉÒ ĥÅËÉÌÄÅ ÁÌąÃąÌÁÒąÎÁ ÕÌÁĥÔąÒąÌÄąøą Áø 
ekonomisinin en temel girdisi ise bilgidir. Hatta 
ËÌÁÓÉË ÅÎÄİÓÔÒÉÌÅÒÄÅ ËÁÂÕÌ ÅÄÉÌÄÉøÉ ĥÅËÌÉ ÉÌÅ ÄÏøÁÌ 
ËÁÙÎÁËȟ ÅÍÅËȟ ÓÅÒÍÁÙÅ ÖÅ ÇÉÒÉĥÉÍÄÅÎ ÏÌÕĥÁÎ İÒÅÔÉÍ 
ÆÁËÔĘÒÌÅÒÉȟ Áø ÅËÏÎÏÍÉÓÉÎÄÅ ÙÅÒÉÎÉ ÂİÙİË ĘÌëİÄÅ 
ÂÉÌÇÉÙÅ ÂąÒÁËÍąĥÔąÒȢ !ø ekonominin temel girdisi 
ÏÌÁÎ ÄÁÔÁÎąÎ ÖÅÙÁ ÅÎÆÏÒÍÁÓÙÏÎÕÎ İë ÔÅÍÅÌ ĘÚÅÌÌÉøÉ 
ÂÕÌÕÎÍÁËÔÁÄąÒȢ "ÕÎÌÁÒȠ 

 

1) 3İÒÅËÌÉ yenilenebilmesi 

2) +ÕÌÌÁÎÄąËëÁ ÔİËÅÎÍÅÍÅÓÉ 

3) 0ÁÙÌÁĥÔąËëÁ ëÏøÁÌÍÁÓą 

ĥÅËÌÉÎÄÅ ÓąÒÁÌÁÎÍÁËÔÁÄąÒȢ  

+ÌÁÓÉË ÅËÏÎÏÍÉË ÍÏÄÅÌÌÅÒÄÅ İÒÅÔÉÍ 
ÆÁËÔĘÒÌÅÒÉÎÉÎ ÓİÒÅËÌÉ ÙÅÎÉÌÅÎÍÅÓÉȟ ËÕÌÌÁÎÄąËëÁ 
ÔİËÅÎÍÅÍÅÓÉ ÖÅ ÐÁÙÌÁĥÔąËëÁ ëÏøÁÌÍÁÓą ÓÅÒÍÁÙÅ ÉÌÅ 
ÉÌÉĥËÉÌÉÙËÅÎȟ ÂÉÌÇÉ ÙÏøÕÎ Áø ÅËÏÎÏÍÉÓinde bu 
ĘÚÅÌÌÉËÌÅÒ ÄÁÔÁÎąÎ ÁËąĥą ÉÌÅ ÓÁøÌÁÎÍÁËÔÁÄąÒȢ "Õ ÄÁ Áø 
ÅËÏÎÏÍÉÓÉÎÉÎȟ ÇÅÌÅÎÅËÓÅÌ ÅÎÄİÓÔÒÉÌÅÒÄÅÎ ÆÁÒËÌÁÒąÎÁ 
ÉÌÉĥËÉÎ ÂÉÒ ÄÅøÅÒ ËÁÔÍÁËÔÁÄąÒȢ !ø ÅËÏÎÏÍÉÓÉÎÉÎ ÉËÉ 
ÔÅÍÅÌ ÅÔËÉÎÌÉøÉÎÄÅÎ ÓĘÚ ÅÄÉÌÅÂÉÌÍÅËÔÅÄÉÒȢ 
"ÕÎÌÁÒÄÁÎ ÉÌËÉ ËÅÎÄÉ ÄÅøÅÒÉ ÉËÅÎ ÄÉøÅÒÉ ÉÓÅ ÄÉøÅÒ 
ÅÎÄİÓÔÒÉÌÅÒ ÉëÉÎ ËÁÔÔąøą ÄÅøÅÒÄÉÒȢ  

$İÎÙÁ ÇÅÎÅÌÉÎÄÅ İÒÅÔÉÍ ÂÉëÉÍÌÅÒÉÎÉȟ Éĥ ÙÁÐąĥ 
ĥÅËÉÌÌÅÒÉÎÉ ÖÅ ÔİËÅÔÉÍ ÁÌąĥËÁÎÌąËÌÁÒąÎą ÃÉÄÄÉ ÄÅÒÅÃÅÄÅ 
ÅÔËÉÌÅÙÅÎ Áø ÅËÏÎÏÍÉÓÉȟ ÇÅÌÅÎÅËÓÅÌ ÅËÏÎÏÍÉË 
ÍÏÄÅÌÌÅÒÄÅÎ ÆÁÒËÌą ĘÚÅÌÌÉËÌÅÒÉ ÉÌÅ ÄÅ ĘÎ ÐÌÁÎÁ 
ëąËÍÁËÔÁÄąÒȢ "ÕÎÌÁÒȠ 

1) Bilgi, enfoÒÍÁÓÙÏÎ ÙÏøÕÎ İÒİÎ ÖÅ ÈÉÚÍÅÔÌÅÒ 

2) $ÉÊÉÔÁÌÌÅĥÍÅ  

3) 3ÁÎÁÌÌÁĥÍÁ Ⱦ 3ÁÎÁÌ ËÉÍÌÉËÌÅÒ  

4) -ÏÌÅËİÌÌÅĥÍÅ ¤ÉÒËÅÔÔÅ ÈÅÒ ëÁÌąĥÁÎąÎ ÄÅøÅÒ 
İÒÅÔÅÎ ÂÉÒ ËÉÍÌÉøÅ ÂİÒİÎÍÅÓÉȟ ëÁÌąĥÁÎÌÁÒąÎ 
ÆÉËÉÒ İÒÅÔÅÂÉÌÍÅÓÉ   

5) !ÒÁÃąÓąÚÌąË "ς#  ­ÒÅÔÉÃÉÎÉÎ ÄÏøÒÕÄÁÎ 
ÁÌąÃąÙÌÁ ÂÕÌÕĥÍÁÓą  

6) 3ÅËÔĘÒÅÌ ÄÅøÉĥÉÍȡ ­ÒÅÔÉÍ ÖÅ ÔİËÅÔÉÍ 
ÁÌÁÎÌÁÒąÎąÎ ÄÅøÉĥÍÅÓÉ  

7) 9ÅÎÉÌÉËȡ ­ÒİÎÌÅÒÉÎ ÍÏÄÁÓąÎąÎ ëÁÂÕË 
ÄÅøÉĥÍÅÓÉ  

8) (ąÚȡ "İÔİÎ ÉĥÌÅÍÌÅÒÉÎ ÈąÚÌą ÂÉÒ ĥÅËÉÌÄÅ 
ÏÌÍÁÓąȢ  

9) +İÒÅÓÅÌÌÅĥÍÅ  

10) !ø ÅËÏÎÏÍÉÓÉ ÏÒÔÁÙÁ ëąËÁÒÄąøą ÅÔËÉÌÅÒÉ 
ÂÁËąÍąÎÄÁÎ ÄÁ İÒÅÔÉÍ ÖÅ ÔİËÅÔÉÍ 
ÁÌąĥËÁÎÌąËÌÁÒąÎÄÁ ĘÎÅÍÌÉ ĘÌëİÄÅ 
ÄÅøÉĥÉËÌÉËÌÅÒÅ ÎÅÄÅÎ ÏÌÍÕĥÔÕÒȢ !ø 
ekonomisinin etkilerini;   

11) +ÁÒÌąÌąË ÏÒÁÎąÎąÎ ÁÒÔÍÁÓąȡ 3ÔÏÐ ÍÁÌÉÙÅÔÉ 
ÁÚÁÌÄą  

12) 0ÉÙÁÓÁÙÁ ÇÉÒÉĥ ÍÁÌÉÙÅÔÌÅÒÉȡ dÎÔÅÒÎÅÔÌÅ 
ÂÅÒÁÂÅÒ ÙÁÙąÎÃąÌąË ÍÏÄÅÌÌÅÒÉÎÄÅËÉ 
ÄÅøÉĥÉËÌÉËȢ "É Å-ticaret siteÓÉÎÉ ÁëÍÁÎąÎ 
maliyeti nedir?  

13) 2ÅËÁÂÅÔÉÎ ÁÒÔÍÁÓąȡ &ÉÙÁÔ ËÁÒĥąÌÁĥÔąÒÍÁ 
siteleri  

14) 7/2τ ÁëąË ÐÁÚÁÒÌÁÒ ÖÅ ÐÉÙÁÓÁÌÁÒ  

15) dĥÇİÃİ ÎÉÔÅÌÉËÌÅÒÉÎÄÅËÉ ÄÅøÉĥÉËÌÉËȡ 9ÅÎÉ Éĥ 
ÉÍËÁÎÌÁÒąÎąÎ ÄÏøÍÁÓą  

VerimliliøÉÎ ÁÒÔÍÁÓą ÖÅ ÅËÏÎÏÍÉË ÂİÙİÍÅ 

1) ­ÒİÎÌÅÒÄÅÎ ÈÁÂÅÒÄÁÒ ÏÌÍÁ ÚÁÍÁÎąÎąÎ 
ËąÓÁÌÍÁÓą  

2) &ÉÙÁÔÌÁÒÄÁ ĥÅÆÆÁÆÌÁĥÍÁ  

3) ­ÒİÎÌÅÒÄÅ ÂÉÒÅÙÓÅÌÌÅĥÍÅ  

4) &ÉÚÉËÓÅÌ ÍÅËÁÎąÎ ÓÏÙÕÔÌÁÎÍÁÓą  

5) Beklentilerin aÒÔÍÁÓą  

6) 9ÁÒÁÔąÃą ÄİĥİÎÃÅ  

7) Sermaye giriĥÉÎÄÅ ÁÒÔąĥ  
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8) 9ÅÎÉ ĥÅÈÉÒÌÅĥÍÅ ÙÁÐąÌÁÒąÎąÎ ÏÒÔÁÙÁ ëąËÍÁÓą  

9) .ÁËÉÔ ÐÁÒÁ ÄÏÌÁĥąÍąÎąÎ ÁÚÁÌÍÁÓą 

10) Zengin ve fakÉÒ ÁÒÁÓąÎÄÁËÉ ÕëÕÒÕÍÕÎ 
ÁÒÔÍÁÓąȢ 

ĥÅËÌÉÎÄÅ ÓąÒÁÌÁÍÁË ÍİÍËİÎÄİÒȢ  

2.1 !Ɛ 9ƪƻƴƻƳƛǎƛƴƛƴ 5ƛƐŜǊ 9ƪƻƴƻƳƛƭŜǊŘŜƴ CŀǊƪƭŀǊƤ  

!ø ÅËÏÎÏÍÉÓÉÎÅ ÉÌÉĥËÉÎ ÔÁÎąÍÌÁÒąÎ ÓąÎąÒÌąÌąøąÎąÎ 
ÁËÓÉÎÅ ÂÕ ÅËÏÎÏÍÉÎÉÎ ĘÚÅÌÌÉËÌÅÒÉȟ ÅÔËÉÌÅÒÉ ÖÅ 
ÆÁÒËÌąÌąËÌÁÒąÎÁ ÉÌÉĥËÉÎ ëÁÌąĥÍÁÌÁÒ ËÁÖÒÁÍąÎ ÓąÎąÒÌÁÒąÎą 
ÄÁÈÁ ÎÅÔ ëÉÚÍÅËÔÅ ÖÅ ëąËÁÒąÍÌÁÒąÎ ĘÎİÎİ 
ÁëÍÁËÔÁÄąÒȢ !ø ÅËÏÎÏÍÉÓÉÎÉÎ ÇÅÌÅÎÅËÓÅÌ 
ÅËÏÎÏÍÉÌÅÒÄÅÎ ÆÁÒËÌąÌąËÌÁÒąÎą ÉÌÉĥËÉÎ ÇÅÌÉĥÔÉÒÉÌÅÎ 
ÔÅÏÒÉÌÅÒÉ ÄĘÒÔ ÁÎÁ ÂÁĥÌąË ÁÌÔąÎÄÁ ÔÏÐÌÁÎÍÁËÔÁÄąÒȢ 
Bunlar; 

1) 4ÁÍÁÍÌÁÙąÃąÌąË 

2) 4İËÅÔÉÍ $ąĥÓÁÌÌąËÌÁÒą 

3) $ÅøÉĥÔÉÒÍÅ -ÁÌÉÙÅÔÉ ÖÅ "ÁøąÍÌąÌąË 

4) vÌëÅË %ËÏÎÏÍÉÓÉȢ 

1- 4ÁÍÁÍÌÁÙąÃąÌąËȡ "ÉÒ İÒİÎİÎ ÓÁÔąĥąȟ 
ÄÉøÅÒÌÅÒÉÎÉÎ ÓÁÔąĥąÎą ÅÔËÉÌÉÙÏÒÓÁ ÂÕÎÁ ÔÁÍÁÍÌÁÙąÃąÌąË 
ÁÄą ÖÅÒÉÌÉÒȢ 4ÁÍÁÍÌÁÙąÃąÌąË ÉÌËÅÓÉÎÅ ÖÅÒÉÌÅÂÉÌÅÃÅË ÅÎ 
ÎÅÔ ĘÒÎÅËÌÅÒÄÅÎ ÂÉÒÉÓÉ ÂÉÌÇÉÓÁÙÁÒ ÉÌÅ ÍÏÎÉÔĘÒ 
ÁÒÁÓąÎÄÁËÉ ÉÌÉĥËÉdir . Geleneksel ekonomilerde de yer 
ÁÌÁÎ ÂÕ ÉÌËÅȟ Áø ekonomisiÎÉÎ ÔÅÍÅÌ İÒİÎÌÅÒÉÎÄÅ 
ÄÁÈÁ ÆÁÚÌÁ ÙÁĥÁÎÍÁËÔÁÄąÒȢ Burada belirleyici 
olanlar; ÓĘÚ ËÏÎÕÓÕ İÒİÎÌÅÒÉÎ ÒÁËÉÐ ÆÉÒÍÁÌÁÒąÎ 
İÒİÎİ ÉÌÅ de ÕÙÕÍÌÕ ÏÌÕÐ ÏÌÍÁÙÁÃÁøąÄąÒ. 3ĘÚÇÅÌÉÍÉȟ 
ÈÅÒÈÁÎÇÉ ÂÉÒ İÒİÎİÎ ÈÅÍ Android ve hem de iOs 
ÔÁÂÁÎÌą ÙÁÚąÌąÍÌÁÒÄÁ ËÕÌÌÁÎąÌąÐ ËÕÌÌÁÎąÌÁÍÁÙÁÃÁøąÎÁ 
ÉÌÉĥËÉÎ ÇÉÒÉĥÉÍÌÅÒÄÉÒȢ "ÕÎÕ ÂÅÌÉÒÌÅÙÅÎÌÅÒ ÉÓÅ 
ÓÔÁÎÄÁÒÔÌÁÒÄąÒȢ 3ÔÁÎÄÁÒÔÌÁÒą da politikalar 
belirlemektedir.  

2- 4İËÅÔÉÍ $ąĥÓÁÌÌąËÌÁÒąȡ !ø ÅËÏÎÏÍÉÓÉÎÄÅ 
ÈÉÚÍÅÔÉÎ ÖÅÙÁ İÒİÎİÎİ ÄÅøÅÒÉ ÏÎÁ ÕÌÁĥÁÎ ÁÂÏÎÅ 
ÓÁÙąÓą ÉÌÅ ÄÏøÒÕ ÏÒÁÎÔąÌąÄąÒȢ dÎÓÁÎÌÁÒąÎ Å-posta 
ËÕÌÌÁÎÍÁÄąøą ÂÉÒ ÏÒÔÁÍÄÁ Å-posta kullanmak 
ÍİÍËİÎ ÄÅøÉÌÄÉÒȢ #ÅÐ ÔÅÌÅÆÏÎÕ ÈÁÙÁÔąÍąÚąÎ ÂÉÒ 
ÐÁÒëÁÓą ÏÌÍÕĥÓÁȟ ÁÂÏÎÅ ÓÁÙąÓąÎąÎ ÆÁÚÌÁÌąøąÎÄÁÎ 
kaynaklanÍÁËÔÁÄąÒȢ 4İËÅÔÉÍ $ąĥÓÁÌÌąËÌÁÒą ÉÌËÅÓÉÎÅ 
ÇĘÒÅ ÂÉÒ İÒİÎ ÖÅÙÁ ÈÉÚÍÅÔÉÎ aÂÏÎÅ ÓÁÙąÓą ÁÒÔÔąËëÁ 
ËÕÌÌÁÎąÍ ÄÅøÅÒÉ de artÍÁËÔÁÄąÒȢ vÎÅÍÌÉ ÏÌÁÎ 
İÒİÎİÎ ÖÅÙÁ ÈÉÚÍÅÔÉÎ ÔÕÔÍÁÓą ÖÅ ÂÅÎÉÍÓÅÎÍÅÓÉÄÉÒȢ 
"ÕÒÁÄÁ ÉÓÅ 9ÅÎÉÌÉËÌÅÒÉÎ 9ÁÙąÌÍÁÓą -ÏÄÅÌÉ ÄÅÖÒÅÙÅ 
ÇÉÒÉÙÏÒȢ "Õ ÍÏÄÅÌÅ ÇĘÒÅȟ ÉÌË ĘÎÃÅ ÉÌË ÕÙÕÍ 
ÇĘÓÔÅÒÅÎÅÌÅÒ Ï İÒİÎÅ ÓÁÈÉÐ ÏÌÍÁËÔÁÄąÒȢ Daha sonra 
bu ËÉĥÉÌÅÒȟ ÄÉøÅÒÌÅÒÉÎÉ ÉËÎÁ ÅÔÍÅËÔÅÄÉÒȢ ­ëİÎÃİ 
ÁĥÁÍÁ ÉÓÅ ÇÅë ÕÙÕÍ ÇĘÓÔÅÒÅÎÌÅÒÉÎ ÂÕ İÒİÎÌÅÒÅ ÓÁÈÉÐ 
ÏÌÍÁÓąÄąÒ. "ĘÙÌÅÌÉËÌÅ ÓÏÎ ÁĥÁÍÁÄÁ ÄÁ ÐÉÙÁÓÁ 
ÄÏÙÇÕÎÌÕøÁ ÕÌÁĥÍÁËÔÁÄąÒȢ 

Bu modeli etkileyen etkenler:  

a) 9ÅÎÉÌÉøÉÎ ËÁÒÁËÔÅÒÉȡ (ÁÙÁÔąÍąza naÓąÌ ÂÉÒ 
ÙÅÎÉÌÉË ÇÅÔÉÒÅÃÅøÉÄÉÒȢ 

b) dÌÅÔÉĥÉÍ ËÁÎÁÌÌÁÒąȡ 9ÅÎÉÌÉøÉ ÄÕÙÕÒÁÃÁøąÍąÚ 
ÐÌÁÔÆÏÒÍÌÁÒÄąÒȢ FirmalarąÎ son ÄĘÎÅÍÌÅÒÄÅ 
ËÕÌÌÁÎÄąËÌÁÒą celebrity advertising 
ëÁÌąĥÍÁÌÁÒą ÂÕÎÁ ÂÉÒ ĘÒÎÅËÔÉÒȢ   

c) 9ÅÎÉÌÉøÉÎ ÂÁĥÌÁÎÇąÃąÎ ÂÅÒÉ ÇÅëÅÎ ÚÁÍÁÎ 

d) Toplumsal sistem: Toplumun yeniliklere 
ÁëąË ÏÌÍÁÓąȢ  

e) $ÅÖÌÅÔ ÐÏÌÉÔÉËÁÌÁÒą  

3- $ÅøÉĥÔÉÒÍÅ -ÁÌÉÙÅÔÉ ÖÅ "ÁøąÍÌąÌąËȡ "ÉÒ İÒİÎİÎ 
ËÕÌÌÁÎąÍąȟ ËÕÌÌÁÎąÃą ÉëÉÎ ÂÉÒ ÁÉÄÉÙÅÔ ÖÅ ÂÁøąÍÌąÌąË 
ÍÅÙÄÁÎÁ ÇÅÔÉÒÍÅËÔÅÄÉÒȢ !ÙÒąÃÁ ÓĘÚ ËÏÎÕÓÕ İÒİÎİ 
ÄÅøÉĥÔÉÒÍÅÎÉÎ ÂÉÒ ÍÁÌÉÙÅÔÉ ÏÌÍÁÓą ÄÁ ËÕÌÌÁÎąÃąÌÁÒą 
etkileyen bir fÁËÔĘÒ ÏÌÁÒÁË ËÁÒĥąÍąÚÁ ëąËÍÁËÔÁÄąÒȢ 
&ÉÒÍÁÌÁÒ ÂÕ ÂÁøąÍÌąÌąËÌÁÒą ÓİÒÅËÌÉ ËąÌÍÁË ÉëÉÎ 
ÓÔÁÎÄÁÒÔÌÁÒÁ ÂÁøÌą ËÁÌÍÁËÔÁÄąÒȢ "Õ ÓÔÁÎÄÁÒÔÌÁÒ ÉÓÅ 
-ÁÓÁİÓÔİ 3ĘÍİÒÇÅÃÉÌÉË ËÁÖÒÁÍąÎąÎ ĘÎİÎİ 
ÁëÍÁËÔÁÄąÒȢ $ÉøÅÒ ÙÁÎÄÁÎ ÂÁøąÍÌąÌąøąÎ ÄÅÒÅÃÅÓÉ 
ÍÁÌÉÙÅÔÌÅÒȟ ÓĘÚÌÅĥÍÅÌÅÒȟ ÔÁÁÈÈİÔÌÅÒȟ adaptasyon, 
ÖÅÒÉ ÄĘÎİĥÔİÒÍÅ ÖÅ ÁÒÁĥÔąÒÍÁ ÉëÉÎ ÈÁÒÃÁÎÁÃÁË 
ÚÁÍÁÎ ÉÌÅ ĘÌëİÌÍÅËÔÅÄÉÒȢ  

4- vÌëÅË %ËÏÎÏÍÉÓÉȡ dÌË İÒÅÔÉÍ ÍÁÌÉÙÅÔÌÅÒÉÎÉÎ 
ÙİËÓÅËȟ ËÏÐÙÁ ÍÁÌÉÙÅÔÌÅÒÉÎÉÎ ÄİĥİË ÏÌÍÁÓą 
ÁÎÌÁÍąÎÁ ÇÅÌÍÅËÔÅÄÉÒȢ dÌË İÒÅÔÉÍ ÍÁÌÉÙÅÔÉÎÉ 
ÂÅÌÉÒÌÅÙÅÃÅË ÏÌÁÎ ĥÅÙ ÉÓÅ ÕÌÁĥąÌÁÎ ËÉÔÌÅnin 
ÂİÙİËÌİøİÄİÒȢ  

3 .ƛǊ «ǊŜǘƛƳ CŀƪǘǀǊǸ hƭŀǊŀƪ .ƛƭƎƛ  

!ÎÌÁÙąĥ ÇİÃİÎÄÅ ËÁÖÒÁÎÁÎ ÖÅ ÄÏøÒÕ ÏÌÕÐȟ 
ÄÏøÒÕÌÕøÕ ÇĘÓÔÅÒÉÌÅÂÉÌÉÒ ÏÌÁÎ ÉÎÁÎë ÁÎÌÁÍąÎÁ ÇÅÌÅÎ 
ÂÉÌÇÉȟ Áø ÅËÏÎÏÍÉÓÉÎÉÎ ÔÅÍÅÌ ÇÉÒÄÉÓÉ ÖÅ İÒÅÔÉÍ 
ÆÁËÔĘÒİÄİÒȢ ς  "İÔİÎ ÂÕÎÌÁÒąÎ ąĥąøąÎÄÁ ÂÉÌÇÉ 
ÅËÏÎÏÍÉÓÉȟ ËİÒÅÓÅÌÌÅĥÍÅÎÉÎ ÅËÏÎÏÍÉË ÁÙÁøąÎą 
ÏÌÕĥÔÕÒÁÎ ÅËÏÎÏÍÉÄÉÒ ÙÁÎÉ ÂÉÒ ÉËÔÉÓÁÄÉ ÓÉÓÔÅÍÄÅ 
ÔİÍ ÅËÏÎÏÍÉË ÆÁÁÌÉÙÅÔÌÅÒÉÎ ÂÉÌÇÉ ÔÅÍÅÌÌÉ ÏÌÁÒÁË 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉøÉ ÖÅ ÓĘÚ ËÏÎÕÓÕ ÆÁÁÌÉÙÅÔÌÅÒÅ ÂÉÌÇÉÎÉÎ 
ÅÎÔÅÇÒÅ ÅÄÉÌÄÉøÉ ÅËÏÎÏÍÉË ÙÁÐą ÏÌÁÒÁË 
ÔÁÎąÍÌÁÎÁÂÉÌÍÅËÔÅÄÉÒȢ ρωωτȭÄÅËÉ dÎÔÅÒÎÅÔȭÉÎ ortaya 
ëąËÍÁÓą ÖÅ ÙÁÙąÌÍÁÓą ÄÁ ÂÉÌÇÉ ÅËÏÎÏÍÉÓÉÎÉÎ $İÎÙÁ 
ÅËÏÎÏÍÉ ËÏÎÊÏÎËÔİÒİÎÄÅËÉ ÙÅÒÉÎÉ 
ÓÁøÌÁÍÌÁĥÔąÒÍąĥÔąÒȢ (3) Bilgi ekonomisi, bilginin elde 
ÅÄÉÌÍÅÓÉȟ ÉĥÌÅÎÍÅÓÉ ÖÅ ÄĘÎİĥÔİÒİÌÍÅÓÉ ÉÌÅ ÂÉÒÌÉËÔÅ 
ÄÁøąÔąÍą ÓİÒÅëÌÅÒÉÎÉ ËÁÐÓÁÍÁËÔÁÄąÒȢ Bilgi 
ekonomisinde iki teÍÅÌ ÅÖÒÅÄÅÎ ÓĘÚ ÅÄÉÌÍÅËÔÅÄÉÒȢ 
"ÉÌÇÉÓÁÙÁÒ ÔÅÍÅÌÌÉ ÏÌÁÎ ÂÉÒÉÎÃÉ ÅÖÒÅȟ ÖÅÒÉ ÉĥÌÅÍÅȟ 
ÔÁÂÌÏÌÁÍÁ ÐÒÏÇÒÁÍÌÁÒąÎąÎȟ ËÅÌÉÍÅ ÉĥÌÅÍÃÉÌÅÒÉÎÉÎ 
ËÕÌÌÁÎąÌÍÁÙÁ ÂÁĥÌÁÄąøą ÄĘÎÅÍÄÉÒȢ "ÉÌÇÉÓÁÙÁÒ 
ÔÅËÎÏÌÏÊÉÓÉÙÌÅ ÂÁĥÌÁÙÁÎ ÂÕ ÓİÒÅë ĘÎÃÅÌÅÒÉ ÏÄÁ 
ÂİÙİËÌİøİÎÄÅ ȰÍÁÉÎÆÒÁÍÅȱ ÁÄą ÖÅÒÉÌÅÎ 
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ÂÉÌÇÉÓÁÙÁÒÌÁÒÌÁ ÂÁĥÌÁÒ ÖÅ ËÉĥÉÓÅÌ ÂÉÌÇÉÓÁÙÁÒÌÁÒąÎ 
ÏÒÔÁÙÁ ëąËÍÁÓąÙÌÁ ëÏË ĘÎÅÍÌÉ ÙÅÎÉÌÉËÌÅÒÉÎ ËÁÐąÓąÎą 
aralar. Network temelli olan ikinci evre ise 
ÂÉÌÇÉÓÁÙÁÒÌÁÒ ÉÌÅ ÍÏÂÉÌ ÉÌÅÔÉĥÉÍ ÃÉÈÁÚÌÁÒąÎąÎ ËÁÂÌÏÌÕ 
ÖÅ ËÁÂÌÏÓÕÚ ÁøÌÁÒÌÁ ÂÉÒÂÉÒÉÎÅ ÂÁøÌÁÎÍÁÓąÙÌÁ ëÏË 
miktarda ÖÅÒÉÎÉÎ ÔÏÐÌÁÎÄąøąȟ ÉĥÌÅÎÄÉøÉ ÖÅ ÉÌÅÔÉÌÄÉøÉ 
ÅÖÒÅÄÉÒȢ "ÉÌÇÉÓÁÙÁÒÌÁÒȠ ÔÅÌÅÆÏÎ ÈÁÔÌÁÒąÙÌÁ ËÁÂÌÏÓÕÚ 
ÈÁÔÌÁÒÌÁ ÂÉÒÂÉÒÉÎÅ ÂÁøÌÁÎÍÁÙÁ ÖÅ ÉÌÅÔÉĥÉÍ ËÕÒÍÁÙÁ 
ÂÁĥÌÁÄąȢ vÎÃÅÌÅÒÉ ÙÅÒÅÌ ÁÌÁÎÌÁÒÄÁ ÏÌÕĥÔÕÒÕÌÁÎ ÂÕ 
ÁøÌÁÒ ÇÅÎÉĥÌÅÄÉȟ ÔİÍ ÄİÎÙÁÄÁ ÙÁÙÇąÎÌÁĥÔą ÖÅ ÉÎÔÅÒÎÅÔ 
olarak ÏÒÔÁÙÁ ëąËÔąȢ τ 

3.1 .ƛƭƎƛ ¢ŜƳŜƭƭƛ ¸Ŝƴƛ aŜŘȅŀ «ǊǸƴƭŜǊƛ 

$İÎÙÁÙą ÓÁÒÁÎ Áø 7ÏÒÌÄ 7ÉÂÅ 7ÅÂ 
ÔÅËÎÏÌÏÊÉÓÉÎÄÅ ÍÅÙÄÁÎÁ ÇÅÌÅÎ ÇÅÌÉĥÍÅÌÅÒÉ 
ËÒÏÎÏÌÏÊÉË ÏÌÁÒÁË ÓąÒÁÌÁÄąøąÍąÚÄÁ ËÕÌÌÁÎąÍ 
ÁÌÁÎÌÁÒąÎÁ ÂÁøÌą ÏÌÁÒÁË ÄÅøÉĥÉËÌÉËÌÅÒ 
ÇĘÚÌÅÎÍÅËÔÅÄÉÒȢ ρωψω ÙąÌąÎÄÁ 4ÉÍ "ÕÒÎÅÓ-Lee 
ÔÁÒÁÆąÎÄÁÎ ÇÅÌÉĥÔÉÒÉÌÅÎ 7ÅÂ ρȢπȟ ÉÎÔÅÒÎÅÔ 
ËÕÌÌÁÎąÃąÌÁÒąÎąÎ ×ÅÂ ÓÉÔÅÌÅÒÉÎÉ ÓÁÄÅÃÅ ÂÉÌÇÉ ÁÌÍÁË 
ÉëÉÎ ËÕÌÌÁÎÄąøąȟ ÉëÅÒÉøÅ ËÁÔËąÄÁ ÂÕÌÕÎÁÍÁÄąøą ÖÅ 
ÉëÅÒÉË İÒÅÔÅÍÅÄÉøÉ ÂÉÒÉÎÃÉ ËÕĥÁË ×ÅÂ ÐÌÁÔÆÏÒÍÕÄÕÒȢ 
ςπππͻÌÉ ÙąÌÌÁÒÄÁ ÏÒÔÁÙÁ ëąËÁÎ 7ÅÂ ςȢπ ise 
ËÕÌÌÁÎąÃąÌÁÒąÎ ÉëÅÒÉË ÇÅÌÉĥÔÉÒÅÂÉÌÄÉøÉȟ ÂÉÒÂÉÒÌÅÒÉÙÌÅ 
ÉĥÂÉÒÌÉøÉ ÙÁÐÁÂÉÌÄÉøÉȟ ËÕÌÌÁÎąÃąÌÁÒ ÁÒÁÓąÎÄÁ ÂÉÌÇÉ ÖÅ 
ÆÉËÉÒ ÁÌąĥÖÅÒÉĥÉÎÉ ÄÅÓÔÅËÌÅÙÅÎ ÉËÉÎÃÉ ËÕĥÁË ×ÅÂ 
ÐÌÁÔÆÏÒÍÕ ÏÌÁÒÁË ÔÁÎąÍÌÁÎÍÁËÔÁÄąÒȢ 7ÅÂ ρȢπ ÓÔÁÔÉË 
ÖÅ ÔÅË ÙĘÎÌİ ÉËÅÎ Web 2.π ÉÓÅ ÄÉÎÁÍÉË ÂÉÒ ÉëÅÒÉøÅ 
ÓÁÈÉÐÔÉÒ ÖÅ ÏÄÁË ÎÏËÔÁÓą ÅÔËÉÌÅĥÉÍÄÉÒȢ 7ÅÂ ςȢπȭÄÁ ÂÉÒ 
ÙÁÎÄÁÎ ÙÅÎÉ ÔÅËÎÏÌÏÊÉÌÅÒÉÎ ÂÉÒÅÙÓÅÌ ËÕÌÌÁÎąÍą ÖÅ 
ÉëÅÒÉøÉÎ ÏÌÕĥÔÕÒÕÌÍÁÓą ÓĘÚ ËÏÎÕÓÕ ÉËÅÎ ÄÉøÅÒ 
yandan da sosyal medya kavrÁÍąÎąÎ ÇÅÌÉĥÍÅÓÉÎÉÎ 
ÙÏÌÕ ÁëąÌÍąĥÔąÒȢ +ÕÌÌÁÎąÃąÌÁÒąÎ ÇĘÎİÌÌİ ÏÌÁÒÁË ÂÉÚÚÁÔ 
ËÅÎÄÉÌÅÒÉ ÔÁÒÁÆąÎÄÁÎ ÇÅÒÅË ËÅÎÄÉÌÅri ile gerekse de 
ëÅĥÉÔÌÉ ËÏÎÕÌÁÒ ÈÁËËąÎÄÁ ÏÌÕĥÔÕÒÄÕËÌÁÒą ÉëÅÒÉËÌÅÒȟ 
ÉÎÔÅÒÎÅÔ ÏÒÔÁÍąÎÄÁ ÄÏÌÁĥÍÁËÔÁ ÖÅ ÂÁĥËÁ 
ËÕÌÌÁÎąÃąÌÁÒÁ ÄÁ ÕÌÁĥÍÁËÔÁÄąÒȢ /ÌÕĥÔÕÒÕÌÁÎ ÂÕ 
ÉëÅÒÉËÌÅÒÉÎ ÂÉÒëÏË ÆÁÒËÌą ÁÌÁÎÄÁ ÅÔËÉÌÅÒÉ ÖÁÒÄąÒȢ 
+ÕÌÌÁÎąÃąÌÁÒąÎ ÏÌÕĥÔÕÒÄÕËÌÁÒą ÉëÅÒÉËÌÅÒ ĘÎÃÅÌÉËÌÉ 
olÁÒÁË ÄÉøÅÒ ÂÉÒÅÙÌÅÒÉÎ ÈÁÂÅÒ ÁÌÍÁ ÓİÒÅëÌÅÒÉÎÅ 
ÄÏøÒÕÄÁÎ ËÁÔËą ÓÕÎÍÁËÔÁÄąÒȢ 'ÅÌÅÎÅËÓÅÌ ÍÅÄÙÁ 
ÍÅÃÒÁÌÁÒą ÉÌÅ ÂÅÌÉÒÌÉ ÓİÚÇÅëÌÅÒÄÅÎ ÇÅëÅÎ ÈÁÂÅÒ ÁÌÍÁ 
ÓİÒÅÃÉ ÙÅÎÉ ÍÅÄÙÁ ÔÅËÎÏÌÏÊÉÌÅÒÉÙÌÅ ÂÉÒÌÉËÔÅ ÄÁÈÁ ÈąÚÌą 
ÖÅ ËÏÌÁÙ ÂÉÒ ĥÅËÉÌÄÅ ÇÅÒëÅËÌÅĥÉÒ ÈÁÌÅ ÇÅÌÍÉĥÔÉÒȢ "Õ 
ÂÁøÌÁÍÄÁ İÒÅÔÉÌÅÎ ÈÅÒ ÉëÅÒÉË ËÅÎÄÉ ÉëÉÎÄÅ ÂÉÒ ÄÅøÅÒÅ 
ÓÁÈÉÐ ÏÌÍÕĥÔÕÒ ÖÅ ÇİÎİÍİÚÄÅ ÓąËëÁ ÄÉÌÅ ÇÅÔÉÒÉÌÅÎ 
ÙÕÒÔÔÁĥ ÖÅ ÈÁË ÇÁÚÅÔÅÃÉÌÉøÉ ÇÉÂÉ ËÁÖÒÁÍÌÁÒ ÉëÅÒÉË 
İÒÅÔÉÍÉÎÉÎ ÇİÃİÙÌÅ ÄÏøÒÕÄÁÎ ÂÁøÌÁÎÔąÌą ÏÌÍÕĥÔÕÒȢ 

'İÎİÍİÚÄÅ ÂÉÒÅÙÌÅÒÉÎ ÇĘÎİÌÌİ ÉëÅÒÉË İÒÅÔÉÃÉÌÅÒÉ 
ÏÌÍÁÌÁÒą ÓÉÙÁÓÁÌ ÁÎÌÁÍÄÁ ÄÁ ÂÉÒëÏË ÅÔËÉÙÅ ÓÁÈÉÐÔÉÒȢ 
vÚÅÌÌÉËÌÅ 4×ÉÔÔÅÒ İÚÅÒÉÎÄÅÎ ëÏË ÆÁÚÌÁ ÓÁÙąÄÁ 
ËÕÌÌÁÎąÌÁÎ ÓÉÙÁÓÁÌ ÁÒÇİÍÁÎÌÁÒ ÖÅ ÉëÅÒÉËÌÅÒȟ 
ÂÉÒÅÙÌÅÒÉÎ ÈÅÍ ÓÉÙÁÓÁÌ ÄİĥİÎÃÅÌÅÒÉÎÉ ÅÔËÉÌÅÍÅËÔÅ 

ÈÅÍ ÄÅ ÄÅÚÅÎÆÏÒÍÁÓÙÏÎÕÎ ÁÒÔÍÁÓąÎÁ ÓÅÂÅÐ 
ÏÌÍÁËÔÁÄąÒȢ vÙÌÅ ËÉ ÙÁÙąÌÁÎ ÂÉÒëÏË ÙÁÌÁÎ ÖÅ ÙÁÎÌąĥ 
ÂÉÌÇÉÙÅ ËÁÒĥąÎ ÇİÎİÍİÚÄÅ ÍÅÄÙÁ ÏËÕÒÙÁÚÁÒÌąøąÎąÎ 
ÙÁÎą ÓąÒÁ ÙÅÎÉ ÍÅÄÙÁ ÏËÕÒÙÁÚÁÒÌąøąÎÁ ÉÌÉĥËÉÎ ÅøÉÔÉÍ 
ÖÅ ÂÉÌÉÎëÌÅÎÄÉÒÍÅ ëÁÌąĥÍÁÌÁÒą ÂÁĥÌÁÔąÌÍąĥÔąÒȢ 

4İÍ ÂÕÎÌÁÒąÎ ÙÁÎąÓąÒÁ ÉëÅÒÉË ÏÌÕĥÔÕÒÍÁÎąÎ ÅÎ 
ëÏË ËÁÔËą ÓÁøÌÁÄąøą ÁÌÁÎÌÁÒÄÁÎ ÂÉÒÉ ÄÅ ÅËÏÎÏÍÉ 
ÏÌÍÕĥÔÕÒȢ vÚÅÌÌÉËÌÅ ÇÅÌÅÎÅËÓÅÌ ÍÅÄÙÁ ÍÅÃÒÁÌÁÒąÎÄÁ 
ÂÉÒ ÈÁÙÌÉ ÙİËÓÅË İÃÒÅÔÌÅÒÌÅ ÇÅÒëÅËÌÅĥÅÎ ÒÅËÌÁÍ 
ÖÅÒÍÅ ÓİÒÅëÌÅÒÉ ÖÅ ëÅĥÉÔÌÉ ÄÅÎÅÔÉÍ 
ÍÅËÁÎÉÚÍÁÌÁÒąÎąÎ ÏÌÍÁÓą ÙÅÎÉ ÍÅÄÙÁ ÍÅÃÒÁÌÁÒąÎÄÁ 
ËÏÌÁÙÌÁĥÍąĥÔąÒȢ "Õ ÄÕÒÕÍ ËÕÌÌÁÎąÃąÌÁÒ ÉëÉÎ ÆÁÒËÌą 
ÉÍËÁÎÌÁÒ ÏÌÕĥÔÕÒÓÁ ÄÁ ÏÌÕÍÓÕÚ ÙĘÎleri de 
ÂÕÌÕÎÍÁËÔÁÄąÒȢ "Õ ÎÏËÔÁÄÁ ĘÚÅÌÌÉËÌÅ &ÕÃËÓ ÖÅ 
-ÏÒÏÚÏÖ ÇÉÂÉ ÙÅÎÉ ÍÅÄÙÁ ÄİĥİÎİÒÌÅÒÉÎÉÎ ÏÒÔÁÙÁ 
ËÏÙÄÕøÕ ȰÄÉÊÉÔÁÌ ËÁÐÉÔÁÌÉÚÍȱ ËÁÖÒÁÍą ÄÉËËÁÔ 
ëÅËÍÅËÔÅÄÉÒȢ :ÉÒÁ ÂÉÒÅÙÌÅÒ ÂÕ ÓÉÓÔÅÍÄÅ ÇĘÎİÌÌİ 
ÏÌÁÒÁË ÉëÅÒÉË İÒÅÔÅÎ ËÉĥÉÌÅÒÅ ÄĘÎİĥÍİĥÌÅÒÄÉÒȢ 
Google, Facebook ve Instagram gibi platformlar ise 
ÂÕ ÂÉÌÇÉÌÅÒÉ ËÕÌÌÁÎÁÒÁË ÄÉøÅÒ ËÕÌÌÁÎąÃąÌÁÒÁ ëÅĥÉÔÌÉ 
ÒÅËÌÁÍÌÁÒ ÓÕÎÍÁËÔÁ ÖÅ ËÉĥÉÓÅÌ ÖÅÒÉÌÅÒÄÅÎ 
ÆÁÙÄÁÌÁÎÍÁËÔÁÄąÒȢ "Õ ÂÁøÌÁÍÄÁ ÄİĥİÎİÌÄİøİÎÄÅ 
ÈÅÒ ÂÉÒ ÂÉÒÅÙ ÇĘÎİÌÌİ ÂÉÒÅÒ ÉĥëÉ ËÏÎÕÍÕÎÁ 
ÄĘÎİĥÍÅËÔÅÄÉÒÌÅÒȢ $ÉÊÉÔÁÌ ÍÅÃÒÁÌÁÒąÎ ÈÅÍ ÄÅÔÁÙÌą 
ÈÅÍ ÄÅ ÏÎÌÉÎÅ ÏÌÁÒÁË ĘÌëİÍÌÅÎÅÂÉÌÉÙÏÒ ÏÌÍÁÓą ÂÉÌÇÉ 
ÔÅÍÅÌÌÉ ÙÅÎÉ ÍÅÄÙÁ İÒİÎÌÅÒÉÎÉÎ ÈÁÍÍÁÄÄÅÓÉÎÉÎ 
ÉëÅÒÉË ÏÌÍÁÓąÎÁ ÙÏÌ ÁëÍąĥÔąÒȢ "Õ ÄÅÒÅÃÅÄÅ ÂİÙİË ÂÉÒ 
ĘÎÅÍ ÁÔÆÅÄÉÌÅÎ ÉëÅÒÉËȟ Áø ÅËÏÎÏÍÉÓÉÎÅ ÄÁÙÁÎÁÎ ÙÅÎÉ 
ÍÅÄÙÁÄÁ ÂÉÚÚÁÔ ÓÏÓÙÁÌ Áø ËÕÌÌÁÎąÃąÌÁÒą ÔÁÒÁÆąÎÄÁÎ 
ÓÁøÌÁÎÍÁËÔÁÄąÒȢ 3ÏÓÙÁÌ Áø ËÕÌÌÁÎąÃąÌÁÒąȟ ÈÅÍ 
ÐÒÏÆÉÌÌÅÒÉÙÌÅ ÈÅÍ ÄÅ ÙÁĥÁÍÌÁÒąÎÁ ÉÌÉĥËÉÎ ÂÉÌÇÉ 
ÐÁÙÌÁĥąÍÌÁÒąÙÌÁ ÉëÅÒÉÓÉÎÄÅ ÂÕÌÕÎÄÕËÌÁÒą Áø ÉëÉÎ 
ÉëÅÒÉË ÈÁÚąÒÌÁÍÁËÔÁÄąÒȢ "ĘÙÌÅÌÉËÌÅ ÄÅ ÓÏÓÙÁÌ ÁøÌÁÒ 
ȰÅÎÆÏÒÍÁÓÙÏÎÁȱ ÄÁÙÁÌą ÍÅÔÁÌÁÒ ÙÁÒÁÔÍÁËÔÁÄąÒȢ 
3ÏÓÙÁÌ ÁøÌÁÒȟ ËÕÌÌÁÎąÃąÌÁÒ ÔÁÒÁÆąÎÄÁÎ ÏÌÕĥÔÕÒÕÌÁÎ 
ÉëÅÒÉËÌÅÒÉ ÒÅËÌÁÍ ÖÅÒÅÎÌÅÒÅ ÐÁÚÁÒÌÁÙÁÒÁË 
ÅÎÆÏÒÍÁÓÙÏÎ ÔÁÂÁÎÌą ÂÉÒ ÓĘÍİÒİ 
ÇÅÒëÅËÌÅĥÔÉÒÍÅËÔÅÄÉÒȢ  

4 5ǀƴǸǒŜƴ 9ƳŜƪ YŀǾǊŀƳƤ 

BÉÒ ÉĥÉÎ ÙÁÐąÌÍÁÓą ÉëÉÎ ÈÁÒÃÁÎÁÎ ÂÅÄÅÎȟ ËÁÆÁ 
ÇİÃİ ÖÅ ëÁÌąĥÍÁ ÁÎÌÁÍąÎÁ ÇÅÌÅÎ ÅÍÅË ËÁÖÒÁÍą 
ÇİÎİÍİÚİÎ ÍÏÄÅÒÎ ÔÏÐÌÕÍÌÁÒąÎÄÁ ëÉÆÔ ÙĘÎÌİ 
ÏÌÁÒÁË ÔÁÈÁËËİÍÅ ÁÒÁÃą ÏÌÍÁËÔÁÄąÒȢ "ÕÎÌÁÒÄÁÎ ÉÌËÉ 
ÂÉÌÇÉÓÁÙÁÒÌÁÒąÎ ÖÅ ÅÌÅËÔÒÏÎÉË ÉÌÅÔÉĥÉÍ ÁÒÁëÌÁÒąÎąÎ 
ÇÅÌÉĥÍÅÓÉȟ ÉĥÙÅÒÌÅÒÉÎÉÎ ÄÅøÉĥÍÅÓÉÄÉÒȢ !ÒÔąË ÈÅÒ ÏÆÉÓ 
ëÁÌąĥÁÎąÎąÎ ÍÁÓÁÓąÎÄÁȟ ÙÅÒÅÌ ÂĘÌÇÅ ÁøÌÁÒą ,!.-local 
area networks, LANs), elektronik posta ve 
ËÏÍÐÌÅËÓ ÅÎÆÏÒÍÁÓÙÏÎ ÓÉÓÔÅÍÌÅÒÉ ÁÒÁÃąÌąøąÙÌÁ 
ÏÎÌÁÒą ÂÉÒÂÉÒÉÎÅ ÂÁøÌÁÙÁÎ ÂÉÌÇÉÓÁÙÁÒÌÁÒ 
ÂÕÌÕÎÍÁËÔÁÄąÒȢ dĥ ÉëÉÎ ÓÅÙÁÈÁÔ ÅÔÍÅÓÉ ÇÅÒÅËÅÎ 
ëÁÌąĥÁÎÌÁÒ ÇÉÄÅÒÅË ÄÁÈÁ ëÏËȟ ÌÁÐÔÏÐȟ ÔÁÂÌÅÔ ÖÅ ÃÅÐ 
ÔÅÌÅÆÏÎÕÎÄÁÎ ÏÌÕĥÁÎ ÅÌÅËÔÒÏÎÉË ÔÅëÈÉÚÁÔÌÁ 
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ÄÏÌÁĥÍÁËÔÁÄąÒȢ 0ÒÏÇÒÁmlanabilen makineler, 
ÂÉÌÇÉÓÁÙÁÒ ÙÁÒÄąÍąÙÌÁ ÔÁÓÁÒąÍȟ ÂÉÌÇÉÓÁÙÁÒ ÄÅÓÔÅËÌÉ 
ÅÎÖÁÎÔÅÒ ÓÉÓÔÅÍÌÅÒÉ ÖÅ ÄÉøÅÒ ÙÅÎÉÌÉËÌÅÒ ÓÅËÔĘÒÅÌ 
ÓİÒÅëÌÅÒÉ ÙÅÎÉÄÅÎ ĥÅËÉÌÌÅÎÄÉÒÉÙÏÒȢ %ÌÅËÔÒÏÎÉË 
ÙÁÒÄąÍąÙÌÁ ÅÖÄÅÎ ëÁÌąĥÍÁÎąÎ ÏÒÔÁÙÁ ëąËąĥą ÉÌÅ 
ÂÉÒÌÉËÔÅȟ ÓÁÎÁÙÉÌÅĥÍÉĥ ÔÏÐÌÕÍÌÁÒąÎ ĘÚÅÌÌÉøi olan 
ÉĥÙÅÒÉ ÖÅ ÅÖÉÎ ÁÙÒąÌąøą ÏÌÇÕÓÕ ÄÁ ÇÉÄÅÒÅË 
ÚÁÙąÆÌÁÍÁËÔÁÄąÒ υ Ȣ "ĘÙÌÅÌÉËÌÅ ëÁÌąĥÁÎÌÁÒąÎ ÓÅÒÂÅÓÔ 
ÚÁÍÁÎÌÁÒą ÂÕÈÁÒÌÁĥÍÁËÔÁ ÖÅ ÙÅÒÉÎÉ ÅÍÅË İÒÅÔÉÍÉÎÅ 
ÂąÒÁËÍÁËÔÁÄąÒȢ $ÉøÅÒ ÙÁÎÄÁÎ ÅÔËÉÌÅĥÉÍ ÔÁÂÁÎÌą 
ÓÏÓÙÁÌ ÍÅÄÙÁ ÁÒÁëÌÁÒąÎąÎ ËÕÌÌÁÎąÃąÌÁÒąȟ ÚÁÍÁÎ ÖÅ 
mekan kavrÁÍÌÁÒąÎÄÁÎ ÂÁøąÍÓąÚ ĥÅËÉÌÄÅ ÖÁÒÌąË 
ÇĘÓÔÅÒÄÉËÌÅÒÉ ÂÕ ÍÅÃÒÁÌÁÒÄÁ ÉëÅÒÉË İÒÅÔÉÍÉ 
ÇÅÒëÅËÌÅĥÔÉÒÍÅÌÅÒÉÄÉÒȢ +ÕÌÌÁÎąÃąÌÁÒ İÒÅÔÔÉËÌÅÒÉ ÂÕ 
ÉëÅÒÉËÌÅÒÌÅ ÙÅÎÉ ÅËÏÎÏÍÉË ÍÏÄÅÌÅ ËÁÔËą 
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ÍÅÃÒÁÓąÎÁ ÙÁÔąÒąÍ ÙÁÐÍÁÌÁÒąÎąÎ ĘÎİÎİ ÁëÍÁËÔÁ ÖÅ 
ÙÉÎÅ ÓÏÓÙÁÌ ÍÅÃÒÁÌÁÒąÎąÎ ÁÒÁÍÁ ÍÏÔÏÒÌÁÒą ÉÌÅ 
ÉÌÉĥËÉÌÅÒÉÎÉ ÇİëÌÅÎÄÉÒÍÅktedir. Klasik ekonomik 
ÓÉÓÔÅÍÌÅÒÄÅ İÒÅÔÉÃÉȟ ÅÍÅË-İÃÒÅÔ ÉÌÉĥËÉÓÉ ËÁÐÓÁÍąÎÄÁ 
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mȊŜǘ 

3ÏÎ ÙąÌÌÁÒÄÁ ÔÅËÎÏÌÏÊÉÎÉÎ ÈąÚÌÁ ÇÅÌÉĥÍÅÓÉÙÌÅ ÂÉÒÌÉËÔÅ ÂÉÌÇÉÓÁÙÁÒȟ ÔÁÂÌÅÔȟ ÃÅÐ ÔÅÌÅÆÏÎÕ ÇÉÂÉ 
ÅÌÅËÔÒÏÎÉË ÃÉÈÁÚÌÁÒąÎ ËÕÌÌÁÎąÍą ËÁÙÄÁ ÄÅøÅÒ ĘÌëİÄÅ ÁÒÔÍąĥÔąÒȢ "Õ ÃÉÈÁÚÌÁÒ ÂÁÎËÁÃąÌąËȟ ÆÉÎÁÎÓȟ Å-
ÔÉÃÁÒÅÔ ÖÅ ÅøÌÅÎÃÅ ÇÉÂÉ ÐÅË ëÏË ÓÅËÔĘÒÄÅ ÄÅ ÓąËëÁ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ KÁÌąĥÍÁÄÁ )ÓÐÁÒÔÁ ÉÌÉÎÄÅ 
ÅøÉÔÉÍ ĘøÒÅÔÉÍÅ ÄÅÖÁÍ ÅÄÅÎ ÏÒÔÁÏËÕÌ ÖÅ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ëÅÖÉÒÉÍ ÉëÉ ÏÙÕÎÌÁÒÁ ÂÁËąĥ ÁëąÓą ÖÅ 
ËÏÎÕÙÁ ÉÌÉĥËÉÎ ÁÌąĥËÁÎÌąËÌÁÒąÎąÎ ÂÅÌÉÒÌÅÎÍÅÓÉ ÁÍÁëÌÁÎÍąĥÔąÒȢ dÌÇÉÌÉ ÏËÕÌÌÁÒąÎ υ-6-7-8-9-10-11. 
3ąÎąÆÌÁÒąÎÄÁ ĘøÒÅÎÉÍ ÇĘÒÅÎ σχρ ĘøÒÅÎÃÉ İÚÅÒÉÎÄÅ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÁÎËÅÔ ëÁÌąĥÍÁÓąÎÄÁ ÅÌÄÅ 
ÅÄÉÌÅÎ ÂÕÌÇÕÌÁÒÁ ÄÁÙÁÎąÌÁÒÁË ÓĘÚ ËÏÎÕÓÕ ĘøÒÅÎÃÉ ÅÖÒÅÎÉÎÉÎ ëÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒÁ ÂÁËąĥ ÁëąÌÁÒą 
ÔÁÈÍÉÎÌÅÎÅÃÅËÔÉÒȢ 3ÏÎÕë ÏÌÁÒÁË ÓĘÚ ËÏÎÕÓÕ ÏËÕÌÌÁÒÄÁ ĘøÒÅÎÉÍ ÇĘÒÅÎ ĘøÒÅÎÃÉÌÅÒÉÎ ëÅÖÒÉÍ ÉëÉ 
ÏÙÕÎÌÁÒÁ ÉÌÉĥËÉÎ ÔÕÔÕÍÌÁÒą ÂÅÌÉÒÌÅÎÅÒÅË ÂÕ ËÏÎÕÄÁ ĘÎİÍİÚÄÅËÉ ÙąÌÌÁÒÄÁ ËÁÒĥąÍąÚÁ ëąËÁÂÉÌÅÃÅË 
ÓÏÒÕÎÌÁÒÁ ĥÉÍÄÉÄÅÎ ëĘÚİÍ İÒÅÔÉÌÅÂÉÌÍÅÓÉ ÈÅÄÅÆÌÅÎÍÅËÔÅÄÉÒ. 
Anahtar Kelimeler : KÅÖÉÒÉÍ dëÉ /ÙÕÎȟ vøÒÅÎÃÉȟ /ÒÔÁÏËÕÌȟ ,ÉÓÅ 
 

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 computers, 
tablets and mobile phones has increased considerably. In this work, it was aimed to 
determination of middlÅ ÁÎÄ ÈÉÇÈ ÓÃÈÏÏÌ ÓÔÕÄÅÎÔÓȭ ÐÅÒÓÐÅÃÔÉÖÅ ÏÎ ÏÎÌÉÎÅ ÇÁÍÅÓ ×ÈÏ ÁÒÅ 
educated on 5-6-7-8-9-10-11-12th classes in province of Isparta. Based on the findings of the 
survey conducted on 371 students studying in the relevant schools, the perspective of the 
student universe on online games will be estimated. 

Keywords: Online Games, Student, Secondary School, High School 

 

1 DƛǊƛǒ 

dÎÔÅÒÎÅÔȟ ÔİÍ ÄİÎÙÁÄÁ ÇÅëÅÒÌÉ ÏÌÁÎ ÂÉÒ ÉÌÅÔÉĥÉÍ 
ÁøąÄąÒȢ 'ÅÌÉĥÉÍÉ ÈąÚÌąÄąÒ ÖÅ ÂÉÒëÏË ÂÉÌÇÉÓÁÙÁÒ 
ÓÉÓÔÅÍÉÎÉ ÂÉÒÂÉÒÉÎÅ ÂÁøÌÁÒȢ !ÙÒąÃÁ ÉÎÔÅÒÎÅÔȟ 
ÉÎÓÁÎÌÁÒąÎ ÂÉÌÇÉÙÅ ÕÌÁĥÍÁȟ ÓÁËÌÁÍÁ ÖÅ ÐÁÙÌÁĥÍÁ 
talepleriyle ilgili bir teknolojidir. Bu teknoloji 
sayesinde insanlar ÂÉÒëÏË ÁÌÁÎÄÁ ËÏÌÁÙÃÁȟ ÕÃÕÚ ÖÅ 
ÇİÖÅÎÌÉ ÂÉÒ ĥÅËÉÌÄÅ ÂÉÌÇÉÙÅ ÕÌÁĥÁÂÉÌÍÅËÔÅÄÉÒ ρ Ȣ 
"ÉÒÅÙÌÅÒ ÖÅ ËÕÒÕÍÌÁÒ ÂÉÌÉĥÉÍ ÔÅËÎÏÌÏÊÉÌÅÒÉ ÖÅ 
ÉÎÔÅÒÎÅÔ ËÕÌÌÁÎąÍąÎąÎ ÙÁÙÇąÎÌÁĥÍÁÓąÙÌÁ ËÏÌÁÙ ÖÅ ëÉÆÔ 
ÙĘÎÌİ ÉÌÅÔÉĥÉÍ ËÕÒÍÁȟ ÂÉÌÇÉÙÅ ÕÌÁĥÍÁȟ ÂÉÌÇÉ ÅÄÉÎÍÅȟ 
ÂÉÌÇÉ ÁËÔÁÒÍÁȟ ÇÅÌÉĥÍÅÌÅÒÉ ÔÁËÉÐ ÅÔÍÅ ÖÅ ÄÁÈÁ ÂÉÒëÏË 
ÉÍËÝÎÁ ËÁÖÕĥÍÕĥÔÕÒ ς Ȣ dÎÔÅÒÎÅÔÉÎ ÉÎÓÁÎ ÙÁĥÁÍąÎÁ 
ÂÉÒëÏË ÐÒÁÔÉËÌÅÒ ÓÁøÌÁÄąøą ÖÅ ÅøÉÔÉÍÄÅÎ ÓÁøÌąøÁȟ 
ÕÌÁĥąÍÄÁÎ ÉÌÅÔÉĥÉÍÅ ÖÅ ÈÁÔÔÁ ÅøÌÅÎÃÅÙÅ ÖÁÒÁÎÁ 

ËÁÄÁÒ ÂÉÒëÏË ÔÅÍÅÌ ÙÁĥÁÍ ÁÌÁÎąÎą ĥÅËÉÌÌÅÎÄÉÒÄÉøÉ 
ÙÁÄÓąÎÁÍÁÚ ÂÉÒ ÇÅÒëÅË ÏÌÍÁËÌÁ ÂÉrlikte bu temel 
ÙÁĥÁÍ ÁÌÁÎÌÁÒąÎÄÁÎ ÂÉÒÉÓÉ ÏÌÁÎ ÏÙÕÎÌÁÒ ÄÁ ÁÙÎą 
ĥÅËÉÌÄÅ ÂÕ ÄÅøÉĥÉÍÄÅÎ ÎÁÓÉÂÉÎÉ ÁÌÍąĥÔąÒȢ 'İÎİÍİÚ 
ÉÎÓÁÎąÎą ÈÅÒ ÙÁĥÔÁ ÅÔËÉÌÅÙÅÎ ÂÉÌÇÉÓÁÙÁÒ ÓÅËÔĘÒİÎİÎȟ 
ĘÚÅÌÌÉËÌÅ ÇÅÎëÌÅÒÉÎ ÙÁĥÁÍąÎÁ ÇÅÔÉÒÄÉøÉ ÙÅÎÉÌÉËÌÅÒÄÅÎ 
ÂÉÒÉÓÉ ȰÄÉÊÉÔÁÌ ÏÙÕÎȱ ËÁÖÒÁÍąÄąÒȢ σ  "ilgisayar ve 
ÉÎÔÅÒÎÅÔÉÎ ÙÁĥÁÍąÍąÚÁ ÇÉÒÍÅÓÉÙÌÅ ÈÅÍ ÂÉÒÅÙÓÅÌ ÈÅÍ 
ÄÅ ËÏÎÕÍÄÁÎ ÂÁøąÍÓąÚ ÏÌÁÒÁË ëÏË ÏÙÕÎÃÕÌÕ 
ÏÙÕÎÌÁÒ ÏÙÎÁÍÁË ÍİÍËİÎ ÈÁÌÅ ÇÅÌÍÉĥÔÉÒȢ vÚÅÌÌÉËÌÅ 
ëÏË ÏÙÕÎÃÕÌÕ ëÅÖÒÉÍ ÉëÉ ÏÙÕÎÌÁÒȟ ÂÉÎÌÅÒÃÅ 
ËÕÌÌÁÎąÃąÙÁ ÁÙÎą ÓÁÎÁÌ ÁÌÁÎÄÁ ÁÙÎą ÁÎÄÁ ÂÉÒÌÉËÔÅ ÏÌÍÁ 
ÆąÒÓÁÔą sunarak oyun deneyimini tamamen 
ÄÅøÉĥÔÉÒÍÉĥÔÉÒ τ Ȣ ­ÓÔÅÌÉË ÂÕ ÏÙÕÎÌÁÒȟ ÏÙÕÎÃÕÌÁÒąÎ 
ÒÏÌÌÅÒÉÎÉ ÏÙÎÁÒËÅÎ ÓÏÓÙÁÌ ÍÁÓËÅÌÅÒ ÔÁËÍÁÌÁÒąÎÁ ÉÚÉÎ 
ÖÅÒÍÅËÔÅ ÖÅ ÏÎÌÁÒÁ ÉËÉÎÃÉÌ ÂÉÒ ÓÁÎÁÌ ÙÁĥÁÍ 
ÓÕÎÍÁËÔÁÄąÒ υ Ȣ "Õ ÙÅÎÉÌÉËÌÅÒȟ ËÉĥÉÎÉÎ ÏÙÕÎ 
ËÁÒÁËÔÅÒÉ ÉëÉÎ ÂÉÒ ÉÓÉÍ ÖÅ ÙÁĥÁÍ ĥÅËÌÉ ÓÅëÅÂÉÌÄÉøÉ ÂÉÒ 

mailto:bekiraksoy@isparta.edu.tr
mailto:bekiraksoy@isparta.edu.tr
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ÏÙÕÎÁ ÓÁÁÔÌÅÒÉÎÉ ÈÁÒÃÁÍÁÓąÎÁ ÖÅ ÂÕ ËÁÒÁËÔÅÒÉ ÄÁÈÁ 
ÁÚ ËÕÒÇÕÓÁÌ ÖÅ ÄÁÈÁ ÆÁÚÌÁ ÇÅÒëÅË ÈÉÓÓÅÔÍÅÓÉÎÅ ÙÏÌ 
ÁëÍÁËÔÁÄąÒ χ  'ÅÌÉĥÅÎ ÂÕ ÔÅËÎÏÌÏÊÉÎÉÎ ÉÎÓÁÎ 
ÙÁĥÁÍąÎÁ ÇÅÔÉÒÄÉøÉ ÐÒÁÔÉËÌÅÒÌÅ ÂÉÒÌÉËÔÅȟ ÂÅÒÁÂÅÒÉÎÄÅ 
ÂÉÒÔÁËąÍ ÏÌÕÍÓÕÚ ÓÏÎÕëÌÁÒą ÄÏøÕÒÄÕøÕ ÄÁ ÂÉÌÉÎÅÎ 
ÂÉÒ ÇÅÒëÅËÔÉÒȢ +ÏÎÕ ÉÌÅ ÉÌÇÉÌÉ ÌİÔÅÒÁÔİÒ ÉÎÃÅÌÅÎÄÉøÉÎÄÅ 
ÄÉÊÉÔÁÌ ÏÙÕÎÌÁÒąÎȟ ÏÙÕÎÃÕÌÁÒ İÚÅÒÉÎÄÅ ÂÉÒëÏË ÏÌÕÍÌÕ 
ÖÅ ÏÌÕÍÓÕÚ ÅÔËÉÌÅÒÉÎÉÎ ÏÌÄÕøÕ ÙÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒÌÁ 
ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ vÚÅÌÌÉËÌÅ ÇÅÌÉĥÉÍ ÄĘÎÅÍÉÎÄÅ 
ÂÕÌÕÎÁÎ ëÏÃÕËÌÁÒąÎ ÂÉÌÉĥÓÅÌȟ ÄÕÙÕĥÓÁl, sosyal ve 
ÆÉÚÉËÓÅÌ ÁëąÄÁÎ ÂÕ ÄĘÎÅÍÄÅ ÄÉÊÉÔÁÌ ÏÙÕÎÌÁÒÄÁÎ ÄÁÈÁ 
ËÏÌÁÙ ÅÔËÉÌÅÎÄÉËÌÅÒÉ ÙÁÐąÌÁÎ ÁÒÁĥÔąÒÍÁÌÁÒ ÓÏÎÕÃÕÎÄÁ 
ËÁÎąÔÌÁÎÍąĥÔąÒȢ $ÏÌÁÙąÓąÙÌÁȟ ÉÎÔÅÒÎÅÔ ÖÅ ÂÉÌÇÉÓÁÙÁÒ 
ÇÅÎÅÌ ÏÌÁÒÁË ÄÅøÅÒÌÅÎÄÉÒÉÌÉÒÓÅȟ ëÅÖÉÒÉÍ ÉëÉ ÏÙÕÎÌÁÒ 
ÖÅ ÏÙÕÎÃÕ ÁÌąĥËÁÎÌąËÌÁÒąÎąÎ ÁÒÁĥÔąÒąÌÍÁÓą ĘÎÅÍÌÉ ÂÉÒ 
ÁÍÁë ÏÌÁÒÁË ÄİĥİÎİÌÅÂÉÌÉÒȢ 

 

2 !ǊŀǒǘƤǊƳŀƴƤƴ !ƳŀŎƤ 

"Õ ëÁÌąĥÍÁÄÁ ÁÍÁë ĘøÒÅÎÃÉÌÅÒÉÎ ëÅÖÉÒÉÍ ÉëÉ 
ÏÙÕÎÌÁÒ ÖÅ ÏÙÕÎ ÏÙÎÁÍÁ ÁÌąĥËÁÎÌąËÌÁÒąÎÁ ÉÌÉĥËÉÎ 
ÇĘÒİĥÌÅÒÉÎÉ ÁÒÁĥÔąÒÍÁË ÖÅ ÂÕÎÕÎÌÁ ÉÌÇÉÌÉ 
ÄÅøÅÒÌÅÎÄÉÒÍÅÌÅÒÄÅ ÂÕÌÕÎÍÁËÔąÒȢ "Õ ÇÅÎÅÌ ÁÍÁë 
ëÅÒëÅÖÅÓÉÎÄÅ ÁÒÁĥÔąÒÍÁÎąÎ ÐÒÏÂÌÅÍ ÃİÍÌÅÓÉ ÖÅ ÁÌÔ 
ÐÒÏÂÌÅÍÌÅÒÉ ĥÕ ĥÅËÉÌÄÅ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ 

 

2.1 Problem 

/ÒÔÁÏËÕÌ ÖÅ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ëÅÖÉÒÉÍ ÉëÉ 
ÏÙÕÎÌÁÒ ÖÅ ÏÙÕÎ ÏÙÎÁÍÁ ÁÌąĥËÁÎÌąËÌÁÒąÎÁ ÉÌÉĥËÉÎ 
ÔÕÔÕÍÌÁÒą ÎÅÌÅÒÄÉÒȩ  

2.2 Alt Problemler 

ÁȢ /ÒÔÁÏËÕÌ ÖÅ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ëÅÖÉÒÉÍ ÉëÉ 
ÏÙÕÎÌÁÒ ËÏÎÕÓÕÎÁ ÉÌÉĥËÉÎ ÆÁÒËąÎÄÁÌąËȟ ÂÉÌÉÎë ÖÅ 
ÁÌąĥËÁÎÌąË ÓÅÖÉÙÅÌÅÒÉ ÎÅÄÉÒȩ 

ÂȢ vøÒÅÎÃÉÌÅÒÉÎÉÎ ÓÁÎÁÌ ÏÒÔÁÍÄÁ ëÅÖÉÒÉÍ ÉëÉ 
ÏÙÕÎÌÁÒ ËÏÎÕÓÕÎÁ ÉÌÉĥËÉÎ ÔÕÔÕÍÌÁÒą ÏËÕÌ ÖÅ ÃÉÎÓÉÙÅÔ 
ÄÅøÉĥËÅÎÌÅÒÉÎÅ ÇĘÒÅ ÁÎÌÁÍÌą ÆÁÒËÌąÌąË ÇĘÓÔÅÒÍÅËÔÅ 
midir? 

3 YǀƴǘŜƳ 

3.1 !ǊŀǒǘƤǊƳŀƴƤƴ aƻŘŜƭƛ 

!ÒÁĥÔąÒÍÁÄÁ ÔÁÒÁÍÁ ÍÏÄÅÌÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ 
4ÁÒÁÍÁ ÍÏÄÅÌÌÅÒÉȟ ÇÅëÍÉĥÔÅ ÙÁ ÄÁ ÈÁÌÅÎ var olan bir 
ÄÕÒÕÍÕ ÖÁÒ ÏÌÁÎ ĥÅËÉÌÄÅ ÂÅÔÉÍÌÅÍÅÙÉ ÁÍÁëÌÁÙÁÎ 
ÁÒÁĥÔąÒÍÁ ÙÁËÌÁĥąÍÌÁÒąÄąÒȢ !ÒÁĥÔąÒÍÁÙÁ ËÏÎÕ ÏÌÁÎ 
ÏÌÁÙȟ ÂÉÒÅÙ ÙÁ ÄÁ ÎÅÓÎÅȟ ËÅÎÄÉ ËÏĥÕÌÌÁÒą ÉëÉÎÄÅ ÖÅ 
ÏÌÄÕøÕ ÇÉÂÉ ÔÁÎąÍÌÁÎÍÁÙÁ ëÁÌąĥąÌąÒ φ Ȣ  

3.2 9ǾǊŜƴ ǾŜ mǊƴŜƪƭŜƳ 

!ÒÁĥÔąÒÍÁÎąÎ ÅÖÒÅÎÉÎÉ ςπρψ-ςπρω ÅøÉÔÉm ve 
ĘøÒÅÔÉÍ ÙąÌąÎÄÁ )ÓÐÁÒÔÁ ÉÌÉ ÍÅÒËÅÚÉÎÄÅËÉ ÏÒÔÁÏËÕÌ ÖÅ 

ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉȟ ÁÒÁĥÔąÒÍÁÎąÎ ĘÒÎÅËÌÅÍÉÎÉ ÉÓÅ 
)ÓÐÁÒÔÁ ÉÌÉÎÉÎ ÍÅÒËÅÚ ÉÌëÅÓÉÎÄÅËÉ ÂÉÒ  ÏÒÔÁÏËÕÌÕÎÄÁ 
ĘøÒÅÎÉÍ ÇĘÒÅÎ ρττ ĘøÒÅÎÃÉ ÉÌÅ ςςχ ÌÉÓÅ ĘøÒÅÎÃÉÓÉ 
ÏÌÕĥÔÕÒÍÕĥÔÕÒȢ KÁÌąĥÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ ÏËÕÌ 
ÖÅ ÓąÎąÆÌÁÒÁ ÇĘÒÅ ÄÁøąÌąÍÌÁÒą 4ÁÂÌÏ ρȭÄÅ ÖÅÒÉÌÍÉĥÔÉÒȢ 

Tablo 1Ȣ vøÒÅÎÃÉ ÄÁøąÌąÍą 
{ƤƴƤŦ ǎŜǾƛȅŜƭŜǊƛ N= 371 ¸ǸȊŘŜό҈ύ 

Ortaokul  

рΦ {ƤƴƤŦ 34 23,6 

сΦ {ƤƴƤŦ 33 22,9 

тΦ {ƤƴƤŦ 55 38,1 

уΦ {ƤƴƤŦ 22 15,2 

Lise  

фΦ {ƤƴƤŦ 68 29,9 

10. {ƤƴƤŦ 91 40,2 

ммΦ {ƤƴƤŦ 68 29,9 

4 Bulgular 

4ÁÂÌÏ ςȢ !ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ ÃÉÎÓÉÙÅÔ 
durumu 

Cinsiyetiniz? 

hƪǳƭ 5ǸȊŜȅƛ Ortaokul Lise 

Erkek         %51 %37 

YƤȊ         %49 %63 

 
!ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎ ĘøÒÅÎÃÉÌÅÒȟ ÏÒÔÁÏËÕÌ 

seviyesinde hemen ÈÅÍÅÎ ÅĥÉÔ ÂÉÒ ÃÉÎÓÉÙÅÔ ÄÁøąÌąÍą 
ÇĘÓÔÅÒÉÒËÅÎȟ ÌÉÓÅ ÓÅÖÉÙÅÓÉÎÄÅ ÉÓÅ ËąÚ ĘøÒÅÎÃÉÌÅÒÉÎ 
ëÏøÕÎÌÕËÔÁ ÏÌÄÕøÕÎÕ ÇĘÒİÌÍÅËÔÅÄÉÒ. 

4ÁÂÌÏ σȢ +ÉĥÉÓÅÌ ÂÉÌÇÉÓÁÙÁÒÁ ÓÁÈÉÐ ÏÌÍÁ ÄÕÒÕÍÕ 

9ǾŘŜ ōƛƭƎƛǎŀȅŀǊƤƴƤȊ ǾŀǊ ƳƤΚ 

hƪǳƭ 5ǸȊŜȅƛ  Ortaokul Lise 

Var  %48 %88 

Yok  %52 %12 

 
Bu ÓÏÒÕÙÁ ÖÅÒÉÌÅÎ ÙÁÎąÔÌÁÒ ÎÅÔÉÃÅÓÉÎÄÅ 

ĘøÒÅÎÃÉÌÅÒÉÎ ÏÒÔÁÏËÕÌ ÓÅÖÉÙÅÓÉÎÄÅ ÙÁËÌÁĥąË ÈÅÒ ÉËÉ 
ĘøÒÅÎÃÉÄÅÎ ÂÉÒ ÔÁÎÅÓÉ ÂÉÌÇÉÓÁÙÁÒÁ ÓÁÈÉÐ ÉËÅÎȟ ÌÉÓÅ 
ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÉÓÅ ÂİÙİË ÂÉÒ ëÏøÕÎÌÕøÕÎÕÎ ËÉĥÉÓÅÌ 
ÂÉÌÇÉÓÁÙÁÒÁ ÓÁÈÉÐ ÏÌÄÕøÕ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 

Tablo 4. dÎÔÅÒÎÅÔÅ ÅÒÉĥÉÍ Äurumu 

9ǾŘŜ ƛƴǘŜǊƴŜǘ ōŀƐƭŀƴǘƤƴƤȊ ǾŀǊ ƳƤΚ 

hƪǳƭ 5ǸȊŜȅƛ  Ortaokul Lise 

Var  %59 %89 

Yok  %41 %11 

 
"Õ ÔÁÂÌÏ ÉÎÃÅÌÅÎÄÉøÉÎÄÅ ĘøÒÅÎÃÉÌÅÒÉÎ ÏÒÔÁÏËÕÌ 

ÓÅÖÉÙÅÓÉÎÄÅ ÉÎÔÅÒÎÅÔÅ ÅÒÉĥÉÍÉÎÉÎ ϷφπȭÌÁÒ 
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ÓÅÖÉÙÅÓÉÎÄÅ ÉËÅÎȟ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÉÓÅ Ϸψω ÉÌÅ 
ÂİÙİË ÂÉÒ ëÏøÕÎÌÕøÕ ËÁÐÓÁÄąøąÎą ÇĘÒİÌÍÅËÔÅÄÉÒȢ 

Tablo 5. +ÉĥÉÓÅÌ ÉÌÅÔÉĥÉÍ ÃÉÈÁÚąÎÁ ÓÁÈÉÐ ÏÌÍÁ 
durumu 

Kendinize ait cep tŜƭŜŦƻƴǳ ȅŀŘŀ ǘŀōƭŜǘ ōƛƭƎƛǎŀȅŀǊƤƴƤȊ 
ǾŀǊ ƳƤΚ 

hƪǳƭ 5ǸȊŜȅƛ  Ortaokul Lise 

Var  %70 %98 

Yok  %30 %2 

 
/ÒÔÁÏËÕÌ ÓÅÖÉÙÅÓÉÎÄÅ ĘøÒÅÎÃÉÌÅÒÉÎ ϷχπȭÉ ËÉĥÉÓÅÌ 

ÂÉÒ ÉÌÅÔÉĥÉÍ ÃÉÈÁÚąÎÁ ÓÁÈÉÐ ÉËÅÎȟ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ 
ÉÓÅ ÎÅÒÅÄÅÙÓÅ ÔÁÍÁÍąÎÁ ÙÁËąÎąÎąÎ ÂÕ ÔİÒ ÂÉÒ cihaza 
ÓÁÈÉÐ ÏÌÄÕøÕÎÕ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ "ÕÎÁ ÇĘÒÅ ÌÉÓÅ 
ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÂÉÌÇÉÙÅ ÕÌÁĥÍÁÄÁ ÏÒÔÁÏËÕÌ 
ÄİÚÅÙÉÎÄÅËÉ ĘøÒÅÎÃÉÌÅÒÅ ÇĘÒÅ ÂÉÒ ÁÄąÍ ĘÎÄÅ 
ÏÌÄÕËÌÁÒąÎą ÓĘÙÌÅÎÅÂÉÌÉÒȢ 

 

4ÁÂÌÏ φȢ (ÁÆÔÁ ÉëÉ ÉÎÔÅÒÎÅÔ ËÕÌÌÁÎąÍą 

IŀŦǘŀ ƛœƛ ƎǸƴƭŜǊŘŜ ƛƴǘŜǊƴŜǘǘŜ ƴŜ ƪŀŘŀǊ ȊŀƳŀƴ 
ƎŜœƛǊƛȅƻǊsunuz? 

hƪǳƭ 5ǸȊŜȅƛ  Ortaokul Lise 

0-1 saat  %50 %15 

2-4 saat  %33 %57 

5-8 saat  %13 %19 

     ф ǎŀŀǘ ǾŜ ǸȊŜǊƛ %4 %9 

Ankette yer alan 5. soruya verilen cevaplar 
ÄÅøÅÒÌÅÎÄÉÒÉÌÄÉøÉÎÄÅ ÏÒÔÁÏËÕÌ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÂİÙİË 
ÂÉÒ ëÏøÕÎÌÕøÕÎÕÎ ÈÁÆÔÁ ÉëÉ ÙÁÎÉ ÏËÕÌÁ ÄÅÖÁÍ ÅÄÉÌÅÎ 
ÇİÎÌÅÒÄÅ ρ-τ ÓÁÁÔ ÁÒÁÓąÎÄÁ ÉÎÔÅÒÎÅÔÅ ÅÒÉĥÉÍ 
ÓÁøÌÁÄąËÌÁÒąȟ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÉÓÅ ÂÕ ÓİÒÅÙÉ ς-8 
saat olarak beÌÉÒÔÔÉËÌÅÒÉ ÇĘÚÌÅÍÌÅÎÍÉĥÔÉÒȢ "Õ ÓÏÒÕÄÁ 
ÄÉËËÁÔ ëÅËÅÎ ÄÉøÅÒ ÂÉÒ ÓÏÎÕë ÉÓÅ ω ÓÁÁÔ ÖÅ İÚÅÒÉ 
ÉÎÔÅÒÎÅÔ ÅÒÉĥÉÍÉ ÓÁøÌÁÙÁÎ ĘøÒÅÎÃÉÌÅÒÉÎ ÏÒÔÁÏËÕÌ 
ÓÅÖÉÙÅÓÉÎÄÅ Ϸτ ÉËÅÎ ÌÉÓÅ ÄİÚÅÙÉÎÄÅ Ϸω ÏÌÁÒÁË 
ÔÅÓÐÉÔ ÅÄÉÌÍÉĥ ÏÌÍÁÓąÄąÒȢ  

4ÁÂÌÏ χȢ (ÁÆÔÁ ÓÏÎÕ ÉÎÔÅÒÎÅÔ ËÕÌÌÁÎąÍą 

Hafta sonǳ ƎǸƴƭŜǊŘŜ ƛƴǘŜǊƴŜǘǘŜ ƴŜ ƪŀŘŀǊ ȊŀƳŀƴ 
ƎŜœƛǊƛȅƻǊǎǳƴǳȊΚ 

Okul 
5ǸȊŜȅƛ 

 Ortaokul Lise 

0-1 saat  %43 %5 

2-4 saat  %28 %36 

5-8 saat  %20 %36 

ф ǎŀŀǘ ǾŜ ǸȊŜǊƛ %9 %22 

 
"Õ ÓÏÒÕÄÁ ÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎ ÏÒÔÁÏËÕÌ ÓÅÖÉÙÅÓÉÎÄÅ 

ÈÁÆÔÁ ÓÏÎÕ ÉÎÔÅÒÎÅÔ ËÕÌÌÁÎąÍ ÓİÒÅÓÉÎÉÎ ÂİÙİË ÂÉÒ 

ëÏøÕÎÌÕøÕÎÕÎ ς ÓÁÁÔ ÖÅ İÚÅÒÉÎÄÅ ÏÌÄÕøÕȟ ÌÉÓÅ 
ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÉÓÅ τ ÓÁÁÔ ÖÅ İÚÅÒÉÎÄÅ ÉÎÔÅÒÎÅÔ 
ÅÒÉĥÉÍÉ ÓÁøÌÁÄąËÌÁÒą ÇĘÒİÌÍÅËÔÅÄÉÒȢ 9ÉÎÅ ÈÅÒ ÉËÉ ÏËÕÌ 
seviyesinde dÅ ÈÁÆÔÁ ÓÏÎÕ ÉÎÔÅÒÎÅÔ ËÕÌÌÁÎąÍ 
ÓİÒÅÓÉÎÉÎ ÁÒÔÔąøą ÇĘÚÌÅÍÌÅÎÍÉĥÔÉÒȢ 

4ÁÂÌÏ ψȢ dÎÔÅÒÎÅÔÅ ÅÒÉĥÉÍ ÉëÉÎ ÔÅÒÃÉÈ ÅÄÉÌÅÎ ÃÉÈÁÚ 
ÔİÒİ 

TƴǘŜǊƴŜǘŜ ōŀƐƭŀƴƳŀƪ ƛœƛƴ Ŝƴ œƻƪ ƘŀƴƎƛ ŎƛƘŀȊƤ ǘŜǊŎƛƘ 
ediyorsunuz? 

hƪǳƭ 5ǸȊŜȅƛ Ortaokul Lise 

Bilgisayar  %13 %13 

Cep Telefonu %73 %84 

Tablet 
Bilgisayar 

%14 %3 

 
"Õ ÓÏÒÕÙÁ ÖÅÒÉÌÅÎ ÙÁÎąÔÌÁÒ ÉÎÃÅÌÅÎÄÉøÉÎÄÅ 

ĘøÒÅÎÃÉÌÅÒÉÎ ÇÅÎÅÌÌÉËÌÅ ÈÅÍ ÏÒÔÁÏËÕÌ ÈÅÍ ÄÅ ÌÉÓÅ 
ÄİÚÅÙÉÎÄÅ ÉÎÔÅÒÎÅÔÅ ÅÒÉĥÉÍ ÁÍÁÃąÙÌÁ ÃÅÐ ÔÅÌÅÆÏÎÕÎÕ 
ÔÅÒÃÉÈ ÅÔÔÉËÌÅÒÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 

Tablo 9. KÅÖÒÉÍÉëÉ ÏÙÕÎ ÏÙÎÁÍÁ ÔÅÒÃÉÈÉ 

4ŜǾǊƛƳƛœƛόhƴƭƛƴŜύ ƻȅǳƴ ƻȅƴŀǊƳƤǎƤƴƤȊΚ 

hƪǳƭ 5ǸȊŜȅƛ Ortaokul Lise 

Evet  %64 %57 

IŀȅƤǊ  %36 %43 

 
Bu tabloda ise ortaokul seviyesindeki 

ĘøÒÅÎÃÉÌÅÒÉÎ ÌÉÓÅ ÄİÚÅÙÉÎÄÅËÉ ĘøÒÅÎÃÉÌÅÒÅ ÇĘÒÅ ÄÁÈÁ 
ÙİËÓÅË ÂÉÒ ÏÒÁÎÄÁ ëÅÖÒÉÍ ÉëÉ ÏÙÕÎÌÁÒą ÔÅÒÃÉÈ 
ÅÔÔÉËÌÅÒÉ ÇĘÒİÌÍÅËÔÅÄÉÒȢ 

4ÁÂÌÏ ρπȢ KÅÖÒÉÍÉëÉ ÏÙÕÎ ÏÙÎÁÍÁ ÔÅÒÃÉÈÉɉÃÉÎÓÉÙÅÔ 
analizi) 

4ŜǾǊƛƳƛœƛόhƴƭƛƴŜύ ƻȅǳƴ ƻȅƴŀǊƳƤǎƤƴƤȊΚ 

OkulDǸȊŜȅƛ        Ortaokul Lise 

Cinsiyet  Erkek YƤȊ Erkek YƤȊ 

Evet  %71 %54 %90 %38 

IŀȅƤǊ  %29 %46 %10 %62 

vÎÃÅËÉ ÔÁÂÌÏÄÁ ÄÁ ÂÅÌÉÒÔÔÉøÉÍÉÚ ëÅÖÒÉÍÉëÉ ÏÙÕÎ 
ÏÙÎÁÍÁ ÔÅÒÃÉÈÌÅÒÉÎÉ ĘøÒÅÎÃÉ ÃÉÎÓÉÙÅÔÌÅÒÉÎÅ ÇĘÒÅ 
ÉÎÃÅÌÅÙÅÃÅË ÏÌÕÒÓÁËȟ ÅÒËÅË ĘøÒÅÎÃÉÌÅÒÉÎ ËąÚ 
ĘøÒÅÎÃÉÌÅÒÅ ÇĘÒÅ ÄÁÈÁ ÙÏøÕÎ ÏÌÁÒÁË ëÅÖÒÉÍÉëÉ ÏÙÕÎ 
ÏÙÎÁÄąËÌÁÒąÎą ÇĘÒÍÅËÔÅÙÉÚȢ "Õ ÔÅÒÃÉÈÉ ÏÒÁÎÌÁÍÁ ÉÌÅ 
belirtecek olursÁË ÌÉÓÅ ÓÅÖÉÙÅÓÉÎÄÅ ĘøÒÅÎÉÍÅ ÄÅÖÁÍ 
ÅÄÅÎ ÅÒËÅË ĘøÒÅÎÃÉÌÅÒÄÅ ÈÅÒ ρπ ĘøÒÅÎÃÉÄÅÎ ωÕȟ 
ÏÒÔÁÏËÕÌÁ ÄÅÖÁÍ ÅÄÅÎ ÅÒËÅË ĘøÒÅÎÃÉÌÅÒÄÅ ÉÓÅ ÈÅÒ ρπ 
ĘøÒÅÎÃÉÄÅÎ χÓÉ ëÅÖÒÉÍ ÉëÉ ÏÙÕÎ ÏÙÎÁÍÁËÔÁÄąÒÌÁÒȢ 

4ÁÂÌÏ ρρȢ KÅÖÒÉÍÉëÉ ÏÙÕÎ ÔİÒİ ÔÅÒÃÉÈ ÄÕÒÕÍÕ 

DŜƴŜƭƭƛƪƭŜ ƘŀƴƎƛ ǘǸǊ ƻȅǳƴƭŀǊƤ ǘŜrcih edersiniz? 

hƪǳƭ 5ǸȊŜȅƛ  Ortaokul Lise 
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Strateji  %10 %36 

{ŀǾŀǒκ5ǀǾǸǒ  %51 %46 

Beceri  %6 %5 

Zeka/Bulmaca  %18 %8 

5ƛƐŜǊ  %15 %6 

 
"Õ ÓÏÒÕÙÁ ÖÅÒÉÌÅÎ ÙÁÎąÔÌÁÒ ÎÅÔÉÃÅÓÉÎÄÅ 

ĘøÒÅÎÃÉÌÅÒÉÎ ÏÒÔÁÏËÕÌ ÓÅÖÉÙÅÓÉÎÄÅ ÓÁÖÁĥȾÄĘÖİĥ 
ÔİÒİÎÄÅ ÏÙÕÎÌÁÒ ÔÅÒÃÉÈ ÅÄÅÒËÅÎȟ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ 
ÉÓÅ ÓÔÒÁÔÅÊÉ ÖÅ ÓÁÖÁĥȾÄĘÖİĥ ÔİÒİÎÄÅ ÏÙÕÎÌÁÒ ÔÅÒÃÉÈ 
ÅÔÔÉËÌÅÒÉÎÉ ÇĘÒİÌÍÅËÔÅÄÉÒȢ /ÒÔÁÏËÕÌ ÄİÚÅÙÉÎÄÅ 
ÔÅÒÃÉÈ ÅÄÉÌÅÎ ÚÅËÁȾÂÕÌÍÁÃÁ ÔÁÒÚą ÏÙÕÎÌÁÒąÎ 
ÉÌÅÒÌÅÙÅÎ ÌÉÓÅ ÄĘÎÅÍÉÎÄÅ ÄÁÈÁ ÁÚ ÒÁøÂÅÔ ÇĘÒÄİøİÎİ 
ÓĘÙÌÅÎÅÂÉÌÉÒȢ "ÕÎÕÎ ÙÁÎąÎÄÁ ÓÔÒÁÔÅÊÉ ÔÁÒÚą ÏÙÕÎÌÁÒąÎ 
ÉÓÅ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉ ÔÁÒÁÆąÎÄÁÎ ÄÁÈÁ ÆÁÚÌÁ ÏÙÎÁÎÄąøą 
ÓÏÎÕÃÕÎÁ ÄÁ ÖÁÒąÌÁÂÉÌÉÒȢ 

4ÁÂÌÏ ρςȢ KÅÖÒÉÍÉëÉ ÏÙÕÎ ÔİÒİ ÔÅÒÃÉÈ 
durumu(cinsiyet analizi) 

DŜƴŜƭƭƛƪƭŜ ƘŀƴƎƛ ǘǸǊ ƻȅǳƴƭŀǊƤ ǘŜǊŎƛƘ ŜŘŜǊǎƛƴƛȊΚ 

hƪǳƭ 5ǸȊŜȅƛ Ortaokul Lise 
Cinsiyet Erkek YƤȊ Erkek YƤȊ 

Strateji %11 %7 %39 %31 

{ŀǾŀǒκ5ǀǾǸǒ %67 %22 %53 %36 

Beceri %6 %7 %1 %9 

Zeka/Bulmaca %3 %48 %3 %15 

5ƛƐŜǊ %13 %16 %4 %9 

vÎÃÅËÉ ÔÁÂÌÏÄÁ ÄÁ ÂÅÌÉÒÔÔÉøÉÍÉÚ ëÅÖÒÉÍÉëÉ ÏÙÕÎ 
ÔİÒİ ÔÅÒÃÉÈÌÅÒÉÎÉ ĘøÒÅÎÃÉ ÃÉÎÓÉÙÅÔÌÅÒÉÎÅ ÇĘÒÅ 
ÄÅøÅÒÌÅÎÄÉÒÄÉøÉÍÉÚÄÅȟ ÈÅÍ ÏÒÔÁÏËÕÌ ÈÅÍ ÄÅ ÌÉÓÅ 
ÄİÚÅÙÉÎÄÅ ĘøÒÅÎÉÍÅ ÄÅÖÁÍ ÅÄÅÎ ÅÒËÅË 
ĘøÒÅÎÃÉÌÅÒÉÎ ÓÁÖÁĥȾÄĘÖİĥ ÔİÒİÎÄÅ ÏÙÕÎÌÁÒ 
ÏÙÎÁÄąËÌÁÒą ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ +ąÚ ĘøÒÅÎÃÉÌÅÒÉÎ ÉÓÅ 
ÏÒÔÁÏËÕÌÄÁ ÚÅËÁȾÂÕÌÍÁÃÁ ÔİÒİÎİ ÔÅÒÃÉÈ ÅÄÅÒËÅÎȟ 
ÌÉÓÅ ÄĘÎÅÍÉÎÄÅ ÔÅÒÃÉÈÌÅÒÉÎÉÎ ÂÁĥÔÁ ÓÔÒÁÔÅÊÉ ÔÁÒÚą 
ÏÌÍÁË İÚÅÒÅ ÓÁÖÁĥȾÄĘÖİĥ ÔİÒÌÅÒÉÎÅ ËÁÙÄąøą ÔÅÓÐÉÔ 
ÅÄÉÌÍÉĥÔÉÒȢ 

4ÁÂÌÏ ρσȢ KÅÖÒÉÍÉëÉ ÏÙÕÎ ÏÙÎÁÍÁ ÓąËÌąøą 

4ŜǾǊƛƳƛœƛ ƻȅǳƴ ƻȅƴŀƳŀ ǎƤƪƭƤƐƤƴƤȊƤ ōŜƭƛǊǘƛƴƛȊΚ 

hƪǳƭ 5ǸȊŜȅƛ           Ortaokul Lise 

{ŀŘŜŎŜ IŀŦǘŀǎƻƴƭŀǊƤ %34 %32 

Haftada bir  %25 %21 

3-4 ƎǸƴŘŜ ōƛǊ %16 %18 

1-н ƎǸƴŘŜ ōƛǊ %18 %15 

IŜǊ ƎǸƴ  %8 %14 

 
"Õ ÓÏÒÕÙÁ ÖÅÒÉÌÅÎ ÃÅÖÁÐÌÁÒ ÄÅøÅÒÌÅÎÄÉÒÉÌÄÉøÉÎÄÅ 

ĘøÒÅÎÃÉÌÅÒÉÎ ÈÅÍ ÏÒÔÁÏËÕÌ ÓÅÖÉÙÅÓÉÎÄÅ ÈÅÍ ÄÅ ÌÉÓÅ 
ÄİÚÅÙÉÎÄÅ ëÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒÁ ëÏøÕÎÌÕËÌÁ ÈÁÆÔÁ 

ÓÏÎÕ ÔÁÔÉÌ ÇİÎÌÅÒÉÎÄÅ ÚÁÍÁÎ ÁÙąÒÄąËÌÁÒąÎą  
ÇĘÒİÌÍÅËÔÅÄÉÒȢ "ÕÒÁÄÁ ÄÉËËÁÔ ëÅËÅÎ ÄÉøÅÒ ÂÉÒ ÎÏËÔÁ 
ÉÓÅ ÈÅÒ ÇİÎ ëÅÖÒÉÍÉëÉ ÏÙÕÎ ÏÙÎÁÍÁÙą ÔÅÒÃÉÈ ÅÄÅÎ 
ĘøÒÅÎÃÉÌÅÒÉÎ ÌÉÓÅ ÄİÚÅÙÉÎÄÅ ÏÒÔÁÏËÕÌ ĘøÒÅÎÃÉÌÅÒÉÎÅ 
ËąÙÁÓÌÁ ÎÅÒÅÄÅÙÓÅ ς ËÁÔ ÁÒÔÍąĥ ÏÌÍÁÓąÄąÒȢ  

4ÁÂÌÏ ρτȢ (ÁÆÔÁÌąË ëÅÖÒÉÍÉëÉ ÏÙÕÎ ÏÙÎÁÍÁ ÓİÒÅÓÉ 

IŀŦǘŀƭƤƪ œŜǾǊƛƳƛœƛ ƻȅǳƴ ƻȅƴŀƳŀ ǎǸǊŜƴƛȊƛ ōŜƭƛǊǘƛƴƛȊΚ 

hƪǳƭ 5ǸȊŜȅƛ Ortaokul Lise 

0-1 saat %30 %19 

2-6 saat  %34 %36 

7-10 saat  %19 %24 

11-15 saat  %10 %10 

мс ǎŀŀǘ ǾŜ ǸȊŜǊƛ %7 %11 

 
"Õ ÔÁÂÌÏÄÁ ÉÓÅ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ ÏÒÔÁÏËÕÌ 

ĘøÒÅÎÃÉÌÅÒÉÎÅ ÇĘÒÅ  ÈÁÆÔÁÌąË ÏÌÁÒÁË ÄÁÈÁ ÕÚÕÎ 
ÓİÒÅÌÅÒÄÅ ëÅÖÒÉÍ ÉëÉ ÏÙÕÎ ÏÙÎÁÄąËÌÁÒąÎą 
ÇĘÒİÌÍÅËÔÅÄÉÒȢ (ÅÒ ÉËÉ ÏËÕÌ ÄİÚÅÙÉÎÄÅ ÄÅ ÏÙÕÎÌÁÒÄÁ 
ÇÅëÉÒÉÌÅÎ ÓİÒÅ ÈÁÆÔÁÌąË ÏÌÁÒÁË ÏÒÔÁÌÁÍÁ ς-6 saat 
İÚÅÒÉÎÄÅ ÙÏøÕÎÌÁĥÍÁËÔÁÄąÒȢ 

4ÁÂÌÏ ρυȢ KÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒąÎ ÒÕÈ ÈÁÌÉÎÅ ÅÔËÉÓÉ 

{ŀƴŀƭ ƻǊǘŀƳŘŀ ƻȅƴŀŘƤƐƤƴƤȊ ƻȅǳƴƭŀǊ ǇǎƛƪƻƭƻƧƛƴƛȊƛ ƴŀǎƤƭ 
etkiler? 

hƪǳƭ 5ǸȊŜȅƛ Ortaokul Lise 

 Olumlu %18 %16 

Olumsuz  %29 %15 

Etkilemez  %53 %69 

 
KÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒąÎ ÐÓÉËÏÌÏÊÉË ÅÔËÉÓÉ ËÏÎÕÓÕÎÄÁ 

ÓÏÒÕÌÁÎ ÓÏÒÕÄÁ ÉÓÅ ĘøÒÅÎÃÉÌÅÒ ÈÅÒ ÉËÉ ÏËÕÌ 
ÓÅÖÉÙÅÓÉÎÄÅ ÄÅ ÄÅøÉĥÉË ÏÒÁÎÌÁÒÄÁ ÏÌÍÁË İÚÅÒÅ 
ëÅÖÒÉÍ ÉëÉ ÏÙÕÎÌÁÒąÎ ÒÕÈ ÈÁÌÌÅÒÉÎÉ etkilemediklerini 
ÂÅÌÉÒÔÍÉĥÌÅÒÄÉÒȢ !ÎÃÁË ÏÙÕÎÌÁÒÄÁÎ ÏÌÕÍÓÕÚ ÙĘÎÄÅ 
ÅÔËÉÌÅÎÄÉøÉÎÉ ÂÅÌÉÒÔÅÎ ĘøÒÅÎÃÉÌÅÒ ÏÒÔÁÏËÕÌ ÄİÚÅÙÉÎÄÅ 
ÄÁÈÁ ÆÁÚÌÁ ÓÁÙąÄÁÄąÒȢ 

4ÁÂÌÏ ρφȢ KÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒąÎ ÒÕÈ ÈÁÌÉÎÅ ÅÔËÉÓÉ 
(cinsiyet analizi) 

{ŀƴŀƭ ƻǊǘŀƳŘŀ ƻȅƴŀŘƤƐƤƴƤȊ ƻȅǳƴƭŀǊ psikolojinizi 
ƴŀǎƤƭ ŜǘƪƛƭŜǊΚ 

hƪǳƭ 5ǸȊŜȅƛ      Ortaokul Lise 
Cinsiyet  Erkek YƤȊ Erkek YƤȊ 

Olumlu  %17 %16 %38 %2 

Olumsuz  %30 %27 %6 %20 

Etkilemez  %53 %57 %56 %78 

vÎÃÅËÉ ÔÁÂÌÏÄÁ ÄÁ ÂÅÌÉÒÔÉÌÅÎ ëÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒąÎ 
ÐÓÉËÏÌÏÊÉË ÅÔËÉÌÅÒÉÎÉ ĘøÒÅÎÃÉ ÃÉÎÓÉÙÅÔÌÅÒÉÎÅ ÇĘÒÅ 
ÄÅøÅÒÌÅÎÄÉÒÄÉøÉÍÉÚÄÅȟ ÏÒÔÁÏËÕÌÄÁ ÅøÉÔÉÍÅ ÄÅÖÁÍ 
ÅÄÅÎ ÅÒËÅË ĘøÒÅÎÃÉÌÅÒÉÎ ËąÚÌÁÒÁ ÇĘÒÅȟ ÌÉÓÅÄÅ ÉÓÅ ËąÚ 
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ĘøÒÅÎÃÉÌÅÒÉÎ ÅÒËÅË ĘøÒÅÎÃÉÌÅÒÅ ÇĘÒÅ ÄÁÈÁ ÙİËÓÅË 
ÏÒÁÎÄÁ ëÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒÄÁÎ ÏÌÕÍÓÕÚ 
ÅÔËÉÌÅÎÄÉËÌÅÒÉ ÇĘÒİÌÍÅËÔÅÄÉÒȢ 9ÉÎÅ ÌÉÓÅ ÄİÚÅÙÉÎÄÅ 
ÅøÉÔÉÍÅ ÄÅÖÁÍ ÅÄÅÎ ÅÒËÅË ĘøÒÅÎÃÉÌÅÒÉÎ ÎÅÒÅÄÅÙÓÅ 
ÔÁÍÁÍąÎÁ ÙÁËąÎą ȰÏÌÕÍÌÕ ÅÔËÉÌÅÎÉÙÏÒÕÍȱ ÙÁÄÁ 
ȰÅÔËÉÌÅÎÍÉÙÏÒÕÍȱ  ÙÁÎąÔąÎą ÖÅÒÍÉĥÔÉÒȢ "ÕÎÕÎ 
ÙÁÎąÎÄÁ ÌÉÓÅÙÅ ÄÅÖÁÍ ÅÄÅÎ ËąÚ ĘøÒÅÎÃÉÌÅÒÄÅÎ 
ëÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒÄÁÎ ÏÌÕÍÌÕ ÙĘÎÄÅ ÅÔËÉÌÅÎÄÉøÉÎÉ 
ÂÅÌÉÒÔÅÎÌÅÒÉÎ ÓÁÙąÓą ÏÌÄÕËëÁ ÓąÎąÒÌą ËÁÌÍąĥÔąÒȢ 

Tablo 17. KÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒÄÁ ÂÉÒÌÉËÔÅÌÉË ÔÅÒÃÉÈÉ 

4ƻƪ ƪǳƭƭŀƴƤŎƤƭƤ ƻȅǳƴƭŀǊŘŀ Ŝƴ œƻƪ ƪƛƳƭŜǊƭŜ ƻȅǳƴ 
ƻȅƴŀƳŀȅƤ ǘŜǊŎƛƘ ŜŘŜǊǎƛƴƛȊΚ 

hƪǳƭ 5ǸȊŜȅƛ Ortaokul Lise 

!ǊƪŀŘŀǒƭŀǊƤƳ %80 %74 

!ƪǊŀōŀƭŀǊƤƳ  %9 %7 

¢ŀƴƤƳŀŘƤƐƤƳ ƪƛǒƛƭŜǊ %11 %19 

 
"Õ ÓÏÒÕÄÁ ÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎ ÈÅÒ ÉËÉ ÏËÕÌ 

ÓÅÖÉÙÅÓÉÎÄÅ ÄÅ ëÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒÄÁ ÒÁËÉÐ ÙÁ da 
ÔÁËąÍ ÁÒËÁÄÁĥą ÏÌÁÒÁË ÇÅÒëÅË ÈÁÙÁÔÔÁËÉ 
ÁÒËÁÄÁĥÌÁÒąÎą ÓÅëÔÉËÌÅÒÉÎÉ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ 

Tablo 18. KÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒÄÁ ÂÉÒÌÉËÔÅÌÉË ÔÅÒÃÉÈÉ 
(cinsiyet analizi) 

4ƻƪ ƪǳƭƭŀƴƤŎƤƭƤ ƻȅǳƴƭŀǊŘŀ Ŝƴ œƻƪ ƪƛƳƭŜǊƭŜ ƻȅǳƴ 
ƻȅƴŀƳŀȅƤ ǘŜǊŎƛƘ ŜŘŜǊǎƛƴƛȊΚ 

hƪǳƭ 5ǸȊŜȅƛ          Ortaokul Lise 
Cinsiyet  Erkek YƤȊ Erkek YƤȊ 

!ǊƪŀŘŀǒƭŀǊƤƳ  %78 %86 %79 %70 

!ƪǊŀōŀƭŀǊƤƳ  %11 %8 %7 %7 

¢ŀƴƤƳŀŘƤƐƤƳ 
ƪƛǒƛƭŜǊ 

%11 %6 %13 %23 

vÎÃÅËÉ ÔÁÂÌÏÄÁ ÄÁ ÂÅÌÉÒÔÔÉøÉÍÉÚ ëÅÖÒÉÍÉëÉ 
ÏÙÕÎÌÁÒÄÁ ÂÉÒÌÉËÔÅÌÉË ÔÅÒÃÉÈÌÅÒÉÎÉ ĘøÒÅÎÃÉ 
ÃÉÎÓÉÙÅÔÌÅÒÉÎÅ ÇĘÒÅ ÄÅøÅÒÌÅÎÄÉÒÄÉøÉÍÉÚÄÅȟ ÈÅÒ ÉËÉ 
ÏËÕÌ ÄİÚÅÙÉÎÄÅ ÄÅ ÈÅÍ ÅÒËÅË ÈÅÍ ÄÅ ËąÚ 
ĘøÒÅÎÃÉÌÅÒÉÎ ËÅÎÄÉ ÁÒËÁÄÁĥÌÁÒąÎą ÔÅÒÃÉÈ ÅÔÔÉËÌÅÒÉ 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 4ÁÂÌÏÄÁ ÄÉËËÁÔ ëÅËÅÎ ÄÉøÅÒ ÂÉÒ ÎÏËÔÁ 
ÉÓÅ ÌÉÓÅÄÅ ĘøÒÅÎÉÍÅ ÄÅÖÁÍ ÅÄÅÎ ËąÚ ĘøÒÅÎÃÉÌÅÒÉÎ 
ÅÒËÅË ĘøÒÅÎÃÉÌÅÒÅ ÙÁÄÁ ÏÒÔÁÏËÕÌ ĘøÒÅÎÃÉÌÅÒÉÎÅ ÇĘÒÅ 
ÄÁÈÁ ÙİËÓÅË ÏÒÁÎÄÁ ÙÁÂÁÎÃą ËÉĥÉÌÅÒÌÅ ÏÌÁÎ ëÅÖÒÉÍÉëÉ 
oyun oynama tercihleridir.  

5 SƻƴǳœƭŀǊ 

4İÍ ÂÕ ÂÕÌÇÕÌÁÒ ąĥąøąÎÄÁ ÏÒÔÁÏËÕÌ ÓÅÖÉÙÅÓÉÎÄÅ 
ÌÉÓÅ ÄİÚÅÙÉÎÄÅËÉ ĘøÒÅÎÃÉÌÅÒÅ ÇĘÒÅ ÄÁÈÁ ÆÁÚÌÁ ÓÁÙąÄÁ 
ĘøÒÅÎÃÉ ÔÁÒÁÆąÎÄÁÎ ëÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒąÎ ÔÅÒÃÉÈ 
ÅÄÉÌÄÉøÉÎÉ ÓÏÎÕÃÕÎÁ ÖÁÒąÌÍąĥÔąÒȢ  KÅÖÒÉÍÉëÉ ÏÙÕÎ 
ÏÙÎÁÍÁ ÔÅÒÃÉÈÌÅÒÉ ĘøÒÅÎÃÉ ÃÉÎÓÉÙÅÔÌÅÒÉÎÅ ÇĘÒÅ 
deøÅÒÌÅÎÄÉÒÉÌÄÉøÉÎÄÅȟ ÅÒËÅË ĘøÒÅÎÃÉÌÅÒÉÎ ËąÚ 
ĘøÒÅÎÃÉÌÅÒÅ ÇĘÒÅ ÄÁÈÁ ÙÏøÕÎ ÏÌÁÒÁË ëÅÖÒÉÍÉëÉ ÏÙÕÎ 

ÏÙÎÁÍÁÙą ÔÅÒÃÉÈ ÅÔÔÉËÌÅÒÉÎÉ ÇĘÒİÌÍİĥÔİÒȢ 
vøÒÅÎÃÉÌÅÒÉÎ ÏÒÔÁÏËÕÌ ÓÅÖÉÙÅÓÉÎÄÅ ÓÁÖÁĥȾÄĘÖİĥ 
ÔİÒİÎÄÅ ÏÙÕÎÌÁÒ ÔÅÒÃÉÈ ÅÄÅÒËÅÎȟ ÌÉÓÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ 
ÉÓÅ ÓÔÒÁÔÅÊÉ ÖÅ ÓÁÖÁĥȾÄĘÖİĥ ÔİÒİÎÄÅ ÏÙÕÎÌÁÒ ÔÅÒÃÉÈ 
ÅÔÔÉËÌÅÒÉÎÉȟ ÏÒÔÁÏËÕÌ ÄİÚÅÙÉÎÄÅ ÔÅÒÃÉÈ ÅÄÉÌÅÎ 
ÚÅËÁȾÂÕÌÍÁÃÁ ÔÁÒÚą ÏÙÕÎÌÁÒąÎ ÉÌÅÒÌÅÙÅÎ ÌÉÓÅ 
ÄĘÎÅÍÉÎÄÅ ÄÁÈÁ ÁÚ ÒÁøÂÅÔ ÇĘÒÄİøİÎİ ÓĘÙÌÅÎÅÂÉÌÉÒȢ 
(ÅÍ ÏÒÔÁÏËÕÌ ÈÅÍ ÄÅ ÌÉÓÅ ÄİÚÅÙÉÎÄÅ ĘøÒÅÎÉÍÅ 
ÄÅÖÁÍ ÅÄÅÎ ÅÒËÅË ĘøÒÅÎÃÉÌÅÒÉÎ ÓÁÖÁĥȾÄĘÖİĥ 
ÔİÒİÎÄÅ ÏÙÕÎÌÁÒ ÏÙÎÁÄąËÌÁÒąÎąȟ ËąÚ ĘøÒÅÎÃÉÌÅÒÉÎ ÉÓÅ 
ÏÒÔÁÏËÕÌÄÁ ÚÅËÁȾÂÕÌÍÁÃÁ ÔİÒİÎİ ÔÅÒÃÉÈ ÅÄÅÒËÅÎȟ 
ÌÉÓÅ ÄĘÎÅÍÉÎÄÅ ÔÅÒÃÉÈÌÅÒÉÎÉÎ ÂÁĥÔÁ ÓÔÒÁÔÅÊÉ ÔÁÒÚą 
ÏÌÍÁË İÚÅÒÅ ÓÁÖÁĥȾÄĘÖİĥ ÔİÒÌÅÒÉÎÅ ËÁÙÄąøą ÔÅÓÐÉÔ 
ÅÄÉÌÍÉĥÔÉÒȢ vøÒÅÎÃÉÌÅÒÉÎ ÈÅÍ ÏÒÔÁÏËÕÌ ÓÅÖÉÙÅÓÉÎÄÅ 
hem de lise ÄİÚÅÙÉÎÄÅ ëÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒÁ 
ëÏøÕÎÌÕËÌÁ ÈÁÆÔÁ ÓÏÎÕ ÔÁÔÉÌ ÇİÎÌÅÒÉÎÄÅ ÚÁÍÁÎ 
ÁÙąÒÄąËÌÁÒąÎą  ÇĘÒİÌÍÅËÔÅÄÉÒȢ vøÒÅÎÃÉÌÅÒ ÈÅÒ ÉËÉ ÏËÕÌ 
ÓÅÖÉÙÅÓÉÎÄÅ ÄÅ ÄÅøÉĥÉË ÏÒÁÎÌÁÒÄÁ ÏÌÍÁË İÚÅÒÅ 
ëÅÖÒÉÍ ÉëÉ ÏÙÕÎÌÁÒąÎ ÒÕÈ ÈÁÌÌÅÒÉÎÉ ÅÔËÉÌÅÍÅÄÉËÌÅÒÉÎÉ 
ÂÅÌÉÒÔÍÉĥÌÅÒÄÉÒȢ !ÎÃÁË ÏÙÕÎÌÁÒÄÁÎ ÏÌÕÍÓÕÚ ÙĘÎÄÅ 
ÅÔËÉÌÅÎÄÉøÉÎÉ ÂÅÌÉÒÔÅÎ ĘøÒÅÎÃÉÌÅÒ ÏÒÔÁÏËÕÌ ÄİÚÅÙÉÎÄÅ 
ÄÁÈÁ ÆÁÚÌÁ ÓÁÙąÄÁÄąÒȢ vøÒÅÎÃÉÌÅÒÉÎ ÈÅÒ ÉËÉ ÏËÕÌ 
ÄİÚÅÙÉÎÄÅ ÄÅ ëÅÖÒÉÍÉëÉ ÏÙÕÎÌÁÒÄÁ ÒÁËÉÐ ÙÁÄÁ ÔÁËąÍ 
ÁÒËÁÄÁĥą ÏÌÁÒÁË ÇÅÒëÅË ÈÁÙÁÔÔÁËÉ ÁÒËÁÄÁĥÌÁÒąÎą 
ÓÅëÔÉËÌÅÒÉÎÉ ÇĘÒÍÅËÔÅÙÉÚȢ "Õ ÎÏËÔÁÄÁ ËąÓa vadede 
ÙÁÐąÌÍÁÓą ÇÅÒÅËÅÎ ĘøÒÅÎÃÉÌÅÒÉÎ ëÅĥÉÔÌÉ ÂÉÌÇÉÌÅÎÄÉÒÍÅ 
ÁÒÁëÌÁÒą ÁÆÉĥȟ ÐÏÓÔÅÒȟ ÓÅÍÉÎÅÒ ÖÓȢ  ÖÁÓąÔÁÓąÙÌÁ ëÅÖÒÉÍ 
ÉëÉ ÏÙÕÎÌÁÒ ÖÅ ÏÙÕÎÌÁÒÄÁ ÚÁÍÁÎ ÙĘÎÅÔÉÍÉ 
ËÏÎÕÓÕÎÄÁ ëÁÌąĥÍÁÌÁÒ ÙÁÐąÌÍÁÓą ÔÁÖÓÉÙÅ ÅÄÉÌÅÂÉÌÉÒȢ 
"ÕÎÕÎ ÙÁÎąÎÄÁ ÂÕ ÔİÒ ÅÔËÉÎÌÉËÌÅÒÉÎ ÓÁÄÅÃÅ 
ĘøÒÅÎÃÉÌÅÒÌÅ ÓąÎąÒÌą ËÁÌÍÁÙąÐ ÖÅÌÉ ÖÅ ĘøÒÅÔÍÅÎÌÅÒ 
ÉëÉÎ ÄÅ ëÅĥÉÔÌÉ ÂÉÌÇÉÌÅÎÄÉÒÍÅ ëÁÌąĥÍÁÌÁÒąÎąÎ ÐÅÒÙÏÄÉË 
ÏÌÁÒÁË ÙÁÐąÌÍÁÓą ĘÎÅÒÉÌÅÂÉÌÉÒȢ  
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Abstract 

Visual Aesthetic Analysis aims predicting the admiration degree of an image. Predicting 
aesthetic image score is a challenging task. Within this scope, this study aims to increase the 
predicted score accuracy of such a system which is trained with a dataset that contains image-
score pairs. Among the early efforts, various manual techniques were designed which are 
based on photographic and psychological aesthetics rules. In recent approaches some deep 
learning techniques are used for prediction such as trying to capture some aesthetic features. 
In this study, instead of using all the information present in an image, potentially admiring 
regions (i.e. salient regions) of an image are identified by producing the Saliency-Map of the 
image. Then, a Convolutional Neural Network (CNN) is trained with these salient regions of 
images and their scores in order to find out whether this process can increase the accuracy of 
the score prediction 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 the experiments, 
images in the dataset are resized into different scales (100x100, 180x180, 200x200, 224x224) 
to investigate how the level of image detail affects the result. For each of these combinations, 
ÔÈÅ #.. ÍÏÄÅÌ ÉÓ ÔÒÁÉÎÅÄ ÓÅÐÁÒÁÔÅÌÙȟ ÁÎÄ ÉÔȭÓ ÓÃÏÒÅ ÐÒÅÄÉÃÔÉÏÎ ÐÅÒÆÏÒÍÁÎÃÅ ÉÓ ÁÓÓÅÓÓÅÄȢ 4ÈÅ 
results of these experiments revealed some interesting and valuable information which can be 
a base-line for possible future studies in this area. 
Keywords : Saliency, Aesthetic Prediction, Convolutional Neural Network 

 

1 Introduction 

Visual Aesthetic Analysis is a challenging task 
and getting popular day by day. At the present time 
social media platforms are becoming very common 
all around the world. As a result of increased usage 
ÏÆ ÔÏÄÁÙȭÓ ÓÏÃÉÁÌ ÍÅÄÉÁ ÐÌÁÔÆÏÒÍÓ )ÎÓÔÁÇÒÁÍȟ 
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 to 
ÕÓÅÒȭÓ ÁÃÃÏÕÎÔȢ $ÕÒÉÎÇ ÔÈÅ ÄÅÖÅÌÏÐÍÅÎÔ ÐÒÏÃÅÓÓȟ 
this research is based on The Deep Learning 
methods in the literature and this method is 
developed by using CNN (Convolutional Neural 
Network).  

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

In recent approaches some deep learning 
techniques used for prediction such as trying to 
capture some aesthetic features such as using tags 
[6], using Conventional CNN models [7], using 
residual networks (ResNet) [8], multi-patch 
method [9] or using Cumulative Jensen-Shannon 
Divergence [10].  

 

2 Theoretical Background 

2.1 Convolutional Neural Network (CNN) 

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 has become very 
popular due to these three factors; 

https://www.mathworks.com/discovery/deep-learning.html


 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!ΩмфύΣ October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

 
e-ISBN: 978-605-031-662-9 

19 
 

¶ CNNs eliminate the need for manual feature 
extractionɂthe features are learned 
directly by the CNN. 

¶ CNNs produce state-of-the-art recognition 
results. 

¶ CNNs can be retrained for new recognition 
tasks, enabling user to build on pre-existing 
networks. 

A convolutional neural network can have many 
layers that each learn to detect different features of 
an image. Filters are applied to each training image 
at different resolutions, and the output of each 
convolved image is used as the input to the next 
layer. 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. 

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

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

 

¶ Pooling simplifies the output by performing 
nonlinear down sampling, reducing the 
number of parameters that the network 
needs to learn. 

 
 

 

Figure 2. CNN Example [1] 

 

A convolutional neural network can be trained 
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 can be used in real-
time applications, such as pedestrian detection in 
advanced driver assistance systems [1]. 

2.2 Salient Region Detection 

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

 

 

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

 

3 Method 

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

 

Figure-4. CNN Model Structure.  

 

In the CNN model, structure layers are; 

¶ An Image Input Layer as 224x224x3. We use 
RGB images for this study. 

¶ Five Convolution Layers + ReLU Layers, 
which are; 

o 224x224x64 

o 112x112x128 

o 56x56x256 

o 28x28x512 

o 14x14x512 

¶ A Fully Connected Layer 

¶ A Regression Layer, since our problem is a 
regression problem. 

4ÈÅ ÍÏÄÅÌȭÓ ÔÒÁÉÎÉÎÇ ÏÐÔÉÏÎÓ are shown in 
Table-1. 

 

 

 

 

 

Table-1. Training Options 
CNN Model Training Options 

Attribute Value 

Initial Learning Rate 0.00001 

Mini Batch Size 16 

Validation Patience 10 

maxEpochs 30 

 

A short brief about each training options; 

¶ Initial 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]. 

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

¶ Validation Patience: The number of how 
many times the loss on the validation set 
that can be equal to or larger than the 
previously smallest loss before training 
stops. 

¶ Max Epochs: An 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 that is developed in this study is 
based on Vgg-16 CNN Model. The CNN model that is 
developed in this study is optimized for average 
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computer specifications. The hardware 
specifications determine the CNN Model size. 

 

The system specifications had given in Table-2. 

Table-2. System Specifications 
System Specs. 

CPU Tт ς 6820HQ @2.70GHz 

Memory 8GB 

GPU 

b±T5T! aмллa нD. 

128Bit  512 Cores 

4 Experimental Work 

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

¶ 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, which, according to 
our best knowledge, is the largest publicly available 
aesthetic assessment dataset. The AVA dataset 
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 training and testing data 
as the previous work in which roughly 7,000 images 
are used for training and 3,000 images for testing. 
[3]. 

The development codes and the application has 
developed on MATLAB (Matrix Laboratory) and 
Deep Learning Toolbox is used as the library.  

In this study, the accuracy is calculated image by 
image in each experiment. After the image accuracy 
ratios are calculated, then the average accuracy is 
calculated for 3.000 test images. The equation for 
image prediction calculation is shown in Equation 
(1) and (2)  

The Equation parameters are; 

¶ ὃὧὧόὶὥὧώ: The representetion of image 
score prediction performance in 
percentage. 

¶ ὛὧέὶὩ : Real score of the image. 

¶ ὛὧέὶὩ : Predicted score of the image. 

 ὛὧέὶὩ: Difference between the real score‏ ¶
and the predicted score. 

ὛὧέὶὩὛὧέὶὩ ὛὧέὶὩ‏  (1)  

ὃὧὧόὶὥὧώ
ὛὧέὶὩ ȿ‏ὛὧέὶὩȿ

ὛὧέὶὩ
 ρππ (2)  

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 model with different image sizes will 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 model is trained with 7 .000 training 
images. Then the model is tested with the 3.000 test 
images. The 20 of the 3000 prediction results have 
shown in Table-2. 

Table-2. Test Results Samples for Size 100x100 
Results oŦ ¢ƘŜ CƛǊǎǘ нл ¢Ŝǎǘ TƳŀƎŜǎ 

TƳŀƎŜ L5 Real Score 
Predicted 

Score 
Difference 

TƳŀƎŜ 

Prediction 

Accuracy 

953955 5,5323 5,96879959 0,43649959 92,1099797 

954119 5,6894 5,20674706 0,48265294 91,5166284 

954223 5,3835 5,22130632 0,16219368 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 5,57838535 0,23521465 95,9540621 

956575 5,8908 5,56048107 0,33031893 94,3926304 

956593 4,7459 6,0150919 1,2691919 73,2570873 

956696 5,5984 5,96516514 0,36676514 93,4487507 

957053 6,525 5,28717947 1,23782053 81,0295704 
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957072 7,0342 5,86028576 1,17391424 83,3113326 

957514 4,0808 5,7226305 1,6418305 59,7669452 

957972 4,9442 5,58378792 0,63958792 87,0638745 

957982 8,2394 5,30496025 2,93443975 64,3852738 

96317 5,0806 5,02637291 0,05422709 98,9326637 

96332 4,6831 5,34589577 0,66279577 85,8470721 

96512 4,7842 4,77781963 0,00638037 99,8666367 

96570 4,7135 6,09179497 1,37829497 70,7585665 

 

The results of this experiment are shown in 
Table-3. 

Table-3. Results for Size 100x100 
Results with No Saliency 

Parameter Value 

Number of Train Images 7000 

Number of Test Images 3000 

Image Size 100x100 

Saliency Threshold No Saliency 

Total RMSE 0,82 

Accuracy (%) 87,21 

4.1.2 180x180: 

Training and testing processes are done with 
the size 180x180 for the same train and test 
datasets. Sample results have shown in Figure-4. 

 

Table-4. Test Results Samples for Size 180x180. 
Results oŦ ¢ƘŜ CƛǊǎǘ нл ¢Ŝǎǘ TƳŀƎŜǎ 

TƳŀƎŜ 

ID 
Real Score 

Predicted 

Score 
Difference 

TƳŀƎŜ 

Prediction 

Accuracy 

953955 5,5323 5,94048834 0,40818834 92,6217244 

954119 5,6894 5,35174513 0,33765487 94,0651937 

954223 5,3835 4,7786293 0,6048707 88,7643597 

95630 6,0995 5,6580925 0,4414075 92,7632183 

956382 6,4113 7,099154 0,687854 89,2712243 

956398 6,0256 4,98870182 1,03689818 82,7917854 

956503 5,2212 6,40455627 1,18335627 77,3355498 

956518 5,8136 5,41922092 0,39437908 93,2162674 

956575 5,8908 6,37957859 0,48877859 91,7026789 

956593 4,7459 5,26840448 0,52250448 88,9904026 

956696 5,5984 7,12594891 1,52754891 72,7145451 

957053 6,525 4,9051795 1,6198205 75,1751648 

957072 7,0342 7,09182358 0,05762358 99,1808084 

957514 4,0808 6,14904976 2,06824976 49,3175417 

957972 4,9442 5,14317751 0,19897751 95,9755368 

957982 8,2394 5,18456984 3,05483016 62,9241187 

96317 5,0806 5,19023895 0,10963895 97,8420078 

96332 4,6831 5,22959185 0,54649185 88,3305536 

96512 4,7842 5,07002783 0,28582783 94,0255878 

96570 4,7135 6,27267408 1,55917408 66,9210972 

The results of this experiment are shown in 
Table-5. 

Table-3. Results For Size 180x180 
Results with No Saliency 

Parameter Value 

Number of Train Images 7000 

Number of Test Images 3000 

Image Size 180x180 

Saliency Threshold No Saliency 

Total RMSE 0,82 

Accuracy (%) 86,03 

4.1.3 200x200: 

In this experiment, the train and the test images 
are sized to 200x200. After resizing operation, the 
CNN model is trained with the same 7.000 training 
images and is tested with the same 3.000 test image. 
The 20 of the 3.000 (same with the experiment 
100x100) prediction results are showed in Table-6 
for better comparison. 

Table-6. Test Results Samples for Size 200x200 
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Results oŦ ¢ƘŜ CƛǊǎǘ нл ¢Ŝǎǘ TƳŀƎŜǎ 

TƳŀƎŜ L5 Real Score 
Predicted 

Score 
Difference 

TƳŀƎŜ 

Prediction 

Accuracy 

953955 5,5323 5,23845434 0,29384566 94,6885444 

954119 5,6894 5,65704155 0,03235845 99,4312502 

954223 5,3835 4,21671438 1,16678562 78,3266348 

95630 6,0995 5,08052492 1,01897508 83,2941212 

956382 6,4113 6,35137653 0,05992347 99,0653461 

956398 6,0256 4,92047215 1,10512785 81,6594554 

956503 5,2212 5,55144358 0,33024358 93,6749487 

956518 5,8136 4,42368317 1,38991683 76,0919769 

956575 5,8908 5,29322338 0,59757662 89,8557646 

956593 4,7459 6,05729628 1,31139628 72,3678064 

956696 5,5984 5,71583223 0,11743223 97,9023965 

957053 6,525 4,91525936 1,60974064 75,3296454 

957072 7,0342 6,55906057 0,47513943 93,2452955 

957514 4,0808 5,22285652 1,14205652 72,0139061 

957972 4,9442 5,25520229 0,31100229 93,709755 

957982 8,2394 5,43129301 2,80810699 65,91855 

96317 5,0806 4,98509026 0,09550974 98,120109 

96332 4,6831 4,41421795 0,26888205 94,2584602 

96512 4,7842 4,49359035 0,29060965 93,9256376 

96570 4,7135 6,07454824 1,36104824 71,1244671 

The results of this experiment are shown in 
Table-7. 

Table-7. Results for Size 200x200 
Results with No Saliency 

Parameter Value 

Number of Train Images 7000 

Number of Test Images 3000 

Image Size 200x200 

Saliency Threshold No Saliency 

Total RMSE 0,84 

Accuracy (%) 87,23 

 

4.1.4 224x224: 

Lastly, the same experiment is repeated with 
the same images but with  224x224 sizes of dataset. 
The results are given in Table-8 

 

 

Table-8. Test Results Samples for Size 224x224 
Results of The CƛǊǎǘ нл ¢Ŝǎǘ TƳŀƎŜǎ 

TƳŀƎŜ L5 Real Score 
Predicted 

Score 
Difference 

TƳŀƎŜ 

Prediction 

Accuracy 

953955 5,5323 5,45848894 0,07381106 98,665816 

954119 5,6894 5,01241875 0,67698125 88,101008 

954223 5,3835 4,56572294 0,81777706 84,8095652 

95630 6,0995 5,06035328 1,03914672 82,9634114 

956382 6,4113 5,94887257 0,46242743 92,7873063 

956398 6,0256 5,70589399 0,31970601 94,6942046 

956503 5,2212 5,43424511 0,21304511 95,9196141 

956518 5,8136 5,14627743 0,66732257 88,5213539 

956575 5,8908 4,74422121 1,14657879 80,5361107 

956593 4,7459 6,46122646 1,71532646 63,8566665 

956696 5,5984 6,40876818 0,81036818 85,525004 

957053 6,525 5,95890093 0,56609907 91,3241522 

957072 7,0342 5,53378296 1,50041704 78,6696847 

957514 4,0808 4,84378672 0,76298672 81,3030113 

957972 4,9442 5,07271051 0,12851051 97,4007825 

957982 8,2394 5,65773964 2,58166036 68,6668888 

96317 5,0806 5,66968012 0,58908012 88,4053041 

96332 4,6831 4,5370965 0,1460035 96,8823322 

96512 4,7842 5,98489571 1,20069571 74,9028948 

96570 4,7135 5,95597744 1,24247744 73,6400246 
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The results of this experiment are shown in 
Table-9. 

Table-9. Results for Size 224x224 
Results with No Saliency 

Parameter Value 

Number of Train Images 7000 

Number of Test Images 3000 

Image Size 224x224 

Saliency Threshold No Saliency 

Total RMSE 0,87 

Accuracy (%) 86,70 

 

As a result, the best accuracy rate is calculated 
for 200x200 image size for Non_Salient images. In 
the next section the saliency method will be used for 
train ing and testing images. 

4.2 Salient Regions: 

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

2 On this section, the images, which are used 
previously, are masked with their own 
saliency maps. The highest accuracy is 
achieved in 200x200 images; 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 images are shown in Table-10.  

 

Table-10. Test Results Samples for Saliency Used 
Results oŦ ¢ƘŜ CƛǊǎǘ нл ¢Ŝǎǘ TƳŀƎŜǎ 

TƳŀƎŜ L5 Real Score 
Predicted 

Score 
Difference 

TƳŀƎŜ 

Prediction 

Accuracy 

953955 5,5323 5,78868818 0,25638818 95,3656132 

954119 5,6894 5,87291241 0,18351241 96,7744858 

954223 5,3835 5,0932498 0,2902502 94,6085223 

95630 6,0995 4,98687553 1,11262447 81,7587595 

956382 6,4113 5,84981012 0,56148988 91,2421837 

956398 6,0256 4,70459032 1,32100968 78,0767114 

956503 5,2212 5,0730319 0,1481681 97,1621831 

956518 5,8136 5,62152958 0,19207042 96,6961879 

956575 5,8908 5,14306641 0,74773359 87,3067564 

956593 4,7459 6,01949596 1,27359596 73,1642899 

956696 5,5984 4,91310883 0,68529117 87,7591602 

957053 6,525 5,40341425 1,12158575 82,8109464 

957072 7,0342 6,07526493 0,95893507 86,3675319 

957514 4,0808 5,20692635 1,12612635 72,404275 

957972 4,9442 5,36630726 0,42210726 91,4625772 

957982 8,2394 5,37915516 2,86024484 65,285763 

96317 5,0806 6,23597527 1,15537527 77,2590783 

96332 4,6831 5,72714806 1,04404806 77,7060482 

96512 4,7842 3,99976707 0,78443293 83,603676 

96570 4,7135 5,06281757 0,34931757 92,5889981 

 

The results of this experiment are shown in 
Table-3. 

Table-3. Results with Saliency Used 
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 3.000 test images is 
86,25%. 
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5 Conclusions 

Developed CNN model was tested in many 
different variations, such as changing 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 lower accuracy than 
full image. While masking the image with its own 
saliency map, some key points or features may be 
lost. But working with the full image or scene, CNN 
uses the key point or features which saliency 
methods ignore. 

Although the saliency methods lower the 
accuracy, the CNN model that is developed in this 
study managed to increase the prediction accuracy. 
The 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 and the 
results of these models can be compared to each 
other. Another future work may expand the CNN 
model with a higher performance computer. 
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mȊŜǘ 

'ÒÁÐÈ ÖÅÒÉ ÔÁÂÁÎÌÁÒąȟ ÉÌÉĥËÉÌÅÒÉ ÓÁËÌÁÍÁËȟ ÅĥÌÅÍÅË ÖÅ ÓÏÒÇÕÌÁÍÁË ÁÍÁÃą ÉÌÅ graph teorisini 
ËÕÌÌÁÎÁÎ ÂÉÒ ÔİÒ .Ï31, ÖÅÒÉ ÔÁÂÁÎąÄąÒȢ 'ÒÁÐÈ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎÄÁȟ ÖÅÒÉÌÅÒÉ ÔÅÍÓÉÌ ÅÔÍÅË ÉëÉÎ 
ÄİøİÍ ÖÅ ËÅÎÁÒÌÁÒÁ ÓÁÈÉÐ ÇÒÁÆÉË ÙÁÐąÌÁÒą ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ 6ÁÒÌąËÌÁÒ ÖÅ ÖÅÒÉÌÅÒ ÁÒÁÓąÎÄÁËÉ 
ÉÌÉĥËÉÌÅÒÉÎ ËÏÌÁÙ ÂÉÒ ĥÅËÉÌÄÅ ÉÆÁÄÅ ÅÄÉÌÍÅÓÉ ÎÅÄÅÎÉ ÉÌÅ ÈÅÍ ÉÎÓÁÎÌÁÒąÎ ÈÅÍ ÄÅ ÍÁËÉÎÅÌÅÒÉÎ 
ÖÅÒÉÌÅÒÉ ÁÎÌÁÍÁÓąÎą ËÏÌÁÙÌÁĥÔąÒÍÁËÔÁÄąÒȢ "Õ ëÁÌąĥÍÁÄÁ ÁëąË ËÁÙÎÁË ÇÒÁÐÈ ÖÅÒÉ ÔÁÂÁÎÌÁÒą 
ɉ*ÁÎÕÓ'ÒÁÐÈȟ .ÅÏτÊȟ !ÒÁÎÇÏ$"ȟ (ÙÐÅÒ'ÒÁÐÈ$" ÖÅ 4ÉÔÁÎɊ ËÁÒĥąÌÁĥÔąÒąÌÁÒÁË ÓÕÎÕÌÍÕĥÔÕÒȢ 
Anahtar Kelimeler:  'ÒÁÆ 6ÅÒÉ 4ÁÂÁÎÌÁÒąȟ 'ÒÁÆ 6ÅÒÉ 4ÁÂÁÎą +ÁÒĥąÌÁĥÔąÒÍÁȟ 'ÒÁÆÌÁÒ 

Comparison of Open Source Graph Databases 

Abstract 

Graph databases are a type of NoSQL database that uses graph theory to store, map, and query 
relationships. In graph databases, graphical structures with nodes and edges are used to 
represent the data. It makes it easier for both people and machines to understand the data 
because the relationships between assets and data are easily expressed. In this study, open 
source graph databases (JanusGraph, Neo4j, ArangoDB, HyperGraphDB and Titan) are 
presented by comparing. 
Keywords:  Graph Databases, Graph Database Comperasion, Graphs 

 

1 DƛǊƛǒ 

'İÎÌİË ÈÁÙÁÔÔÁȟ ÖÅÒÉ ÓÁËÌÁÍÁ ÖÅ ÙĘÎÅÔÍÅ 
ÁÍÁÃąÙÌÁ ËÕÌÌÁÎąÌÁÎ ÖÅÒÉ ÔÁÂÁÌÁÒąÎąÎ ÂÁĥąÎÄÁ ÉÌÉĥËÉÓÅÌ 
ÖÅÒÉ ÔÁÂÁÎÌÁÒą ÇÅÌÍÅËÔÅÄÉÒȢ dÌÉĥËÉÓÅÌ ÖÅÒÉ ÔÁÂÁÎÌÁÒą 
ilerleyen teknolojiyle beraber yetersiz kalmaya 
ÂÁĥÌÁÍąĥÔąÒȢ 9ÅÎÉ ëĘÚİÍ ÁÒÁÙąĥÌÁÒąÙÌÁ ÂÉÒÌÉËÔÅ ÎÏÓÑÌ 
vÅ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒą ÏÒÔÁÙÁ ëąËÍąĥÔąÒȢ "ÉÒ ÖÅÒÉ 
ÔÁÂÁÎą ÓÉÓÔÅÍÉÎÉÎ ÁÒËÁÓąÎÄÁËÉ ËÁÖÒÁÍ ÖÅÒÉ 
ÍÏÄÅÌÉÄÉÒȢ 6ÅÒÉ ÍÏÄÅÌÉÎÅ ÇĘÒÅ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎą ĥĘÙÌÅ 
ÓąÎąÆÌÁÎÄąÒÍÁË ÍİÍËİÎÄİÒȢ "İÙİË ÖÅÒÉ ÍÏÄÅÌÉÎÉ 
ÉÚÌÅÙÅÎ ÇÅÎÉĥ ÓİÔÕÎÌÕ ÖÅÒÉ ÔÁÂÁÎÌÁÒąȟ ÙÁÒą 
ÙÁÐąÌÁÎÄąÒąÌÍąĥ ÖÅÒÉÌÅÒÉÎ ÄÅÐÏÌÁÎÍÁÓą ÉëÉÎ ÎÏÓÑÌ 
ÖÅÒÉ ÔÁÂÁÎÌÁÒąȟ ÖÅÒÉ ÉÎÄÅËÓÌÅÍÅ ÖÅ ÁÌÍÁ ÉëÉÎ ËÅÙ-
value (k-Ö  ÖÅÒÉ ÔÁÂÁÎÌÁÒą ÖÅ ÇÒÁÆ ÙÁÐąÌÁÒąÎąÎ 
ÔÁÓÁÒÌÁÎÍÁÓą ÉëÉÎ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒą 
ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ ρ 

'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąȟ ÖÅÒÉ ÔÁÂÁÎą ÓÉÓÔÅÍÌÅÒÉÎÉÎ 
ÔÅÍÅÌ ÉÌËÅÌÅÒÉÎÅ ÂÁøÌą ËÁÌÁÒak graf ve benzeri 
ÖÅÒÉÌÅÒÉ ÙĘÎÅÔÍÅ ÁÍÁÃąÙÌÁ ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ !ø ÙÁÐąÓą 
ÍÏÄÅÌÉÎÅ ÓÁÈÉÐ ÓÏÓÙÁÌ ÍÅÄÙÁ ÏÒÔÁÍÌÁÒąÎąÎ 
ÉÎÃÅÌÅÎÍÅÓÉ ÖÅ ÁÎÁÌÉÔÉøÉÎÉÎ ÙÁÐąÌÍÁÓą ÉëÉÎ ÇÒÁÆ ÖÅÒÉ 
ÔÁÂÁÎÌÁÒąÎÁ ÉÈÔÉÙÁë ÄÕÙÕÌÍÁËÔÁÄąÒȢ 6ÅÒÉÌÅÒ ÄİøİÍ 
ÎÏÄÅ  İÚÅÒÉÎÅ ÄÅÐÏÌÁÎąÒȢ "ÉÒ ÄİøİÍ ÄÉøÅr 

ÄİøİÍÌÅÒÌÅ ÓÅÍÁÎÔÉË ÂÉÒ ÉÌÉĥËÉ ÉëÉÎÄÅÄÉÒȢ dËÉ ÄİøİÍ 
ÁÒÁÓąÎÄÁËÉ ÅÙÌÅÍ ËÅÎÁÒ ÅÄÇÅ  ÉÌÅ ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȢ 

dÌÉĥËÉÓÅÌ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎÄÁËÉ ÔÁÂÌÏÌÁÍÁ ÓÉÓÔÅÍÉ ÇÒÁÆ 
ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎÄÁ ÂÕÌÕÎÍÁÍÁËÔÁÄąÒȢ "İÙİË ÖÅÒÉ ÉÌÅ 
ëÁÌąĥąÌÄąøąÎÄÁ ÉÌÉĥËÉÓÅÌ ÖÅÒÉ ÔÁÂÁÎÌÁÒą ÙÁÖÁĥÌąk 
ÂÅÌÉÒÔÉÓÉ ÇĘÓÔÅÒÉÒËÅÎ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒą 
ÐÅÒÆÏÒÍÁÎÓąÎą ËÏÒÕÍÁËÔÁÄąÒÌÁÒȢ 'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒą 
ÓÅÍÁÎÔÉË ÉÌÉĥËÉÌÅÒ İÚÅÒÉÎÅ ËÕÒÕÌÕÄÕÒȢ "ÉÒ ÄİøİÍİ 
ËÁÌÄąÒÍÁË ÉëÉÎ ÉÌÉĥËÉ ÉëÉÎÄÅ ÏÌÄÕøÕ ÄÉøÅÒ 
ÄİøİÍÌÅÒÉÎÄÅ ÓÉÌÉÎÍÅÓÉ ÇÅÒÅËÍÅËÔÅÄÉÒȢ ς 

'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÅÎ ëÏË ËÕÌÌÁÎąÌÄąøą 
ÁÌÁÎÌÁÒÄÁÎ ÏÌÁÎȟ ÓÏÓÙÁÌ Áø ÏÒÔÁÍÌÁÒą ÂÉÒ ÔİÒ ÇÒÁÆ 
ÙÁÐąÓąÎÁ ÓÁÈÉÐÔÉÒȢ +ÕÌÌÁÎąÃąÌÁÒ ÂÉÒÅÒ ÄİøİÍ ÖÅ ÂÕ 
ËÕÌÌÁÎąÃąÌÁÒ ÁÒÁÓą ÉÌÉĥËÉÌÅÒ ËÅÎÁÒ ÏÌÁÒÁË 
ÎÉÔÅÌÅÎÄÉÒÉÌÅÂÉÌÉÒȢ "Õ Áø ÙÁÐąÓąÎąÎ ÇĘÒÓÅÌÌÅĥÔÉÒÉÌÍÅÓÉ 
ÉëÉÎ ÖÅÒÉÌÅÒÉÎ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎÁ ÄÅÐÏÌÁÎąp uygun 
ÇĘÒÓÅÌÌÅĥÔÉÒÍÅ ÁÒÁëÌÁÒą ËÕÌÌÁÎąÌÁÂÉÌÍÅËÔÅÄÉÒȢ 
'ĘÒÓÅÌÌÅĥÔÉÒÍÅ ÓÏÎÕÃÕ ÏÒÔÁÙÁ ëąËÁÎ ÇÒÁÆ ÈÁÒÉÔÁÌÁÒą 
ÓÁÙÅÓÉÎÄÅ ÓÏÓÙÁÌ Áø ËÕÌÌÁÎąÃąÌÁÒąÎ ÉÌÇÉ ÁÌÁÎÌÁÒą ÖÅ 
ÂÁøÌÁÎÔąÌą ÏÌÄÕøÕ ÔÏÐÌÕÌÕËÌÁÒ ÒÁÈÁÔÌąËÌÁ 
incelenebilmektedir. 

'İÎİÍİÚÄÅ ÂİÙİÙÅÎ ÖÅÒÉÙÌÅ ÂÉÒÌÉËÔÅ ÇÒaf veri 
ÔÁÂÁÎÌÁÒąÎąÎ ËÕÌÌÁÎąÍą ÙÁÙÇąÎÌÁĥÍÁËÔÁÄąÒȢ "Õ 
ÙÁÙÇąÎÌÁĥÍÁÙÌÁ ÂÉÒÌÉËÔÅ ëÏË ÓÁÙąÄÁ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎą 
ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ 'ÅÌÉĥÔÉÒÉÌÅÎ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒą 
ÂÉÒÂÉÒÌÅÒÉÎÅ ÇĘÒÅ ÁÖÁÎÔÁÊÌÁÒÁ ÖÅ ÄÅÚÁÖÁÎÔÁÊÌÁÒÁ 
ÓÁÈÉÐÔÉÒÌÅÒȢ "Õ ëÁÌąĥÍÁÄÁ ÁëąË ËÁÙÎÁË ËÏÄÌÕ ÏÌÁÒÁË 
eÌÅ ÁÌąÎÁÎ ÎÅÏτÊȟ ÈÙÐÅÒÇÒÁÐÈÄÂȟ ÊÁÎÕÓÄÂȟ ÁÒÁÎÇÏÄÂ 
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ÖÅ ÔÉÔÁÎ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒą ÉÎÃÅÌÅÎÍÉĥÔÉÒȢ "Õ 
ÉÎÃÅÌÅÍÅ ÓÏÎÕÃÕÎÄÁ ÅÌÅ ÁÌąÎÁÎ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒą 
ÂÉÒÂÉÒÉÙÌÅ ëÅĥÉÔÌÉ ÁëąÌÁÒÄÁÎ ËąÙÁÓÌÁÎÍąĥÔąÒȢ 

2 mƴŎŜƪƛ 4ŀƭƤǒƳŀƭŀǊ 

+ÏÖÝÃÓ ÖÄȢ ςπρω ÙąÌąÎÄÁ ÙÁÐÔąËÌÁÒą ëÁÌąĥÍÁÄÁȟ 
bİÙİË ĘÌëÅËÌÉ ÂÉÌÇÉ ÂÁÎËÁÓą ÏÌÁÎ ×ÉËÉÄÁÔÁ ÉÌÅ 
ÙİËÌÅÎÅÎ ÆÁÒËÌą ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎą 
ËÁÒĥąÌÁĥÔąÒÍąĥÌÁÒÄąÒȢ (ÅÒ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎąÎąÎ ÆÁÒËÌą 
ÁÐÉ ÖÅ ÇÒÁÆÉË ÍÏÄÅÌÌÅÒÉ ÓÕÎÄÕøÕÎÕ ÂÅÌÉÒÔÍÉĥÌÅÒÄÉÒȢ 
Bu nedenle A0) ÆÁÒËÌąÌąËÌÁÒąÎą ÓÏÙÕÔÌÁÙÁÂilen bir 
ĘÌëİÍ ÓÉÓÔÅÍÉ ËÕÌÌÁÎąÌÄąøą ÂÅÌÉÒÔÉÌÍÉĥÔÉÒ.[3]  

$ÅÕÔÃÈ !Ȣ ÖÅ 0ÁÐÁËÏÎÓÔÁÎÔÉÎÏÕ 9Ȣ ςπρψ ÙąÌąÎÄÁȟ 
ÙÁÐÔąËÌÁÒą ëÁÌąĥÍÁÄÁȟ OQL, XQuery, Lorel, StruQL, 
PigLatin ÇÉÂÉ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎą ÓÏÒÇÕÌÁÍÁ ÄÉÌÌÅÒÉÎÉ 
ËąÙÁÓÌÁÍąĥÌÁÒÄąÒȢ τ 

9ÏÏÎ "Ȣ ÖÄ ςπρχ ÙąÌąÎÄÁ ÙÁÐÔąËÌÁÒą ëÁÌąĥÍÁÄÁȟ 
ellerindeki kaÒÍÁĥąË ÂÉÙÏÌÏÊÉË ÖÅÒÉÌÅÒÉ ÍÙÓÑÌ 
ÉÌÉĥËÉÓÅÌ ÖÅÒÉ ÔÁÂÁÎąÎąÎ ÙÁÎąÓąÒÁ ÎÅÏτÊ ÇÒÁÆ ÖÅÒÉ 
ÔÁÂÁÎąÎÄÁ ÄÅÐÏÌÁÍąĥÔąÒȢ 3ÏÎÕë ÏÌÁÒÁË ÎÅÏτÊ 
İÚÅÒÉÎÄÅ ρρτȢυυπ ÄİøİÍȠ ÍÙÓÑÌ İÚÅÒÉÎÄÅ 
ψςȢφχτȢσρς ÉÌÉĥËÉ ÏÒÔÁÙÁ ëąËÍąĥÔąÒȢ "Õ ÉÎÃÅÌÅÍÅ 
ÓÏÎÕÃÕÎÄÁ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÍÙÓÑÌȭÄÅÎ Äaha 
ÐÒÁÔÉË ÖÅ ÈąÚÌą ÃÅÖÁÐÌÁÒ ÖÅÒÄÉøÉÎÉ ÇĘÚÌÅÍÌÅÍÉĥÔÉÒȢ υ 

!ÇÒÁ×ÁÌ 3Ȣ ÖÅ 0ÁÔÅÌ !Ȣ ςπρφ ÙąÌąÎÄÁ ÙÁÐÔąËÌÁÒą 
ëÁÌąĥÍÁÄÁȟ ÎÏÓÑÌ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎÄÁÎ ÔİÒÅÙÅÎ ÇÒÁÆ 
ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎą ÁÒÁĥÔąÒÍąĥÌÁÒÄąÒȢ "Õ ÖÅÒÉ 
ÔÁÂÁÎÌÁÒąÎąÎ ÁÖÁÎÔÁÊÌÁÒąÎą ÖÅ ÄÅÚÁÖÁÎÔÁÊÌÁÒąÎą 
ortaya koymuĥÌÁÒÄąÒȢ φ 

"ÅÉÓ 3Ȣ 6ÄȢ ςπρυ ÙąÌąÎÄÁ ÙÁÐÔąËÌÁÒą ëÁÌąĥÍÁÄÁȟ 
ëÅÖÒÉÍÉëÉ ÙİËÓÅË ÂÏÙÕÔÌÕ ÂÉÒ ÓÏÓÙÁÌ ÁøÄÁ ÖÅÒÉ 
ÍÁÄÅÎÃÉÌÉøÉ ÙÁÐÁÒÁË ÅÌÄÅ ÅÔÔÉËÌÅÒÉ ÖÅÒÉÌÅÒÉ .ÅÏτÊȟ 
ÔÉÔÁÎ ÖÅ /ÒÉÅÎÔ$" ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎÄÁ ÔÅÓÔ 
ÅÔÍÉĥÌÅÒÄÉÒȢ KÁÌąĥÍÁ ÓÏÎÕÎÄÁȟ .ÅÏτÊ Éĥ ÙİËİ ÏÌÁÒÁË 
en ÉÙÉ ÐÅÒÆÏÒÍÁÎÓ ÇĘÓÔÅÒÅÎ ÖÅÒÉ ÔÁÂÁÎą ÏÌÁÒÁË 
ÂÕÌÕÎÕÒËÅÎȠ ÔÉÔÁÎ ÅÎ ÉÙÉ ÔÅËÌÉ ÙÅÒÌÅĥÔÉÒÍÅ ÇÒÁÆ 
ÖÅÒÉÔÁÂÁÎą ÏÌÁÒÁË ÓÁÐÔÁÎÍąĥÔąÒȢ χ 

$ÁÙÁÒÁÔÈÎÁ -Ȣ ÖÅ 3ÕÚÕÍÕÒÁ 4Ȣ ςπρτ ÙąÌąÎÄÁ 
ÙÁÐÔąËÌÁÒą ëÁÌąĥÍÁÄÁȟ 8'$"ÅÎÃÈ ÖÅÒÉ ÔÁÂÁÎą 
ËÁÒĥąÌÁĥÔąÒÍÁ ÓÉÓÔÅÍÉ ËÕÌÌÁÎÁÒÁË ÂÕÌÕÔ ÏÒÔÁÍąnda 
bulunan neo4j, fuseki, allegrograph ve orientdb graf 
ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎą ËÁÒĥąÌÁĥÔąÒÍąĥÌÁÒÄąÒȢ ψ 

!ÎÇÌÅÓ 2Ȣ ςπρς ÙąÌąÎÄÁ ÙÁÐÔąøą ëÁÌąĥÍÁÄÁȟ 
AllegroGraph, DEX, Filament, G-Store, 
HyperGraphDB, InfinitiveGraph, Neo4j, Sones ve 
ÖÅÒÔÅØ$" ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎą ËąÙÁÓÌÁÍąĥÔąÒȢ 
+ąÙÁÓÌÁÍÁÄÁȟ ÇÒÁÆ ÖÅÒÉ ÙÁÐąÓąȟ ÖÅÒÉ ÄÅÐÏÌÁÍÁ 
ÁÌÁÎÌÁÒąȟ ÖÅÒÉ ÏÐÅÒÁÓÙÏÎÌÁÒą ÖÅ ÄÅÓÔÅË ÖÅÒÄÉËÌÅÒÉ 
ÁÌÇÏÒÉÔÍÁÌÁÒ ÅÌÅ ÁÌąÎÍąĥÔąÒȢ ω 

3 DǊŀŦ ±ŜǊƛ ¢ŀōŀƴƭŀǊƤ 

.ÅÏτÊȟ .ÅÏτÊ )ÎÃȢ ¤ÉÒËÅÔÉ ÔÁÒÁÆąÎÄÁÎ ÇÅÌÉĥÔÉÒÉÌÅÎ 
ÇÒÁÆ ÄÅÐÏÌÁÍÁ ÖÅ ÉĥÌÅÍÅ ĘÚÅÌÌÉøÉÎÅ ÓÁÈÉÐ !#ID 
ËÕÒÁÌÌÁÒą ëÅÒëÅÖÅÓÉÎÄÅ ÇÅÌÉĥÔÉÒÉÌÍÉĥ ÂÉÒ ÇÒÁÆ ÖÅÒÉ 
ÔÁÂÁÎą ÙĘÎÅÔÉÍ ÓÉÓÔÅÍÉÄÉÒȢ $"-Engines verilerine 
ÇĘÒÅ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒą ÉëÉÎÄÅ ÅÎ ÐÏÐİÌÅÒ ÇÒÁÆ ÖÅÒÉ 
ÔÁÂÁÎąÄąÒȢ "ÏÌÔ ÐÒÏÔÏËÏÌİ ËÕÌÌÁÎąÌÁÒÁË ÂÉÒëÏË 
ÐÒÏÇÒÁÍÌÁÍÁ ÄÉÌÉ İÚÅÒÉÎÄÅÎ ÅÒÉĥÉÌÅÂÉÌÍÅËÔÅÄÉÒȢ 
Cypher ÁÄąÎÄÁ ÂÉÒ ÓÏÒÇÕÌÁÍÁ ÄÉÌÉ 
ËÕÌÌÁÎÍÁËÔÁÄąÒȢ ρπ 

HyperGraphDB, hypergraf modeline dayanarak 
ÇÅÌÉĥÔÉÒÉÌÍÉĥ ÂÉÒ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎąÄąÒȢ 6ÅÒÉÌÅÒÉ ÇÅÎÅÌ 
ÏÌÁÒÁË ÔÕÐÌÅ ÏÌÁÒÁË ÄÅÐÏÌÁÍÁËÔÁÄąÒȢ 4ÕÐÌÅ 
ÓÉÓÔÅÍÌÅÒÉÎÅ ÁÔÏÍ ÁÄą ÖÅÒÉÌÍÅËÔÅÄÉÒȢ (ÅÒ ÂÉÒ ÁÔÏÍ 
kendisiyle ÉÌÉĥËÉÌÅÎÄÉÒÉÌÍÉĥ ÂÉÒ ËÕÖÖÅÔ ÄÅøÅÒÉÎÅ 
ÓÁÈÉÐÔÉÒȢ (ÙÐÅÒ'ÒÁÆ$" 8-00 ÔÁÂÁÎÌą ÂÉÒ ÄÁøąÔąÍ 
ëÅÒëÅÖÅÓÉÎÅ ÇĘÍİÌİ ÂÉÒ ÖÅÒÉ ÔÁÂÁÎąÄąÒȢ !ÌÔ ÔÁÒÁÆÔÁ 
ëÁÌąĥÁÎ "ÅÒËÅÌÅÙ$"ȭÙÅ ÂÁøÌą Ë-v depolama sitemine 
ÄÁÙÁÎąÒȢ *ÁÖÁ ÔÁÂÁÎÌą ÎÅÓÎÅ ÙĘÎÅÌÉÍÌÉ ÂÉÒ ÖÅÒÉ 
ÔÁÂÁÎąÄąÒȢ $ÅÐÏÌÁÍÁ ÄİÚÅÎÉȟ ÄÉÚÉÎ ÏÌÕĥÔÕÒÍÁ ÖÅ 
ĘÎÂÅÌÌÅËÌÅÍÅȟ ÇÒÁÆÉË ÇÅëÉĥÌÅÒÉÎÉ ÖÅ ÄÅÓÅÎ 
ÅĥÌÅĥÍÅÓÉÎÉ ÄÅÓÔÅËÌÅÍÅË ÁÍÁÃąÙÌÁ ÔÁÓÁÒÌÁÎÍąĥÔąÒȢ 
[11]  

*ÁÎÕÓ'ÒÁÐÈȟ ÔÅË ÂÉÒ ÍÁËÉÎÅÎÉÎ ĘÔÅÓÉÎÄÅ 
depolama ve hesaplama kapasiteleri gerektirecek 
ËÁÄÁÒ ÂİÙİË ÇÒÁÆÌÁÒąÎ ÉĥÌÅÎÍÅÓÉ ÉëÉÎ ÔÁÓÁÒÌÁÎÍąĥÔąÒȢ 
'ÒÁÆ ÖÅÒÉÌÅÒÉÎÉÎ ĘÌëÅËÌÅÎÄÉÒÉÌÍÅÓÉ ÉëÉÎ ÁÎÁÌÉÔÉË ÂÉÒ 
ÙÁÐąÙÁ ÓÁÈÉÐÔÉÒȢ !ÒËÁ ÐÌÁÎÄÁ #ÁÓÓÁÎÄÒÁ ÉÌÅ 
ëÁÌąĥÁÂÉÌÄÉøÉ ÉëÉÎ ÁÐÁÃÈÅ ÈÁÄÏÏÐȭÁ ÅÎÔÅÇÒÅ 
ÈÁÌÉÎÄÅÄÉÒȢ 'ÒÅÍÌÉÎ ÁÄąÎÄÁ ÂÉÒ ÓÏÒÇÕÌÁÍÁ ÄÉÌÉ 
ËÕÌÌÁÎÍÁËÔÁÄąÒȢ ρς 

ArangoDB, k-v, belgeme ve graf veri modellerini 
ÄÅÓÔÅËÌÅÙÅÎ ÁëąË ËÁÙÎÁË ËÏÄÌÕ ÂÉÒ ÖÅÒÉ ÔÁÂÁÎąÄąÒȢ  
3ÏÒÇÕÌÁÍÁ ÄÉÌÉ ÏÌÁÒÁË !1, ËÕÌÌÁÎÍÁËÔÁÄąÒȢ 
!ÒÁÎÇÏ$" ÈÅÒ ÎÅËÁÄÁÒ .Ï31, ÖÅÒÉ ÔÁÂÁÎą ÓÉÔÅÍÉ 
ÏÌÓÁ ÄÁ !1, ÓÏÒÇÕÌÁÍÁ ÄÉÌÉ 31,ȭÅ ÂÅÎÚÅÒÌÉË 
ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ ρσ 

4ÉÔÁÎ$"ȟ !#)$ !ÔÏÍÓÁÌÌąËȟ 4ÕÔÁÒÌąÌąËȟ 
dÚÏÌÁÓÙÏÎȟ $ÁÙÁÎąËÌąÌąË  ÉÌËÅÌÅÒÉ ÄÏøÒÕÌÔÕÓÕÎÄÁ 
ÇÅÌÉĥÔÉÒÉÌÅÎ ÇÅÎÉĥ ÇÒÁÆ ÁøÌÁÒąÎą ĘÌëÅËÌÅÎÄÉÒÅÂÉÌÅÎ ÖÅÒÉ 
ÔÁÂÁÎąÄąÒȢ "İÙİË ÂÉÒ ÇÒÁÆ ÖÅÒÉ ëÁøÒąÓąÎą ÂÉÒ ËÁë ÍÉÌÉ 
ÓÁÎÉÙÅ ÉëÉÎÄÅ ÙÁÐÁÂÉÌÍÅËÔÅÄÉÒȢ !ëąË ËÁÙÎÁË ËÏÄÌÕ 
ÏÌÕÐ !ÐÁÃÈÅ ς ÌÉÓÁÎÓąÎą ËÕÌÌÁÎÍÁËÔÁÄąÒȢ $ÉÓË 
ËÕÌÌÁÎąÍ ÁÌÁÎąÎą ÏÐÔÉÍÉÚÅ ÅÄÅÒÅË ÄÁÈÁ ÈąÚÌą 
ÓÏÎÕëÌÁÒÁ ÏÌÁÎÁË ÓÁøÌÁÒȢ "ÁÃË-end depolama olarak 
ÃÁÓÓÁÎÄÒÁ ÖÅ ÈÂÁÓÅ ÇÉÂÉ ÎÏÓÑÌ ÖÅÒÉ ÔÁÂÁÎÌÁÒą ÉÌÅ 
ëÁÌąĥÁÂÉÌÍÅËÔÅÄÉÒȢ 6ÅÒÉ ÁÎÁÌÉÔÉøÉÎÉÎ ÙÁÐąÌÁÂÉÌÍÅÓÉ 
ÉëÉÎ ÓÐÁÒËȟ ÇÉÒÁÐÈ ÖÅ ÈÁÄÏÏÐ ÄÅÓÔÅøÉ ÖÁÒÄąÒȢ 
Sorgulama dili olarak Gremlin kullaÎÍÁËÔÁÄąÒȢ ρτ 
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4 DǊŀŦ ±ŜǊƛ ¢ŀōŀƴƭŀǊƤƴƤƴ YŀǊǒƤƭŀǒǘƤǊƤƭƳŀǎƤ 

'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎȟ ÒÅÓÍÉ ×ÅÂ ÓÉÔÅÌÅÒÉÎÄÅËÉ 
ÏÒÉÊÉÎÁÌ ÄÏËİÍÁÎÌÁÒą ÉÎÃÅÌÅÎÅÒÅË ËÁÒĥąÌÁĥÔąÒÍÁ 
ÉĥÌÅÍÉ ÙÁÐąÌÍąĥÔąÒȢ ρτȟ ρυȟ ρφȟ ρχȟ ρψ  KÁÌąĥÍÁÄÁ ÙÅÒ 
ÁÌÁÎ ÔÁÂÌÏÌÁÒÄÁ Ȱ ȱ ÉÌÇÉÌÉ ĘÚÅÌÌÉøÉÎ ÄÅÓÔÅËÌÅÎÄÉøÉÎi, 
Ȱͯȱ ÉÓÅ ÉÌÇÉÌÉ ĘÚÅÌÌÉøÉÎ ËąÓÍÅÎ ÄÅÓÔÅËÌÅÎÄÉøÉÎÉ 
ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ 

4.1  ¢ŀǎŀǊƤƳ ¸ǀƴǸƴŘŜƴ YŀǊǒƤƭŀǒǘƤǊƤƭƳŀǎƤ 

"Õ ÂĘÌİÍÄÅ ÙÁÐąÌÁÎ ÄÅøÅÒÌÅÎÄÉÒÍÅ ÇÒÁÆ ÖÅÒÉ 
ÔÁÂÁÎą ÔÁÒÁÆąÎÄÁÎ ÓÁøÌÁÎÁÎ ÖÅÒÉ ÍÏÄÅÌÉ ÙÁÐąÌÁÒąÎą 
ËÁÒĥąÌÁĥÔąÒÍÁËÔÁÄąÒȢ dÎÃÅÌÅÎÅÎ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ 
ortak nÏËÔÁÓą ÇÒÁÆ ÔÁÂÁÎÌą ÖÅÒÉ ÔÁÂÁÎą ÏÌÍÁÌÁÒąÄąÒȢ 
4ÁÂÌÏ ρ ÖÅ 4ÁÂÌÏ ςȭÄÅ ÔÁÓÁÒąÍ ÙĘÎİÎÄÅÎ ÇÒÁÆ ÖÅÒÉ 
ÔÁÂÁÎÌÁÒą ËÁÒĥąÌÁĥÔąÒąÌÍąĥÔąÒȢ 

 

Tablo 1. 'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÍÏÄÅÌÌÅÍÅ 
ÁëąÓąÎÄÁÎ ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą 

Graf Veri 

¢ŀōŀƴƭŀǊƤ 

NoSQL Schema-less Document 

Oriented 

K-V 

Neo4j + +  + 

ArangoDB + + + + 

Titan     

Janus    + 

HGDB   + ~ 

  

.Ï31, ÇİÎİÍİÚÄÅ ÅÓÎÅË ĥÅÍÁ ÙÁÐąÓąÎÁ ÓÁÈÉÐ 
ÕÙÇÕÎ ĘÌëÅËÔÅ ÇÅÌÉĥÔÉÒÍÅ ËÏÌÁÙÌąøą ÓÕÎÁÎȟ ÉĥÌÅÖÓÅÌÌÉøÉ 
ÖÅ ÐÅÒÆÏÒÍÁÎÓąÙÌÁ ËÁÂÕÌ ÇĘÒÍİĥ ÂÉÒ ÖÅÒÉ ÔÁÂÁÎą 
ëÅĥÉÄÉÄÉÒȢ .Ï31, ÂÅÒÁÂÅÒÉÎÄÅ ĥÅÍÁÓąÚȟ ÂÅÌÇÅ ÔÁÂÁÎÌą 
veya key-value gibi modellemeleri de 
desteklemektedir.[19] 

(ÙÐÅÒ'ÒÁÐÈ$"ȟ "ÅÒËÅÌÅÙ$" ËİÔİÐÈÁÎÅÌÅÒÉÎÉ 
kullanarak key-value modeline uyum 
ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ ςπ  *ÓÏÎ ÍÏÄÅÌÉÎÉ ÄÅÓÔÅËÌÅÍÅÓÉÎÅ 
ÒÁøÍÅÎ ÄÅÓÔÅËÌÅÎÅÎ ÊÓÏÎ ÍÏÄÅÌÉ ĥÅÍÁÓąÚ ĘÚÅÌÌÉøÉÎÅ 
ÓÁÈÉÐ ÄÅøÉÌÄÉÒȢ dÌÅÒÌÅÙÅÎ ÙąÌÌÁÒÄÁ ĥÅÍÁÓąÚ ĘÚÅÌÌÉøÉÎÉÎ 
ÅËÌÅÎÅÃÅøÉ ÖÕÒÇÕÌÁÎÍąĥÔąÒȢ ςρ 

JanusGraph key-value modelini 
desteklemektedir. [22] 

Tablo 2. 'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÄÅÐÏÌÁÍÁ ÁëąÓąÎÄÁÎ 
ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą 

Graf Veri 

TabanlaǊƤ 

Ana Disk Harici 

Disk 

Back-end  DǀƳǸƭǸ 

Sistemde 

4ŀƭƤǒƳŀ 

Neo4j + +  + 

ArangoDB + +   

Titan  + + + 

Janus   +  

HGDB + + + + 

 

.ÅÏτÊ ÖÅ (ÙÐÅÒ'ÒÁÐÈ$" ÎÁÔÉÖÅ ÄÏøÁÌ  ÖÅÒÉ 
ÔÁÂÁÎÌÁÒą ÏÌÄÕËÌÁÒą ÉëÉÎ ËÅÎÄÉÌÅÒÉÎÅ ÁÉÔ ËÁÌąÃą ÖÅÒÉ 
depolama sistemi ÂÕÌÕÎÍÁËÔÁÄąÒȢ ςσȟ ςτ  
!ÒÁÎÇÏ$" ÄÏÓÙÁ ÓÉÓÔÅÍÌÅÒÉÎÉ ÄÅÓÔÅËÌÅÄÉøÉ ÉëÉÎ ÁÎÁ 
ÄÉÓË ÖÅ ÈÁÒÉÃÉ ÄÉÓËÌÅÒ İÚÅÒÉÎÄÅ ÖÅÒÉ 
depolayabilmektedir.[25] Titan ve Janus veri 
ÔÁÂÁÎÌÁÒą ÇÅëÉÃÉ ÂÅÌÌÅË ÉÌÅ ëÁÌąĥÔąøą ÉëÉÎ ÈÁÒÉÃÉ ÂÉÒ 
ÄÉÓËÅ ÉÈÔÉÙÁë ÄÕÙÍÁËÔÁÄąÒȢ 

Titan back-end depolama olarak Cassandra, 
!ÐÁÃÈÅ (ÁÄÏÏÐ ÖÅ ,ÅÖÅÌ$" ÉÌÅ ëÁÌąĥÍÁËÔÁÄąÒȢ 
HyperGraphDB ve JanusGraph HBase ve 
#ÁÓÓÁÎÄÒÁȭÙą ÂÁÃË-ÅÎÄ ÄÅÐÏÌÁÍÁ ÁÍÁëÌą 
kullanabilmektedir.[14, 17, 18] 

пΦн ±ŜǊƛ ¢ƛǇƛ ǾŜ TǒƭŜƳŜ ¸ǀƴǸƴŘŜƴ YŀǊǒƤƭŀǒǘƤǊƤƭƳŀǎƤ 

dÎÃÅÌÅÎÅÎ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ 4ÁÂÌÏ σȭÔÅ 
ÓÏÒÇÕÌÁÍÁ ÄÉÌÌÅÒÉȟ 4ÁÂÌÏ τȭÔÅ ÖÅÒÉ ÔÉÐÌÅÒÉȟ 4ÁÂÌÏ υȭÔÅ 
ÖÅÒÉ ÇİÎÃÅÌÌÅÍÅȟ ÍÁÐ-ÒÅÄÕÃÅ ÉĥÌÅÍÉȟ ÕÎÉÃÏÄÅ 
ÄÅÓÔÅøÉ ÖÅ ÖÅÒÉ ÓąËąĥÔąÒÍÁ ĘÚÅÌÌÉËÌÅÒÉ 
ËÁÒĥąÌÁĥÔąÒąÌÍąĥÔąÒȢ 

 Tablo 3. 'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÓÏÒÇÕÌÁÍÁ ÄÉÌÉ 
ÁëąÓąÎÄÁÎ ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą 

Graf Veri 

¢ŀōŀƴƭŀǊƤ 

Cypher Rest Sparql HG 

Query 

API 

Gremlin A

Q

L 

Neo4j + + ~  ~  

ArangoDB  +   ~ + 

Titan  +   +  

Janus     +  

HGDB    +   

 

.ÅÏτÊȭÄÅ ÓÏÒÇÕÌÁÍÁ ÄÉÌÉ ÏÌÁÒÁË ÇÅÎÅÌÌÉËÌÅ 
ÃÙÐÈÅÒ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒ ρυ Ȣ 3ÅÍÁÎÔÉË 
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ÕÙÇÕÌÁÍÁÌÁÒÌÁ ÂÉÒÌÉËÔÅ 3ÐÁÒ1,ȭÄÅÎ #ÙÐÈÅÒÁ 
ÄĘÎİĥİÍ ÙÁÐąÌÁÂÉÌÍÅËÔÅÄÉÒȢ ςφ 

!ÒÁÎÇÏ$" ÖÅ .ÅÏτÊ ÇÉÔÈÕÂ İÚÅÒÉÎÄÅ ÇÅÌÉĥÔÉÒÉÌÅÎ 
eklentiler sayesinde Gremlin sorgulama dilini 
kullanabilmektedir.[27, 28] Titan, ArangoDB ve 
.ÅÏτÊ 2ÅÓÔ !0)ȭÙÅ ÄÅÓÔÅË ÖÅÒÍÅËÔÅÄÉÒȢ ρτȟ ρυȟ ρφ 

Tablo 4. 'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÖÅÒÉ ÔÉÐÉ ÁëąÓąÎÄÁÎ 
ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą 

Graf Veri 

¢ŀōŀƴƭŀǊƤ 

JSON Java 

Primitives 

Java 

Object 

Java 

Array 

API 

Call 

Neo4j ~ +  + + 

ArangoDB +    + 

Titan +  ~  + 

Janus +  ~  + 

HGDB ~  +  + 

 

.ÅÏτÊ ÒÅÓÔ ÁÐÉ ÁÒÁÃąÌąøÙÌÁ ÊÓÏÎ ÄÏÓÙÁÌÁÒąÎą 
ÏËÕÙÁÂÉÌÍÅËÔÅ ÖÅ ÃÙÐÈÅÒ İÚÅÒÉÎÄÅ ÍÁÐ 
edebilmektedir.[29] HyperGraphDB Json 
ĘÚÅÌÌÉËÌÅÒÉÎÉ ËąÓÍÉ ÏÌÁÒÁË ËÕÌÌÁÎÁÂÉÌÍÅËÔÅÄÉÒȢ ςρ  
Neo4j, java ÐÒÉÍÉÔÉÖÅÓ ÖÅ ÁÒÒÁÙ ËÁÌąÐÌÁÒąÎą 
desteklemektedir. Ancak bu durum veri boyutunu 
ÁÒÔÔąÒÁÃÁøą ÉëÉÎ ÉÈÔÉÙÁë ÈÁÒÉÃÉ ËÕÌÌÁÎąÍÌÁÒÄÁ 
ĘÎÅÒÉÌÍÅÍÅËÔÅÄÉÒȢ σπ 

(ÙÐÅÒ'ÒÁÐÈ$" ÊÁÖÁ ÔÁÂÁÎÌą ÎÅÓÎÅÌÅÒ ÉÌÅ ÄİøİÍ 
ÖÅ ËÅÎÁÒÌÁÒą ÏÌÕĥÔÕÒÍÁËÔÁÄąÒȢ ρχ 

Titan ve JanusGraph Java-Gremlin eklentisi 
İÚÅÒÉÎÄÅÎ ÄİøİÍ ÖÅ ËÅÎÁÒÌÁÒą ÊÁÖÁ ÎÅÓÎÅÌÅÒÉ 
ÁÒÁÃąÌąøąÙÌÁ ÏÌÕĥÔÕÒÁÂÉÌÍÅËÔÅÄÉÒȢ σρȟ σς 

 

Tablo 5. 'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÖÅÒÉ ÉĥÌÅÍÅ 
ÁëąÓąÎÄÁÎ ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą 

Graf Veri 

¢ŀōŀƴƭŀǊƤ 

 ŀǊǘŀ 

.ŀƐƭƤ 

Veri 

DǸƴŎŜ

lleme 

Map 

Reduce 

Uni 

code 

{ƤƪƤǒǘƤǊƳŀ 

Neo4j +  + + 

ArangoDB +  +  

Titan  + + + 

Janus  + + + 

HGDB +  +  

 

¤ÁÒÔÁ ÂÁøÌą ÖÅÒÉ ÇİÎÃÅÌÌÅÍÅ ÉĥÌÅÍÉÎÄÅȟ ÄİøİÍ 
ÖÅÙÁ ËÅÎÁÒ ÂÉÌÇÉÌÅÒÉ ÁÎÃÁË ÂÉÒ ĥÁÒÔ ÓÁøÌÁÎÄąøąÎÄÁ 
ÇİÎÃÅÌÌÅÎÍÅÓÉ ÇÅÒÅËÍÅËÔÅÄÉÒȢ #ÙÐÈÅÒȭąÎ Ȱ7ÈÅÎȱ 
ÏÐÅÒÁÔĘÒİ σσ  ÖÅ !1,ȭÉÎ Ȱ7)4(ȱ ÏÐÅÒÁÔĘÒİ στ  
ÇİÎÃÅÌÌÅÍÅ ÉĥÌÅÍÌÅÒÉÎÄÅ ĥÁÒÔ ÏÌÁÒÁË 
ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ (ÙÐÅÒ'ÒÁÐÈ$" ÊÁÖÁ ÔÁÂÁÎÌą 
ÏÌÄÕøÕ ÉëÉÎ ÇİÎÃÅÌÌÅÍÅ ÍÅÔÏÔÌÁÒąÎÄÁ ĥÁÒÔ 
ËÏĥÕÌÁÂÉÌÍÅËÔÅÄÉÒȢ 

 MapReduceȟ ÂİÙİË ÖÅÒÉÙÉ ÂİÙİË ËİÍÅÌÅÒÄÅ 
ÉĥÌÅÍÅË İÚÅÒÅ ÇÅÌÉĥÔÉÒÉÌÍÉĥ ÂÉÒ ÄÁøąÔąË ÐÒÏÇÒÁÍÌÁÍÁ 
moÄÅÌÉÄÉÒȢ 'ÅÎÅÌ ÙÁÐąÓą ÉÔÉÂÁÒÉÙÌÅ -ÁÐ2ÅÄÕÃÅ 
ÁÄąÎÄÁÎ ÄÁ ÁÎÌÁĥąÌÁÃÁøą İÚÅÒÅ ÉËÉ ÁÎÁ ÆÏÎËÓÉÙÏÎÄÁÎ 
ÏÌÕĥÕÒȢ Map ÉĥÌÅÍÉ ÂÉÒ ÙąøąÎąÎ ÔİÍ İÙÅÌÅÒÉÎÉ ÓÁÈÉÐ 
ÏÌÄÕøÕ ÆÏÎËÓÉÙÏÎ ÉÌÅ ÉĥÌÅÙÉÐ ÂÉÒ ÓÏÎÕë ÌÉÓÔÅÓÉ 
ÄĘÎÄİÒİÒȢ 2ÅÄÕÃÅ ÉĥÌÅÍÉ ÐÁÒÁÌÅÌ ÂÉÒ ĥÅËÉÌÄÅ ëÁÌąĥÁÎ 
iki veya dahÁ ÆÁÚÌÁ ÍÁÐ ÆÏÎËÓÉÙÏÎÕÎÄÁÎ ÄĘÎÅÎ 
ÓÏÎÕëÌÁÒą ÈÁÒÍÁÎÌÁÒ ÖÅ ëĘÚÅÒȢ (ÅÍ ÍÁÐ fonksiyonu 
hem de reduce fonksiyonu ÐÁÒÁÌÅÌ ÂÉÒ ĥÅËÉÌÄÅ 
ëÁÌąĥąÒÌÁÒȟ ÁÙÎą ÁÎÄÁ ÁÙÎą ÓÉÓÔÅÍÄÅ ÏÌÍÁÌÁÒą 
gerekmez. [35] Gremlin map-ÒÅÄÕÃÅ ÉĥÌÅÍÉÎÉ 
ÄÅÓÔÅËÌÅÍÅËÔÅÄÉÒȢ 4ÉÔÁÎ ÉĥÌÅÍÉĥ ÏÌÄÕøÕ ÍÁÐ-reduce 
ÉĥÌÅÍÉ ÓÏÎÕÃÕÎÕ &ÁÕÎÕÓ ÉÓÉÍÌÉ ÂÉÒ ÇÒÁÆ ÁÎÁÌÔÉË 
ÍÏÔÏÒÕÎÁ ÇĘÎÄÅÒÉÒȢ σφ Ȣ $"-Engines verileri 
ÄÏøÒÕÌÔÕÓÕÎÄÁ *ÁÎÕÓ'ÒÁÐÈȭąÎ ÍÁÐ-ÒÅÄÕÃÅ ÉĥÌÅÍÉÎÉ 
ÇÅÒëÅËÌÅĥÔÉÒÅÂÉÌÄÉøÉ ÂÅÌÉÒÔÍÉĥÔÉÒ.[37] 

.ÅÏτÊ ςȢςȢπ '! ÓİÒİÍİÙÌÅ ÂÉÒÌÉËÔÅ ρφÂÉÔ ÕÎÉÃÏÄÅ 
ÄÅÓÔÅøÉÎÄÅÎ σς ÂÉÔ ÕÎÉÃÏÄÅ ÄÅÓÔÅøÉÎÅ ÇÅëÍÉĥÔÉÒȢ σψ 

3ąËąĥÔąÒÍÁ ÉĥÌÅÍÉ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎÄÁ ÄÉÓË 
ÁÌÁÎąÎÄÁÎ ÔÁÓÁÒÒÕÆ ÅÔÍÅË ÉëÉÎ 'ȾK ÉĥÌÅÍÌÅÒÉ 
ËÕÌÌÁÎąÌÁÒÁË ÙÁÐąÌÍÁËÔÁÄąÒȢ .ÅÏτÊ ÉÌËÅÌ ÄÉÚÉÌÅÒÉ 
ÓąËąĥÔąÒąÌÍąĥ ÂÉÒ ĥÅËÉÌÄÅ ÄÅÐÏÌÁÍÁÙÁ ëÁÌąĥÍÁËÔÁÄąÒȢ 
"ÕÎÕÎ ÉëÉÎ ÉÓÔÅÄÉøÉ ËÕÒÁÌ ÄÉÚÉÎÉÎ ςτ ÂÁÙÔÔÁÎ ÖÅ φτ 
ÅÌÅÍÁÎÄÁÎ ÁÚ ÏÌÍÁÓąÄąÒȢ σω  4ÉÔÁÎ ÍÉÌÙÁÒÌÁÒÃÁ 
ÄİøİÍ ÖÅ ËÅÎÁÒą ÔÕÔÁÂÉÌÍÅË ÉëÉÎ &ÕÌÇÏÒÁ ÁÄąÎÄÁ 
ÓąËąĥÔąÒÍÁ ÔÁÂÁÎÌą ÇÒÁÆ ÉĥÌÅÍÃÉÓÉÙÌÅ ÂÉÒÌÉËÔÅ 
ëÁÌąĥÍÁËÔÁÄąÒȢ σφ  *ÁÎÕÓ'ÒÁÐÈ beck-end depolama 
ÉëÉÎ ÓąËąĥÔąÒÍÁ ÉĥÌÅÍÉÎÅ ÉÈÔÉÙÁë ÄÕÙÍÁËÔÁÄąÒȢ τπ 

пΦо .ǸǘǸƴƭǸƪ ¸ǀƴǸƴŘŜƴ YŀǊǒƤƭŀǒǘƤǊƤƭƳŀǎƤ 

dÎÃÅÌÅÎÅÎ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ 4ÁÂÌÏ φȭÄÁ 
ÂİÔİÎÌİË ÍÏÄÅÌÌÅÒÉ ÖÅ 4ÁÂÌÏ χȭÄÅ ÂİÔİÎÌİË 
ËąÓąÔÌÁÍÁ ĘÚÅÌÌÉËÌÅÒÉ ËÁÒĥąÌÁĥÔąÒąÌÍąĥÔąÒȢ  

 

Tablo 6. Graf verÉ ÔÁÂÁÎÌÁÒąÎąÎ ÂİÔİÎÌİË ÍÏÄÅÌÉ 
ÁëąÓąÎÄÁÎ ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą 

Graf Veri 

¢ŀōŀƴƭŀǊƤ 

Atomic Consistent Isolated Durable 

Neo4j + + + + 

ArangoDB + + + + 
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Titan + + + + 

Janus + + + + 

HyperGraphDB + ~ ~ ~ 

 

ACID veri modeli: 

¶ Atomic, birden fazla veri ÇİÎÃÅÌÌÅÍÅ ÉĥÌÅÍÉ 
ÖÁÒÓÁ ÙÁ ÈÅÐÓÉ ÂÁĥÁÒąÌą ÏÌÁÃÁË ÙÁ ÄÁ ÈÅÐÓÉ 
ÂÁĥÁÒąÓąÚ ÏÌÁÃÁËÔąÒȢ 

¶ #ÏÎÓÉÓÔÅÎÔȟ 9ÁÐąÌÍÁËÔÁ ÏÌÁÎ ÂÉÒ Éĥ ÖÁÒÓÁ Éĥ 
tamamlanana kadar mevcut verilerin 
ËÏÒÕÎÍÁÓą ÉĥÌÅÍÉÄÉÒȢ 

¶ )ÓÏÌÁÔÅÄȟ !ÙÎą ÁÎÄÁ ÂÉÒ ÖÅÒÉÙÅ ς Éĥ ÂÉÒÄÅÎ 
ÇÅÌÄÉÙÓÅ ÉÌË ÉĥÌÅÍ ÉëÉÎ ÖÅÒÉÙÉ kilitleyerek 
ÉËÉÎÃÉ ÉĥÉÎ ÉĥÌÅÎÍÅÓÉÎÉ ĘÎÌÅÒ ÖÅ ÓąÒÁÙÁ ÁÌąÒȢ 

¶ $ÕÒÁÂÌÅȟ dĥÌÅÍ ÓąÒÁÓąÎÄÁ ÈÅÒÈÁÎÇÉ ÂÉÒ ÈÁÔÁ 
ÉÌÅ ËÁÒĥąÌÁĥąÌąÒÓÁ ÓÉÓÔÅÍ ÂÉÒ ĘÎÃÅËÉ ÄÕÒÕÍÁ 
ÇÅÒÉ ÇÅÔÉÒÉÌÍÅÙÅÔÅÎÅøÉÄÉÒȢ 

Neo4j, ArangoDB, TitanDB ve JanusGraph ACID 
ilkelerini desteklemektedir. HyperGraphDB ise 
"ÅÒËÅÌÅÙ$" ÁÒÁÃąÌąøą ÉÌÅ !#)$ ÉÌËÅÌÅÒÉÎÅ ÄÅÓÔÅË 
verebilmektedir. 

Tablo 7. 'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÂİÔİÎÌİË 
ËąÓąÔÌÁÍÁÌÁÒą ÁëąÓąÎÄÁÎ ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą 

Graf Veri 

¢ŀōŀƴƭŀǊƤ 

Types 

Checking 

Referential 

integrity 

Unique 

Checking 

Neo4j  + + 

ArangoDB +  + 

Titan ~ + + 

Janus ~ + + 

HGDB +  + 

 

4ÙÐÅÓ ÃÈÅÃËÉÎÇ ÖÅÒÉ ÔÉÐÉ ËÏÎÔÒÏÌİ ȟ ÄİøİÍ ÖÅ 
ËÅÎÁÒÌÁÒÁ ÁÔÁÎÁÎ ÄÅøÅÒÌÅÒÅ ÁÉÔ ÖÅÒÉ ÔÉÐÉÎÉÎ ÚÏÒÕÎÌÕ 
ËąÌąÎÍÁÓąÄąÒȢ #ÙÐÈÅÒ ÖÅÒÉ ÔÉÐÌÅÒÉÎÅ ÓÁÈÉÐ ÏÌÓÁ ÄÁ 
.ÅÏτÊ ÂÕ ÖÅÒÉ ÔÉÐÌÅÒÉÎÅ ÓąÎąÒ ËÏÙÍÁÍÁËÔÁÄąÒȢ !ÙÎą 
ÁÎÁÈÔÁÒÁ ÉÌË ĘÎÃÅ ÓÔÒÉÎÇ ÄÁÈÁ ÓÏÎÒÁ ÄÁ ÉÎÔÅÇÅÒ ÄÅøÅÒ 
ÁÔÁÎÁÂÉÌÍÅËÔÅÄÉÒȢ !ÒÁÎÇÏ$"ȭÎÉÎ ËÕÌÌÁÎÄąøą !1, 
ÖÅÒÉ ÔÉÐÉ ÄÅøÅÒÉÎÉ ËÏÎÔÒÏÌ ÅÔÍÅËÔÅÄÉÒȢ τρ  4ÉÔÁÎ$" 
ÖÅ *ÁÎÕÓ'ÒÁÐÈ ÏÌÕĥÔÕÒÕÌÁÎ ÄİøİÍ ÏÂÊÅÃÔ ÓąÎąÆąÎÄÁÎ 
ÏÌÍÁÄąøą ÓİÒÅÃÅȟ ÁÎÁÈÔÁÒąÎ ÂÅÌÉÒÔÔÉøÉ ĘÚÅÌÌÉËÌÅÒÅ 
ÓÁÈÉÐ ÏÌÍÁÓąÎą ÚÏÒÕÎÌÕ ËąÌÍÁËÔÁÄąÒȢ τςȟ τσ  
(ÙÐÅÒ'ÒÁÐÈ$" ÊÁÖÁ İÚÅÒÉÎÄÅ ÔÁÎąÍÌą ÏÌÁÎ ÖÅÒÉ 
ÔÉÐÌÅÒÉÎÉ ËÕÌÌÁÎÍÁË ÚÏÒÕÎÄÁÄąÒȢ 

2ÅÆÅÒÅÎÔÉÁÌ ÉÎÔÅÇÒÉÔÙȭÉ ÁëąËÌÁÍÁË ÇÅÒÅËÉÒÓÅ bir 
ÔÁÂÌÏ ÂÁĥËÁ ÂÉÒ ÔÁÂÌÏ ÔÁÒÁÆąÎÄÁÎ ÒÅÆÅÒÁÎÓ ÏÌÁÒÁË 
ÇĘÓÔÅÒÉÌÅÂÉÌÉÒ. Bu durumÄÁ ÒÅÆÅÒÁÎÓ ÇĘÓÔÅÒÅÎ 
ÔÁÂÌÏÄÁËÉ ÄÅøÅÒÌÅÒ ÒÅÆÅÒÁÎÓ ÇĘÓÔÅÒÉÌÅÎ ÔÁÂÌÏÄÁËÉ 
ÖÅÒÉÌÅÒÌÅ ÅĥÉÔ ÏÌÍÁË ÚÏÒÕÎÄÁÄąÒȢ "ÁÚÅÎ ÂÕ ÔİÒ 
ÉÌÉĥËÉÙÅ ÐÁÒÅÎÔ-child(aile-ëÏÃÕË  ÉÌÉĥËÉÓÉ de denir. 
.ÅÏτÊͻÄÅ ÂÉÒ ÄİøİÍİ ÓÉÌÅÒÓÅËȟ ÏÎÁ ÂÁøÌą ÂÉÒ 
ÂÁĥÌÁÎÇąë ÖÅ ÂÉÔÉĥ ÄİøİÍİ ÏÌÍÁÄÁÎ ÂÉÒ ÉÌÉĥËi 
ËÕÒÁÍÁÙÁÃÁøąÍąÚ ÉëÉÎ ÔİÍ ÉÌÉĥËÉÌÅÒÉ ÄÅ ËÁÌÄąÒąÌąÒȢ 
!ÎÃÁË ÉÌÉĥËÉÎÉÎ ÓÏÎÕÎÄÁËÉ ÂÁøÌą ÄİøİÍ ÓÉÌÉÎÍÅÚȢ 
"ÁĥËÁ ÂÉÒ ÄÅÙÉĥÌÅȟ .ÅÏτÊͻÄÅËÉ ÖÅÒÉ ÂİÔİÎÌİøİȟ 
ÂÁĥÌÁÎÇąë ÖÅÙÁ ÂÉÔÉĥ ÄİøİÍİ ÏÌÍÁÄÁÎ ÈÅÒÈÁÎÇÉ ÂÉÒ 
ÉÌÉĥËÉ ÏÌÍÁÍÁÓą ÖÅ ÂÉÒ ÄİøİÍÅ ÖÅÙÁ ÉÌÉĥËÉÙÅ ÂÁøÌą 
olmayan hiëÂÉÒ ĘÚÅÌÌÉË ÏÌÍÁÍÁÓą ÇÅÒÅËÔÉøÉ ÁÎÌÁÍąÎÁ 
gelir. ττ  'ÒÅÍÌÉÎ ÒÅÆÅÒÅÎÔÉÁÌ ÉÎÔÅÇÒÉÔÙȭÉ 
desteklemektedir. 

Neo4j ve ArangoDB unique constraint 
ÔÁÎąÍÌÁÙÁÂÉÌÍÅËÔÅÄÉÒȢ τυ  4ÉÔÁÎ$" ÖÅ *ÁÎÕÓ'ÒÁÐÈ 
ÉÓÅ ÕÎÉÑÕÅ ÉÎÄÅËÓ ÔÁÎąÍÌÁÙÁÂÉÌÍÅËÔÅÄÉÒȢ 
(ÙÐÅÒ'ÒÁÐÈ$" ÄİøİÍÌÅÒÉ ÕÎÉÑÕÅ ÙÁÐÍÁË ÉëÉÎ ÂÉÒ 
ÍÏÔÏÄÕ ÂÕÌÕÎÍÁËÔÁÄąÒȢ 

пΦп TƴŘŜƪǎƭŜƳŜ ¸ǀƴǸƴŘŜƴ YŀǊǒƤƭŀǒǘƤǊƤƭƳŀǎƤ 

dÎÃÅÌÅÎÅÎ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ 4ÁÂÌÏ ψȭÄÁ 
ÉÎÄÅËÓÌÅÍÅ ÖÅ ÍÅÔÉÎ ÁÒÁÍÁ ÁëąÓąÎÄÁÎ ÖÅ 4ÁÂÌÏ ωȭÄÅ 
ÇÒÁÆ ÍÏÄÅÌÌÅÒÉ ÖÅ ÇÒÁÆÉËÓÅÌ ÁÒÁÙİÚ ĘÚÅÌÌÉËÌÅÒÉ 
ËÁÒĥąÌÁĥÔąÒąÌÍąĥÔąÒȢ  

 

Tablo 8. GrÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÉÎÄÅËÓÌÅÍÅ ÖÅ ÍÅÔÉÎ 
ÁÒÁÍÁ ÁëąÓąÎÄÁÎ ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą 

Graf Veri 

¢ŀōŀƴƭŀǊƤ 

Secondary 

Indexes 

Composite 

Key - Index 

Full Text 

Search 

Neo4j + + + 

ArangoDB + + + 

Titan + + + 

Janus + + + 

HyperGraphDB  +  

 

dËÉÎÃÉÌ ÄÉÚÉÎÌÅÒȟ birincil olmayan anahtar 
ĘÚÎÉÔÅÌÉËÌÅÒ ËÕÌÌÁÎÁÒÁË ÅÓnek ve verimli aramalar 
ÓÁøÌÁÒȢ #ÏÍÐÏÓÉÔÅ +ÅÙ ÖÅÙÁ ÉÎÄÅËÓÌÅÒ ÂÉÒ ÄİøİÍİÎ 
ÂÉÒÄÅÎ ÆÁÚÌÁ ÁÎÁÈÔÁÒąÎÁ ÕÎÉÑÕÅ ÃÏÎÓÔÒÁÉÎÔ ÁÔÁÍÁ 
ÉĥÌÅÍÉ ÙÁÐÁÒȢ vÒÎÅøÉÎ ÂÉÒ ÄİøİÍÄÅ ÁÄ ÖÅ ÓÏÙÁÄ 
ÁÎÁÈÔÁÒÌÁÒąÎÁ ÃÏÍÐÏÓÉÔÅ ËÅÙ ÁÔÁÎÍąĥ ÉÓe iki 
ÁÎÁÈÔÁÒąÎ ÂÉÒÅÂÉÒ ÁÙÎą ËÏÐÙÁÌÁÎÄąøą ÆÁÒËÌą ÂÉÒ 
ÄİøİÍİÎ ÁÔÁÎÍÁÓąÎą ÅÎÇÅÌÌÅÒ ρτȟ ρυȟ ρφȟ ρχȟ ςτ Ȣ 
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TÁÍ ÍÅÔÉÎ ÁÒÁÍÁÓąȟ ÔÁÍ ÍÅÔÉÎ ĥÅÍÁÓą ÄÉÚÉÎÌÅÒÉ 
ÁÒÁÃąÌąøąÙÌÁ ÄÅÓÔÅËÌÅÎÉÒȢ 4ÁÍ ÍÅÔÉÎ ĥÅÍÁ ÄÉÚÉÎÌÅÒÉ 
ÉĥÌÅÍÓÅÌ ÏÌÁÒÁË ÏÌÕĥÔÕÒÕÌÕÒȟ ÂąÒÁËąÌąÒ ÖÅ ÇİÎÃÅÌÌÅÎÉÒ 
ve ÂÉÒ ËİÍÅ ÂÏÙÕÎÃÁ ÏÔÏÍÁÔÉË ÏÌÁÒÁË ëÏøÁÌÔąÌąÒȢ 

4ÁÂÌÏ ωȢ 'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎąÎ ÇÒÁÆ ÍÏÄÅÌÉ ÖÅ 
ÇÒÁÆÉËÓÅÌ ËÕÌÌÁÎąÃą ÁÒÁÙİÚİ ÁëąÓąÎÄÁÎ 

ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą 
Graf Veri 

¢ŀōŀƴƭŀǊƤ 

Property 

Graph 

Attributed 

Graph 

Hyper

Graph 

GUI 

Neo4j + +  ~ 

ArangoDB +   ~ 

Titan +   ~ 

Janus +   ~ 

HyperGraphDB   + ~ 

 

0ÒÏÐÅÒÔ 'ÒÁÐÈȟ ÄİøİÍÌÅÒÉÎ ÉÓÉÍÌÅÒÉÎÉÎ ÖÅ 
ËÅÎÁÒÌÁÒąÎ ÙÁÐÔąøą ÅÙÌÅÍÌÅÒÉÎ ÇÒÁÆ İÚÅÒÉÎÄÅ 
ÂÅÌÉÒÔÉÌÄÉøÉ ÇÒÁÆ ÔİÒİÄİÒ ρφ Ȣ !ÔÔÒÉÂÕÔÅÄ ÇÒÁÐÈȟ 
ÄİøİÍÌÅÒÉÎ ÖÅ ËÅÎÁÒÌÁÒąÎ ÙÁÐÔąËÌÁÒą ÅÙÌÅÍÉÎ 
ÄÅÔÁÙÌÁÒąÙÌÁ ÂÅÒÁÂÅÒ ÔÕÔÕÌÄÕøÕ ÇÒÁÆ ÔİÒİÄİÒ ρυ Ȣ 
(ÙÐÅÒ'ÒÁÐÈ ÉÓÅ ÂÉÒ ËÅÎÁÒąÎ ëÏË ÓÁÙąÄÁ ÄİøİÍÅ 
ÂÁøÌÁÎÁÂÉÌÄÉøÉ ÇÒÁÆ ÔİÒİÄİÒȢ "ÕÒÁÄÁ ËÅÎÁÒÌÁÒ 
ËİÍÅÌÅÍÅ ÉÌÅ ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȢ $İøİÍÌÅÒÄÅ ÂÕ 
ËİÍÅÎÉÎ ÅÌÅÍÁÎÌÁÒąÄąÒ ςτ Ȣ  

.ÅÏτÊȟ ÁÒÁÎÇÏÄÂ ÖÅ ÊÁÎÕÓÇÒÁÐÈąÎ ËÅÎÄÉÌÅÒÉÎÅ ÁÉÔ 
ÂÉÒ ×ÅÂ ÕÉ ÏÒÔÁÍą ÍÅÖÃÕÔÔÕÒȢ 'ÒÁÐÈÉÃÁÌ ÕÓÅÒ 
ÉÎÔÅÒÆÁÃÅ ÏÒÔÁÍą ÉÓÅ ÉÎÃÅÌÅÎÅÎ ÂÅĥ ÇÒÁÆ ÖÅÒÉ ÔÁÂÁÎą 
ÉëÉÎÄÅ ÅËÓÔÒÁ ÂÉÒ ÐÒÏÇÒÁÍ ÁÒÁÃąÌąøąÙÌÁ 
ÙÁÐąÌÍÁËÔÁÄąÒȢ 

5 {ƻƴǳœƭŀǊ 

3ÏÎ ÙąÌÌÁÒÄÁ ÂİÙİË ÖÅÒÉ ÉÌÅ ÈÁÙÁÔąÍąÚÁ ÇÉÒÅÎ 
ÎÏÓÑÌ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÙÌÁ ÂÉÒÌÉËÔÅ ÇÒÁÆ ÖÅÒÉ 
ÔÁÂÁÎÌÁÒąÎąÎ ÂİÙİË ÖÅÒÉÎÉÎ ÓÁËÌÁÎÍÁÓą ÖÅ 
ÙĘÎÅÔÉÌÍÅÓÉÎÄÅ ÏÌÄÕËëÁ ÅÔËÉÌÉ ÏÌÄÕøÕ 
ÇĘÚÌÅÍÌÅÎÍÉĥÔÉÒȢ 'ÒÁÆ ÖÅÒÉ ÔÁÂÁÎÌÁÒą ĘÚÅÌÌÉËÌÅ ÓÏÓÙÁÌ 
Áø ÏÒÔÁÍÌÁÒąÎÄÁ ÖÅÒÉÎÉÎ ÓÁËÌÁÎÍÁÓą Öe 
ÇĘÒÓÅÌÌÅĥÔÉÒÍÅÓÉ ÉÌÅ ÄİøİÍÌÅÒ ÁÒÁÓąÎÄÁËÉ ÂÉÌÇÉ 
ëąËÁÒąÍąÎą ÓÁøÌÁÍÁËÔÁÄąÒÌÁÒȢ  

DB-%ÎÇÉÎÅÓ ÖÅÒÉÌÅÒÉÎÄÅ ËÁÙąÔÌą σσ ÁÄÅÔ ÇÒÁÆ ÖÅÒÉ 
ÔÁÂÁÎą ÂÕÌÕÎÍÁËÔÁÄąÒȢ "ÕÎÌÁÒÄÁÎ ÂÁÚąÌÁÒą ÄÏøÒÕÄÁÎ 
ÇÒÁÆ ÔÁÂÁÎÌą ëÁÌąĥąÒËÅÎ ÂÁÚąÌÁÒą ÇÒÁÆÌÁ ÂÉÒÌÉËÔÅ ËÅÙ-
ÖÁÌÕÅȟ ÄÏÓÙÁ ÔÁÂÁÎÌąȟ ÒÄÆ ÔÁÂÁÎÌą ÖÅ ÎÅÓÎÅ ÔÁÂÁÎÌą 
ëÁÌąĥÍÁËÔÁÄąÒȢ "Õ ÆÁÒËÌąÌąËÌÁÒ ÄÁ ÂÅÒÁÂÅÒÉÎÄÅ ÆÁÒËÌą 
ËÕÌÌÁÎąÍ ÁÌÁÎÌÁÒąÎą ÏÒÔÁÙÁ ëąËÁÒÍąĥÔąÒȢ 

"Õ ëÁÌąĥÍÁÄÁ ÁëąË ËÁÙÎÁË ËÏÄÌÕ ÇÒÁÆ ÖÅÒÉ 
ÔÁÂÁÎÌÁÒą ÔÁÓÁÒąÍąȟ ÖÅÒÉ ÔÉÐÉȟ ÖÅÒÉ ÉĥÌÅÍÅȟ ÂİÔİÎÌİË 
ÉÌËÅÌÅÒÉ ÖÅ ÉÎÄÅËÓÌÅÍÅ ÁëąÓąÎÄÁÎ ËÁÒĥąÌÁĥÔąÒąÌÍąĥÔąÒȢ 

!ëąË ËÁÙÎÁË ËÏÄÌÕ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎÄÁ ÂÁÚą 
ĘÚÅÌÌÉËÌÅÒÉÎ ÖÅÒÉ ÔÁÂÁÎą ÔÁÒÁÆąÎÄÁÎ ÄÅÓÔÅËÌÅÎÍÅÓÅ 
bile 3. parti bir ÅËÌÅÎÔÉÙÌÅ ÖÅÙÁ ÂÁĥËÁ ÂÉÒ ÖÅÒÉ 
ÔÁÂÁÎąÎÁ ÏÌÁÎ ÅÎÔÅÇÒÁÓÙÏÎÕ ÁÒÁÃąÌąøąÙÌÁ ÉÌÇÉÌÉ ĘÚÅÌÌÉøÉ 
ÄÅÓÔÅËÌÅÄÉøÉ ÂÉÒ ÄÉøÅÒ ĘÚÅÌÌÉË ÏÌÁÒÁË ÇĘÒİÌÍÅËÔÅÄÉÒȢ 

Kaynaklar 

[1]  Angles, R. ȰThe Property Graph Database 
Modelȱ. AMW, 26-35, 2018. 

[2]  3ÅÒÈÁÔÌąȟ 3Ȣ Ȱ(Ï× $ÏÅÓ &ÁÃÅÂÏÏË 3ÔÏÒÅ Ôhe 
$ÁÔÁȩȱ. 
https://www.linkedin.com/pulse/faceboo
k-verilerini -nas%C4%B1l-tutuyor -graf-
veri-taban%C4%B1-neo4j-serhatl%C4%B1 
(01.09.2019) 

[3]  +ÏÖÜÃÓȟ 4Ȣ 3ÉÍÏÎȟ 'Ȣ -ÅÚÅÉȟ 'Ȣ 
Ȱ"ÅÎÃÈÍÁÒËÉÎÇ 'ÒÁÐÈ $ÁÔÁÂÁÓÅ 
BackendsɂWhat Works Well with 
7ÉËÉÄÁÔÁȩȱȢ !ÃÔÁ #ÙÂÅÒÎÅÔÉÃÁȟ ςτȟ τσ-60, 
2019. 

[4]  Deutsch, A. Papakonstantinou. Y. 2018. 
Ȱ'ÒÁÐÈ ÄÁÔÁ ÍÏÄÅÌÓȟ ÑÕÅÒÙ ÌÁÎÇÕÁÇÅÓ ÁÎÄ 
ÐÒÏÇÒÁÍÍÉÎÇ ÐÁÒÁÄÉÇÍÓȱȢ 0ÒÏÃÅÅÄÉngs 
VLDB Endowment, 11(12), 2018. 

[5]  9ÏÏÎȟ "Ȣ (Ȣȟ +ÉÍȟ 3Ȣ +Ȣȟ +ÉÍȟ 3Ȣ 9Ȣ Ȱ5ÓÅ ÏÆ ÇÒÁÐÈ 
database for the integration of 
ÈÅÔÅÒÏÇÅÎÅÏÕÓ ÂÉÏÌÏÇÉÃÁÌ ÄÁÔÁȱȢ 'ÅÎÏÍÉÃÓ Ǫ 
informatics, 15(1), 19-27, 2017. 

[6]  !ÇÒÁ×ÁÌȟ 3Ȣȟ0ÁÔÅÌȟ !Ȣ Ȱ!3ÔÕÄÙ /. '2!0( 
STORAGE DATABASE OF NOSQLȱȢ 
International Journal on Soft Computing,  
5(1), 33-39, 2016. 

[7]  Beis, S., Papadopoulos, S., Kompatsiaris, Y. 
Ȱ"ÅÎÃÈÍÁÒËÉÎÇ ÇÒÁÐÈ ÄÁÔÁÂÁÓÅÓ ÏÎ ÔÈÅ 
ÐÒÏÂÌÅÍ ÏÆ ÃÏÍÍÕÎÉÔÙ ÄÅÔÅÃÔÉÏÎȱȢ )Î .Å× 
Trends in Database and Information 
Systems Springer, 3-14, 2015. 

[8]  DayarÁÔÈÎÁȟ -Ȣȟ 3ÕÚÕÍÕÒÁȟ 4Ȣ Ȱ'ÒÁÐÈ 
database benchmarking on cloud 
ÅÎÖÉÒÏÎÍÅÎÔÓ ×ÉÔÈ 8'$"ÅÎÃÈȱȢ !ÕÔÏÍÁÔÅÄ 
Software Engineering, 21(4), 509-533, 
2014. 

[9]  !ÎÇÌÅÓȟ 2Ȣ  Ȱ! ÃÏÍÐÁÒÉÓÏÎ ÏÆ ÃÕÒÒÅÎÔ ÇÒÁÐÈ 
ÄÁÔÁÂÁÓÅ ÍÏÄÅÌÓȱȢ )%%% ςψÔÈ )ÎÔÅÒÎÁÔÉÏÎÁÌ 
Conference on Data Engineering 
Workshops, 171-177, 2012. 

[10]  Vukotic, A., Watt, N., Abedrabbo, T., 
Fox, D., Partner, J. (2014). ȰNeo4j in actionȱȟ 
Manning Publications Co., 2014. 

https://www.linkedin.com/pulse/facebook-verilerini-nas%C4%B1l-tutuyor-graf-veri-taban%C4%B1-neo4j-serhatl%C4%B1
https://www.linkedin.com/pulse/facebook-verilerini-nas%C4%B1l-tutuyor-graf-veri-taban%C4%B1-neo4j-serhatl%C4%B1
https://www.linkedin.com/pulse/facebook-verilerini-nas%C4%B1l-tutuyor-graf-veri-taban%C4%B1-neo4j-serhatl%C4%B1


 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!ΩмфύΣ October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

 
e-ISBN: 978-605-031-662-9 

33 
 

[11]  Lordanov, B. ȰHyperGraphDB: a 
generalized graph databaseȱȟ In 
International conferen ce on web-age 
informat ion management, Springer, 25-36, 
2010. 

[12]  Marchiori, M. ȰSocial search 
enginesȱ. International Journal of 
Bifurcation and Chaos, 17(07), 2355-2361, 
2007. 

[13]  Dohmen, L., Klamma, P. D. R., Celler, 
F. Algorithms for large networks in the 
NoSQL database Arangodb. Doctoral 
dissertation, Bachelors thesis, RWTH 
Aachen, Aachen, 2012. 

[14]  Titan: Distributed Graph Database. 
Ȱ4ÉÔÁÎ $ÏÃÕÍÅÎÔÁÔÉÏÎȰȢ 
http://s3.thinkaurelius.com/docs/titan/1.
0.0/  (25.08.2019). 

[15]  .ÅÏτÊȢ Ȱ.ÅÏτÊ $ÏÃÕÍÅÎÔÁÔÉÏÎȱ. 
https://neo4j.com/docs/  (25.08.2019). 

[16]  !ÒÁÎÇÏ$"Ȣ Ȱ$ÏÃÕÍÅÎÔÁÔÉÏÎȱȢ 
https://www.arangodb.com/documentatio
n/  (25.08.2019) 

[17]  *ÁÎÕÓ'ÒÁÐÈȢ Ȱ$ÏÃÕÍÅÎÔÁÔÉÏÎȱȢ 
https://docs.janusgraph.org/  (25.08.2019). 

[18]  (ÙÐÅÒ'ÒÁÐÈ$"Ȣ Ȱ(ÙÐÅÒ'ÒÁÐÈ$" 
$ÏÃÕÍÅÎÔÁÔÉÏÎȱȢ 
https://github.com/hypergraphdb/hyperg
raphdb/wiki/LearnHyperGraphDB  
(25.08.2919). 

[19]  !ÍÁÚÏÎȢ Ȱ.Ï31, ÖÅÒÔÁÂÁÎą .ÅÄÉÒȩȱ. 
https://aws.amazon.com/tr/nosql/  
(27.08.2019). 

[20]  HyperGraphDB 
1ÕÅÓÔÉÏÎÓ!ÎÄ!ÎÓ×ÅÒÓȢ ȰHow can I increase 
HyperGraphDB's performanceȱȢ 
https://github.com/hypergraphdb/hyperg
raphdb/wiki/QuestionsAndAnswers  
(27.08.2019). 

[21]  HyperGraphDB Json. Ȱ&ÕÔÕÒÅ 7ÏÒËȱȢ 
https://github.com/hypergraphdb/hyperg
raphdb/wiki/Json  (27.08.2019). 

[22]  *ÁÎÕÓ'ÒÁÐÈ $ÏÃÓȢ Ȱ3ÃÈÅÍÁ ÁÎÄ $ÁÔÁ 
-ÏÄÅÌÌÉÎÇȱȢ 
https://docs.janusgraph.org/basics/schem
a/  (27.08.2019). 

[23]  .ÅÏτÊ $ÏÃÓȢ ȰUnderstanding 
memory consumptionȱȢ 
https://neo4j.com/developer/kb/understa

nding-memory-consumption/  
(29.08.2019). 

[24]  Iordanov, B. ȰHyperGraphDB: a 
generalized graph databaseȱȟ In 
International conference on web-age 
information management, 25-36, Spr, 2010. 

[25]  !ÒÁÎÇÏ$" $ÏÃÓȢ Ȱ&ÉÌÅ !Ãcess in 
&ÏØØȱȢ 
https://www.arangodb.com/docs/stable/f
oxx-guides-files.html (27.08.2019). 

[26]  .ÅÏτÊ "ÌÏÇȢ ȰReasoning and 
Querying Neo4j with GraphScaleȱȢ 
https://neo4j.com/blog/neo4j -rdf-graph-
database-reasoning-engine/ (01.09.2019). 

[27]  Github Tinkerpop. Neo4j-gremlin, 
https://github.com/apache/tinkerpop/tre
e/master/neo4j -gremlin (01.09.2019). 

[28]  Github ArangoDB, Maven Provider, 
https://github.com/ArangoDB -
Community/arangodb-tinkerpop-
provider/wiki  (01.09.2019). 

[29]  .ÅÏτÊȢ ȰImporting JSON Data from a 
REST API into Neo4jȱȢ 
https://neo4j.com/developer/guide -
import -json-rest-api/  (02.09.2019). 

[30]  .ÅÏτÊȢ ȰWorst Practices for BLOBs in 
Neo4jȱȢ  https://neo4j.com/blog/dark -side-
neo4j-worst-practices/ (02.09.2019). 

[31]  Guerreiro, F. M.  A Scalable Platform 
for Tracking Information. Msc Thesis 
Tecnico Lisboa, Lizbon, Portekiz, 2016. 

[32]  Github/pluradj. 
https://github.com/pluradj/janusgraph -
attribute -serializer (03.09.2019). 

[33]  Neo4j Docs. Set. 
https://neo4j.com/docs/cypher -
manual/current/clauses/set/  
(04.09.2019). 

[34]  ArangoDB Docs. AQL Update. 
https://www.arangodb.com/docs/stable/a
ql/operations -update.html (03.09.2019) 

[35]  $ÅÁÎȟ *Ȣ 'ÈÅÍÁ×ÁÔȟ 3Ȣȟ ȰMapReduce: 
Simplified data processing on large 
clustersȰȟ #ÏÍÍÕÎÉÃÁÔÉÏÎÓ ÏÆ ÔÈÅ !#-ȟ 
51{1}, 107-113, 2008. 

[36]  TitanDB. Overview. 
http://espeed.github.io/tit andb/  
(05.09.2019). 

https://neo4j.com/docs/
https://docs.janusgraph.org/
https://github.com/hypergraphdb/hypergraphdb/wiki/LearnHyperGraphDB
https://github.com/hypergraphdb/hypergraphdb/wiki/LearnHyperGraphDB
https://aws.amazon.com/tr/nosql/


 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!ΩмфύΣ October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

 
e-ISBN: 978-605-031-662-9 

34 
 

[37]  DB-Engines. JanusGraph System 
Properties. https://db -
engines.com/en/system/JanusGraph 
(05.09.2019). 

[38]  Neo4j Docs.. Cypher Manual. 
https://neo4j.com/docs/cypher -
manual/current/syntax/expressions/  
(05.09.2019). 

[39]  .ÅÏτÊ $ÏÃÓȢ ȰCompressed storageȱȢ 
https://neo4j.com/docs/operations -
manual/current/performance/property -
compression/ (05.09.2019). 

[40]  Github JanusGraph.  DiskStorage. 
https://github.com/JanusGraph/janusgrap
h/blob/master/janusgraph -
cql/src/main/java/org/janusgraph/diskst
orage/cql/CQLConfigOptions.java 
(06.09.2019). 

[41]  !ÒÁÎÇÏ$Â $ÏÃÓȢ ȰType check and 
cast functionsȱȢ 

https://www.arangodb.com/docs/stable/a
ql/functions -type-cast.html (09.09.2019). 

[42]  Titan 0.5.0 Relase Docs. Aurelius. 
https://buildmedia.readthedocs.org/media
/pdf/titan -testing/0.0.2/ titan-testing.pdf 
(10.09.2019). 

[43]  JanusGraph Docs. 
https://docs.janusgraph.org/basics/techni
cal-limitations/  (10.09.2019). 

[44]  AlronzȢ ȰReferential IntegrityȱȢ 
http://alronz.github.io/Factors -
Influencing-NoSQL-
Adoption/site/Neo4j/Data%20Model/Refe
rential%20Integrity/  (10.09.2019). 

[45]  4ÕÔÏÒÉÁÌÓ0ÏÉÎÔȢ ȰNeo4j - Create 
Unique ConstraintȱȢ 
https://www.tutorialspoint.com/neo4j/ne
o4j_create_unique_constraint.htm 
(12.09.2019). 

  



 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!ΩмфύΣ October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

e-ISBN: 978-605-031-662-9 

35 
 

4ÅËÒÁÒÌÁÙÁÎ 3ÉÎÉÒ !øą -ÏÄÅÌÌÅÒÉ +ÕÌÌÁÎąÌÁÒÁË 9ÁÐąÌÁÎ 3ÅÓ 3ąÎąÆÌÁÎÄąÒÍÁ dëÉÎ "ÉÒ 
"ÁĥÁÒąÍ +ąÙÁÓÌÁÍÁ KÁÌąĥÍÁÓą 

Tarēk DELĶBAķ1, Bahadēr KARASULU1 

1¢anakkale Onsekiz Mart ¦niversitesi, M¿hendislik Fak¿ltesi, Bilgisayar M¿hendisliĵi Bºl¿m¿, ¢anakkale, T¦RKĶYE 

 
vÚÅÔ 

3ÅÓ ÉĥÌÅÍÅ ÓÅÓÉÎ ÔÅÍÅÌ ĘÚÅÌÌÉËÌÅÒÉÎÉÎ ÁÎÁÌÉÚ ÅÄÉÌÄÉøÉ ÂÉÒ ÁÒÁĥÔąÒÍÁ ÁÌÁÎąÄąÒȢ !ËąÌÌą ÅÖȟ ÁËąÌÌą 
ÁÓÉÓÔÁÎȟ ÁËąÌÌą ÁÒÁë ÇÉÂÉ ÓÉÓÔÅÍÌÅÒÄÅÎ ÓÅÓ ÉÌÅ ËÏÎÔÒÏÌ ÅÄÉÌÅÂÉÌÅÎ ÓÉÓÔÅÍÌÅÒÅ ËÁÄÁÒ ÂÉÒëÏË ÁÌÁÎÄÁ 
ÁÌÔÙÁÐąÄÁ ËÕÌÌÁÎąÌÁÍÁËÔÁÄąÒȢ KÁøÄÁĥ ëÁÌąĥÍÁÌÁÒÄÁ ËÌÁÓÉË ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÔÅËÎÉËÌÅÒÉ ÂİÙİË 
veri hacimleri ile ÂÁĥ ÅÔÍÅËÔÅ ÙÅÔÅÒÓÉÚ ËÁÌÁÂÉÌÍÅËÔÅÄÉÒÌÅÒȢ $ÅÒÉÎ ĘøÒÅÎÍÅÎÉÎ ÇİÎİÍİÚÄÅ ÁÒÔąĥ 
ÇĘÓÔÅÒÅÎ ÂİÙİË ÖÅÒÉÙÉ ÉĥÌÅÍÅÄÅËÉ ÙÅÔÅÎÅËÌÅÒÉ ÓÁÙÅÓÉÎÄÅ ëÅĥÉÔÌÉ ÐÒÏÂÌÅÍÌÅÒÉÎ 
ëĘÚİÍÌÅÎÍÅÓÉÎÄÅËÉ ÙİËÓÅË ÓąÎąÆÌÁÎÄąÒÍÁ ÄÏøÒÕÌÕøÕÎÁ ÄÁÙÁÎÁÎ ÂÁĥÁÒąÍ ÄÁ ÁÒÔÍąĥÔąÒȢ $ÅÒÉÎ 
ĘøÒÅÎÍÅ ËÁÐÓÁÍąÎÄÁȟ 4ÅËÒÁÒÌÁÙÁÎ 3ÉÎÉÒ !øą ɉ43!Ɋ ÍÏÄÅÌÌÅÒÉ ÇĘÚ ĘÎİÎÅ ÁÌąÎÄąøąÎÄÁ ëÉÆÔ ÙĘÎÌİ 
43!ȟ +ÁÐąÌą 4ÅËÒÁÒÌÁÙÁÎ "ÉÒÉÍÌÅÒ ɉ'4"Ɋȟ 5ÚÕÎ-+ąÓÁ 3İÒÅÌÉ "ÅÌÌÅË ɉ5+3"Ɋ ÇÉÂÉ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÍÉÍÁÒÉÌÅÒÉÎÉ ÔÅÍÅÌ ÁÌÁÎ ÍÏÄÅÌÌÅÒ ÓÅÓ ÂĘÌİÍÌÅÒÉÎÉÎ ÄÏøÁÌ ÂÉÒ ÁÌÔÙÁÐąÓą ÏÌÁÒÁË ËÁÂÕÌ ÅÄÉÌÅÎ 
zamÁÎ ÓÅÒÉÌÅÒÉ ëĘÚİÍİÎİ ÏÌÄÕËëÁ ÉÙÉ ĘøÒÅÎÅÂÉÌÄÉËÌÅÒÉÎÄÅÎȟ ÓÅÓ ÉĥÌÅÍÅ ÁÌÁÎąÎÄÁ ëÏËëÁ ÔÅÒÃÉÈ 
ÅÄÉÌÉÒ ÏÌÍÕĥÌÁÒÄąÒȢ 0ÒÏÂÌÅÍ ëĘÚİÍİÎÄÅËÉ ÁÍÁÃÁ ÇĘÒÅ ÈÁÍ ÓÅÓ ÖÅÒÉÌÅÒÉ İÚÅÒÉÎÄÅ ĘÎ ÉĥÌÅÍÅ 
ÙÁÐąÌÁÂÉÌÉÒ ÖÅÙÁ ÓÅÓ ÐÁÒëÁÌÁÒą İÚÅÒÉÎÄÅÎ ĘøÒÅÎÍÅ ÙÏÌÕÙÌÁ ÓąÎąÆÌÁÎÄąÒÍÁ ÓİÒÅÃÉ 
gerëÅËÌÅĥÔÉÒÉÌÅÂÉÌÉÒȢ KÁÌąĥÍÁÍąÚÄÁȟ 43!ȟ ëÉÆÔ-ÙĘÎÌİ 43!ȟ '4" ÖÅ 5+3" ÇÉÂÉ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÍÉÍÁÒÉ ÍÏÄÅÌÌÅÒÉÎÄÅ ÆÁÒËÌą Áø ÂİÙİËÌİËÌÅÒÉ ÖÅ ÐÁÒÁÍÅÔÒÅ ÄİÚÅÎÌÅĥÉÍÌÅÒÉ ËÕÌÌÁÎąÌÁÒÁË ÂÁÚą ÓÅÓ 
ÖÅÒÉ ËİÍÅÌÅÒÉÎÄÅÎ ÁÌąÎÁÎ ÈÁÍ ÖÅ ĘÎ ÉĥÌÅÍÄÅÎ ÇÅëÉÒÉÌÍÉĥ ÓÅÓ ÖÅÒÉÌÅÒÉ İÚÅÒÉÎÄÅÎ elde edilen 
ÄÅÎÅÙÓÅÌ ÓąÎąÆÌÁÎÄąÒÍÁ ÂÁĥÁÒąÍ ÓÏÎÕëÌÁÒąÎąÎ ÇĘÚ ĘÎİÎÅ ÁÌąÎÍÁÓąÙÌÁ ÂÕ ÍÏÄÅÌÌÅÒ ÁÒÁÓąÎÄÁ ÂÉÒ 
ÂÁĥÁÒąÍ ËąÙÁÓÌÁÍÁÓą ÙÁÐąÌÍąĥÔąÒȢ "Õ ëÁÌąĥÍÁÄÁ ÎÅÓÎÅÌ ÄÅøÅÒÌÅÎÄÉÒÍÅÙÅ ÄÁÙÁÎÁÎ ÓÏÎÕëÌÁÒÌÁ 
ÙÁÐąÌÁÎ ÂÉÒ ËÁÒĥąÌÁĥÔąÒÍÁ ÖÅ ÔÁÒÔąĥÍÁÙÁ ÄÁ ÙÅÒ ÖÅÒÉÌÍÉĥÔÉÒȢ 
Anaht ar Kelimeler :$ÅÒÉÎ ĘøÒÅÎÍÅȟ 4ÅËÒÁÒÌÁÙÁÎ ÓÉÎÉÒ ÁøÌÁÒąȟ  3ÅÓ ÉĥÌÅÍÅȢ 

A Performance Benchmarking Study for Audio Classification 

Using Recurrent Neural Network Models 

Abstract  

Audio processing is a research area where the basic properties of sound are analyzed. Smart 
home, smart assistant, systems such as smart vehicles to sound-controllable systems are used 
in many areas. In contemporary studies, classical machine learning techniques can be 
insufficient to cope with large data volumes. Thanks to the ability of deep learning to process 
large data, which has increased nowadays, the success of high classification accuracy in the 
solution of various problems has increased. In the context of deep learning, the Recurrent 
Neural Network (RNN) models based on deep learning architectures such as bidirectional 
Recurrent Neural Network (RNN), Gated Recurrent Units (GRU), Long-Short Term Memory 
(LSTM) are quite good to learn the time series solution as accepted as a natural infrastructure 
of sound tracks. Since these models can quite good learn, they are highly preferred in the field 
of audio processing. Based on the purpose of the problem solution, pre-processing on the raw 
audio data can be used or classification process can be performed by learning over the audio 
clips. In our study, a performance comparison between these models was made by considering 
the experimental classification performance results obtained from raw and preprocessed 
sound data from some datasets by using different network sizes and parameter configurations 
in deep learning architectural models such as RNN, bi-directional RNN, GRU and LSTM. In this 
study, a comparison and discussion with obtained results based on objective evaluation are 
included. 
Keywords :Deep Learning, Recurrent Neural Network, Audio Processing. 
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1 DƛǊƛǒ 

Ses ÓąÎąÆÌÁÎÄąÒÍÁȟ ÓÅÓÌÅÒÉÎ ÔąÎÍÁÓą ÉÌÅ ÉÌÇÉÌÉÄÉÒȢ 
!ÍÁëȟ ÓÅÓÉÎ ÎÅ ÏÌÄÕøÕÎÕȟ ÔİÒİÎİȟ ÈÁÎÇÉ ÓąÎąÆÁ ÁÉÔ 
ÏÌÄÕøÕÎÕ ÔÅÓÐÉÔ ÅÄÅÂÉÌÍÅËÔÉÒ ρ Ȣ KÁøąÍąÚÄÁ ÇĘÒÓÅÌ-
ÉĥÉÔÓÅÌ ÁÕÄÉÏ-ÖÉÓÕÁÌ  ÉëÅÒÉË ÂİÙİË ÖÅÒÉ ËÁÐÓÁÍąÎÄÁ 
ÁÒÔÍÁËÔÁÄąÒȢ 3ÅÓ ÏÌÁÙą ÔÁÎąÍÁ 3ÏÕÎÄ %ÖÅÎÔ 
Recognition, 3%2  ËÏÎÕÓÕȟ İÓÔ İÓÔÅ ÂÉÎÅÂÉÌÅÎ ÂÉÒÄÅÎ 
ëÏË ÓÅÓ ËÁÙÎÁøą ÖÅ ÓİÒÅËÌÉ ÁÒËÁ ÐÌÁÎ ÇİÒİÌÔİÓİ 
ÉëÅÒÅÂÉÌÅÎ ÓÅÓ ÏÌÁÙÌÁÒąÎąÎ ÁÌÇąÌÁÎÍÁÓą ÖÅ 
ÓąÎąÆÌÁÎÄąÒąÌÍÁÓą ÁÎÌÁÍąÎÁ ÇÅÌÍÅËÔÅÄÉÒ ς Ȣ "ÉÒ ÓÅÓÉÎ 
ÓąÎąÆÌÁÎÄąÒąÌÍÁÓą ÖÅ ËÁÔÅÇÏÒÉÌÅÒÅ ÁÙÒąÌÍÁÓą 
ÇİÎİÍİÚÄÅ ÚÁÍÁÎą ÄÁÈÁ ÉÙÉ ÄÅøÅrlendirme, 
ÇİÖÅÎÌÉË ÖÅ ÈÉÚÍÅÔ ÁëąÌÁÒąÎÄÁÎ ĘÎÅÍÌÉ ÂÉÒ ÁÒÁĥÔąÒÍÁ 
konusudur [3]. Ses sinyalleri genellikle insanlar 
ÔÁÒÁÆąÎÄÁÎ ÄÕÙÕÌÁÂÉÌÉÒ ÓÉÎÙÁÌÌÅÒ ÏÌÁÒÁË ÁÄÌÁÎÄąÒąÌąÒȢ 
"ÕÎÌÁÒ ÄÕÙÕÌÁÂÉÌÉÒ ÆÒÅËÁÎÓ ÁÒÁÌąøąÎÄÁ ÔÉÔÒÅĥÅÎ ÂÉÒ 
ÓÅÓ ËÁÙÎÁøąÎÄÁÎ ÇÅÌÉÒȢ 3ÅÓ ÖÅÒÉÓÉ ÓąÎąÆÌÁÎÄąÒąÌÍÁÓą 
ÉëÉÎ ÓÅÓÉÎ ÁÎÁÌÏÇ ÏÒÔÁÍÄÁÎ ÓÁÙąÓÁÌ ÏÒÔÁÍÁ 
ÁËÔÁÒąÌÍÁÓą ÇÅÒÅËÉÒȢ 3ÁÙąÓÁÌ ÏÒÔÁÍÁ ÁËÔÁÒąÌÁÎ ÓÅÓ 
ÖÅÒÉÌÅÒÉ ÂÅÌÉÒÌÉ ÂÉÒ ĘÒÎÅËÌÅÍÅ ÏÒÁÎą ÓÁÍÐÌÉÎÇ ÒÁÔÅ  
ÉÌÅ ËÁÙÄÅÄÉÌÉÒȢ vÒÎÅËÌÅÍÅȟ  ÁÎÁÌÏÇ ÓÉÎÙÁÌÉÎ ÓÁÙąÓÁÌ 
ÓÉÎÙÁÌÅ ÄĘÎİĥÔİÒİÌİÒËÅÎ ÓÁÎÉÙÅÄÅ ËÁë ËÅÚ 
ĘÒÎÅËÌÅÎÅÃÅøÉÎÉ ÂÅÌÉÒÔÍÅËÔÅÄÉÒȢ $ÁÈÁ ÙİËÓÅË 
ĘÒÎÅËÌÅÍÅ ÏÒÁÎą ÄÁÈÁ ÉÙÉ ÓÅÓ ËÁÌÉÔÅÓÉ ÖÅ ÄÁÈÁ ÙİËÓÅË 
ÄÏÓÙÁ ÂÏÙÕÔÕ ÁÎÌÁÍąÎÁ ÇÅÌÉÒȢ 3ÅÓ ÓÉÎÙÁÌÉ ÉëÉÎ ÇÅÎÅÌ 
ÏÌÁÒÁË ËÕÌÌÁÎąÌÁÎ ĘÒÎÅËÌÅÍÅ ÏÒÁÎą ςς ÉÌÁ ττ +ÈÚ 
ÁÒÁÌąøąÎÄÁÄąÒȢ .ÙÑÕÉÓÔ ÔÅÏÒÅÍÉÎÅ ÂÁøÌą ÏÌÁÒÁË 
ÓÉÎÙÁÌÄÅËÉ ÅÎ ÙİËÓÅË ÄÅøÅÒÌÉ ÂÉÌÅĥÅÎÉÎ ÅÎ ÁÚ ÉËÉ ËÁÔą 
ÁÌąÎÁÒÁË ĘÒÎÅËÌÅÍÅ ÙÁÐąÌąÒȢ 

3ÅÓ ÔÁÎąÍÁȟ ÓÉÎÙÁÌÌÅÒÉÎ ĘÎ ÉĥÌÅÎÍÅÓÉ ÐÒÅ-
ÐÒÏÃÅÓÓÉÎÇ ȟ ÂÅÌÉÒÌÉ ĘÚÎÉÔÅÌÉËÌÅÒÉÎ ÅÌÄÅ ÅÄÉÌÍÅÓÉ ÖÅ 
ÓąÎąÆÌÁÎÄąÒąÌÍÁÓą ÏÌÁÒÁË İë ÆÁÒËÌą ÁĥÁÍÁÄÁÎ ÏÌÕĥÕÒȢ 
3ÉÎÙÁÌ ĘÎ ÉĥÌÅÍÅȟ ÇÉÒÉĥ ÓÉÎÙÁÌÉÎÉ ÉÌÇÉÌÉ ĘÚÅllikleri elde 
ÅÔÍÅË ÉëÉÎ ËÕÌÌÁÎąÌÁÎ ÆÁÒËÌą ÂĘÌİÍÌÅÒÅ ÁÙąÒąÒȢ 
vÚÎÉÔÅÌÉË ÅÌÄÅ ÅÔÍÅȟ ÖÅÒÉÌÅÒÉÎ ÂÏÙÕÔÕÎÕ ÁÚÁÌÔąÒ ÖÅ 
ËÁÒÍÁĥąË ÖÅÒÉÌÅÒÉ ĘÚÎÉÔÅÌÉË ÖÅËÔĘÒÌÅÒÉ ÏÌÁÒÁË ÔÅÍÓÉÌ 
ÅÄÅÒȢ +ÏÎÕĥÍÁ ÔÁÎąÍÁ ÕÙÇÕÌÁÍÁÌÁÒąÎÄÁ ËÕÌÌÁÎąÌÁÎ 
ÇÅëÉĥ ÈąÚąȟ ÅøÉÍ ÖÅ ëÅÒëÅÖÅ ĘÚÅÌÌÉËÌÅÒÉ ËÁÒÁÒ ÁøÁëÌÁÒąȟ 
ÒÁÓÓÁÌ ÏÒÍÁÎÌÁÒȟ Ë ÅÎ ÙÁËąÎ ËÏÍĥÕ ÖÅ ÇÉÚÌÉ -ÁÒËÏÖ 
ÍÏÄÅÌÉ ÇÉÂÉ ëÅĥÉÔÌÉ ÓąÎąÆÌÁÎÄąÒąÃąÌÁÒ ËÕÌÌÁÎąÌÁÒÁË 
ÌÉÔÅÒÁÔİÒÄÅËÉ ëÁÌąĥÍÁÌÁÒÄÁ ÓąÎąÆÌÁÎÄąÒąÌÍąĥÔąÒȢ 
3ąÎąÆÌÁÎÄąÒÍÁÌÁÒ ÉËÉÌÉ ÂÉÎÁÒÙ  ÖÅÙÁ ëÏËÌÕ ÍÕÌÔÉ  
ÏÌÁÂÉÌÍÅËÔÅÄÉÒȢ 9ÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒ ÍÁËÉÎÅ 
ĘøÒÅÎÍÅÓÉ ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ÂÕ ÁÌÁÎÄÁ ÉÙÉ ÓÏÎÕëÌÁÒ 
ÖÅÒÄÉøÉÎÉ ÁÎÃÁË ÙÅÔÅÒÌÉ ÏÌÍÁÄąøąÎą ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ 
'İÎİÍİÚÄÅ ÁÒÁĥÔąÒÍÁÌÁÒ ÖÅ ëÁÌąĥÍÁÌÁÒ ÄÁÈÁ ëÏË 
ÄÅÒÉÎ ĘøÒÅÎÍÅ ÔÁÒÁÆąÎÄÁ ÉÌÅÒÌÅÍÅËÔÉÒȢ $ÅÒÉÎ 
ĘøÒÅÎÍÅÎÉÎȟ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉÎÅ ÏÒÁÎÌÁ ÄÁÈÁ ÉÙÉ 
ÓÏÎÕëÌÁÒ ÖÅÒÍÅÓÉȟ ÄÁÈÁ ÉÙÉ ëąËÁÒąÍÌÁÒ ÙÁÐÁÂÉÌÍÅÓÉȟ 
ÁÙąÒÔ ÅÄÉÃÉ ĘÚÎÉÔÅÌÉËÌÅÒÉ ĘøÒÅÎÅÂÉÌÍÅÓÉ ÖÅ ÂÕÎÌÁÒą 
ÅÌÄÅ ÅÄÅÂÉÌÍÅÓÉ ÂÕ ÁÌÁÎą ÄÁÈÁ ÇİÖÅÎÉÌÉÒ ÖÅ ÇİëÌİ 
ËąÌÍÁËÔÁÄąÒ τ Ȣ  

$ÅÒÉÎ ĘøÒÅÎÍÅ ÖÅ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÉëÉÎ ÅÎ 
ĘÎÅÍÌÉ ÆÁËÔĘÒÌÅÒÄÅÎ ÂÉÒÉÓÉ ÖÅÒÉ ÍÉËÔÁÒąÄąÒȢ 
'İÎİÍİÚÄÅ ÂİÙİË ÖÅÒÉÎÉÎ ÏÒÔÁÙÁ ëąËÍÁÓą ÖÅ 
dÎÔÅÒÎÅÔ ÁøąÎąÎ ÇÅÎÉĥÌÅÍÅÓÉ ÉÌÅ ÖÅÒÉ ÍÉËÔÁÒą 
ÁÒÔÍÁËÔÁÄąÒȢ "ĘÙÌÅÃÅ ĘøÒÅÎÍÅ ÁøÌÁÒą ÉëÉÎ ÇÅÒÅËÌÉ ÅÎ 
ĘÎÅÍÌÉ ĘÎ ËÏĥÕÌ ÓÁøÌÁÎÁÂÉÌÍÅËÔÅÄÉÒȢ -ÁËÉÎÅ 
ĘøÒÅÎÍÅÓÉ ÉÌÅ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÁÒÁÓąÎÄÁËÉ ÅÎ ĘÎÅÍÌÉ 
ÆÁÒËȟ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉÎÄÅ ÄÁÈÁ ëÏË ÉÎÓÁÎ 
ÍİÄÁÈÁÌÅÓÉ ÇÅÒÅËÍÅÓÉÄÉÒȢ -ÁËÉÎÅ ĘøÒÅÎÍÅÓÉÎÄÅ 
ĘÚÎÉÔÅÌÉË ÅÌÄÅ ÅÔÍÅ ÁÄąÍą ÂÁĥÁÒąÍ ÉëÉÎ ëÏË ĘÎÅÍÌÉ 
ÂÉÒ ÆÁËÔĘÒÄİÒȢ $ÅÒÉÎ ĘøÒÅÎÍÅ ÁøąÎÄÁ ÉÓÅ ĘÎÅÍÌÉ 
ĘÚÎÉÔÅÌÉËÌÅÒ Áø ÔÁÒÁÆąÎÄÁÎ ÅÌÄÅ ÅÄÉÌÅÂÉÌÍÅËÔÅÄÉÒȢ "Õ 
ÂÉÌÇÉÌÅÒ ąĥąøąÎÄÁȟ ÂÕ ÍÁËÁÌÅÄÅ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
modellerinin TekrarlÁÙÁÎ 3ÉÎÉÒ !øą 43!-RNN), 
Uzun-+ąÓÁ 3İÒÅÌÉ "ÅÌÌÅË 5+3"-,34- ȟ +ÁÐąÌą 
Tekrarlayan Birim (GTB-GRU) ses 
ÓąÎąÆÌÁÎÄąÒÍÁÄÁËÉ ÂÁĥÁÒąÍąÎąÎ ËÁÎąÔÌÁÍÁÓą ÖÅ 
ÁÒÔÔąÒąÌÍÁÓą ÈÅÄÅÆÌÅÎÍÅËÔÅÄÉÒȢ 

"Õ ÍÁËÁÌÅÎÉÎ ÏÒÇÁÎÉÚÁÓÙÏÎÕ ĥĘÙÌÅÄÉÒȠ dËÉÎÃÉ 
ÂĘÌİÍÄÅ ÓÅÓ ÓÉÎÙÁÌÉÎÉÎ ÎÁÓąÌ ÉĥÌÅÎÄÉøÉȟ ÖÅÒÉ 
ÔÅÍÓÉÌÉÎÉÎ ÎÁÓąÌ ÙÁÐąÌÁÒÁË ĘÚÎÉÔÅÌÉËÌÅÒÉÎ ÅÌÄÅ ÅÄÉÌÄÉøÉ 
ÖÅ ÓąÎąÆÌÁÎÄąÒÍÁ ÉĥÌÅÍÌÅÒÉÎÄÅ ÂÕ ĘÚÎÉÔÅÌÉËÌÅÒÉÎ 
ËÕÌÌÁÎąÌÄąøąÎÁ ÄÁÉÒ ÄÅÔÁÙÌÁÒÁ ÙÅÒ 
ÖÅÒÉÌÍÅËÔÅÄÉÒȢ!ÙÒąÃÁ ÉËÉÎÃÉ ÂĘÌİÍÄÅ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÍÉÍÁÒÉ ÍÏÄÅÌÌÅÒÉÙÌÅ 5+3"ȟ '4"ȟ 43! ÇÉÂÉ  ÎÁÓąÌ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÙÁÐąÌÄąøąÎÁ ÄÅøÉÎÉÌÍÅËÔÅÄÉÒȢ ­ëİÎÃİ 
ÂĘÌİÍÄÅ ÍÁËÁÌÅÄÅ ËÕÌÌÁÎąÌÁÎ ÖÅÒÉ ËİÍÅÓÉ İÚÅÒÉÎÄÅ 
ÙÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒ ÖÅ ÅÌÄÅ ÅÄÉÌÅÎ ÂÕÌÇÕÌÁÒ 
ÖÅÒÉÌÍÅËÔÅÄÉÒȢ $ĘÒÄİÎÃİ ÂĘÌİÍ ëÁÌąĥÍÁÎąÎ 
ÓÏÎÕÃÕÎÄÁ ÖÁÒąÌÁÎ ÂÕÌÇÕÌÁÒÁ ÄÁÙÁÎÁÎ ÔÁÒÔąĥÍÁÙÁ ÖÅ 
ÉÌÇÉÌÉ ËÁÒĥąÌÁĥÔąÒÍÁÙą ÔÅÍÅÌ ÁÌÁÎ ÎÉÈÁÉ ÓÏÎÕëÌÁÒą 
ÉëÅÒÅÎ ÙÏÒÕÍÌÁÒÁ ÙÅÒ ÖÅÒÉÌÍÅËÔÅÄÉÒȢ 

2 {Ŝǎ {ƤƴƤŦƭŀƴŘƤǊƳŀ 

3ÅÓ ÉĥÌÅÍÅ ÖÅ ÓąÎąÆÌÁÎÄąÒÍÁ ÇİÎİÍİÚÄÅ ÂÉÒëÏË 
ÁÌÁÎÄÁ ËÁÒĥąÍąÚÁ ëąËÍÁËÔÁÄąÒȢ !ËąÌÌą ÂÁÎËÁÃąÌąËȟ 
ÁËąÌÌą ÁÓÉÓÔÁÎȟ ÁËąÌÌą ÔÅÌÅÆÏÎÌÁÒ ÇÉÂÉ ÇÅÎÉĥ ËÕÌÌÁÎąÍ 
ÁÌÁÎą ÂÕÌÕÎÍÁËÔÁÄąÒȢ 4ÅËÎÏÌÏÊÉÎÉÎ ÈÁÙÁÔąÍąÚÁ 
ÇÉÄÅÒÅË ÄÁÈÁ ÆÁÚÌÁ ÇÉÒÍÅÓÉ ÖÅ ÚÁÍÁÎą ÖÅÒÉÍÌÉ 
ËÕÌÌÁÎÍÁ ÁÒÚÕÓÕ ÂÕ ÁÌÁÎą ĘÎÅÍÌÉ ËąÌÍÁËÔÁÄąÒȢ 3ÅÓ 
ÉĥÌÅÍÅ ÖÅ ÓąÎąÆÌÁÎÄąÒÍÁ ÉĥÌÅÍÉ ρωυπͻÌÅÒÅ ËÁÄÁÒ 
ÄÁÙÁÎÍÁËÔÁÄąÒȢ "Õ ÂĘÌİÍÄÅ ÓÅÓ ÓÉÎÙÁÌÉÎÉÎ 
ÉĥÌÅÎÍÅÓÉÎÅ ÄÁÉÒ ÂÉÌÇÉÌÅÒ ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ 

2.1 {Ŝǎ {ƛƴȅŀƭƛ ǾŜ mƴƛǒƭŜƳŜ  

3ÅÓ ÈÁÖÁÄÁ ÏÌÕĥÁÎ ÔÉÔÒÅĥÉÍÌÅÒÄÉÒȢ 4ÉÔÒÅĥÅÎ 
ÈÅÒÈÁÎÇÉ ÂÉÒ ÎÅÓÎÅ ÓÅÓ ÄÁÌÇÁÌÁÒą İÒÅÔÉÒȢ 3ÁÙąÓÁÌ 
ÏÒÔÁÍÁ ÁËÔÁÒąÌÁÎ ÓÅÓÌÅÒÉÎ ÓąÎąÆÌÁÎÄąÒąÌÁÂÉÌÍÅÓÉ ÉëÉÎ 
ÂÉÒ ÔÁËąÍ ĘÎ ÉĥÌÅÍÄÅÎ ÇÅëÍÅÓÉ ÖÅ ĘÚÎÉÔÅÌÉËÌÅÒÉÎ ÅÌÄÅ 
ÅÄÉÌÍÅÓÉ ÇÅÒÅËÍÅËÔÅÄÉÒȢ "ÕÎÕÎ ÅÎ ĘÎÅÍÌÉ 
nedenlerinden bir ÔÁÎÅÓÉ ÓÅÓ ÖÅÒÉÌÅÒÉÎÉÎ ÙİËÓÅË 
ÂÏÙÕÔÓÁÌÌąøąÄąÒ ÖÅ ÂÕ ÙİÚÄÅÎ ÄÉøÅÒ ÁÒÁĥÔąÒÍÁ 
ÁÌÁÎÌÁÒąÎÁ ÏÒÁÎÌÁ ÄÁÈÁ ÚÁÈÍÅÔÌÉ ÖÅ ÚÏÒ ÂÉÒ ÁÌÁÎÄąÒ 
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υ Ȣ &ÁÒËÌą ÔÉÐÌÅÒÄÅ ĘÚÎÉÔÅÌÉË ÅÌÄÅ ÅÔÍÅ ÁÌÁÎÌÁÒą 
ÂÕÌÕÎÍÁËÔÁÄąÒ ÚÁÍÁÎ ÁÌÁÎąȟ ÆÒÅËÁÎÓ ÁÌÁÎą ÇÉÂÉ Ȣ  
3ÅÓ ÓąÎąÆÌÁÎÄąÒÍÁÓą ÉëÉÎ ÅÎ ĘÎÅÍÌÉ ÁÄąÍÌÁÒÄÁÎ ÂÉÒÉ 
ĘÎ ÉĥÌÅÍÅ ÐÒÅ-ÐÒÏÃÅÓÓÉÎÇ  ÁÄąÍąÄąÒȢ KÅĥÉÔÌÉ 
ĘÚÎÉÔÅÌÉË ÅÌÄÅ ÅÔÍÅ ÙĘÎÔÅÍÌÅÒÉ ÂÕÌÕÎÍÁËÔÁÄąÒȢ 
(ÁÎÇÉ ĘÚÎÉÔÅÌÉËÌÅÒÉÎ ÓÅÓ ÉĥÌÅÍÅ ÁÌÁÎąÎÄÁ ÅÎ ÉÙÉ 
ÔÅÍÓÉÌÉ ÓÁøÌÁÄąøą ËÅÓÉÎ ÏÌÁÒÁË ËÁÎąÔÌÁÎÁÍÁÍąĥÔąÒȢ 
3ÅÓ ÄÏøÁÌ ÓÅÓÌÅÒȟ ÁËÕÓÔÉË ÓÅÓÌÅÒ ÖÂȢ  ÖÅ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÔİÒİÎÅ ÇĘÒÅ ËÕÌÌÁÎąÌÁÂÉÌÅÃÅË ÏÌÁÎ 
ĘÚÎÉÔÅÌÉËȾĘÚÎÉÔÅÌÉËÌÅÒ ÙĘÎÔÅÍÉ ÄÅ 
ÄÅøÉĥÅÂÉÌÍÅËÔÅÄÉÒȢ $ÁÈÁ ĘÎÃÅËÉ ëÁÌąĥÍÁÌÁÒ 
ÉÎÃÅÌÅÎÄÉøÉÎÄÅȟ -ÅÌ ÆÒÅËÁÎÓ ËÅÐÓÔÒÁÌ ËÁÔÓÁÙąÌÁÒą 
(Mel-ÆÒÅÑÕÅÎÃÙ ÃÅÐÓÔÒÁÌ #ÏÅÆÆÉÃÉÅÎÔȟ -&##  ÅÎ ëÏË 
ËÕÌÌÁÎąÌÁÎ ĘÚÎÉÔÅÌÉË ëąËÁÒÍÁ ÙĘÎÔÅÍÌÅrinden 
ÂÉÒÉÄÉÒ ρω Ȣ KÅĥÉÔÌÉ ĘÚÎÉÔÅÌÉËÌÅÒÄÅÎ ÌÉÔÅÒÁÔİÒÄÅËÉ 
ëÁÌąĥÍÁÌÁÒÄÁ ÓąËëÁ ÒÁÓÔÌÁÎÁÎÌÁÒ ÏÌÁÒÁË -&##ȟ ËąÓÁ 
ÓİÒÅÌÉ &ÏÕÒÉÅÒ ÄĘÎİĥİÍ ÉÌÅ ÅÌÄÅ ÅÄÉÌÅÎ ËÒÏÍÁ 
ËÁÔÓÁÙąÌÁÒą ÃÈÒÏÍÁ ȟ ÍÅÌ ÔÁÙÆÓÁÌ ÂÉëÉÍ ÍÅÌ 
ÓÐÅÃÔÏÇÒÁÍ ȟ ÔÁÙÆÓÁÌ ÚąÔÌąË ÓÐÅÃÔÒÁÌ ÃÅÎÔÒÏÉÄ  ÖÅ 
tonnetz ĘÚÎÉÔÅÌÉËÌÅÒÉ ÂÕÌÕÎÍÁËÔÁÄąÒȢ "ÕÎÌÁÒ 
ÓąÒÁÓąÙÌÁȠ 

-&##ȡ +ąÓÁ ÓİÒÅÌÉ ÂÉÒ Çİë ÓÐÅËÔÒÕÍÕÎÕÎ ÌÉÎÅÅÒ 
ÂÉÒ ËÏÓÉÎİÓ ÄĘÎİĥİÍİÎÅ ÄÁÙÁÎÁÒÁËȟ ÂÉÒ ÓÅÓÉÎ 
ĥÅËÌÉÎÉ ÔÅÍÓÉÌ ÅÄÅÎ ÂÉÒ ÄĘÎİĥİÍÄİÒ φ Ȣ 

+ÒÏÍÁ +ÁÔÓÁÙąÓąȡ Tipik olarak, sinyalde her bir 
ÐÅÒÄÅ ÓąÎąÆąÎÄÁ ÎÅ ËÁÄÁÒ ÅÎÅÒÊÉ ÂÕÌÕÎÄÕøÕÎÕ 
ÂÅÌÉÒÔÅÎ ρς ÅÌÅÍÁÎÌą ÂÉÒ ĘÚÎÉÔÅÌÉË ÖÅËÔĘÒİÄİÒȢ 

-ÅÌ 4ÁÙÆÓÁÌ "ÉëÉÍȡ "ÉÒ ÓÅÓÉÎ ÁËÕÓÔÉË ÚÁÍÁÎ-
ÆÒÅËÁÎÓ ÇĘÓÔÅÒÉÍÉÎÉ ÔÅÍÓÉÌ ÅÄÅÒȢ 

4ÁÙÆÓÁÌ :ąÔÌąËȡ "Õ ĘÚÎÉÔÅÌÉËȟ ÔÁÙÆÓÁÌ ÔÅÐÅ ÎÏËÔÁÓąȟ 
ÔÁÙÆÓÁÌ ÖÁÄÉ ÖÅ ÂÕÎÌÁÒąÎ ÈÅÒ ÂÉÒ ÆÒÅËÁÎÓ ÁÌÔ 
ÂÁÎÄąÎÄÁËÉ ÆÁÒËÌÁÒąÎą ÄÉËËÁÔÅ ÁÌąÒ χ Ȣ 

4ÏÎÎÅÔÚȡ 3ÅÓÌÅÒÉ ÐÅÒÄÅ ÉÌÉĥËÉÌÅÒÉÎÅ ÇĘÒÅ ÂÉÒÂÉÒÉÎÅ 
ÂÁøąÍÌą ÍÅËÁÎÓÁÌ ÖÅ ÚÁÍÁÎÓÁÌ ÙÁÐąÌÁÒÁ ÇĘÒÅ 
ÄİÚÅÎÌÅÒȢ  

Delta: "Õ ĘÌëİ -&## ĘÚÎÉÔÅÌÉËÌÅÒÉ İÚÅÒÉÎÄÅÎ 
ÆÉÌÔÒÅÌÅÍÅ ÙÁÐąÌÁÒÁË ÈÅÓÁÐÌÁÎÍÁËÔÁÄąÒȢ "ÕÒÁÄÁ 
ÙÁÐąÌÁÎ ÉĥÌÅÍ ÓÅÓ ÐÁÒëÁÓąÎÁ ÄÁÉÒ ÈÅÓÁÐÌÁÎÁÎ statik 
-&## ĘÚÎÉÔÅÌÉËÌÅÒÉÎÅ ÄÉÎÁÍÉË ÂÉÒ ÙÁÐąÄÁ 
ÄÅøÅÒÌÅÎÄÉÒÍÅ ÙÁÐÁÎ ÙÅÎÉ ÂÉÒ ĘÚÎÉÔÅÌÉË ÅÌÄÅ 
etmektir. Delta spektra olarak bilinir [18]. 

Delta2: "Õ ĘÌëİ ÈÅÓÁÐÌÁÎÁÎ ÄÅÌÔÁ 
ĘÚÎÉÔÅÌÉËÌÅÒÉÎÉÎ ÆÁÒËÌą ÓÅÓ ëÅÒëÅÖÅÌÅÒÉÎÄÅËÉ ÄÅøÉĥÉÍ 
ÈąÚąÎąÎ ÙÁÄÁ ÄÅøÉĥÉÍÉÎ ÉÖÍÅÌÅÎÍÅÓinin 
ÈÅÓÁÐÌÁÎÍÁÓąÎÁ ÄÁÙÁÎÍÁËÔÁÄąÒ ÖÅ ëÉÆÔÅ ÄÅÌÔÁ 
spektra olarak bilinir [18].  

2.2 TSA (RNN) 

4ÅËÒÁÒÌÁÙÁÎ 3ÉÎÉÒ !øą 2.. ȟ ĘÎÃÅËÉ ÁÄąÍÄÁÎ 
ÅÌÄÅ ÅÄÉÌÅÎ ëąËąĥąÎ ÍÅÖÃÕÔ ÁÄąÍÁ ÇÉÒÄÉ ÏÌÁÒÁË 
ÂÅÓÌÅÎÄÉøÉ ÂÉÒ 9ÁÐÁÙ 3ÉÎÉÒ !øą 93!  ÔİÒİÄİÒȢ 

'ÅÌÅÎÅËÓÅÌ ÓÉÎÉÒ ÁøÌÁÒąÎÄÁȟ ÂİÔİÎ ÇÉÒÄÉÌÅÒ ÖÅ ëąËÔąÌÁÒ 
ÂÉÒÂÉÒÉÎÄÅÎ ÂÁøąÍÓąÚÄąÒȟ ÁÎÃÁË ÂÉÒ ÃİÍÌÅÎÉÎ ÂÉÒ 
sonraki ËÅÌÉÍÅÓÉÎÉ ÔÁÈÍÉÎ ÅÔÍÅË ÇÅÒÅËÔÉøÉÎÄÅ 
ÏÌÄÕøÕ ÇÉÂÉȟ ĘÎÃÅËÉ ËÅÌÉÍÅÌÅÒ ÚÏÒÕÎÌÕÄÕÒ ÖÅ ÂÕ 
ÎÅÄÅÎÌÅ ĘÎÃÅËÉ ËÅÌÉÍÅÌÅÒÉ ÈÁÔąÒÌÁÍÁ ÉÈÔÉÙÁÃą ÖÁÒÄąÒȢ 
"ĘÙÌÅÃÅ 43! ÏÒÔÁÙÁ ëąËÍąĥÔąÒ ÖÅ ÂÕ ÓÏÒÕnu Gizli 
+ÁÔÍÁÎ ÙÁÒÄąÍą ÉÌÅ ëĘÚÍİĥÔİÒȢ 43!ͻÎąÎ ÁÎÁ ÖÅ ÅÎ 
ĘÎÅÍÌÉ ĘÚÅÌÌÉøÉȟ ÂÉÒ ÄÉÚÉ ÈÁËËąÎÄÁ ÂÁÚą ÂÉÌÇÉÌÅÒÉ 
ÈÁÔąÒÌÁÙÁÎ 'ÉÚÌÉ ÄÕÒÕÍÄÕÒ (ÉÄÄÅÎ ÓÔÁÔÅ Ȣ 

¤ÅËÉÌ ρȢ 43! ÙÁÐąÓą [8]  
"Õ ÙÁÐąÎąÎ ÁÖÁÎÔÁÊąȟ ÍÏÄÅÌ ëąËÔąÓąÎąÎ ÓÁÄÅÃÅ 

ÇİÎÃÅÌ ÚÁÍÁÎąÎ ÇÉÒÄÉÓÉÙÌÅ ÄÅøÉÌ ÁÙÎą zamanda daha 
ĘÎÃÅËÉ ÂÉÒ ÁÎȭąÎ ÖÅÒÉÓÉ ÉÌÅ ÉÌÇÉÌÉ ÏÌÍÁÓąÄąÒȢ 4ÉÐÉË 43!ȟ 
ËÁÙÂÏÌÁÎ ÇÒÁÄÙÁÎ ÙÁ ÄÁ ÇÒÁÄÙÁÎ ÐÁÔÌÁÍÁÓąÎÁ 
ÍÅÙÉÌÌÉ ÏÌÄÕøÕÎÄÁÎȟ ÕÚÕÎ ÓİÒÅÌÉ ÈÁÆąÚÁ ÂÉÌÇÉÌÅÒÉÎÉ 
ÔÕÔÁÍÁÍÁËÔÁÄąÒȢ "Õ ÅËÓÉËÌÉËÌÅÒÉÎ 5+3" ÖÅ '4" ÉÌÅ 
ÇÉÄÅÒÉÌÍÅÓÉÎÅ ÄÁÙÁÎÁÎ ÙÁËÌÁĥąÍÌÁÒ ÌÉÔÅÒÁÔİÒde 
mevcuttur. 

2.3 UKSB (LSTM) 

5+3"ȟ ÂÉÒ ÄÉÚÉÎÉÎ ëąËÔąÓąÎąÎ ĘÎÃÅËÉ ëąËÔą ÉÌÅ ÉÌÇÉÌÉ 
ÏÌÄÕøÕ ÂÉÒ 93!ȭÄąÒȢ 5+3" ÍÅÖÃÕÔ ÂÉÌÇÉÎÉÎ ĘÎ 
ÂÉÌÇÉÓÉÎÉ ÈÁÔąÒÌÁÙÁÂÉÌÄÉøÉ ÉëÉÎ 5+3" ÁøąÎąÎȟ ÅøÉÔÉÍ 
ÖÅÒÉÌÅÒÉÎÉÎ ÈÅÍ ÕÚÕÎ ÈÅÍ ÄÅ ËąÓÁ ÖÁÄÅÌÉ 
ĘÚÎÉÔÅÌÉËÌÅÒÉÎÉ ĘøÒÅÎÍÅÓÉ ÂÅËÌÅÎÉÒȢ "Õ ÁÍÁëÌÁȟ ÇÉÒÄÉ 
ÖÅÒÉÌÅÒÉÎÉÎ ÔİÒİ ĘøÒÅÎÍÅÎÉÎ ÅÔËÉÎÌÉøÉ ÉÌÅ ÉÌÇÉÌÉÄÉÒȢ 
9ÁÎÌąĥ ÙĘÎÅ ÇÉÄÅÎ ÖÅÙÁ ĘÚÎÉÔÅÌÉËÌÅÒÉ ÎÅÔÌÅĥÔÉÒÍÅË 
ÉëÉÎ ÙÅÔÅÒÌÉ ÏÌÍÁÙÁÎ ÖÅÒÉÌÅÒ ÇÉÒÄÉ ÏÌÁÒÁË 
ÖÅÒÉÌÄÉøÉÎÄÅȟ 5+3" ÂÕÎÁ ÇĘÒÅ ĘøÒÅÎÅÃÅË ÖÅ ÄÏøÒÕ 
ÂÉÒ ĥÅËÉÌÄÅ ÔÁÈÍÉÎ ÅÄÅÍÅÙÅÃÅËÔÉÒ ω Ȣ  
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¤ÅËÉÌ ςȢ 5+3" ÙÁÐąÓą ɍρπɎ 

 

2.4 GTB (GRU) 

dÌË ÏÌÁÒÁË ςπρτ ÙąÌąÎÄÁ #ÈÏ ÖÅ ÁÒËȢ ÔÁÒÁÆąÎÄÁÎ 
ÇÅÌÉĥÔÉÒÉÌÅÎ 'ÅëÉÔÌÉ 4ÅËÒÁÒÌÁÙÁÎ "ÉÒÉÍ '4"  5+3" 
ÁøąÎÁ ÂÅÎÚÅÒ ÂÉÒ ÙÁÐąÄÁÄąÒ ρρ Ȣ 5+3"ͻÎÉÎ İë ËÁÐąÓą 
ÖÁÒÄąÒȡ ÇÉÒÉĥ ËÁÐąÓąȟ ëąËąĥ ËÁÐąÓą ÖÅ ÕÎÕÔÍÁ ËÁÐąÓąȢ 
vÔÅ ÙÁÎÄÁÎȟ '4"ͻÎÉÎ ÉÓÅ ÂÉÒ ÇİÎÃÅÌÌÅÍÅ ËÁÐąÓą ÖÅ ÂÉÒ 
ÓąÆąÒÌÁÍÁ ËÁÐąÓą ÏÌÍÁË İÚÅÒÅ ÉËÉ ËÁÐąÓą ÖÁÒÄąÒȢ 
5ÎÕÔÍÁ ËÁÐąÓą ÉÌÅ ËÁÙÂÏÌÁÎ ÇÒÁÄÙÁÎ ÓÏÒÕÎÕ ÏÒÔÁÄÁÎ 
ËÁÌËÁÒ ëİÎËİ ÍÏÄÅÌ ËÅÎÄÉ ÂÁĥąÎÁ ÇÅëÍÉĥ ÂÉÌÇÉÌÅÒÉÎ 
ÎÅ ËÁÄÁÒąÎą ÇÅÌÅÃÅøÅ ÔÁĥąÄąøąÎą ĘøÒÅÎÉÒȢ "Õ ÎÅÄÅÎÌÅȟ 
GTB daha az parametreye sahipÔÉÒ ÖÅ ÄÁÈÁ ÈąÚÌą ÂÉÒ 
ĥÅËÉÌÄÅ ÅøÉÔÉÌÅÂÉÌÉÒ ÖÅÙÁ ÇÅÎÅÌÌÅÍÅ ÉëÉÎ ÄÁÈÁ ÁÚ ÖÅÒÉ 
ÇÅÒÅËÔÉÒÅÂÉÌÉÒ ρς Ȣ 'İÎÃÅÌÌÅÍÅ ÇÅëÉÄÉȟ '4"ͻÎÉÎ 
ÄÕÒÕÍÕÎÕÎ ÇİÎÃÅÌÌÅÎÉÐ ÇİÎÃÅÌÌÅÎÍÅÄÉøÉÎÉ ÖÅÙÁ 
ËÁë ÂÉÒÉÍÉÎ ÇİÎÃÅÌÌÅÎÉÐ ÇİÎÃÅÌÌÅÎÍÅÄÉøÉÎÉ ËÏÎÔÒÏÌ 
eder.  

 

¤ÅËÉÌ σȢ '4" ÙÁÐąÓą ɍρπɎ 

3 Deneyler  

оΦм ±ŜǊƛ YǸƳŜǎƛ 

ESC-υπ ÖÅÒÉ ËİÍÅÓÉ υ ÁÎÁ ÇÒÕÐÔÁÎ ÈÁÙÖÁÎȟ 
ÄÏøÁÌ ÓÅÓÌÅÒ ÖÅ ÓÕ ÓÅÓÌÅÒÉȟ ËÏÎÕĥÍÁÎąÎ ÏÌÍÁÄąøą 
ÓÅÓÌÅÒȟ ÂÉÎÁ ÉëÉ ÓÅÓÌÅÒȟ ÓÏËÁËÔÁËÉ ÓÅÓÌÅÒ  ÖÅ υπ ÅĥÉÔ 
ÓąÎąÆÔÁÎ ÏÌÕĥÁÎ ςπππ ÅĥÉÔ ÐÁÒëÁÙÁ ÂĘÌİÎÍİĥ ÂÉÒ ÓÅÓ 
ÖÅÒÉ ËİÍÅÓÉÄÉÒ ρσ Ȣ $ÅÎÅÙÌÅÒÉÍÉÚÄÅ %3C-50 veri 
ËİÍÅÓÉÎÉÎ ÁÌÔ ÐÁÒëÁÓą ÏÌÁÎ %3#-ρπ ÖÅÒÉ ËİÍÅÓÉ 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ "Õ ÁÌÔ ÐÁÒëÁÄÁ ρπ ÓąÎąÆ ÖÁÒÄąÒȢ 3ÅÓ 
ÄÏÓÙÁÓą τππ ÁÄÅÔÔÉÒȢ %3# ÖÅÒÉ ËİÍÅÓÉ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÉëÉÎ ëÏË ËİëİËÔİÒ ÖÅ ÂÁĥÁÒąÍ ÏÒÁÎą ÓÁÆ ÈÁÌÉÙÌÅ 
ÄİĥİËÔİÒȢ dÎÓÁÎ ÔÁÒÁÆąÎÄÁÎ ÙÁÐąÌÁÎ 
ÓąÎąÆÌÁÎÄąÒÍÁÌÁrda ESC-υπ ÉëÉÎ Ϸ ψρȢσ ÄÏøÒÕÌÕË 
ÂÁĥÁÒąÍą ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ  

9ÅÔÅÒÌÉ ÂİÙİËÌİøÅ ÓÁÈÉÐ ÏÌÍÁÙÁÎ ÖÅ ÂÉÒÂÉÒÉÎÅ 
ÂÅÎÚÅÒ ÓÅÓÌÅÒ ÉëÅÒÅÎ ÖÅÒÉ ËİÍÅÌÅÒÉÎÄÅ ÄÅÒÉÎ 
ĘøÒÅÎÍÅ Áøą ÅÚÂÅÒÌÅÍÅ ÏÖÅÒÆÉÔÔÉÎÇ  ÙÁÐÁÂÉÌÉÒ ÖÅ 
ÙÅÎÉ ÇÅÌÅÎ ÖÅÒÉÌÅÒÄÅ ÙİËÓÅË ÄÏøÒÕÌÕËÌÁ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÉĥÌÅÍÅ ÇÅÒëÅËÌÅĥÔÉÒÅÍÅÚȟ ÅøÉÔÉÍ ÖÅ 
ÔÅÓÔ ÈÁÔÁÌÁÒą ÁÒÁÓąÎÄÁËÉ ÆÁÒË ÁÒÔÁÒȢ "Õ ÂÁøÌÁÍÄÁ ÖÅÒÉ 
ÁÒÔÔąÒÍÁÎąÎ ÄÁÔÁ ÁÕÇÍÅÎÔÁÔÉÏÎ  Áø ÐÅÒÆÏÒÍÁÎÓąÎą 
ÖÅ ÓąÎąÆÌÁÎÄąÒÍÁ ÄÏøÒÕÌÕøÕÎÕ ÁÒÔÔąÒÄąøą 
ËÁÎąÔÌÁÎÍąĥÔąÒ ρτ Ȣ $ÅÎÅÙÌÅÒÉÍÉÚÄÅ ÖÅÒÉ ËİÍÅÓÉÎÉÎ 
saf hali ve aÒÔÔąÒąÌÍąĥ ÈÁÌÉ ÉÌÅ ÅÌÄÅ ÅÄÉÌÅÎ ÓÏÎÕëÌÁÒÁ 
ÄÁ ÙÅÒ ÖÅÒÉÌÍÅËÔÅÄÉÒȢ $ÅÎÅÙ ÖÅÒÉ ËİÍÅÓÉÎÄÅËÉ 
ËÁÙąÔÌą ÓÅÓ ÄÏÓÙÁÌÁÒą ττȢρ Ë(Úȟ ÍÏÎÏ ÖÅ υ ÓÎͻÌÉË 
ÐÁÒëÁÌÁÒÄÁÎ ÏÌÕĥÍÁËÔÁÄąÒ ρυ Ȣ 

оΦн {Ŝǎ TǒƭŜƳŜŘŜ YǳƭƭŀƴƤƭŀƴ !ƭǘȅŀǇƤ 

4ÁÂÌÏ ρͻÄÅ ÄÅÎÅÙÌÅÒ ÉëÉÎȟ ,ÉÂÒÏÓÁ ÓÅÓ ÉĥÌÅÍÅ 
ËİÔİÐÈÁÎÅÓÉ ÉÌÅ ÅÌÄÅ ÅÄÉÌÅÎ ĘÚÎÉÔÅÌÉËÌÅÒ ÖÅ ÓÁÙąÌÁÒą 
ÂÅÌÉÒÔÉÌÍÅËÔÅÄÉÒȢ ,ÉÂÒÏÓÁȟ ÓÅÓ ÉĥÌÅÍÅ ÉëÉÎ ËÕÌÌÁÎąÌÁÎ 
ÖÅ ÂÉÒëÏË ĘÚÅÌÌÉøÅ ÓÁÈÉÐ ÂÉÒ ËİÔİÐÈÁÎÅÄÉÒ[17].  

4ÁÂÌÏ ρȢ 3ÅÓ ÉĥÌÅÍÅ ËİÔİÐÈÁÎÅÓÉ ÉÌÅ ÅÌÄÅ ÅÄÉÌÅÎ 
ĘÚÎÉÔÅÌÉËÌÅÒȢ 

vÚÎÉÔÅÌÉË !Äą vÚÎÉÔÅÌÉËÌÅÒ 

MFCC 128 

Kroma ËÁÔÓÁÙąÌÁÒą ɉ#ÈÒÏÍÁɊ 12 

-ÅÌ 4ÁÙÆÓÁÌ "ÉëÉÍ ɉ-ÅÌ 
Spektogram) 

128 

4ÁÙÆÓÁÌ :ąÔÌąË ɉ#ÏÎÔÒÁÓÔɊ 7 

Tonnetz 6 

Delta Spektra 128 

Delta2 {ǇŜƪǘǊŀ ό4ƛŦǘŜ ŘŜƭǘŀ 
spektra) 

128 

 

4ÁÂÌÏ ρͻÄÅ ÂÅÌÉÒÔÉÌÅÎ ĘÚÎÉÔÅÌÉËÌÅÒ ÈÅÒ ÂÉÒ ÓÅÓ ÉëÉÎ 
ÓÅÓ ÉĥÌÅÍÅ ËİÔİÐÈÁÎÅÓÉ ÉÌÅ ÉĥÌÅÎÅÒÅË ÅÌÄÅ ÅÄÉÌÍÅËÔÅ 
ÖÅ ÂÉÒ ĘÚÎÉÔÅÌÉË ÍÁÔÒÉÓÉ ÏÌÕĥÔÕÒÕÌÍÁËÔÁÄąÒȢ (ÅÒ ÂÉÒ 
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ÓÅÓ ËÁÙÄą ÂÁĥÌÁÎÇąëÔÁ ÅĥÉÔ ÕÚÕÎÌÕËÔÁ ÁÌąÎÍąĥ ÖÅ 
ÓÏÎÕÃÕÎÄÁ ÈÅÒ ÓÅÓ ÉëÉÎ ÅĥÉÔ ĘÚÎÉÔÅÌÉË ÕÚÕÎÌÕøÕ ÖÅ 
saÙąÓą ÏÌÕĥÍÁÓą ÓÁøÌÁÎÍąĥÔąÒȢ $ÁÈÁ ÓÏÎÒÁ ÅÌÄÅ ÅÄÉÌÅÎ 
ÂÕ ĘÚÎÉÔÅÌÉË ÍÁÔÒÉÓÉȟ 0ÁÎÄÁÓ ρφ  ÖÅÒÉ ëÅÒëÅÖÅÓÉ 
ÄÁÔÁ ÆÒÁÍÅ  ÏÌÁÒÁË ËÁÙÄÅÄÉÌÅÒÅË ÏÌÕĥÔÕÒÕÌÁÃÁË 

ÓÉÎÉÒ ÁøÌÁÒąÎÄÁ ËÕÌÌÁÎąÌÁÂÉÌÍÅËÔÅÄÉÒȢ 0ÁÎÄÁÓȟ ÖÅÒÉÌÅÒ 
İÚÅÒÉÎÄÅ ÁÎÁÌÉÚ ÉëÉÎ ËÕÌÌÁÎąÌÁÎ ÂÉÒ ËİÔİÐÈÁÎÅÄÉÒ 
[16]. "Õ ÓÁÙÅÄÅ ÈÅÒ ÂÉÒ ÄÅÎÅÍÅ ÖÅ ÓÉÎÉÒ Áøą ÉëÉÎ 
ĘÚÎÉÔÅÌÉË ëąËÁÒÍÁ ÁÄąÍą ÔÅËÒÁÒÌÁÎÍÁÍąĥ 
ÏÌÍÁËÔÁÄąÒȢ 3ÅÓ ĘÚÎÉÔÅÌÉË ëąËÁÒÍÁ ÁÄąÍą ÖÅÒÉ ÂÏÙÕÔÕ 
ÖÅ ÓÅÓ ÕÚÕÎÌÕøÕÎÁ ÂÁøÌą ÏÌÁÒÁË ÚÁÍÁÎ ÁÌÁÎ ÂÉÒ ÉĥÌÅÍ 
ÏÌÄÕøÕ ÉëÉÎ ĘÚÎÉÔÅÌÉËÌÅÒÉÎ ËÁÙÄÅÄÉÌÍÅÓÉ ÖÅÒÉÍÌÉ ÂÉÒ 
ÄÁÖÒÁÎąĥ ÏÌÁÃÁËÔąÒȢ $ÁÈÁ ÓÏÎÒÁ ÂÕ ÖÅÒÉ ëÅÒëÅÖÅÓÉ 
ÏÌÕĥÔÕÒÕÌÁÎ ÓÉÎÉÒ ÁøąÎąÎ ÙÁÐąÓąÎÁ ÂÁøÌą ÏÌÁÒÁË 
ÙÅÎÉÄÅÎ ÂÏÙÕÔÌÁÎÄąÒąÌąÒ ÖÅ ÓÉÎÉÒ ÁøąÎÁ ÖÅÒÉÌÉÒȢ "Õ 
ÁÄąÍÌÁÒąÎ ÇĘÒÓÅÌÌÅĥÔÉÒÉÌÍÉĥ ÈÁÌÉ ¤ÅËÉÌ τͻÄÅ 
ÖÅÒÉÌÍÅËÔÅÄÉÒȢ 3ÅÓ ÓąÎąÆÌÁÎÄąÒÍÁ ÉëÉÎ ÅÎ ëÏË 
ËÕÌÌÁÎąÌÁÎ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÁøÌÁÒą 5+3"ȟ GTB, TSA) 
ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ  

¤ÅËÉÌ τͻÄÅ ÉÓÅ 43!ȟ 5+3" ÖÅ '4" Áø ÍÏÄÅÌÌÅÒÉ 
ÉëÉÎ ÇÅÎÅÌ ëÁÌąĥÍÁ ÍÅËÁÎÉÚÍÁÓą ÖÅ ÅÌÄÅ ÅÄÉÌÅÎ ÂÕ 
ÖÅÒÉÌÅÒÌÅ ÅøÉÔÉÍÉÎ ÎÁÓąÌ ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉøÉ ÓÉÓÔÅÍÁÔÉË 
ÁËąĥ ÄÉÙÁÇÒÁÍą ÙÏÌÕÙÌÁ ÁÄąÍ ÁÄąÍ ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȢ 
9ąÌÄąÚ ɕ  ÉĥÁÒÅÔÉ ÉÌÅ ÇĘÓÔÅÒÉÌÅÎ ÁÄąÍÄÁ ÉÌÇÉÌÉ Áø 
modeli alternatifi olarak UKSB veya GTB veya TSA 
ËÕÌÌÁÎąÌÁÂÉÌÍÅËÔÅÄÉÒȢ $ÅÎÅÙÌÅÒ ÂÕ ÁÌÔÅÒÎÁÔÉÆÌÅÒÅ 
ÇĘÒÅ ÙÁÐąÌÍąĥÔąÒȢ 

 

¤ÅËÉÌ τȢ $ÅÒÉÎ ĘøÒÅÎÍÅ ÉÌÅ ÓÅÓ ÓąÎąÆÌÁÎÄąÒÍÁ ÁËąĥ 
ÄÉÙÁÇÒÁÍą. 

оΦо 5ŜƴŜȅ {ƻƴǳœƭŀǊƤ 

$ÅÎÅÙÌÅÒ Éυ ÉĥÌÅÍÃÉÌÉ ρφ '" "ÅÌÌÅËÌÉ ÂÉÒ 
bilgisayarda ESC-ρπ ÖÅÒÉ ËİÍÅÓÉ İÚÅÒÉÎÄÅ τππ ÓÅÓ 
ÄÏÓÙÁÓą  ρπ ÆÁÒËÌą ÄÅÎÅÍÅ ÓÏÎÕÃÕÎÄÁ ÁĥÁøąÄÁËÉ 
4ÁÂÌÏ ςͻÄÅ ÖÅÒÉÌÅÎ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
Áøą ÍÏÄÅÌÉÎÅ 5+3"ȟ '4"ȟ 43! ÖÅ ÂÕÎÌÁÒąÎ ëÉÆÔ ÙĘÎÌİ 
ÈÁÌÌÅÒÉ  ÁÔÁÎÍÁÓąÙÌÁ ÙÁÐąÌÁÒÁË ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ 
4ÁÂÌÏ σͻÄÅ ÄÅÎÅÙÌÅÒÄÅÎ ÅÌÄÅ ÅÄÉÌÅÎ ÓÏÎÕëÌÁÒ 
ÖÅÒÉÌÍÅËÔÅÄÉÒȢ $ÅÎÅÙÌÅÒÉÎ ÓÏÎÕëÌÁÒą ËÁÒÍÁĥąËÌąË 
ÍÁÔÒÉÓÉ ÉÌÅ ÉÆÁÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 3İÔÕÎ ÖÅÒÉÌÅÒÉ ÉÌÅ ÔÁÈÍÉÎ 
ÅÄÉÌÅÎ ÓąÎąÆÔÁËÉ ÓÅÓ ÏÌÁÙÌÁÒą ÓąÎąÆ ÅÔÉËÅÔÉ ÉÌÅ  
ÇĘÓÔÅÒÉÌÍÅËÔÅÙËÅÎȟ ÓÁÔąÒ verilerinde deney 
ÓąÒÁÓąÎÄÁ ÔÅÓÔ ÉĥÌÅÍÉÎÄÅ ËÕÌÌÁÎąÌÁÎ ÓÉÎÉÒ Áøą 
ÍÏÄÅÌÉÎÉÎ ÇÅÒëÅË ÓąÎąÆ ÓÅÓ ÏÌÁÙąÎą ÓąÎąÆ ÅÔÉËÅÔÉ ÉÌÅ  
ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ ¤ÅËÉÌ φ Á  ĥąËËąÎÄÁ 5+3"ȟ Â  
ĥąËËąÎÄÁ '4"ȟ Ã  ĥąËËąÎÄÁ 43!ȟ Ä  ÖÅ Å  ĥąËËąÎÄÁ 
ÓąÒÁÓąÙÌÁ ëÉÆÔ ÙĘÎÌİ 5+3" ÖÅ '4"ͻÎÉÎ ËÁÒÍÁĥąËÌąË 
ÍÁÔÒÉÓÌÅÒÉ ÖÅÒÉÌÍÉĥÔÉÒȢ "Õ ÔÁÂÌÏÌÁÒÄÁÎ ÄÁ ÇĘÒİÌÄİøİ 
ÇÉÂÉ ÅÎ ÙİËÓÅË ÓąÎąÆÌÁÎÄąÒÍÁ ÄÏøÒÕÌÕøÕ ÂÁĥÁÒąÍąÎą 
ëÉÆÔ ÙĘÎÌİ '4" "ÉÄÉÒÅÃÔÉÏÎÁÌ '25  ÅÌÄÅ ÅÔÍÉĥÔÉÒȢ 
"ÕÎÕÎ ÂÉÒëÏË ÎÅÄÅÎÉ ÏÌÍÁËÌÁ ÂÅÒÁÂÅÒȟ ÅÎ ÔÅÍÅÌ 
ÎÅÄÅÎÉ ÙÁÐÁÙ ÓÉÎÉÒ Áøą ÍÏÄÅÌÉ ÔÁÒÁÆąÎÄÁÎ ÉĥÌÅÎÉlen 
ÖÅÒÉÎÉÎ ÔÅË ÙĘÎÌİ ÇÅëÉĥÌÅ ÄÅøÉÌ ÈÅÍ ÉÌÅÒÉÙÅ ÄÏøÒÕ 
ÈÅÍ ÄÅ ÇÅÒÉÙÅ ÄÏøÒÕ ÏÌÁÃÁË ĥÅËÉÌÄÅ ÖÅÒÉ ÉëÅÒÉÓÉÎÄÅËÉ 
ÚÁÍÁÎÓÁÌ ÖÅ ÁÎÌÁÍÓÁÌ ÉÌÉĥËÉÌÅÒÉÎ ÅÌÄÅ ÅÄÉÌÄÉøÉ ÂÉÒ 
ÂÉëÉÍÄÅ ÉËÉ ËÅÚ ÅÌÄÅÎ ÇÅëÉÒÉÌÍÅÓÉÄÉÒȢ  

9ÁÐąÌÁÎ ÄÅÎÅÙÌÅÒÄÅ ÓÁÆ %3#-ρπ ÖÅÒÉ ËİÍÅÓÉ 
ÉëÅÒÉÓÉÎÄÅ ÅÎ ëÏË ÙÁÎÌąĥ ÔÁÈÍÉÎ ÅÄÉÌÅÎ ÓąÎąÆÌÁÒÄÁÎ 
ÂÉÒÉ ÏÌÁÎ ËĘÐÅË ÈÁÖÌÁÍÁÓąÎąÎ ρπ ȟ ÈÁÐĥąÒÍÁ ςρ  
ÖÅ ÓÁÁÔ ÓÅÓÉ σψ  ÉÌÇÉÌÉ Áø ÍÏÄÅÌÉ ÔÁÒÁÆąÎÄÁÎ ÙÁÎÌąĥ 
ÏÌÁÒÁË ÄÉøÅÒ ÓąÎąÆ ÙÅÒÉÎÅ ÆÁÒËÌą ÅÔÉËÅÔÌÅ ÔÅÓÐÉÔ ÅÄÉÌÄÉøÉ 
ÇĘÚÌÅÍÌÅÎÍÅËÔÅÄÉÒȢ "Õ ÄÕÒÕÍ ÉÎÓÁÎąÎ ÉËÉ ÂÅÎÚÅÒ 
ÓÅÓÉ ÁÙąÒÔ ÅÄÅÍÅÍÅÓÉÎÅ ÂÅÎÚÅÍÅËÔÅÄÉÒȢ ¤ÅËÉÌ υȭÔÅ 
ËĘÐÅË ÈÁÖÌÁÍÁÓą ÉÌÅ ÓÁÁÔ ÓÅÓÉÎÉÎ ÄÁÌÇÁ ÆÏÒÍÕ ĥÅËÌÉ 
ÖÅÒÉÌÍÉĥÔÉÒȢ 

 

ÁɊ +ĘÐÅË ÈÁÖÌÁÍÁÓą ɉ%ÔÉËÅÔ .ÏȡρπɊ 

 

b) Saat sesi (Etiket No:38) 

¤ÅËÉÌ υȢ &ÁÒËÌą ÓÅÓ ÓÉÎÙÁÌÌÅÒÉ ÉëÉÎ ÄÁÌÇÁ ÆÏÒÍÌÁÒą.  
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"Õ ÄÁÌÇÁ ÆÏÒÍÌÁÒąÎąÎ ÂÉÒÂÉÒÉÎÅ ÂÅÎÚÅÒ ÙÁÐąÄÁ 
ÏÌÁÂÉÌÅÃÅøÉ ÇĘÒİÌÍÅËÔÅÄÉÒȢ 9ÅÔÅÒÌÉ ÓÁÙąÄÁ ÖÅ ëÅĥÉÔÔÅ 
ĘÒÎÅË ÏÌÍÁÄąøąÎÄÁ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÍÉÍÁÒÉÌÅÒÉÎÉÎ ÂÕ 
ÉËÉ ÓąÎąÆÔÁËÉ ÓÅÓÌÅÒÉ ÙÁÎÌąĥ ÔÅÈÍÉÎ ÅÄÅÂÉÌÄÉøÉ 
ÇĘÚÌÅÍÌÅÎÍÅËÔÅÄÉÒȢ  +ĘÐÅË ÈÁÖÌÁÍÁÓą 43! ÁøąÎÁ ςȟ 
5+3" ÁøąÎÄÁ τȟ K95+3" ÁøąÎÄÁ τȟ '4" ÁøąÎÄÁ τȟ 
K9'4" ÁøąÎÁ ÉÓÅ ς ËÅÚ ÙÁÎÌąĥ ÔÁÈÍÉÎ ÅÄÉÌÍÉĥÔÉÒȢ 

6ÅÒÉ ÁÒÔąÒąÍą ÉÌÅ ÂÉÒÌÉËÔÅ ÓÅÓÅ ÇİÒİÌÔİ ÅËÌÅÍÅȟ 
ÓÅÓ ÓÉÎÙÁÌÉÎÉ ÉÌÅÒÉ ËÁÙÄąÒÍÁ ÇÉÂÉ  ÓÅÓÌÅÒÉÎ ÂÉÒëÏË 
ÖÁÒÙÁÓÙÏÎÕÎÕ ÇĘÒÅÎ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÍÉÍÁÒÉÌÅÒÉÎÉÎ 
ëÏË ÄÁÈÁ ÉÙÉ ÓÏÎÕëÌÁÒ İÒÅÔÔÉøÉ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ 6ÅÒÉ 
ÁÒÔąÒąÍąÎąÎ ÙÁÐąÌÍÁÓąÎÄÁËÉ ÎÅÄÅÎÌÅÒÉÎ ÂÁĥąÎÄÁ ÁÚ 
ÖÅÒÉÎÉÎ ÏÌÍÁÓą ÖÅ ÓąÎąÆÔÁËÉ ÖÅÒÉÌÅÒÉÎ ëÅĥÉÔÌÅÒÉÎÉÎ 
ÄİĥİË ÏÌÍÁÓą ÈÅÐ ÁÙÎą ÔÏÎÄÁȟ ÁÙÎą ÏÒÔÁÍÄÁ ÁÌąÎÁÎ 
ËÁÙąÔÌÁÒ ÇÉÂÉ Ȣ 6ÅÒÉ ÁÒÔąÒąÍą ÉÌÅȟ Áø ÍÏÄÅÌÉÎÉÎ ÂÅÌÉÒÌÉ 
ÂÉÒ ÓÅÓ ÓąÎąÆąÎÄÁËÉ ĘøÅÌÅÒÉÎ ëÏË ëÅĥÉÔÌÉ ÄÕÒÕÍÌÁÒąÎą 
ÇĘÒÅÒÅË ÄÁÈÁ ÄÕÙÁÒÌą ÖÅ ÇİëÌİ ÈÁÌÅ ÇÅÌÍÅÓÉ 
ÓÁøÌÁÎÍÁËÔÁÄąÒȢ !ÒÔÔąÒąÌÍąĥ ÖÅÒÉ ÉÌÅ ÂÉÒÌÉËÔÅ ÂÉÒÂÉÒÉÎÅ 
ËÁÒąĥÁÎȟ ÙÁÎÌąĥ ÔÁÈÍÉÎ ÅÄÉÌÅÎ ÓÅÓ ÓÉÎÙÁÌÌÅÒÉÎÉÎȟ 
ÙÁÎÌąĥ ÔÅÓÐÉÔ ÅÄÉÌÍÅÓÉ ÏÒÔÁÄÁÎ ËÁÌËÁÒÁË ëÏË ÄÁÈÁ 
ÙİËÓÅË ÄÏøÒÕÌÕË ÓÁøÌÁÙÁÎ ÍÏÄÅÌÌÅÒ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 
6ÅÒÉ ÍÉËÔÁÒąÎÁ ÖÅ ëÅĥÉÔÌÉÌÉøÉÎÅ ÂÁøÌą ÏÌÁÒÁË 
ÍÏÄÅÌÌÅÒÄÅËÉ ÄÏøÒÕÌÕË ÏÒÁÎąÎąÎ ÁÒÔÔąøą 
ÇĘÚÌÅÍÌÅÎÍÅËÔÅÄÉÒȢ 

п {ƻƴǳœƭŀǊ 

9ÁÐąÌÁÎ ÁÒÁĥÔąÒÍÁÌÁÒ ÖÅ ÄÅÎÅÙÌÅÒ ÓÏÎÕÃÕÎÄÁ 
43! Áøą ÖÅ ÖÁÒÙÁÓÙÏÎÌÁÒąÎąÎ ÚÁÍÁÎ ÓÅÒÉÌÅÒÉ İÚÅÒÉÎÄÅ 
ëÏË ÉÙÉ ÓÏÎÕëÌÁÒ ÖÅÒÄÉøÉ ËÁÎąÔÌÁÎÍąĥÔąÒȢ $ÁÈÁ ĘÎÃÅ 
ÂÉÒëÏË ëÁÌąĥÍÁÄÁ ËÕÌÌÁÎąÌÁÎ -&##ȟ ÄÅÌÔÁȟ ÄÅÌÔÁςȟ 
ÔÏÎÎÅÔÚ ÇÉÂÉ ĘÚÎÉÔÅÌÉË ÙĘÎÔÅÍÌÅÒÉÎÉÎ ÂÁĥÁÒąÍą ÄÁ 
ÔÅËÒÁÒ ÉÓÐÁÔÌÁÎÍąĥÔąÒȢ "ÕÎÕÎÌÁ ÂÉÒÌÉËÔÅȟ ÄÅÒÉÎ 

ĘøÒÅÎÍÅ ÉëÉÎ ÖÕÒÇÕÌÁÎÁÎ ÖÅÒÉ ÍÉËÔÁÒąÎąÎ ÎÅ ËÁÄÁÒ 
ĘÎÅÍÌÉ ÏÌÄÕøÕ ÏÒÔÁÙÁ ËÏÙÕÌÍÕĥÔÕÒȢ 9ÁÐąÌÁÎ 
ÄÅÎÅÙÌÅÒ ÓÏÎÕÃÕÎÄÁ ÖÅÒÉ ÁÒÔÔąÒąÍą ÙÁÐąÌÁÒÁË 
ÂİÙİÔİÌÅÎ ÖÅÒÉ ËİÍÅÓÉÎÉÎ ëÏË ÄÁÈÁ ÉÙÉ ÓÏÎÕëÌÁÒ 
İÒÅÔÔÉøÉ ÇĘÚÌÅÍÌÅÎÍÅËÔÅÄÉÒȢ $ÁÈÁ ĘÎÃÅ 
ÖÕÒÇÕÌÁÄąøąÍąÚ ÇÉÂÉ ÄÅÒÉÎ ĘøÒÅÎÍÅÎÉÎ ÓÁÆ ÍÁËÉÎÅ 
ĘøÒÅÎÍÅÓÉÎÄÅÎ ÅÎ ĘÎÅÍÌÉ ÆÁÒËą ÖÅÒÉ ÍÉËÔÁÒąÄąÒȢ 
$ÅÒÉÎ ĘøÒÅÎÍÅ ÁÌÔ ÓÅÖÉÙÅÄÅÎ ĘÚÎÉÔÅÌÉËÌÅÒÌÅ ÓÅÓ 
ÂÉëÉÍÉȟ ÖÕÒÇÕÌÁÒą ÇÉÂÉ  ÄÁÈÁ ÙİËÓÅË ÓÅÖÉÙÅÄÅÎ 
ĘÚÎÉÔÅÌÉËÌÅÒ ÁÎÌÁÍÓÁÌ ÖÅ ÚÁÍÁÎÓÁÌ ÉÌÉĥËÉ ÇÉÂÉ  
ÁÒÁÓąÎÄÁ ÂÉÒ ÂÁøÌÁÎÔą ËÕÒÕÌÍÁÓąÎÄÁ ÏÌÄÕËëÁ 
ÆÁÙÄÁÌąÄąÒȢ "ÕÎÕÎ ÙÁÎą ÓąÒÁ ÄÅÎÅÙÓÅÌ ËÏĥÕÌÌÁÒÄÁËÉ 
ëÅĥÉÔÌÉ ëÅÖÒÅÓÅÌ ÅÔËÉÌÅÒ ÖÅ ÇİÒİÌÔİÌÅÒÅ ËÁÒĥą ÄÁ 
ÏÌÄÕËëÁ ÇİÒÂİÚ ÓÏÎÕëÌÁÒ İÒÅÔÅÂÉÌÍÅËÔÅȟ ÙİËÓÅË 
ÓąÎąÆÌÁÎÄąÒÍÁ ÄÏøÒÕÌÕøÕÎÁ ÕÌÁĥąÐ ÖÅ ÄÁÈÁ ÁÚ ÈÁÔÁ 
ÏÒÁÎąÎÁ ÕÌÁĥÁÒÁË ÂÁĥÁÒąÍą ÁÒÔąÒÍÁËÔÁÄąÒȢ 6ÅÒÉ 
ÁÒÔąÒąÍą ÄÁÔÁ ÁÕÇÍÅÎÔÁÔÉÏÎ  ÏÌÁÂÉÌÄÉøÉÎÃÅ ÇÅÒëÅË 
ÄİÎÙÁ ÖÅÒÉÌÅÒÉÎÅ ÂÅÎÚÅÔÉÌÍÅÙÅ ëÁÌąĥąÌÁÎ ÄÅÎÅÙ 
ËİÍÅÓÉÎÉÎ ÄÁÈÁ ÄÁ ÉÙÉ ÓÏÎÕëÌÁÒ ÖÅÒÍÅÓÉÎÅ ÎÅÄÅÎ 
ÏÌÍÁËÔÁÄąr. 

6ÅÒÉ ÍÉËÔÁÒąÎąÎ ëÏËÌÕøÕȟ ÖÅÒÉ ëÅĥÉÔÌÉÌÉøÉ ÖÅ 
ËÁÒÍÁĥąËÌąøą ĘøÒÅÎÍÅÙÉ ÄÁÈÁ ÉÙÉ ÈÁÌÅ 
ÇÅÔÉÒÅÂÉÌÍÅËÔÅÄÉÒȢ !ÙÒąÃÁ %3#-ρπ ÖÅÒÉ ËİÍÅÓÉÎÄÅ 
ÂÉÒÂÉÒÉÎÅ ÂÅÎÚÅÒ ÓÅÓÌÅÒÉÎȟ ËÁÔÅÇÏÒÉÌÅÒÉÎ ÏÌÍÁÍÁÓą ÄÁ 
ÂÕ ÎÏËÔÁÄÁ ĘÎÅÍÌÉ ÏÌÍÁËÔÁ ÄÅÎÅÙÌÅÒÄÅ ËÕÌÌÁÎąÌÁÎ 
93! ÍÏÄÅÌÌÅÒÉÎÉÎ ÓąÎąÆÌÁÒą ÁÙÒąĥÔąÒÍÁÓąÎÄÁ ËÏÌÁÙÌąË 
ÓÁøÌÁÍÁËÔÁÄąÒȢ dÌÅÒÌÅÙÅÎ ëÁÌąĥÍÁÌÁÒąÍąÚÄÁȟ ÁÙÎą 
ÓÉÎÉÒ Áøą ÍÏÄÅÌÌÅÒÉ ÖÅ ÆÁÒËÌą ËÏÍÂÉÎÁÓÙÏÎÌÁÒÌÁ 
ÅøÉÔÉÍ ÙÁÐąÌÁÒÁË ÁÙÒąĥÔąÒąÌÍÁÓą ÏÌÄÕËëÁ Çİë ÏÌÁÎ 
ÂÉÒÂÉÒÉÎÅ ÄÁÈÁ ëÏË ÂÅÎÚÅÒ ÓÅÓÌÅÒÉÎ ÂÕÌÕÎÄÕøÕ %3#-
υπ ÖÅÒÉ ËİÍÅÓÉ ÔÅÓÔ ÅÄÉÌÅÃÅËÔÉÒȢ  

 

4ÁÂÌÏ ςȢ %øÉÔÉÍ ÐÁÒÁÍÅÔÒÅÌÅÒÉȢ 

Deney 

No 

!Ɛ aƻŘŜƭƛ Girdi Birim 

{ŀȅƤǎƤ 

4ƤƪǘƤ 

Birim 

{ŀȅƤǎƤ 

YŀǘƳŀƴ ¸ŀǇƤǎƤ ό5ǸƐǸƳƭŜǊύ Girdi Verisi 

tŀǊœŀƭŀƴƳŀ 

Boyutu (Batch 

Size) 

9ƐƛǘƛƳ ¸ƛƴŜƭŜƳŜ 

{ŀȅƤǎƤ ό9ǇƻŎƘύ 

1 TSA 537 10 ¢{!όротύҌ¢ŀƳ .ŀƐƭƤόмлύ 16 150 

2 UKSB 537 10 ¦Y{.όротύҌ¢ŀƳ .ŀƐƭƤόмлύ 16 150 

3 4ƛŦǘ ¸ǀƴƭǸ 

¦Y{.ό4¸¦Y{.ύ 

537 10 4¸¦Y{.όротύҌ¢ŀƳ 

.ŀƐƭƤόмлύ 

16 150 

4 GTB 537 10 D¢.όротύҌ¢ŀƳ .ŀƐƭƤόмлύ 16 150 

5 4ƛŦǘ ¸ǀƴƭǸ D¢. 

ό4¸D¢.ύ 

537 10 4¸D¢.όротύҌ¢ŀƳ .ŀƐƭƤόмлύ 16 150 
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4ÁÂÌÏ σȢ $ÅÎÅÙ ÓÏÎÕëÌÁÒąȢ 

Deney No !Ɛ  

Modeli 

IŀƳ ±ŜǊƛ YǸƳŜǎƛ !ǊǘǘƤǊƤƭƳƤǒ ±ŜǊƛ YǸƳŜǎƛ 

¢Ŝǎǘ YŀȅōƤ ¢Ŝǎǘ 5ƻƐǊǳƭǳƐǳ ¢Ŝǎǘ YŀȅōƤ ¢Ŝǎǘ 5ƻƐǊǳƭǳƐǳ 

1 TSA 0,94 %77 0 %100 

2 UKSB 1,10 %75 0 %100 

3 4ƛŦǘ ¸ǀƴƭǸ ¦Y{. 1,04 %74 0 %100 

4 GTB 0,89 %77 0 %100 

5 4ƛŦǘ ¸ǀƴƭǸ D¢. 1,18 %80 0 %100 

 

   

(a) UKSB (b) GTB (c) TSA 

 
 

 

ɉÄɊ KÉÆÔ ÙĘÎÌİ 5+3" ɉÅɊ KÉÆÔ ÙĘÎÌİ '4"  

¤ÅËÉÌ φȢ $ÅÎÅÙ ÓÏÎÕëÌÁÒą ËÁÒÍÁĥąËÌąË ÍÁÔÒÉÓÌÅÒÉȢ ¤ÅËÉÌÌÅÒÄÅ ÂÅÌÉÒÔÉÌÅÎ ÓąÎąÆ ÉÓÉÍÌÅÒÉȠ πȡ ËĘÐÅË ÈÁÖÌÁÍÁÓąȟ ρȡ 
ÈÏÒÏÚ ÓÅÓÉȟ ρπȡ ÙÁøÍÕÒ ÓÅÓÉȟ ρρȡ ÄÁÌÇÁ ÓÅÓÉȟ ρςȡ ÁÔÅĥ ÓÅÓÉȟ ςπȡ ÂÅÂÅË ÁøÌÁÍÁ ÓÅÓÉȟ ςρȡ ÈÁÐĥąÒÍÁȟ σψȡ ÓÁÁÔ ÓÅÓÉȟ 

40: helikopter sesi, 41: elektrikli testere 
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mȊŜǘ 

KÏË ÓÁÙąÄÁ ÂÉÒÅÙÓÅÌ ëÁÌąĥÍÁÎąÎ ÓÏÎÕëÌÁÒąÎąÎ ÂÉÒÌÅĥÔÉÒÉÌÅÒÅË ÙÅÎÉ ÂÉÒ ÓÏÎÕÃÁ ÕÌÁĥąÌÍÁÓąÎÁ ÍÅÔÁ 
ÁÎÁÌÉÚ ÄÅÎÉÌÍÅËÔÅÄÉÒȢ -ÅÔÁ ÁÎÁÌÉÚ ÄÉøÅÒ ÁÎÁÌÉÚÌÅÒÉÎ ÁÎÁÌÉÚÉ ÏÌÁÒÁË ÙÏÒÕÍÌÁÎÍÁËÔÁÄąÒȢ -ÅÔÁ 
ÁÎÁÌÉÚ ÇİÎİÍİÚÄÅ ÓÁøÌąËȟ ÅøÉÔÉÍȟ ÐÓÉËÏÌÏÊÉ ÇÉÂÉ ÐÅË ëÏË ÆÁÒËÌą ÁÌÁÎÄÁ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ "Õ 
ëÁÌąĥÍÁ ÉÌÅ ÍÅÔÁ ÁÎÁÌÉÚÉÎ ÎÅ ÏÌÄÕøÕȟ ÔÁÒÉÈÓÅÌ ÇÅÌÉĥÉÍÉȟ ÍÅÔÁ ÁÎÁÌÉÚ ÔÅËÎÉøÉÎÉÎ ÉĥÌÅÍ ÁÄąÍÌÁÒąȟ 
ÍÅÔÁ ÁÎÁÌÉÚÄÅ ËÕÌÌÁÎąÌÁÎ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÔÅËÎÉËÌÅÒȟ ÍÅÔÁ ÁÎÁÌÉÚÉÎ ÇİëÌİ ÖÅ ÚÁÙąÆ ÙĘÎÌÅÒÉ 
ÁëąËÌÁÎÍąĥÔąÒȢ $ÁÈÁ ÓÏÎÒÁ ςππυ-ςπρω ÙąÌÌÁÒą ÁÒÁÓąÎÄÁ İÌËÅÍÉÚÄÅ ÍÅÔÁ ÁÎÁÌÉÚ ÔÅËÎÉøÉ 
ËÕÌÌÁÎąÌÁÒÁË ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥ ëÁÌąĥÍÁÌÁÒ ÔÁÒÁÎÍąĥÔąÒȢ 4ÁÒÁÍÁ ÉĥÌÅÍÉ ÕÌÕÓÁÌ ÔÅÚ ÉÚÌÅÍÅ ÍÅÒËÅÚÉȟ 
'ÏÏÇÌÅ 3ÃÈÏÌÁÒȟ %ÂÓÃÏÈÏÓÔ ÇÉÂÉ ËÁÙÎÁËÌÁÒÄÁÎ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ 4ÁÒÁÍÁ ÓÏÎÕÃÕÎÄÁ ρπς ɉÔÅÚȟ 
ÍÁËÁÌÅɊ ëÁÌąĥÍÁÙÁ ÕÌÁĥąÌÍąĥÔąÒȢ dÎÃÅÌÅÎÅÎ ëÁÌąĥÍÁÌÁÒąÎ χπ ÔÁÎÅÓÉÎÉÎ ÅøÉÔÉÍ ÁÌÁÎąÎÄÁȟ ρ 
ÔÁÎÅÓÉÎÉÎ ÆÉÎÁÎÓ ÁÌÁÎąÎÄÁȟ φ ÔÁÎÅÓÉÎÉÎ ÉĥÌÅÔÍÅ ÁÌÁÎąÎÄÁȟ ςπ ÔÁÎÅÓÉÎÉÎ ÐÓÉËÏÌÏÊÉ ÁÌÁÎąÎÄÁ ÖÅ ρ 
ÔÁÎÅÓÉÎÉÎ ÄÅ ÓÔÒÁÔÅÊÉ ÁÌÁÎąÎÄÁ ÏÌÄÕøÕ ÇĘÒİÌÍİĥÔİÒȢ KÁÌąĥÍÁÌÁÒÁ ÄÝÈÉÌ ÅÄÉÌÅÎ ÁÎÁÌÉÚ ÓÁÙąÌÁÒąÎąÎ 
en az 5 ve en fazla ςσφ ÁÄÅÔ ÏÌÄÕøÕ ÇĘÒİÌÍİĥÔİÒȢ 9ÁÐąÌÁÎ ÉÎÃÅÌÅÍÅÌÅÒÄÅÎ ÇĘÒİÌÄİøİ ÇÉÂÉ ÓÏÓÙÁÌ 
ÂÉÌÇÉÌÅÒ ÁÌÁÎąÎÄÁ ÅøÉÔÉÍ ÖÅ ÐÓÉËÏÌÏÊÉ ÄąĥąÎÄÁ ëÏË ÁÚ ëÁÌąĥÍÁ ÙÁÐąÌÄąøą ÇĘÒİÌÍİĥÔİÒȢ  
Anahtar Kelimeler:  -ÅÔÁ !ÎÁÌÉÚȟ 3ÏÓÙÁÌ "ÉÌÉÍÌÅÒ -ÅÔÁ !ÎÁÌÉÚ 5ÙÇÕÌÁÍÁÌÁÒą 

What is Meta Analysis?  Applications of Meta Analysis in A 

Research on Social Sciences in Turkey (2005-2019) 

Abstract 

Meta-analysis is described as reaching to new conclusions by combining the results of a large 
number of individual studies. Meta analysis is interpreted as the analysis of other analyzes. 
Meta analysis is now used in many different areas such as health, education and psychology. 
In this study, it was explained what meta-analysis is, its historical development, process steps 
of meta-analysis technique, statistical techniques used in meta-analysis, strengths and 
weaknesses of meta-analysis. Later, the studies carried out by meta analysis technique in our 
country between 2005-2019  were investigated. The investigation process was carried out 
from sources such as national thesis monitoring center, Google scholar, ebscohost. As a result 
of the investigation, 102 (thesis, article) studies were detected. Among detected studies, 70 
were in the field of education, 1 was in the field of finance, 6 were in the field of business, 20 
were in the field of psychology and 1 was in the field of strategy. The number of analysis 
included in these studies was at least 5 and most 236. As it could be seen from the 
investigations, it was detected that very little work was performed in the field of social studies 
except for education and psychology. 
Keywords : Meta Analysis, Social Sciences Meta Analysis Applications 

 

1 DƛǊƛǒ 

0ÅË ëÏË ÆÁÒËÌą ÄÉÓÉÐÌÉÎÄÅȠ ÁÙÎą ËÏÎÕÄÁ ÁÎÃÁË 
ÂÉÒÂÉÒÉÎÄÅÎ ÂÁøąÍÓąÚ ÏÌÁÒÁË ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ 
ëÁÌąĥÍÁÌÁÒąÎ ÓÅÎÔÅÚÌÅÎÍÅÓÉ ÏÌÄÕËëÁ ÇİÎÃÅÌ ÂÉÒ 
ËÏÎÕÄÕÒȢ !ÒÁĥÔąÒÍÁÃąÌÁÒ ÔÁÒÁÆąÎÄÁÎ ÂÉÒ ÓÏÒÕÎÕÎ 
ëĘÚİÍİÎÅ ÙĘÎÅÌÉË ÏÌÁÒÁË ÔÅË ÂÉÒ ëÁÌąĥÍÁÎąÎ ÙÅÔÅÒÌÉ 
ÏÌÍÁÄąøą ÆÉËÒÉ ËÁÂÕÌ ÅÄÉÌÍÉĥÔÉÒȢ "Õ ÎÅÄÅÎÌÅ ÂÉÌÉÍÉÎ 
ÔÅÍÅÌÉÎÄÅ ÐÅË ëÏË ÆÁÒËÌą ëÁÌąĥÍÁ ÓÏÎÕÃÕÎÄÁÎ ÂÉÌÇÉ 
ÂÉÒÉËÉÍÉ ÅÄÉÎÉÌÍÅÓÉ ÙÁÔÍÁËÔÁÄąÒȢ ςπȢ ÙÙ ÂÁĥÌÁÒąÎÄÁÎ 

ÇİÎİÍİÚÅ ËÁÄÁÒ ÍÏÄÅÒÎ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÔÅËÎÉËÌÅÒ ÁÙÎą 
ËÏÎÕÄÁ ÂÉÒÂÉÒÉÎÄÅÎ ÂÁøąÍÓąÚ ÏÌÁÒÁË ÙÁÐąÌÁÎ 
ÄÅÎÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒąÎ ÓÏÎÕëÌÁÒąÎąÎ ÂÉÒÌÅĥÔÉÒÉÌÍÅÓÉ 
ÉëÉÎ ËÕÌÌÁÎąÌÍąĥÔąÒȢ "Õ ÓİÒÅë ÓÏÎÕÃÕÎÄÁ ÚÁÍÁÎ 
ÉëÅÒÉÓÉÎÄÅ ÙÅÎÉ ÙĘÎÔÅÍÌÅÒ ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒ ρ Ȣ  

!ÒÁĥÔąÒąÌÍÁË ÉÓÔÅÎÅÎ ÂÉÒ ËÏÎÕÙÌÁ ÉÌÇÉÌÉ ÔÅË ÂÉÒ 
ëÁÌąĥÍÁÎąÎ ëĘÚİÍ ÓÕÎÍÁÙÁÃÁøąȟ ÄÁÈÁÓą 
ÄİÚÅÎÌÅÍÅÓÉ ÉÙÉ ÙÁÐąÌÍÁÍąĥ ÂÉÒ ÁÒÁĥÔąÒÍÁÎąÎ ÄİĥİË 
ĘÎÅÍ ÄİÚÅÙÉÎÅ ÓÁÈÉÐ ÂÉÒ ëÁÌąĥÍÁÙÁ ÄÁÈÉ ëĘÚİÍ 
ÏÌÁÍÁÙÁÃÁøą ÁÒÁĥÔąÒÍÁÃąÌÁÒąÎ ÏÒÔÁË ËÁÒÁÒąÄąÒȢ "Õ 
ÁĥÁÍÁÄÁ ÍÅÔÁ ÁÎÁÌÉÚÉ ÙĘÎÔÅÍÉ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ 
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+ąÓÁÃÁ ÄÉøÅÒ ÁÎÁÌÉÚÌÅÒÉÎ ÁÎÁÌÉÚÉ ÏÌÁÒÁË ËÁÂÕÌ ÅÄÉÌÅÎ 
ÍÅÔÁ ÁÎÁÌÉÚÉȠ ëÏË ÓÁÙąÄÁËÉ ÂÉÒÅÙÓÅÌ ëÁÌąĥÍÁÄÁÎ ÅÌÄÅ 
edilen anÁÌÉÚ ÓÏÎÕëÌÁÒąÎąÎ ÂÉÒÌÅĥÔÉÒÉÌÅÒÅË ÙÅÎÉ ÂÉÒ 
ÓÏÎÕÃÁ ÕÌÁĥąÌÍÁÓąÎą ÓÁøÌÁÙÁÎ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÂÉÒ ÁÎÁÌÉÚ 
ÙĘÎÔÅÍÉÄÉÒ [2] .  

"Õ ëÁÌąĥÍÁ ÉÌÅ ÍÅÔÁ ÁÎÁÌÉÚ ËÁÖÒÁÍą ÄÅÔÁÙÌą 
ÏÌÁÒÁË ÁëąËÌÁÎÁÒÁË İÌËÅÍÉÚÄÅ ςππυ-ςπρω ÙąÌÌÁÒą 
ÁÒÁÓąÎÄÁ ÓÏÓÙÁÌ ÂÉÌÉÍÌÅÒ ÁÌÁÎąÎÄÁ ÍÅÔÁ ÁÎÁÌÉÚÉ 
ÙĘÎÔÅÍÉ ËÕÌÌÁÎąÌÁÒÁË ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥ ëÁÌąĥÍÁ 
ĘÒÎÅËÌÅÒÉ ÉÎÃÅÌÅÎÍÉĥÔÉÒȢ  

2 Meta Analiz 

"ÉÌÉÍÓÅÌ ÂÉÒ ëÁÌąĥÍÁÙąȟ ÂÉÌÇÉÌÅÒÉÎ ÔÏÐÌÁÎąÐ 
ÇÒÕÐÌÁÎÄąÒąÌÍÁÓąÎą ÏÌÁÒÁË ÔÁÎąÍÌÁÙÁÃÁË ÏÌÕÒÓÁËȠ 
ÂÉÒÂÉÒÉÎÅ ÂÅÎÚÅÙÅÎ ÁÒÁĥÔąÒÍÁÌÁÒąÎ ÉÎÃÅÌÅÎÍÅÓÉȟ 
ÄÅÒÌÅÎÍÅÓÉ ÖÅ ëÁÌąĥÍÁ ëąËÁÒąÍÌÁÒąÎąÎ ÇİÖÅÎÉÌÉÒÌÉøÉÎÉ 
ÓÁøÌÁÙÁÃÁË ÍÁÔÅÒÙÁÌÌÅÒÉÎ ÈÁÚąÒÌÁÎÍÁÓą ÏÌÄÕËëÁ 
ĘÎÅÍÌÉÄÉÒ [3] . τ ȭÅ ÇĘÒÅ ÖÅÒÉ ÁÎÁÌÉÚÌÅÒÉ ÔÅÍÅÌ ÏÌÁÒÁË 
σȭ Å ÁÙÒąÌÍÁËÔÁÄąÒȠ ÂÉÒÉÎÃÉÌ ÁÎÁÌÉÚȟ ÉËÉÎÃÉÌ ÁÎÁÌÉÚ ÖÅ 
meta-ÁÎÁÌÉÚÉȢ "ÉÒ ëÁÌąĥÍÁ ÉÌÅ ÔÏÐÌÁÎÁÎ ÏÒÉÊÉÎÁÌ 
verilerin analizi birincil analizdir . Daha ileri 
ÉÓÔÁÔÉÓÔÉËÓÅÌ ÙĘÎÔÅÍÌÅÒ ËÕÌÌÁÎąÌÁÒÁË ÏÒÉÊÉÎÁÌ 
ÁÒÁĥÔąÒÍÁ ÓÏÒÕÓÕÎÄÁÎ ÅÌÄÅ ÅÄÉÌÅÎ ÖÅÒÉÌÅÒÉÎ ÔÅËÒÁÒ 
ÃÅÖÁÐÌÁÎÍÁÓą ÉËÉÎÃÉÌ ÖÅÒÉ ÁÎÁÌÉÚÉÄÉÒȢ -ÅÔÁ- analiz 
ÙĘÎÔÅÍÉ ÉÓÅ ÂÉÒÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒÄÁÎ ÅÌÄÅ ÅÄÉÌÅÎ 
ÓÏÎÕëÌÁÒąÎ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË ÁÎÁÌÉÚ ÅÄÉÌÍÅÓÉÄÉr.  

-ÅÔÁ ÁÎÁÌÉÚÉÎ ÁÍÁÃąȠ ÂÅÌÉÒÌÉ ÂÉÒ ÅÔËÉÙÉ ÔÅË ÂÉÒ 
ÔÁÈÍÉÎ ÅÔÍÅ ÙĘÎÔÅÍÉ ÉÌÅ ÇĘÓÔÅÒÅÂÉÌÍÅË ÉëÉÎ ÅÎ ÁÚ ÉËÉ 
ëÁÌąĥÍÁÙÁ ÁÉÔ ÖÅÒÉÌÅÒÉÎ ÂÉÒÌÅĥÔÉÒÉÌÍÅÓÉÄÉÒȢ -ÅÔÁ 
ÁÎÁÌÉÚ ÙĘÎÔÅÍÉ ÕÙÇÕÌÁÎÁÂÉÌÉÒÌÉøÉ ÂÁËąÍąÎÄÁÎ ËÅÎÄÉ 
ÉëÅÒÉÓÉÎÄÅ ÂÁÚą ÓąÎąÒÌÁÒą ÂÕÌÕÎÁÎ ÂÉÒ ÙĘÎÔÅÍÄÉÒȢ 
DenÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒąÎ ÓÏÎÕëÌÁÒą ÕÙÇÕÌÁÎÁÂÉÌÉÒ 
ÄÕÒÕÍÌÁÒąÎ ÉÌËÉÄÉÒȢ 4ÅÏÒÉË ëÁÌąĥÍÁÌÁÒąÎȟ ËÌÁÓÉË 
ÄÅÒÌÅÍÅÌÅÒÉÎ ÖÅ ÔÁÓÌÁËÌÁÒąÎ ĘÚÅÔÌÅÎÍÅÓÉ ÁÍÁÃąÙÌÁ 
ËÕÌÌÁÎąÌÁÍÁÚȢ dËÉÎÃÉ ÕÙÇÕÌÁÎÁÂÉÌÉÒÌÉË ÄÕÒÕÍÕȠ ÓÏÎÕë 
ÒÁÐÏÒÌÁÒą ÎÉÃÅÌ ÖÅÒÉ ÏÌÁÎ ÙÁ ÄÁ ÔÁÎąÍÌÁÙąÃą 
istatistiksel metotlÁÒÌÁ ÅÌÄÅ ÅÄÉÌÅÎ ÖÅÒÉÌÅÒ İÚÅÒÉÎÄÅÎ 
ÙÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒÄÁ ËÕÌÌÁÎąÌÁÂÉÌÉÒȢ 3ÏÎ ÏÌÁÒÁË 
ÁÒÁĥÔąÒÍÁ ÒÁÐÏÒÌÁÒąÙÌÁ ĘÚÅÔ ÏÌÁÒÁË ÖÅÒÉÌÅÎ ÓÏÎÕë 
ÉÓÔÁÔÉÓÔÉËÌÅÒÉÎÉ ÔÅËÒÁÒ ÁÎÁÌÉÚ ÁÍÁëÌą ËÕÌÌÁÎąÌÁÂÉÌÉÒȢ %Ë 
ÏÌÁÒÁË İë ÖÅÙÁ ÄÁÈÁ ÆÁÚÌÁ ÇÒÕÐ ÉëÉÎ ËÁÒĥąÌÁĥÔąÒÍÁ 
yapan genel tekniËÌÅÒ ÂÕÌÕÎÍÁÍÁËÔÁÄąÒȢ !ÙÒąÃÁ 
ëÏËÌÕ ÒÅÇÒÅÓÙÏÎȟ ÁÙÒąĥÔąÒÍÁ ÁÎÁÌÉÚÉ ÖÅ ÆÁËÔĘÒ ÁÎÁÌÉÚÉ 
ÇÉÂÉ ÔÅËÎÉËÌÅÒÉÎ ËÕÌÌÁÎąÌÄąøą ëÁÌąĥÍÁÌÁÒąÎ ÏÒÔÁË ÂÉÒ 
ÅÔËÉ ÂİÙİËÌİøİÎÅ ÄĘÎİĥİÍİ ÈÅÎİÚ ÂÉÌÉÎÍÅÄÉøÉ ÉëÉÎ 
ÍÅÔÁ ÁÎÁÌÉÚÉ ÙÁÐąÌÁÍÁÍÁËÔÁÄąÒ [5] . Meta analiz 
ÔÅËÎÉøÉÎÉÎ ÁÍÁëÌÁÒąȠ 

Ɇ BÉÌÉÍÓÅÌ ÌÉÔÅÒÁÔİÒÄÅ ÏÌÕĥÁÎ ÔÕÔÁÒÓąÚÌąËÌÁÒą 
ÄÅøÅÒÌÅÎÄÉÒÅÒÅË ÎÅÄÅÎÌÅÒÉÎÉ ÉÎÃÅÌÅÍÅËȟ 

Ɇ vÒÎÅËÌÅÍ ÓÁÙąÓą ËİëİË ÏÌÁÎ ëÁÌąĥÍÁÌÁÒą 
ÂÉÒÌÅĥÔÉÒÅÒÅË ÔÏÐÌÁÍ ĘÒÎÅËÌÅÍ ÇÅÎÉĥÌÉøÉÎÉÎ 

ÁÒÔÔąÒąÌÍÁÓą ÖÅ ÂĘÙÌÅÃÅ ÐÁÒÁÍÅÔÒÅ ÔÁÈÍÉÎ ËÅÓÉÎÌÉøÉ 
ÖÅ ÇİÃİÎİ ÁÒÔÔąÒÍÁËȟ 

Ɇ !ÍÁëÌÁÒą ÏÌÍÁÙÁÎ ÂÉÒÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒąÎ 
ËÏÎÕÌÁÒąÎąÎ ÄÁ ÁÎÁÌÉÚ ÅÄÉÌÍÅÓÉȟ 

Ɇ KÁÌąĥÍÁÌÁÒą ÉëÅÒÉÓÉÎÄÅ ÏÌÕĥÁÎ ÈÅÔÅÒÏÊÅÎÌÉøÉÎ 
ÄÏøÒÕ ËÁÙÎÁËÌÁÒąÎą ÂÕÌÍÁËȟ 

Ɇ Maliyet-fayda dengesi bozulmadan 
ÓÏÎÕëÌÁÒą ÔÁÈÍÉÎ ÅÔÍÅËȟ 

Ɇ dÌÅÒÉÄÅ ÁÌąÎÁÃÁË ËÁÒÁÒÌÁÒÁ ÖÅ ÙÁÐąÌÁÃÁË 
ëÁÌąĥÍÁÌÁÒÁ ËÁÙÎÁË ÏÌÕĥÔÕÒmak, 

Ɇ %ÌÄÅ ÅÄÉÌÅÃÅË ÙÅÎÉ ÓÏÎÕëÌÁÒ ÉÌÅ ÙÅÎÉ 
ÁÒÁĥÔąÒÍÁ ËÏÎÕÌÁÒą ÏÒÔÁÙÁ ëąËÁÒÍÁËȢ 

 

2.1 Meta-!ƴŀƭƛȊƛƴ DŜƭƛǒƛƳƛ  

 3ÏÎ ÙąÌÌÁÒÄÁ ÏÌÄÕËëÁ ÐÏÐİÌÅÒ ÂÉÒ ÙĘÎÔÅÍ ÏÌÁÎ 
meta-ÁÎÁÌÉÚÉ ÉÌË ÏÌÁÒÁË 3ÏÓÙÁÌ "ÉÌÉÍÌÅÒ ÁÌÁÎąÎÄÁ ÖÅ 
ρωππȭÌİ ÙąÌÌÁÒÄÁ ÏÒÔÁÙÁ ëąËÍąĥÔąÒȢ -ÅÔÁ ÁÎÁÌÉÚ 
ÙĘÎÔÅÍÉÙÌÅ ÉÌË ÏÌÁÒÁË ρωπτ ÙąÌąÎÄÁ 0ÅÁÒÓÏÎ 
ÁĥąÌÁÎÍÁ ÖÅ ĘÌİÍ ÁÒÁÓąÎÄÁËÉ ÉÌÉĥËÉÙÉ ÏÒÔÁÙÁ ËÏÙÁÎ 
ÂÉÒ ëÁÌąĥÍÁ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ ρωσπ ÙąÌąÎÄÁÎ 
ÉÔÉÂÁÒÅÎ ÉÓÅ İÚÅÒÉÎÄÅ ÃÉÄÄÉ ÏÌÁÒÁË ëÁÌąĥÍÁÌÁÒ ÙÁÐąÌÁÎ 
ÂÉÒ ÙĘÎÔÅÍ ÏÌÍÕĥÔÕÒȢ ρωσς ÙąÌąÎÄÁ &ÉÓÈÅÒ 
ÔÁÒÁÆąÎÄÁÎ ÆÁÒËÌą ÄÅÎÅÍÅÌÅÒÄÅÎ ÅÌÄÅ ÅÄÉÌÅÎ ÏÌÁÓąÌąË 
ÓÏÎÕëÌÁÒąÎąÎ ÂÉÒÌÅĥÔÉÒÉÌÍÅÓÉ ÔÅËÎÉøÉ ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ 
ρωυτ ÙąÌąÎÄÁ ÉÓÅ #ÏÃÈÒÁÎȟ ÆÁÒËÌą ÚÁÍÁÎȟ ËÏÎÕÍ ÖÅ 
ÂÉÒÉÍÌÅÒ İÚÅÒÉÎÄÅ ÕÙÇÕÌÁÎÍąĥ ÁÒÁĥÔąÒÍÁÌÁÒą ÂÉÒ 
ÁÒÁÙÁ ÇÅÔÉÒÅÒÅË ÐÁÒÁÍÅÔÒÅ ÄÅøÅÒÌÅÒÉÎÉÎ ÔÁÈÍÉÎÉÎÅ 
ÙĘÎÅÌÉË ÂÉÒ ËÁÒĥąÌÁĥÔąÒÍÁ ÔÅËÎÉøÉ ÇÅÌÉĥÔÉÒÍÉĥÔÉÒȢ ρωχπ 
ÙąÌą ÖÅ ÓÏÎÒÁËÉ ÙąÌÌÁÒÄÁ 'ÌÁÓÓ ÄÁÖÒÁÎąĥ ÖÅ ÓÏÓÙÁÌ 
ÂÉÌÉÍÌÅÒ ÁÌÁÎąÎÄÁ ÄÅÎÅÙ ÖÅ ËÏÎÔÒÏÌ ÇÒÕÐÌÁÒąÎąÎ ÅÌÄÅ 
ÅÄÉÌÅÎ ÔÁÈÍÉÎÉÎ ÅÔËÉ ÇÅÎÉĥÌÉøÉÎÉÎ ÎÉÃÅÌÉËÓÅÌ ÁëąÄÁÎ 
ÂÉÒÌÅĥÔÉÒÉÌÅÂÉÌÄÉøÉ ÂÉÒ ÔÅËÎÉË ÇÅÌÉĥÔÉÒÅÒÅË ÂÕ ÔÅËÎÉøÅ 
Ȱ-ÅÔÁ ÁÎÁÌÉÚÉȱ ÁÄąÎą ÖÅÒÍÉĥÔÉÒȢ ρωψρ ÙąÌąÎÄÁ 'ÌÁÓÓȟ 
ρωψς ÙąÌąÎÄÁ ÉÓÅ (ÕÎÔÅÒȟ 3ÃÈÍÉÄÔ ÖÅ *ÁÃËÓÏÎ 
ÔÁÒÁÆąÎÄÁÎ ÍÅÔÁ-ÁÎÁÌÉÚ ÔÅËÎÉËÌÅÒÉÎÉ ÉëÅÒÅÎ ËÉÔÁÐÌÁÒ 
ÙÁÙąÎÌÁÎÍąĥÔąÒ [5] . 

2.2 aŜǘŀ !ƴŀƭƛȊ ¸ǀƴǘŜƳƛƴƛƴ TǒƭŜƳ .ŀǎŀƳŀƪƭŀǊƤ 

-ÅÔÁ ÁÎÁÌÉÚ ëÁÌąĥÍÁÓąÎÄÁ ÅÎ ÓąË ÇĘÒİÌÅÎ 
ÙÁÎÌąĥÌÁÒÄÁÎ ÂÉÒÉȠ ÁÎÁÌÉÚ ÙÁÐąÌÁÃÁË ÔİÍ ëÁÌąĥÍÁÌÁÒąÎ 
bir havuzda toplanarak hepsinden genel bir sonuca 
ÇÉÄÉÌÍÅÓÉ ÂÉëÉÍÉÎÄÅ ÁÌÇąÌÁÎÍÁÓąÄąÒȢ !ÎÃÁË ÍÅÔÁ 
ÁÎÁÌÉÚÄÅ ÄÉøÅÒ ÂÉÌÉÍÓÅÌ ÁÒÁĥÔąÒÍÁÌÁÒÄÁ ÏÌÄÕøÕ ÇÉÂÉ 
ÉÎÃÅÌÅÎÅÎ ËÏÎÕÙÁ ÙĘÎÅÌÉË ÂÉÒ ÈÉÐÏÔÅÚ ËÕÒÕÌÕÒ ÖÅ 
ÁĥÁøąÄÁËÉ ÉĥÌÅÍ ÁÄąÍÌÁÒą ÓąÒÁÙÌÁ ÕÙÇÕÌÁÎąÒ φ Ȣ 

2.2.1 aŜǘŀ !ƴŀƭƛȊƛƴ !ǊŀǒǘƤǊƳŀ tǊƻōƭŜƳƛƴƛƴ 
¢ŀƴƤƳƭŀƴƳŀǎƤ 

 -ÅÔÁ ÁÎÁÌÉÚÉ ëÁÌąĥÍÁÓąÎąÎ ÄİÚÇİÎ ÆÏÒÍİÌÉÚÅ 
ÅÄÉÌÍÉĥ ÂÉÒ ÓÏÒÕ ÖÅ ÄİÚÇİÎ ÂÉÒ ÐÌÁÎÌÁÍÁ ÉÌÅ 
ÂÁĥÌÁÍÁÓą ÇÅÒÅËÍÅËÔÅÄÉÒȢ !ÒÁĥÔąÒÍÁÃąÎąÎ ÉÌË ÏÌÁÒÁË 
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ÁÒÁĥÔąÒÍÁ ÐÒÏÂÌÅÍÉÎÉÎ ÔÅÍÅÌÉÎÉ ÏÌÕĥÔÕÒÁÃÁË ÂÉÒ 
ÈÉÐÏÔÅÚ ÏÌÕĥÔÕÒÍÁÓą ÇÅÒÅËÍÅËÔÅÄÉÒȢ (ÉÐÏÔÅÚ 
kurulurken [7] ; 

Ɇ ,ÉÔÅÒÁÔİÒÄÅȟ ËÕÒÕÌÁÎ ÈÉÐÏÔÅÚÉ ÔÅÓÔ ÅÔÍÅÙÅ 
ÙĘÎÅÌÉË ÏÌÁÒÁË ÙÅÔÅÒÌÉ ÖÅÒÉ ÂÕÌÕÎÍÁÌąÄąÒȟ 

Ɇ +ÕÒÕÌÁÎ ÈÉÐÏÔÅÚ ÉÎÃÅÌÅÎÅÍÅÙÅÃÅË ËÁÄÁÒ ëÏË 
ëÁÌąĥÍÁÎąÎ ÉÎÃÅÌÅÎÍÅÓÉÎÉ ÇÅÒÅËÔÉÒÍÅÍÅÌÉÄÉÒȟ 

Ɇ !ÎÁÌÉÚÉÎ ÂÉÒ ÁÍÁÃą ÏÌÍÁÌą ÖÅ ÁÒÁĥÔąÒąÌÁÎ ËÏÎÕ 
ÄÉøÅÒ ÂÉÒÅÙÌÅÒÉ ÄÅ ÉÌÇÉÌÅÎÄÉÒÍÅÌÉÄÉÒȢ  

%ÔËÉ ÖÁÒÌąøąÎąÎ ÖÅ ÂİÙİËÌİøİÎİÎ ÓÁÐÔÁÎÍÁÓą 
ÍÅÔÁ ÁÎÁÌÉÔÉË ÂÉÒ ĘÚÅÔ ÉëÉÎ ÙÅÔÅÒÌÉ ÏÌÁÃÁËÔąÒȢ "ÉÒ 
ÁÒÁĥÔąÒÍÁ ÐÒÏÂÌÅÍÉ ÂÅÌÉÒÌÅÎÉÒËÅÎ ÉÌË ÁÄąÍ ÂÁøąÍÌą 
ÖÅ ÂÁøąÍÓąÚ ÄÅøÉĥËÅÎÌÅÒÅ ËÁÒÁÒ ÖÅÒÉÌÍÅÓÉÄÉÒȢ $Áha 
ÓÏÎÒÁ ÅÔËÉ ÂİÙİËÌİøİÎİÎ ÈÁÎÇÉ ÔİÒÄÅ ËÕÌÌÁÎąÌÁÃÁøą 
ÂÅÌÉÒÌÅÎÍÅÌÉÄÉÒȢ "Õ ÁĥÁÍÁ ÓÏÎÒÁÓąÎÄÁ ëÁÌąĥÍÁÎąÎ 
ÅÖÒÅÎÉÎÉ ÏÌÕĥÔÕÒÁÃÁË ÂÉÒ ÌÉÔÅÒÁÔİÒ ÔÁÒÁÍÁÓą 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÅËÔÅÄÉÒ [6] . 

2.2.2 aŜǘŀ !ƴŀƭƛȊƛƴ [ƛǘŜǊŀǘǸǊ ¢ŀǊŀƳŀǎƤ  

!ÒÁĥÔąÒÍÁÃą ÍÅÔÁ ÁÎÁÌÉÚ ëÁÌąĥÍÁÓąÎąÎ ÁÍÁÃąÎą 
beliÒÌÅÄÉËÔÅÎ ÓÏÎÒÁ ÌÉÔÅÒÁÔİÒ ÔÁÒÁÍÁÓąÎÁ 
ÂÁĥÌÁÍÁÌąÄąÒȢ dÎÔÅÒÎÅÔ ÁÒÁÍÁ ÍÏÔÏÒÌÁÒąȟ ÔÅÚ 
ÂÁÎËÁÌÁÒąȟ ËİÔİÐÈÁÎÅÌÅÒ ÖÅÙÁ ÄÏøÒÕÄÁÎ ÄÉøÅÒ 
ÁÒÁĥÔąÒÍÁÃąÌÁÒÄÁÎ ËÁÙÎÁËÌÁÒ ÔÏÐÁÒÌÁÙÁÂÉÌÉÒÌÅÒȢ 
!ÒÁĥÔąÒÍÁ ÙÁÐąÌÁÎ ÁÎÁÈÔÁÒ ËÅÌÉÍÅÌÅÒÉÎ ĘÚÅÎÌÅ 
ÓÅëÉÌÍÅÓÉ ÇÅÒÅËÍÅËÔÅÄÉÒ [6] . 

2.2.3 Meta AnaliȊƛƴ {ŜœƛƭŜƴ 4ŀƭƤǒƳŀƭŀǊƤƴ YƻŘƭŀƴƳŀǎƤ 

,ÉÔÅÒÁÔİÒ ÔÁÒÁÍÁÓą ÓÏÎÕÃÕÎÄÁ ÕÌÁĥąÌÁÎ ÔİÍ 
ÙÁÙąÎÌÁÒąÎ ÍÅÔÁ ÁÎÁÌÉÚÅ ÄÝÈÉÌ ÅÄÉÌÅÃÅøÉ ÄİĥİÎÃÅÓÉ 
ÈÁÔÁÌąÄąÒȢ ,ÉÔÅÒÁÔİÒ ÁÒÁĥÔąÒÍÁÓąÙÌÁ ÂÕÌÕÎÁÎ ÔİÍ 
ëÁÌąĥÍÁÌÁÒąÎ ÁÎÁÌÉÚÅ ÄÝÈÉÌ ÅÄÉÌÍÅÓÉ ÁÒÁĥÔąÒÍÁÃąÙą 
ÈÁÔÁÌą ÖÅ ÙÁÎÌą ÓÏÎÕëÌÁÒÁ ÇĘÔİÒÅÃÅËÔÉÒȢ KÁÌąĥÍÁÌÁÒ 
ÁÒÁĥÔąÒÍÁÃąÎąÎ ÂÅÌÉÒÌÅÄÉøÉ ËÒÉÔÅÒÌÅÒ ÄÏøÒÕÌÔÕÓÕÎÄÁ 
ËÁÂÕÌ ÖÅÙÁ ÒÅÔ ÅÄÉÌÍÅÌÉÄÉÒȢ (ÅÒ ÂÉÒ ÁÒÁĥÔąÒÍÁÄÁÎ 
ÅÌÄÅ ÅÄÉÌÅÎ ÔÁÎąÍÌÁÙąÃą ÂÉÌÇÉÌÅÒÉÎ ÓÁÙąÓÁÌ ÖÅÒÉÌÅÒÅ 
ëÅÖÒÉÌÍÅÓÉ ÉëÉÎ ËÏÄÌÁÍÁ ÙĘÎÔÅÍÉ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ 
Bu teknik hem genellenebilmeli hem de 
ëÁÌąĥÍÁÌÁÒąÎ ÅĥÓÉÚ ÔÁÒÁÆÌÁÒąÎą ÙÁÎÓąÔÁÃÁË ÂÉëÉÍÄÅ ÖÅ 
ÅÎ ÄİĥİË ÓÅÖÉÙÅÄÅ ĘÚÅÌ ÏÌÍÁÌąÄąÒȢ KÁÌąĥÍÁ ËÁÙÎÁËÌą 
ÂÁÚą ÂÅÌÉÒÓÉÚÌÉËÌÅÒ ÏÌÁÂÉÌÅÃÅøÉ ÉëÉÎ ËÏÄÌÁÍÁ ÓÉÓÔÅÍÉ 
ÄÉËËÁÔÌÉ ÂÉÒ ÂÉëÉÍÄÅ ÇÅÌÉĥÔÉÒÉÌÍÅÌÉÄÉÒ [6] .   

2.2.4 aŜǘŀ !ƴŀƭƛȊƛƴ 9ǘƪƛ .ǸȅǸƪƭǸƐǸ TƴŘŜƪǎƛ 

"ÉÒ ëÁÌąĥÍÁÎąÎ ÉÌÉĥËÉ ÇİÃİ ÖÅ ÙĘÎİÎİ ÂÅÌÉÒÌÅÙÅÎ 
ÓÔÁÎÄÁÒÔ ĘÌëİ ÄÅøÅÒÉ ÅÔËÉ ÂİÙİËÌİøİÄİÒȢ -ÅÔÁ 
ÁÎÁÌÉÚÉÎ ÅÔËÉ ÂİÙİËÌİøİ ËÁÖÒÁÍąȠ ÉËÉ ÇÒÕÂÁ ÁÉÔ 
ÏÒÔÁÌÁÍÁÌÁÒ ÁÒÁÓą ÆÁÒËąÎ ÓÔÁÎÄÁÒÔ ÓÁÐÍÁÙÁ 
ÂĘÌİÎÍÅÓÉÙÌÅ ÅÌÄÅ ÅÄÉÌÍÅËÔÅÄÉÒȢ 'ÒÕÐ ÏÒÔÁÌÁÍÁÌÁÒą 
ÁÒÁÓąÎÄÁËÉ ÆÁÒËąÎ ÁÒÔąÐȟ ÓÔÁÎÄÁÒÔ ÓÁÐÍÁÎąÎ ÁÚÁÌÍÁÓą 
ÅÔËÉ ÂİÙİËÌİøİÎİ ÁÒÔÔąÒÍÁËÔÁÄąÒȢ %ÔËÉ ÂİÙİËÌİøİ 
ËÁÔÓÁÙąÓąȠ ëÁÌąĥÍÁÌÁÒąÎ ÁÒÉÔÍÅÔÉË ÏÒÔÁÌÁÍÁÓąȟ 

ÓÔÁÎÄÁÒÔ ÓÁÐÍÁÓąȟ Ôȟ & ÖÅÙÁ Ò ÄÅøÅÒÌÅÒÉÎÉÎ ÂÅÌÉÒÌÉ 
ÆÏÒÍİÌÌÅÒ ËÕÌÌÁÎąÌÁÒÁË ÓÔÁÎÄÁÒÔ ÂÉÒ ĘÌëİÍ ÄÅøÅÒÉÎÅ 
ÄĘÎİĥÔİÒİÌÍÅÓÉÙÌÅ ÅÌÄÅ ÅÄÉÌÍÅËÔÅÄÉÒȢ "ÉÒ 
ëÁÌąĥÍÁÄÁËÉ ÅÔËÉ ÂİÙİËÌİøİȟ ëÁÌąĥÍÁ ÓÏÎÕÃÕÎÕÎ 
ĘÎÅÍ ÄİÚÅÙÉÙÌÅ ÉÌÇÉÌÉ ÂÉÌÇÉ ÖÅÒÍÅËÔÅÄÉÒȢ vÒÎÅøÉÎ 
ÄÅÎÅÙ ÖÅ ËÏÎÔÒÏÌ ÇÒÕÂÕ ÁÒÁÓąÎÄÁËÉ ÆÁÒËąÎ 
ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË ÁÎÌÁÍÌą ÏÌÄÕøÕ ÂÉÒ ëÁÌąĥÍÁÄÁËÉ 
ÅÔËÉ ÂİÙİËÌİøİ ĘÎÅÍÌÉ ÏÌÍÁÙÁÂÉÌÉÒ [8]. 

2.2.5  aŜǘŀ !ƴŀƭƛȊŘŜ TǎǘŀǘƛǎǘƛƪǎŜƭ !ƴaliz 

-ÅÔÁ ÁÎÁÌÉÚÉ ëÁÌąĥÍÁÌÁÒąÎÄÁ ÓÏÎÕëÌÁÒąÎ 
ÂÉÒÌÅĥÔÉÒÉÌÍÅÓÉ ÉëÉÎ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÁÎÁÌÉÚ ÍÏÄÅÌÌÅÒÉ 
ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ "Õ ÍÏÄÅÌÌÅÒ ÓÁÂÉÔ ÅÔËÉ ÖÅ ÒÁÓÔÇÅÌÅ 
ÅÔËÉ ÍÏÄÅÌÉÄÉÒȢ (ÅÒ ÉËÉ ÍÏÄÅÌ ÔİÒİÎÄÅ ÄÅ 
ÂÉÒÌÅĥÔÉÒÉÌÍÉĥ ÅÔËÉ ÂİÙİËÌİøİÙÌÅ ÉÌÇÉÌÉ ÆÁÒËÌą 
ÖÁÒÓÁÙąÍÌÁÒ ÂÕÌÕÎÍÁËÔÁÄąÒȢ (ÁÎÇÉ ÍÏÄÅÌÉÎ ÔÅÒÃÉÈ 
ÅÄÉÌÅÃÅøÉÎÅ ëÁÌąĥÍÁÎąÎ ÈÏÍÏÊÅÎ ÖÅÙÁ ÈÅÔÅÒÏÊÅÎ 
ÏÌÍÁÓą ÂÅÌÉÒÌÅÍÅËÔÅÄÉÒ [9] . 

2.2.6  aŜǘŀ !ƴŀƭƛȊŘŜ {ƻƴǳœƭŀǊ ǾŜ ¸ƻǊǳƳƭŀǊ 

-ÅÔÁ ÁÎÁÌÉÚÉ ÓÏÎÒÁÓąÎÄÁ ÅÌÄÅ ÅÄÉÌÅÃÅË ÓÏÎÕëÌÁÒȟ 
ÁÎÁÌÉÚÅ ÄÝÈÉÌ ÏÌÁÎ ÌÉÔÅÒÁÔİÒİ ÖÅ ÂÕ ÌÉÔÅÒÁÔİÒİÎ 
ÓąÎąÒÌÁÒąÎą ÔÅÍÓÉÌ ÅÔÍÅËÔÅÄÉÒȢ 4ąÐËą ÂÉÒÅÙÓÅÌ 
ëÁÌąĥÍÁÌÁÒÄÁ ÏÌÄÕøÕ ÇÉÂÉ ÇÅÌÅÃÅËÔÅËÉ ÁÒÁĥÔąÒÍÁÌÁÒą 
ÉÙÉÌÅĥÔÉÒÍÅÙÅ ÙĘÎÅÌÉË ÔÁÖÓÉÙÅÌÅÒÄÅ ÂÕÌÕÎÕÌÍÁÌą ÖÅ 
ÇÅÌÅÃÅË ëÁÌąĥÍÁÌÁÒÄÁ ëĘÚİÍÌÅÎÍÅË İÚÅÒÅ 
ÐÏÔÁÎÓÉÙÅÌ ÓÏÒÕÎÌÁÒąÎ ÄÁ ÂÅÌÉÒÔÉÌÍÅÓÉ ÇÅÒÅËÍÅËÔÅÄÉÒ 
[6] . 

3 aŜǘŀ !ƴŀƭƛȊƛƴŘŜ YǳƭƭŀƴƤƭŀƴ Tǎǘŀǘƛǎtiksel Teknikler 

3.1 Meta Analizde Sabit Etki Modeli  

3ÁÂÉÔ ÅÔËÉ ÍÏÄÅÌÉÎÉÎ ÔÅÍÅÌ ÖÁÒÓÁÙąÍąȠ 
ëÁÌąĥÍÁÌÁÒąÎ ÈÅÒ ÂÉÒÉÎÉÎ ÁÙÎą ÅÔËÉÙÉ ÔÁÈÍÉÎ 
ÅÔÍÅÓÉÄÉÒȢ "Õ ÍÏÄÅÌÄÅ ÈÅÓÁÐÌÁÎÁÎ ÅÔËÉ ÂİÙİËÌİøİ 
ÁÙÎą ÚÁÍÁÎÄÁ ĘÚÅÔ ÅÔËÉ ÂİÙİËÌİøİÄİÒȢ $ÉøÅÒ ÂÉÒ 
ÉÆÁÄÅÙÌÅȟ ëÁÌąĥÍÁÙÁ ÅøÅÒ ÂÉÒ ÇÉÒÉĥÉÍÉÎ ÅÔËÉÓÉ ÖÁÒÓÁȠ 
ÂÕ ÅÔËÉ ëÁÌąĥÍÁÄÁÎ ëÁÌąĥÍÁÙÁ ÓÁÂÉÔ ËÁÌąÒ ÖÅ ëÁÌąĥÍÁ 
ËÒÉÔÅÒÌÅÒÉ ÉÌÅ ÅÔËÉÌÅĥÉÍ ÇĘÓÔÅÒÍÅÚȢ 3ÁÂÉÔ ÅÔËÉ ÍÏÄÅÌÉ 
ÉÌÅ ÍÅÖÃÕÔ ëÁÌąĥÍÁÌÁÒÄÁËÉ ÏÒÔÁÌÁÍÁ ÉëÉÎ ÂÉÒ ÆÁÙÄÁ 
ÓÁøÌÁÎąÐ ÓÁøÌÁÎÍÁÄąøą ÁÒÁĥÔąÒąÌÍÁËÔÁÄąÒȢ KÏË 
ÓÁÙąÄÁËÉ ÆÁËÔĘÒ ÄİÚÅÙÉ ÉëÅÒÉÓÉÎÄÅÎ ÉÌÇÉÌÉ Ê ÔÁÎÅÓÉÎÉÎ 
ËÅÙÆÉ ÏÌÁÒÁË ÓÅëÉÌÍÅÓÉ ÓÁÂÉt etki modeli olarak 
ÔÁÎąÍÌÁÎÍÁËÔÁÄąÒ ρπ Ȣ  

3ÁÂÉÔ ÅÔËÉ ÍÏÄÅÌÉÎÄÅ ëÁÌąĥÍÁÌÁÒ ÁÒÁÓąÎÄÁËÉ 
ÄÅøÉĥËÅÎÌÉË !./6!ȭÙÁ ÍÅÔÁ ÁÎÁÌÉÔÉË ÙÁËÌÁĥąÍ ÖÅ 
2ÅÇÒÅÓÙÏÎȭÁ ÍÅÔÁ ÁÎÁÌÉÔÉË ÙÁËÌÁĥąÍ ÏÌÍÁË İÚÅÒÅ ÉËÉ 
ÆÁÒËÌą ĥÅËÉÌÄÅ ÍÏÄÅÌÌÅÎÅÂÉÌÍÅËÔÅÄÉÒȢ 3ÁÂÉÔ ÅÔËÉ 
ÍÏÄÅÌÉ ÉÌÅ ÅÔËÉ ÂİÙİËÌİËÌÅÒÉ ÂÉÒÌÅĥÔÉÒÉÌÉÒËÅÎ 
heterojenlik kabul edilmemektedir. Sabit etki 
ÍÏÄÅÌÉÎÉ ÔÅÓÔ ÅÔÍÅÎÉÎ ÂÉÒ ÖÁÒÓÁÙąÍą ÈÅÔÅÒÏÊÅÎÌÉË 
ÔÅÓÔÉÄÉÒȢ (ÅÔÅÒÏÊÅÎÌÉË ÖÁÒÓÁÙąÍą ÉÌÅ ÓÁÂÉÔ ÅÔËÉ 
ÍÏÄÅÌÉÎÄÅ ÇİÖÅÎ ÁÒÁÌąøą ÈÅÒ ÄÅÎÅÍÅÄÅ ÒÁÓÔÇÅÌÅ 
ÄÅøÉĥÉÍ ÇĘÓÔÅÒÉÒ ÁÎÃÁË ÂÕÒÁÄÁËÉ ÇİÖÅÎ ÁÒÁÌąøą 
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ÄÅÎÅÍÅÌÅÒ ÁÒÁÓąÎÄÁËÉ ÈÅÔÅÒÏÊÅÎÌÉøÉ ÇĘÓÔÅÒÍÅÚ ÂÕ 
ÙİÚÄÅÎ ËąÓąÔÌąÄąÒ ρρ Ȣ 

3.2 Meta Analizde Rastgele Etki Modeli 

2ÁÓÔÇÅÌÅ ÅÔËÉ ÍÏÄÅÌÉÎÄÅȟ ÁÎÁÌÉÚÅ ÄÝÈÉÌ ÅÄÉÌÅÎ 
ëÁÌąĥÍÁÌÁÒąÎ ÔÅÓÁÄİÆÉ ÇĘÚÌÅÎÅÎ ÅÔËÉ ÂİÙİËÌİËÌÅÒÉ 
ĘÒÎÅËÌÅÍÉÎÉ ÔÅÍÓÉÌ ÅÔÔÉøÉ ÖÅ ÇÅÒëÅË ÅÔËÉ 
ÂİÙİËÌİøİÎİÎ ÉÓÅ ëÁÌąĥÍÁÄÁÎ ëÁÌąĥÍÁÙÁ 
ÄÅøÉĥËÅÎÌÉË ÇĘÓÔÅÒÄÉøÉ ÖÁÒÓÁÙąÍą ÂÕÌÕÎÍÁËÔÁÄąÒȢ "Õ 
ÁĥÁÍÁÄÁ ĘÚÅÔ ÅÔËÉ ÂİÙİËÌİøİ ĘÒÎÅËÌÅÍÄÅÎ ÔÁÈÍÉÎ 
ÅÄÉÌÅÎ ÏÒÔÁÌÁÍÁ ÅÔËÉ ÂİÙİËÌİøİÎÅ ÅĥÉÔÔÉÒȢ 2ÁÓÔÇÅÌÅ 
ÅÔËÉ ÍÏÄÅÌÉÎÉÎ ÁÍÁÃą ÔÅË ÂÉÒ ÇÅÒëÅË ÅÔËÉ ÂİÙİËÌİøİ 
ÈÅÓÁÐÌÁÍÁË ÄÅøÉÌȟ ÅÔËÉ ÄÁøąÌąÍÌÁÒą İÚÅÒÉÎÄÅÎ 
ÏÒÔÁÌÁÍÁ ÂÉÒ ÅÔËÉ ÂİÙİËÌİøİ ÔÁÈÍÉÎ ÅÔÍÅËÔÉÒȢ 
!ÒÁĥÔąÒÍÁÙÁ ËÁÔËą ÓÕÎÁÎ ÈÅÒ ëÁÌąĥÍÁÄÁÎ ÆÁÒËÌą ÂÉÒ 
ÅÔËÉ ÂİÙİËÌİøİ ÅÌÄÅ ÅÄÉÌÄÉøÉÎÄÅÎȟ ÈÅÒ ÂÉÒ ëÁÌąĥÍÁÎąÎ 
ÔİÍ ÅÔËÉ ÂİÙİËÌİËÌÅÒÉÎÉÎ ĘÚÅÔ ÅÔËÉ ÔÁÈÍÉÎÉ ÉëÅÒÉÓÉÎÅ 
ÄÝÈÉÌ ÅÄÉÌÍÅÓÉ ÇÅÒÅËÍÅËÔÅÄÉÒȢ 2ÁÓÔgele etki modeli 
ÉÌÅ ÕÙÇÕÌÁÎÁÎ ÔÅËÎÉËÌÅÒÉÎ ÏÒÔÁÌÁÍÁÙÁ ÂÉÒ ËÁÔËąÓą 
ÏÌÕÐ ÏÌÍÁÄąøą ÁÒÁĥÔąÒąÌÍÁËÔÁÄąÒ ρς Ȣ 2ÁÓÔÇÅÌÅ ÅÔËÉ 
ÍÏÄÅÌÉÎÄÅ ÄÅøÉĥËÅÎÌÉøÉ ÔÁÈÍÉÎ ÅÔÍÅË ÉëÉÎ 
-ÏÍÅÎÔÌÅÒ ÙĘÎÔÅÍÉ ÖÅÙÁ -ÁËÓÉÍÕÍ ÂÅÎÚÅÒÌÉË 
ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ ÂÉÒÉ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒ ρρ Ȣ  

3.3 Meta AnÁÌÉÚÄÅ %ÔËÉ vÌëİÍÌÅÒÉ 

-ÅÔÁ ÁÎÁÌÉÚÉÎÅ ÄÝÈÉÌ ÅÄÉÌÅÎ ëÁÌąĥÍÁÌÁÒÄÁÎ ÏÒÔÁË 
ÂÉÒ ëąËÔą ÅÌÄÅ ÅÄÅÂÉÌÍÅË ÉëÉÎ ÂÉÒ ĘÌëİÙÅ ÉÈÔÉÙÁë 
ÄÕÙÕÌÍÁËÔÁÄąÒȢ "Õ ÁÍÁë ÉëÉÎ ÉÎÃÅÌÅÎÅÎ 
ÁÒÁĥÔąÒÍÁÄÁÎ ÅÌÄÅ ÅÄÉÌÅÎ ÖÅ ĘÎÅÍÌÉ ÂÉÒ ÂÉÌÇÉ ÏÌÁÎ 
ÅÔËÉ ÂİÙİËÌİøİ ÄÅøÉĥËÅÎÉ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ "Õ 
ÁÍÁëÌÁ İë ÆÁÒËÌą ÉÎÄÅËÓ ÏÌÁÎ ȰÒȱ ËÏÒÅÌÁÓÙÏÎ 
ËÁÔÓÁÙąÓąȟ ȰÇȱ ÓÔÁÎÄÁÒÄÉÚÅ ÅÄÉÌÍÉĥ ÏÒÔÁÌÁÍÁ ÆÁÒË 
ÆÏÒÍÕ ÖÅ ȰÏȱ ÏÄÄÓ ÏÒÁÎąÎą ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ 
5ÙÇÕÌÁÍÁÌą ëÁÌąĥÍÁÌÁÒąÎ ÒÁÐÏÒÌÁÒąÎÄÁÎ ÂÕ ÉÎÄÅËÓÌÅÒ 
ÈÅÓÁÐÌÁÎÁÒÁË ÏÒÔÁË ÂÉÒ ÂÉÌÇÉ İÒÅÔÉÌÅÂÉÌÍÅËÔÅÄÉÒ 11]. 

3.4 Meta Analizde Homojenlik 

2ÁÓÔÇÅÌÅ ÅÔËÉ ÍÏÄÅÌÉ ÉëÉÎ ÄÏøÒÕ ÅÔËÉ 
ÂİÙİËÌİøİÎİÎ ëÁÌąĥÍÁÄÁÎ ëÁÌąĥÍÁÙÁ ÄÅøÉĥÔÉøÉ 
ÖÁÒÓÁÙąÌÍÁËÔÁÄąÒȢ (ÏÍÏÊÅÎÌÉË ÁÎÁÌÉÚÉ ÉÓÅ ÅÔËÉ 
ÂİÙİËÌİøİÎİÎ ÂÉÒ ëÁÌąĥÍÁÄÁÎ ÄÉøÅÒÉÎÅ ÄÅøÉĥÉÍÉÎÉ 
ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ !ÒÁĥÔąÒÍÁÃą ÈÏÍÏÊÅÎÌÉË ÔÅÓÔÉ ÉÌe; 
ÅÔËÉ ÂİÙİËÌİøİ ÖÁÒÙÁÎÓą ÖÅ ĘÒÎÅËÌÅÍ ÂÅËÌÅÎÅÎ 
ÈÁÔÁÓąÎąÎ ĘÎÅÍÌÉ ÄİÚÅÙÄÅ ÆÁÒËÌą ÏÌÕÐ ÏÌÍÁÄąøąÎą 
ÉÒÄÅÌÅÍÅÙÉ ÁÍÁëÌÁÍÁËÔÁÄąÒȢ %øÅÒ ÂÕ ÉÎÃÅÌÅÍÅ ÉÌÅ 
ĘÎÅÍÌÉ ÓÁÙąÌÁÂÉÌÅÃÅË ÂÉÒ ÆÁÒËÌąÌąË ÇĘÒİÌÍİĥÓÅ 
ëÁÌąĥÍÁÎąÎ ÂÕ ÁĥÁÍÁÄÁ ÓÏÎÌÁÎÄąÒąÌÍÁÓą ÇÅÒÅËÔÉøÉ 
ÓÁÖÕÎÕÌÍÁËÔÁÄąÒȢ !ÒÁĥÔąÒÍÁÃą ÔÁÒÁÆąÎÄÁÎ ÁÒÁÄÁËÉ 
ÆÁÒËąÎ ĘÎÅÍÉ ÖÕÒÇÕÌÁÎąÒÓÁȠ ÅÔËÉ ÂİÙİËÌİøİ 
ÖÁÒÙÁÎÓąÎąÎ ÂÅËÌÅÎÅÎ ÄÅøÉĥÉÍÄÅÎ ÄÁÈÁ ÂİÙİË 
ÏÌÍÁÓą ÉÈÔÉÍÁÌÉ ÏÌÁÂÉÌÉÒ ÖÅ ÍÏÄÅÒÁÔĘÒ ÄÅøÉĥËÅÎÌÅÒÉÎ 
ÉÎÃÅÌÅÎÍÅÓÉ ÇÅÒÅËÌÉÌÉøÉ ÏÌÕĥÕÒ ρσ Ȣ 

4 -ÅÔÁ !ÎÁÌÉÚÉÎ &ÁÙÄÁÌÁÒą vÅ +ąÓąÔÌÁÒą 

!ÒÁĥÔąÒÍÁ ÓÏÎÕëÌÁÒąÎąÎ ÓÉÓÔÅÍÁÔÉË ÔÁÒÁÍÁÌÁÒ ÉÌÅ 
ÂİÔİÎÌÅĥÔÉÒÉÌÍÅÓÉ ÏÌÁÒÁË ÔÁÎąÍÌÁÎÁÎ ÍÅÔÁ ÁÎÁÌÉÚÌÅÒ 
ÐÁÈÁ ÂÉëÉÌÍÅÚ ÎÉÔÅÌÉËÔÅ ëÁÌąĥÍÁÌÁÒÄąÒȢ "Õ ÁÌÁÎÄÁ 
ëÁÌąĥÍÁ ÙÁÐÁÎ ÁÒÁĥÔąÒÍÁÃąÌÁÒȟ ÕÙÇÕÌÁÍÁ ÙÁÐÁÎÌÁÒ ÖÅ 
ÎÉÈÁÉ ËÁÒÁÒą ÖÅÒÍÅË ÄÕÒÕÍÕÎÄÁ ÏÌÁÎ ÙĘÎÅÔÉÃÉÌÅÒ 
ÉëÉÎ ÂÁĥÁ ëąËąÌÁÍÁÙÁÃÁË miktardaki veri ile 
ÕøÒÁĥÍÁË ÏÌÄÕËëÁ ÚÏÒÄÕÒȢ -ÅÖÃÕÔ ÂÉÌÇÉÌÅÒÉ 
ÂÉÒÌÅĥÔÉÒÅÒÅË ÄÏøÒÕ ËÁÒÁÒÌÁÒą ÖÅÒÍÅË ÉëÉÎ ÓÉÓÔÅÍÁÔÉË 
ÔÁÒÁÍÁÌÁÒÁ ÉÈÔÉÙÁë ÄÕÙÕÌÍÁËÔÁÄąÒȢ "Õ ÁÌÁÎÄÁËÉ 
ÉÈÔÉÙÁÃą ÇÉÄÅÒÍÅÙÅ ÙĘÎÅÌÉË ÂÉÒ ÔÅËÎÉË ÏÌÁÎ ÍÅÔÁ-
ÁÎÁÌÉÚÉÎÉÎ ÆÁÙÄÁ ÖÅ ÓąÎąÒÌąÌąËÌÁÒą ÉÓÅ ρτ ȡ 

Ɇ +ÁÙÎÁøą ÂÉÌÉÍÓÅÌ ÁÒÁĥÔąÒÍÁÌÁÒ ÏÌÁÎ 
ÓÉÓÔÅÍÁÔÉË ÂÉÒ ÙĘÎÔÅÍÄÉÒȢ 

Ɇ vÌëİ ÂÉÒÉÍÉ ÓÔÁÎÄÁÒÔÌÁĥÔąÒąÌÍąĥÔąÒ ÖÅ ȬÎÅ 
ËÁÄÁÒȩȭ ÓÏÒÕÓÕÎÕÎ ÎÉÃÅÌÉËÓÅÌ ÃÅÖÁÂąÎą ÖÅÒÅÂÉÌÉÒȢ 

Ɇ !ÒÁĥÔąÒÍÁÙÁ ËÏÎÕ ÏÌÁÎ ëÁÌąĥÍÁÌÁÒąÎ ÅÔËÉ 
ÂİÙİËÌİËÌÅÒÉ ÁÒÁÓąÎÄÁËÉ ÄÁøąÌąÍ ÎÅÄÅÎÌÅÒÉÎÅ ÙÁÎąÔ 
bulma amaÃą ÖÁÒÄąÒȢ 

Ɇ $ÁøąÌąÍ ÓÅÂÅÂÉÎÉ ÁëąËÌÁÍÁÙą ÓÁøÌÁÙÁÎ ÅÎ 
ÕÙÇÕÎ ÁÌÔ ËİÍÅÌÅÒÉ ÍÏÄÅÌÌÅÙÅÂÉÌÍÅ ÉÍËÝÎą ÓÕÎÁÒȢ 

Ɇ dÌÇÉÌÉ ëÁÌąĥÍÁÌÁÒÁ ÁÉÔ ÅÔËÉ ÂİÙİËÌİËÌÅÒÉÎÉÎ 
ÚÁÍÁÎ ÉëÅÒÉÓÉÎÄÅËÉ ÄÅøÉĥÉÍÉÎÉÎ ÉÎÃÅÌÅÎÍÅÓÉÙÌÅ ÂÕ 
ÁÌÁÎÄÁËÉ ÔÁÒÉÈÓÅÌ ÇÅÌÉĥÉÍ ÁÙÄąÎÌÁÔąÌÁÂÉÌÉÒȢ 

Ɇ Meta analiziniÎ ÎÉÔÅÌ ÂÉÒ ëÁÌąĥÍÁ ÏÌÍÁÓąȟ 
ÓÅÚÇÉÓÅÌ ëąËÁÒąÍÌÁÒ ÙÅÒÉÎÅ ÓÁÙąÓÁÌ ÓÏÎÕëÌÁÒ ÓÕÎÁÒȢ 

Ɇ "İÙİË ÍÉËÔÁÒÄÁËÉ ÖÅÒÉ ÓÅÔÌÅÒÉ ÁÎÌÁĥąÌÍÁÓą ÖÅ 
ÙÏÒÕÍÌÁÎÍÁÓą ÄÁÈÁ ËÏÌÁÙ ÁÌÔ ÇÒÕÐÌÁÒÁ 
ÁÙÒąĥÔąÒąÌÁÂÉÌÉÒȢ 

Ɇ -ÅÔÁ ÁÎÁÌÉÚ ÔÅËÎÉøÉÎÄÅȠ ÄÉËËÁÔÌÅ ÙÁÐąÌÁÎ 
ÉÎÃÅÌÅÍÅȟ ÄÅøÅÒÌÅÎÄÉÒÍÅ ÖÅ ÓÅÎÔÅzleme yoluyla 
ĘÎÅÍÌÉȾĘÎÅÍÓÉÚ ÁÒÁĥÔąÒÍÁÌÁÒȟ ÁÎÌÁÍÓąÚȾÓÁøÌÁÍ 
ÔÅÍÅÌÌÅÒÅ ÄÁÙÁÎÍÁÙÁÎ ÁÒÁĥÔąÒÍÁÌÁÒąÎ ÁÙÒąÍą 
ÙÁÐąÌÁÂÉÌÉÒȢ 

Ɇ -ÅÔÁ ÁÎÁÌÉÚ ÔÅËÎÉøÉÎÄÅ ÎÅÄÅÎ ÓÏÎÕë ÉÌÉĥËÉÓÉ 
ÉëÅÒÅÎ ÙÏÒÕÍÌÁÒ ÖÅ ÎÅÄÅÎÓÅÌ ëąËÁÒąÍÌÁÒ ÙÁÐąÌÁÍÁÚȢ 

Ɇ .ÉÔÅÌ ÖÅ ÖÁËÁ ëÁÌąĥÍÁÌÁÒą ÁÒÁĥÔąÒÍÁ ÄąĥąÎÄÁ 
ËÁÌąÒȢ 

Ɇ -ÅÔÁ ÁÎÁÌÉÚ ÁÒÁĥÔąÒÍÁÙÁ ÄÝÈÉÌ ÅÄÉÌÅÃÅË 
ëÁÌąĥÍÁÌÁÒąÎ ËÁÌÉÔÅÓÉÎÅ ÇİÖÅÎÍÅË ÄÕÒÕÍÕÎÄÁÄąÒȢ 

4 aŜǘŀ !ƴŀƭƛȊ ¢ŜƪƴƛƐƛ iƭŜ ¢ǸǊƪƛȅŜΩŘŜ нлмл-нлмф ¸ƤƭƭŀǊƤ 
!ǊŀǎƤƴŘŀ DŜǊœŜƪƭŜǒǘƛǊƛƭŜƴ 4ŀƭƤǒƳŀƭŀǊ 

"Õ ëÁÌąĥÍÁ ÉÌÅ İÌËÅÍÉÚÄÅ ςππυ-ςπρω ÙąÌÌÁÒą 
ÁÒÁÓąÎÄÁ ÍÅÔÁ ÁÎÁÌÉÚ ÔÅËÎÉøÉ ËÕÌÌÁÎąÌÁÒÁË 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ëÁÌąĥÍÁÌÁÒą ËÁÐÓÁÍÁËÔÁÄąÒȢ 9ÁÐąÌÁÎ 
ÉÎÃÅÌÅÍÅ ÉÌÅ İÌËÅÍÉÚÄÅ ÓÏÓÙÁÌ ÂÉÌÉÍÌÅÒ ÁÌÁÎąÎÄÁ 
ÁøąÒÌąËÌą ÏÌÁÒÁË ÈÁÎÇÉ ËÏÎÕÌÁÒÄÁ ÍÅÔÁ ÁÎÁÌÉÚ 
ÙĘÎÔÅÍÉ ËÕÌÌÁÎąÌÄąøą ÖÅ ÈÁÎÇÉ ËÏÎÕÌÁÒÄÁ ÅËÓÉËÌÉËÌÅÒ 
ÏÌÄÕøÕ ÂÅÌÉÒÌÅÎÅÃÅËÔÉÒȢ 
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5 {ƻƴǳœƭŀǊ 

 &ÁÒËÌą ÄÉÓÉÐÌÉÎÌÅÒÄÅ ÂÉÒÂÉÒÉÎÄÅÎ ÂÁøąÍÓąÚ ÏÌÁÒÁË 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ëÁÌąĥÍÁÌÁÒąÎ ÂÉÒÌÅĥÔÉÒÉÌÍÅÓÉ ÏÌÄÕËëÁ 
ÇİÎÃÅÌ ÂÉÒ ËÏÎÕÄÕÒȢ "ÉÒ ÓÏÒÕÎÕÎ ëĘÚİÍİÎÅ ÙĘÎÅÌÉË 
ÔÅË ÂÉÒ ëÁÌąĥÍÁ ÓÏÎÕÃÕÎÕ ËÁÂÕÌ ÅÔÍÅÎÉÎ ÙÅÔÅÒÓÉÚ 
ÏÌÄÕøÕ ÄİĥİÎİÌÍÅËÔÅÄÉÒȢ 0ÅË ëÏË ÆÁÒËÌą ëÁÌąĥÍÁ ÉÌÅ 
bilgi birikimi edinilmesi de buradan 
ËÁÙÎÁËÌÁÎÍÁËÔÁÄąÒȢ -ÅÔÁ ÁÎÁÌÉÚ ÙĘÎÔÅÍÉ ĘÚÅÔ 
ÏÌÁÒÁË ÄÉøÅÒ ÁÎÁÌÉÚÌÅÒÉÎ ÁÎÁÌÉÚÉ ĥÅËÌÉÎÄÅ ÔÁÎąÍÌÁÎąÒ 
ÖÅ ëÏË ÓÁÙąÄÁËÉ ÂÉÒÅÙÓÅÌ ëÁÌąĥÍÁÎąÎ 
ÂÉÒÌÅĥÔÉÒÉÌÍÅÓÉÙÌÅ ÙÅÎÉ ÂÉÒ ÓÏÎÕÃÁ ÕÌÁĥąÌÍÁÓąÎą 
ÓÁøÌÁÙÁÎ ÂÉÒ ÁÎÁÌÉÚ ÔÅËÎÉøÉÄÉÒȢ  

-ÅÔÁ ÁÎÁÌÉÚ ÙĘÎÔÅÍÉ ÓÏÓÙÁÌ ÂÉÌÉÍÌÅÒ ÁÌÁÎąÎÄÁ 
ρωππȭÌİ ÙąÌÌÁÒÄÁ ÏÒÔÁÙÁ ëąËÍąĥÔąÒȢ -ÅÔÁ ÁÎÁÌÉÚ ÉĥÌÅÍ 
ÁÄąÍÌÁÒąȡ ÐÒÏÂÌÅÍÉÎ ÔÁÎąÍÌÁÎÍÁÓąȟ ÐÒÏÂÌÅÍÅ 
ÙĘÎÅÌÉË ÌÉÔÅÒÁÔİÒ ÔÁÒÁÎÍÁÓąȟ ÌÉÔÅÒÁÔİÒ ÔÁÒÁÍÁÓą 
ÓÏÎÕÃÕ ÓÅëÉÌÅÎ ëÁÌąĥÍÁÌÁÒąÎ ËÏÄÌÁÎÍÁÓąȟ ÅÔËÉ 
ÂİÙİËÌİøİÎİÎ ÈÅÓÁÐÌÁÎÍÁÓąȟ ÉÓÔÁÔÉÓÔÉËÓÅÌ Ánalizin 
ÙÁÐąÌÍÁÓą ÖÅ ÓÏÎÕëÌÁÒąÎ ÙÏÒÕÍÌÁÎÍÁÓą ĥÅËÌÉÎÄÅÄÉÒȢ  

­ÌËÅÍÉÚÄÅ ÍÅÔÁ ÁÎÁÌÉÚ ÔÅËÎÉøÉ ÉÌÅ ςππυ-2019 
ÙąÌÌÁÒą ÁÒÁÓąÎÄÁ ÇÅÌÉĥÔÉÒÉÌÍÉĥ ρπς ëÁÌąĥÍÁ 
ÉÎÃÅÌÅÎÍÉĥÔÉÒȢ dÎÃÅÌÅÎÅÎ ëÁÌąĥÍÁÌÁÒąÎ χπ ÁÄÅÄÉÎÉÎ 
ÅøÉÔÉÍ ςπ ÁÄÅÄÉÎÉÎ ÉÓÅ ÐÓÉËÏÌÏÊÉ ÁÌÁÎąÎÄÁ ÏÌÄÕøÕ 
ÇĘÒİÌÍİĥÔİÒȢ $ÉøÅÒ ÓÏÓÙÁÌ ÁÌÁÎÌÁÒÄÁ ÏÌÄÕËëÁ ÓąÎąÒÌą 
ÓÁÙąÄÁ ëÁÌąĥÍÁ ÏÌÄÕøÕ ÇĘÒİÌÍİĥÔİÒȢ 3ÏÓÙÁÌ 
ÂÉÌÉÍÌÅÒÄÅȠ ÇÅÎÅÌ ÉĥÌÅÔÍÅȟ ÆÉÎÁÎÓȟ ÅËÏÎÏÍÅÔÒÉ ÖÂȢ 
ÁÌÁÎÌÁÒÄÁ ÍÅÔÁ ÁÎÁÌÉÚ ÔÅËÎÉøÉ ËÕÌÌÁÎąÌÁÒÁË ÙÁÐąÌÁÎ 
ëÁÌąĥÍÁÌÁÒąÎ ÁÒÔÍÁÓąÙÌÁ ÂÉÒÉÎÃÉÌ ÖÅÒÉ ÔÏÐÌÁÍÁ 
ÍÁÌÉÙÅÔÌÅÒÉÎÉÎ ÁÚÁÌÔąÌÁÂÉÌÅÃÅøÉ ÄİĥİÎİÌÍÅËÔÅÄÉÒȢ 
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mȊŜǘ 

"ÉÒÅÙÌÅÒ ÅÌÄÅ ÅÔÔÉËÌÅÒÉ ÇÅÌÉÒÌÅ ÂÁøÌÁÎÔąÌą ÏÌÁÒÁË ÈÁÒÃÁÍÁ ÁÌąĥËÁÎÌÁÒą ÅÄÉÎÍÅËÔÅ ÖÅ gelirleriyle 
ÏÒÁÎÔąÌą ÏÌÁÒÁË ÂÅÌÉÒÌÉ ÂÉÒ ÈÁÙÁÔ ÓÔÁÎÄÁÒÄą ÏÌÕĥÔÕÒÍÁËÔÁÄąÒȢ !ÎÃÁË ËÉĥÉÌÅÒ ÔİËÅÔÉÍ-tasarruf 
ËÁÒÁÒÌÁÒąÎą ÂÅÌÉÒÌÅÍÅÄÅ ÓÁÄÅÃÅ ÃÁÒÉ ÇÅÌÉÒ ÄİÚÅÙÉ ÄÅøÉÌ ÁÙÎą ÚÁÍÁÎÄÁ ÙÁĥÁÍÌÁÒą ÂÏÙÕÎÃÁ ÅÌÄÅ 
ÅÔÍÅÙÉ ÂÅËÌÅÄÉËÌÅÒÉ ÇÅÌÉÒÌÅÒÉ ÄÅ ÄÉËËÁÔÅ ÁÌÍÁËÔÁÄąÒȢ "Õ ÄÏøÒÕÌÔÕÄÁ ÔİËÅÔÉÃÉÌÅÒ ÇÅëÍÉĥÔÅËÉ 
ÂÉÒÉËÉÍÌÅÒÉÎÉ ÖÅÙÁ ÇÅÌÅÃÅËÔÅËÉ ÇÅÌÉÒÌÅÒÉÎÉ ÂÕÇİÎ ËÕÌÌÁÎÍÁ ÅøÉÌÉÍÉ ÇĘÓÔÅÒÍÅËÔÅÄÉÒÌÅÒȢ 
'ÅÌÅÃÅËÔÅËÉ ÇÅÌÉÒÉ ÂÕÇİÎÄÅÎ ÈÁÒÃÁÍÁË ÉÓÅ ÁÎÃÁË ÔİËÅÔÉÃÉ ËÒÅÄÉÓÉ ÖÅÙÁ ËÒÅÄÉ ËÁÒÔą ËÕÌÌÁÎąÌÁÒÁË 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÂÉÌÉÒȢ "Õ ÄÕÒÕÍ ËÒÅÄÉ ËÁÒÔą ËÕÌÌÁÎąÃąÌÁÒąÎąÎ ÂÏÒëÌÁÒąÎą ÚÁÍÁÎąÎÄÁ ÖÅÙÁ ÇÅÃÉËÍÅÌÉ 
ĘÄÅÍÅÓÉ ÓÏÎÕÃÕÎÕ ÏÌÕĥÍÁËÔÁÄąÒȢ "Õ ëÁÌąĥÍÁÄÁ ËÒÅÄÉ ËÁÒÔą ÂÏÒÃÕÎÕ ÚÁÍÁÎąÎÄÁ ÖÅÙÁ ÇÅÃÉËÍÅÌÉ 
ĘÄÅÙÅÎ ÂÉÒÅÙÌÅÒÉÎȟ ĘÄÅÍÅ ÄÁÖÒÁÎąĥąÎą ÔÁÈÍÉÎ ÅÔÍÅË ÉëÉÎ ÖÅÒÉ ÍÁÄÅÎÃÉÌÉøÉ ÔÅËÎÉøÉ 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ 6ÁÒ ÏÌÁÎ σππππ ÁÄÅÔ ÖÅÒÉ ×ÅËÁ ÐÒÏÇÒÁÍąÎÄÁ ĘÄÅÍÅ ÄÁÖÒÁÎąĥąÎą ÔÁÈÍÉÎÉ ÉëÉÎ 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ 
Anahtar Kelimeler ȡ +ÒÅÄÉ +ÁÒÔąȟ 6ÅÒÉ -ÁÄÅÎÃÉÌÉøÉȟ 7ÅËÁȟ ,ÏÊÉÓÔÉË 2ÅÇÒÅÓÙÏÎ 
 

Practice of Predictive Data Mining Techniques on Estimation of 

Credit Card Debt Payment Behavior 

Abstract 

Individ uals acquire spending habits depending on income that they earn and establish a 
certain standard of living in proportion to their income. However, it is not only the current 
income level that determines the consumption-saving decisions of the people, but also the 
revenues that they expect to achieve during their lifetime. Accordingly, consumers tend to use 
their past savings or future income today. Spending on future income in the near future can 
only be realized using a consumer credit or credit card. This is the data mining technique 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 payment instruction. 
Keywords : Credit Card, Data Mining, Weka, Logistic Regression 

1 DƛǊƛǒ 

'İÎİÍİÚÄÅ ÅÎ ÙÁÙÇąÎ ÖÅ ËÁÂÕÌ ÇĘÒÅÎ ĘÄÅÍÅ 
ÂÉëÉÍÉÎÉÎ ËÒÅÄÉ ËÁÒÔą ÏÌÄÕøÕ ËÁÂÕÌ ÅÄÉÌÍÅËÔÅÄÉÒȢ 
+ÒÅÄÉ ËÁÒÔÌÁÒą ÙÁÙÇąÎ ËÕÌÌÁÎąÍą ÎÅÄÅÎÉÙÌÅ ËÝøąÔ 
ÐÁÒÁÎąÎ ÙÅÒÉÎÅ ÇÅëÅÎ ÂÉÒ ËÁÒÔÔąÒȢ $İÎÙÁ ÇÅÎÅÌÉÎÄÅËÉ 
ËÕÌÌÁÎąÍą ρωφπȭÌą ÙąÌÌÁÒÄÁ ÂÁĥÌÁÙÁÎ ËÒÅÄÉ ËÁÒÔÌÁÒą 
ÇİÎİÍİÚÄÅ ÓÏÎ ςπ ÙąÌÄÁ ĘÎÅÍÉÎÉ ÇÉÄÅÒÅË ÁÒÔÔąÒÍąĥ 
ÖÅ ËÕÌÌÁÎąÍą ÏÌÄÕËëÁ ÙÁÙÇąÎÌÁĥÍąĥÔąÒȢ ­ÌËÅÍÉÚÄÅËÉ 
ËÕÌÌÁÎąÍą ÉÓÅ ρωωπȭÌą ÙąÌÌÁÒÄÁ ÂÁĥÌÁÍąĥÔąÒȢ ­ÌËÅÍÉÚÄÅ 
ρωωπȭÌą ÙąÌÌÁÒąÎ ÏÒÔÁÌÁÒąÎÁ ËÁÄÁÒ ĘÄÅÍÅ ÁÒÁÃą ÏÌÁÒÁË 
ÎÁËÉÔ ËÕÌÌÁÎąÌąÒËÅÎȟ ÓÏÎ ÙąÌÌÁÒÄÁ ÉÓÅ ĘÚÅÌÌÉËÌÅ 
ËÅÎÔÌÅÒÄÅ ËÒÅÄÉ ËÁÒÔą ËÕÌÌÁÎąÍą ÔÅÒÃÉÈ ÅÄÉÌÍÅËÔÅÄÉÒȢ 
­ÌËÅÍÉÚÄÅ ËÁÒÔ ËÕÌÌÁÎąÍąÎąÎ ÈąÚÌÁ ÙÁÙÇąÎÌÁĥÔąøą 

ÇĘÒİÌÍÅËÔÅÄÉÒȢ vÄÅÍÅ ÙĘÎÔÅÍÉÎÉÎ ÎÁËÉÔÔÅÎ 
ËÒÅÄÉ ËÁÒÔąÎÁ ÙĘÎÅÌÍÅÓÉÎÉÎ ÐÅË ëÏË ÆÁÒËÌą ÎÅÄÅÎÉ 
bulunabilir [1].  

"ÁÎËÁÎąÎ ÂÅÌÉÒÌÉ ÂÉÒ ÌÉÍÉÔ ÄÝÈÉÌÉÎÄÅ ÍİĥÔÅÒÉÓÉÎÅ 
ËÒÅÄÉ ËÁÒÔą ÖÅÒÍÅÓÉÙÌÅ ÂÉÒÌÉËÔÅ ÂÁÎËÁ ÖÅ ÍİĥÔÅÒÉ 
ÁÒÁÓąÎÄÁ ÂÉÒ ËÒÅÄÉ ÉÌÉĥËÉÓÉ ÄÏøÍÁËÔÁÄąÒȢ +ÕÒÕÌÁÎ 
ÉÌÉĥËÉÎÉÎ ÂÁÎËÁ ÔÁÒÁÆąÎÄÁ ÂÅÌÉÒÌÉ ÂÉÒ ÌÉÍÉÔÅ ËÁÄÁÒ 
ÙÁÐąÌÁÎ ÈÁÒÃÁÍÁÌÁÒąÎ ĘÄÅÍÅÓÉ ÇÁÒÁÎÔÉ ÅÄÉÌÍÅËÔÅÄÉÒȢ 
%øÅÒ ËÒÅÄÉ ËÁÒÔą ÓÁÈÉÂÉ ÙÁÐÔąøą ÈÁÒÃÁÍÁÙą ĘÄÅÍÅÚÓÅ 
ÂÁÎËÁ ÔÁÒÁÆąÎÄÁ ÒÉÓË ÏÌÕĥÍÁËÔÁÄąÒ ς Ȣ 

"Õ ëÁÌąĥÍÁ ÉÌÅ σππππ ËÒÅÄÉ ËÁÒÔą ËÕÌÌÁÎąÃąÓąÎąÎ 
ÂÁÚą ÄÅÍÏÇÒÁÆÉË ÆÁËÔĘÒÌÅÒÅ ÇĘÒÅ ËÒÅÄÉ ËÁÒÔą ÂÏÒÃÕÎÕ 
ÚÁÍÁÎąÎÄÁ ĘÄÅÙÉÐ ĘÄÅÍÅÙÅÃÅøÉ ÄÕÒÕÍÕ 7ÅËÁ 
ÙÁÚąÌąÍą ÖÅ ÖÅÒÉ ÍÁÄÅÎÃÉÌÉøÉ ÔÅËÎÉËÌÅÒÉ ÉÌÅ 
ÁÒÁĥÔąÒąÌÍąĥÔąÒȢ 

2 YǊŜŘƛ YŀǊǘƤ 

&ÉÎÁÎÓÁÌ ÂÉÒ ËÕÒÕÌÕĥ ÔÁÒÁÆąÎÄÁÎ ÂÅÌÉÒÌÅÎÅÎ 
ÌÉÍÉÔÌÅÒ ÉëÅÒÉÓÉÎÄÅ ÈÁÒÃÁÍÁ ÙÁÐąÌÍÁÓąÎÁ ÉÍËÝÎ 
ÓÕÎÁÎ ËÒÅÄÉ ËÁÒÔÌÁÒąȠ ËÁÒÔ ÓÁÈÉÂÉÎÅ ÎÁËÉÔ ÐÁÒÁ 
ÏÌÍÁËÓąÚąÎ ÁÌąĥÖÅÒÉĥ ÙÁÐÁÂÉÌÍÅ ËÏÌÁÙÌąøą 
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ÓÁøÌÁÍÁËÔÁÄąÒȢ +ÁÒÔ ËÕÌÌÁÎąÃąÌÁÒą ÓÁÔąÎ ÁÌÄąËÌÁÒą 
İÒİÎȾÈÉÚÍÅÔÉÎ ÔİÍ ÔÕÔÁÒąÎą ÂÅÌÉÒÌÉ ÂÉÒ ÓİÒÅ 
ÄÝÈÉÌÉÎÄÅ ĘÄÅÙÅÂÉÌÉÒ ÖÅÙÁ ÔÕÔÁÒą ÔÁËÓÉÔÌÅÎÄÉÒÅÒÅË 
ĘÄÅÍÅ ÙÁÐÁÂÉÌÉÒȢ dëÅÒÉÓÉÎÄÅ ÂÕÌÕÎÄÕøÕÍÕÚ 
ÅËÏÎÏÍÉË ÙÁÐąÄÁ ÂÉÒÅÙÌÅÒÅ ÂİÙİË ÆÉÎÁÎÓÍÁÎ 
ËÏÌÁÙÌąøą ÓÁøÌÁÙÁÎ ËÒÅÄÉ ËÁÒÔÌÁÒą ÁÙÎą ÚÁÍÁÎÄÁȠ ÂÉÒ 
ĘÄÅÍÅ ÁÒÁÃą ÏÌÍÁÓą ÖÅ ÆÏÎ ÓÁøÌÁÍÁ ĘÚÅÌÌÉøÉ 
ÎÅÄÅÎÉÙÌÅ ÂÉÒ ÎİÆÕÚ ÁÒÁÃą ÄÁ ÏÌÍÁËÔÁÄąÒ σ Ȣ 

3 ±ŜǊƛ aŀŘŜƴŎƛƭƛƐƛ 

6ÅÒÉ ÍÁÄÅÎÃÉÌÉøÉ ÂİÙİË ÖÅÒÉÄÅÎ ÁÎÌÁÍÌą ÂÉÌÇÉÙÉ 
ÅÌÄÅ ÅÔÍÅË ÁÍÁÃąÙÌÁ ÖÅÒÉÄÅ ÇÉÚÌÉ ÏÌÁÎ ĘÒİÎÔİ ÖÅ 
ÅøÉÌÉÍÌÅÒÉ ÔÅÓÐÉÔ ÅÔÍÅË ÉëÉÎȟ ÄÅøÉĥËÅÎÌÅÒ ÁÒÁÓą 
ÉÌÉĥËÉÌÅÒÉ ÏÒÔÁÙÁ ëąËÁÒÁÎ ÖÅ ÂÕ ĥÅËÉÌÄÅ ÎÉÈÁÉ ËÁÒÁÒą 
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ÔÁÎąÍÌÁÙąÃą ÏÌÍÁË İÚÅÒÅ ÉËÉÙÅ ÁÙÒąÌÁÎ ÖÅÒÉ 
ÍÁÄÅÎÃÉÌÉøÉ ÍÏÄÅÌÌÅÒÉÎÄÅÎ ÔÁÈÍÉÎ ÅÄÉÃÉ ÍÏÄÅÌÌÅÒȠ 
sonucu bilinen verileri kullanarak bir model 
ÇÅÌÉĥÔÉÒÉÐ ÓÏÎÕÃÕ ÂÉÌÉÎÍÅÙÅÎ ÖÅÒÉ ËİÍÅÓÉÎÄÅÎ 
tahmÉÎ ÉĥÌÅÍÉ ÇÅÒëÅËÌÅĥÔÉÒÍÅËÔÅÄÉÒȢ 4ÁÈÍÉÎ ÅÄÉÃÉ 
ÔÅËÎÉËÌÅÒ ÉëÅÒÉÓÉÎÄÅ ÓąÎąÆÌÁÍÁ ÖÅ ÒÅÇÒÅÓÙÏÎ 
ÙĘÎÔÅÍÌÅÒÉ ÂÕÌÕÎÍÁËÔÁÄąÒȢ 4ÁÎąÍÌÁÙąÃą ÔÅËÎÉËÌÅÒ 
ÉëÅÒÉÓÉÎÄÅ ÉÓÅȠ ÖÅÒÉ ÓÅÔÉ ÉëÅÒÉÓÉÎÄÅ ÙÅÒ ÁÌÁÎ ĘÒİÎÔİÌÅÒÉ 
ÂÕÌÁÒÁË ËÁÒÁÒ ÖÅÒÍÅÙÅ ÙÁÒÁÒȢ 4ÁÎąÍÌÁÙąÃą ÔÅËÎÉËÌÅÒ 
ÉëÅÒÉÓÉÎÄÅȠ ÂÉÒÌÉËÔÅÌÉË ËÕÒÁÌÌÁÒą ÖÅ ÉÌÉĥËÉ ÁÎÁÌÉÚÉ 
ÙĘÎÔÅÍÌÅÒÉ ÂÕÌÕÎÍÁËÔÁÄąÒ τ Ȣ 

3.1 Tahmin Edici Teknikler 

4ÁÈÍÉÎ ÅÄÉÃÉ ÔÅËÎÉËÌÅÒ ÅÎ ÓąË ÔÅÒÃÉÈ ÅÄÉÌÅÎ ÖÅÒÉ 
ÍÁÄÅÎÃÉÌÉøÉ ÙĘÎÔÅÍÌÅÒÉÎÄÅÎÄÉÒȢ  

3.1.1 {ƤƴƤŦƭŀƳŀ ǾŜ wŜƎǊŜǎȅƻƴ 

6ÅÒÉ ÍÁÄÅÎÃÉÌÉøÉ ÔÅËÎÉËÌÅÒÉÎÄÅËÉ ÇÅÎÅÌ ÁÍÁëȠ 
analiz sonucu ÄÏøÒÕ ÖÅ ÍÁÎÔąËÌą ËÁÒÁÒÌÁÒ 
ÖÅÒÅÂÉÌÍÅËÔÉÒȢ 4ÅÍÅÌÄÅ ÂÉÒ ĘøÒÅÎÍÅ ÁÌÇÏÒÉÔÍÁÓąÎÁ 
ÄÁÙÁÎÁÎ ÓąÎąÆÌÁÎÄąÒÍÁ ÔÅËÎÉøÉÎÉÎ ÁÍÁÃą ÂÉÒ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÍÏÄÅÌÉÎÉÎ ÏÌÕĥÔÕÒÕÌÍÁÓąÄąÒȢ 
3ąÎąÆÌÁÎÄąÒÍÁ ÉĥÌÅÍÉÎÄÅ ËÕÌÌÁÎąÌÁÎ ÄÅøÉĥËÅÎ ÈÅÍ 
ËÁÔÅÇÏÒÉË ÈÅÍ ÄÅ ÓİÒÅËÌÉ ÄÅøÅÒÌÅÒ ÁÌÁÂÉÌÍÅËÔÅÄirler 
[5].  

"ÉÒ ÈÅÄÅÆ ÄÅøÉĥËÅÎÉÎ ÂÁøąÍÌą ÄÉøÅÒÌÅÒÉ ÉÓÅ 
ÂÁøąÍÓąÚ ÄÅøÉĥËÅÎ ÏÌÁÒÁË ÔÁÎąÍÌÁÎÁÂÉÌÍÅËÔÅÄÉÒȢ "Õ 
ÔÁÎąÍÌÁÍÁÎąÎ ÁÍÁÃą ÉÓÅȠ ÔÁÈÍÉÎ ÅÄÉÃÉ ÏÌÁÒÁË 
ËÕÌÌÁÎąÌÁÎ ÇÉÒÄÉ ÄÅøÉĥËÅÎÌÅÒÉÎÉÎ ÏÌÄÕøÕ ÂÉÒ ÍÏÄÅÌÄÅȟ 
ëąËÔą ÏÌÁÒÁË ÂÁøąÍÌą ÂÉÒ ÄÅøÉĥËÅÎÉÎ ÙÅÒ ÁÌÄąøą ÖÅ 
anlaÍÌą ÏÌÁÎ ÂÉÒ ÍÏÄÅÌ ÏÌÕĥÔÕÒÕÌÍÁÓąÄąÒȢ %øÅÒ 
ÁÎÌÁÍÌą ÄÅøÉĥËÅÎ ÓÁÙąÓÁÌ ÄÅøÉÌÓÅ ÐÒÏÂÌÅÍ ÂÉÒ 
ÓąÎąÆÌÁÍÁȟ ÁÎÃÁË ÂÁøąÍÌą ÄÅøÉĥËÅÎ ÓÁÙąÓÁÌ ÉÓÅ 
problem bir regresyon problemi olarak 
ÔÁÎąÍÌÁÎÍÁËÔÁÄąÒȢ "ÕÒÁÄÁÎ ÁÎÌÁĥąÌÁÃÁøą ÇÉÂÉ 
ÓąÎąÆÌÁÍÁ ËÁÔÅÇÏÒÉË ÂÉÒ ÄÅøÅÒÉ ÔÁÈÍÉÎ ÅÄÅrken 
ÄÏøÒÕÓÁÌ ÒÅÇÒÅÓÙÏÎ ÓİÒÅËÌÉ ÄÅøÅÒÌÅÒÉÎ ÔÁÈÍÉÎÉÎÄÅ 
ËÕÌÌÁÎąÌÁÂÉÌÉÒ φ.  

3.1.2 Lojistik Regresyon 

,ÏÊÉÓÔÉË ÒÅÇÒÅÓÙÏÎ ÉËÉÌÉ ÖÅ ëÏË ÓąÎąÆÌą 
ÄÅøÉĥËÅÎÌÅÒÉÎ ÔÁÈÍÉÎ ÅÄÉÌÍÅÓÉÎÄÅ ËÕÌÌÁÎąÌÁÎ ÂÉÒ 
ÙĘÎÔÅÍÄÉÒȢ ,ÏÊÉÓÔÉË ÒÅÇÒÅÓÙÏÎ ÔÅËÎÉøÉ ÉÌÅ ÂÁøąÍÌą 
ÄÅøÉĥËÅÎÅ ÒÉÓË ÔÅĥËÉÌ ÅÄÅÎ ÂÁøąÍÓąÚ ÄÅøÉĥËÅÎÌÅÒÉÎ 
ÎÅÌÅÒ ÏÌÄÕøÕ ÖÅ ÂÕÎÌÁÒąÎ ÂÁøąÍÌą ÄÅøÉĥËÅÎÉÎ 
ÔÁÈÍÉÎÉÎÉ ÎÅ ÄÅÒÅÃÅ ÅÔËÉÌÅÄÉøÉ ÂÅÌÉÒÌÅÎÅÂÉÌÍÅËÔÅÄÉÒȢ 
/ÌÁÓąÌąË ÈÅÓÁÐÌÁÍÁÌÁÒąÎÁ ÕÙÇÕÎ ÂÉëÉÍÄÅ ÖÅÒÉÌÅÒÉ 
ÂÅÌÉÒÌÉ ÓąÎąÆÌÁÒÁ ÁÙąÒÁÒÁË ÂÁøąÍÓąÚ ÄÅøÉĥËÅÎÌÅÒÉÎ 
etkilerini inceleyen lojistik regresyon verileri 
ÓąÎąÆÌÁÎÄąÒÍÁ ÉëÉÎ ËÕÌÌÁÎąÌÁÎ ÂÉÒ ÙĘÎÔÅÍÄÉÒ υ Ȣ %Î 
basit haliyle bir regresyon analizi denklemi (1) ile 
ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȠ 

 

0 1Y Xb b= +
 (1)  

Y baĵēmlēdeĵiĸken=  

X baĵēmsēzdeĵiĸken=  

0 1,b b ise tahmin edilecek parametreleri ifade 

etmektedir   

   

4 Uygulama 

"Õ ëÁÌąĥÍÁ ÉÌÅ ËÒÅÄÉ ËÁÒÔą ÂÏÒÃÕÎÕ ÚÁÍÁÎąÎÄÁ 
ĘÄÅÙÅÎ ÖÅ ÇÅÃÉËÍÅÌÉ ÏÌÁÒÁË ĘÄÅÙÅÎ ËÒÅÄÉ ËÁÒÔą 
ËÕÌÌÁÎąÃąÌÁÒąÎąÎ ĘÄÅÍÅ ÄÁÖÒÁÎąĥÌÁÒą ×ÅËÁ ÙÁÚąÌąÍą 
ve lojistik regresyon anÁÌÉÚÉ ÙĘÎÔÅÍÉÙÌÅ ÔÁÈÍÉÎ 
ÅÄÉÌÍÉĥÔÉÒȢ   

4.1 Tǒƛ !ƴƭŀƳŀ 

9ÁÙÇąÎ ÏÌÁÒÁË ËÕÌÌÁÎąÌÁÎ ËÒÅÄÉ ËÁÒÔÌÁÒą 
ËÕÌÌÁÎąÃąÌÁÒÁ ÐÅË ëÏË ÉÍËÁÎ ÔÁÎąÍÁËÔÁÄąÒȢ !ÎÃÁË 
ËÒÅÄÉ ËÁÒÔą ËÕÌÌÁÎąÃąÌÁÒąÎąÎ ÁĥąÒą ÈÁÒÃÁÍÁ ÅøÉÌÉÍÌÅÒÉ 
ÄÅ ÏÌÁÂÉÌÍÅËÔÅÄÉÒȢ "Õ ÄÕÒÕÍ ÈÅÍ ËÁÒÔ ËÕÌÌÁÎąÃąÓąÎą 
ÈÅÍ ÄÅ ËÁÒÔą ÖÅÒÅÎ ÂÁÎËÁÙą ÉÌÇÉÌÅÎÄÉÒÍÅËÔÅ ÖÅ ÂÁÚą 
ÄÕÒÕÍÌÁÒÄÁ ÚÏÒÌÁÙąÃą ÏÌÁÂÉÌÍÅËÔÅÄÉÒȢ "Õ ÎÅÄÅÎÌÅ 
ËÒÅÄÉ ËÁÒÔą ĘÄÅÍÅ ÁÌąĥËÁÎÌąøą İÚÅÒÉÎÄÅ ÅÎ ëÏË ÅÔËÉÓÉ 
ÏÌÁÎ ÄÅøÉĥËÅÎÌÅÒ ÖÅ ÈÁÎÇÉ ÄÅøÉĥËÅÎÉÎ ÂÕ ÄÁÖÒÁÎąĥą 
ÎÅ ÄÅÒÅÃÅ ÅÔËÉÌÅÄÉøÉ ÁÒÁĥÔąÒąÌÍąĥÔąÒȢ  

4.2 Veriyi Anlama 

Veri seti UCI mÁÃÈÉÎÅ ÌÅÁÒÎÉÎÇ ×ÅÂ ÓÁÙÆÁÓąÎÄÁÎ 
ÅØÃÅÌ ÆÏÒÍÁÔąÎÄÁ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒhttps://archive.  
ics.uci.edu/ml/datasets/default+of+credit+card+
clients). Veri setinde 30000 adet veri 
ÂÕÌÕÎÍÁËÔÁÄąÒȢ 9ÁÐąÌÁÎ ÉÎÃÅÌÅÍÅÌÅÒÄÅ ÈÅÒÈÁÎÇÉ 
ÅËÓÉË ÖÅÙÁ ÇİÒİÌÔİÌİ ÖÅÒÉÙÅ ÒÁÓÔÌÁÎÍÁÍąĥÔąr. 
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пΦо ±ŜǊƛƴƛƴ IŀȊƤǊƭŀƴƳŀǎƤ 

6ÅÒÉ ÓÅÔÉ ×ÅËÁ ÐÒÏÇÒÁÍąÎÁ ÕÙÇÕÎ ÏÌÁÎ .arff 
ÆÏÒÍÁÔąÎÁ ÄĘÎİĥÔİÒİÌÍİĥÔİÒȢ  'ÅÒëÅËÌÅĥÔÉÒÉÌÅÎ 
ÉĥÌÅÍ 4ÁÂÌÏ ρ ρ ÉÌÅ ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȢ  

 

4ÁÂÌÏ ρȢ 6ÅÒÉÎÉÎ ȢÁÒÆÆ &ÏÒÍÁÔąÎÁ $ĘÎİĥÔİÒİÌÍÅÓÉ 

@RELATION kredikarti 

 

@attribute ID NUMERIC 

@attribute LIMIT_BAL NUMERIC 

@attribute SEX NUMERIC 

@attribute EDUCATION NUMERIC 

@attribute MARRIAGE NUMERIC 

@attribute AGE NUMERIC 

@attribute default_payment NUMERIC 

 

@DATA 

1,20000,2,2,1,24 ,1 

 

5.4 ±ŜǊƛȅƛ IŀȊƤǊƭŀƳŀ 

6ÅÒÉ ÓÅÔÉ ÉëÅÒÉÓÉÎÄÅ ÙÅÒ ÁÌÁÎ ÂÁøąÍÌą ÄÅøÉĥken 
ĘÄÅÍÅ ÄÅÆÁÕÌÔͺÐÁÙÍÅÎÔ  ÏÌÁÒÁË ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 
+ÒÅÄÉ ËÁÒÔą ÌÉÍÉÔÉ ÌÉÍÉÔͺÂÁÌ ȟ ÃÉÎÓÉÙÅÔ ÓÅØ ȟ ÅøÉÔÉÍ 
ÄÕÒÕÍÕ ÅÄÕÃÁÔÉÏÎ ȟ ÍÅÄÅÎÉ ÈÁÌ ÍÁÒÒÉÁÇÅ ȟ ÙÁĥ 
ÁÇÅ  ÄÅøÉĥËÅÎÌÅÒÉ ÉÓÅ ÂÁøąÍÓąÚ ÄÅøÉĥËÅÎÌÅÒ ÏÌÁÒÁË 

ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 6ÅÒÉ ÓÅÔÉÎÉÎ ÏÒÉÊÉÎÁÌ ÈÁÌÉÎÄÅ ÓÁÙąÓÁÌ 
ÏÌÁÒÁË ÔÁÎąÍÌÁÎÁÎ ĘÄÅÍÅ ÄÅøÉĥËÅÎÉ ÌÏÊÉÓÔÉË 
ÒÅÇÒÅÓÙÏÎ ÁÎÁÌÉÚÉ ÉëÉÎ ×ÅËÁ ÐÒÏÇÒÁÍąÎÄÁ ÎÏÍÉÎÁÌ 
ÏÌÁÒÁË ÇİÎÃÅÌÌÅÎÍÉĥÔÉÒȢ 

4.3 Modelleme 

-ÏÄÅÌÌÅÍÅ ÁÄąÍąÎÄÁ ×ÅËÁ ÐÒÏÇÒÁÍąÎÄÁ ĘÄÅÍÅ 
ÄÅøÉĥËÅÎÉ ÈÅÄÅÆ ÄÅøÉĥËÅÎ ÄÉøÅÒ ÄÅÍÏÇÒÁÆÉË 
ÄÅøÉĥËÅÎÌÅÒ ÉÓÅ ÂÁøąÍÓąÚ ÄÅøÉĥËÅÎ ÏÌÁÒÁË 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ !ÙÒąÃÁ ρπ ËÁÔÌą ëÁÐÒÁÚ ÇÅëÅÒÌÅÍÅ 
ÓÉÓÔÅÍÉ ÔÅÒÃÉÈ ÅÄÉÌÍÉĥÔÉÒȢ     

4.4 aƻŘŜƭƛ 5ŜƐŜǊƭŜƴŘƛǊƳŜ 

'ÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÁÎÁÌÉÚ ÓÏÎÕÃÕÎÄÁ ÅÌÄÅ ÅÄÉÌÅÎ 
ÌÏÊÉÓÔÉË ÒÅÇÒÅÓÙÏÎ ÄÅÎËÌÅÍÉ ς ÎÕÍÁÒÁÌą ÅĥÉÔÌÉËÔÅ 
ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 

 

Log P(x) = 1.3197 + 0.3829(Limit_bal) + 
1.1614(sex) +  0.9387(education) + 
0.8902(marriage) - 0.6163(age)  (2) 

 

4ÁÂÌÏ ςȢ ,ÏÊÉÓÔÉË 2ÅÇÒÅÓÙÏÎ 3ąÎąÆÌÁÎÄąÒÍÁ 4ÁÂÌÏÓÕ 

Correctly Classified Instances       23361               
77.87   % 

Incorrectly Classified Instances      6639               
22.13   % 

Kappa statistic                          0.0021 

Mean absolute error                      0.3318 

Root mean squared error                  0.4083 

Relative absolute error                 96.2867 % 

Root relative squared error             98.3768 % 

Total Number of Instances            30000 

4ÁÂÌÏ σȢ ,ÏÊÉÓÔÉË 2ÅÇÒÅÓÙÏÎ $ÏøÒÕÌÕË 4ÁÂÌÏÓÕ 

               TP Rate   FP Rate   Precision   Recall  F-
Measure   ROC Area  Class 

                 0.999     0.998      0.779     0.999     0.876      
0.625    0 

                 0.002     0.001      0.452     0.002     0.004      
0.625    1 

Weighted Avg.    0.779     0.777      0.707     0.779     
0.683      0.625 

4ÁÂÌÏ σȢ +ÁÒĥąÌÁĥÔąÒÍÁ -ÁÔÒÉÓÉ 

=== Confusion Matrix ===  

 

     a     b   <-- classified as 

 23347    17 |     a = 0 

6622 14 |     b = 1 

 

5 3ÏÎÕëÌÁÒ 

%ÌÄÅ ÅÄÉÌÅÎ ÓÏÎÕëÌÁÒ ς ÎÕÍÁÒÁÌą ÄÅÎËÌÅÍ 
İÚÅÒÉÎÄÅÎ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȠ ÂÁøąÍÓąÚ ÄÅøÉĥËÅÎÅ ÁÉÔ 
b katsayąÌÁÒąÎÄÁÎ ËÒÅÄÉ ËÁÒÔą ÌÉÍÉÔÉȟ ÃÉÎÓÉÙÅÔȟ ÅøÉÔÉÍ 
ÄÕÒÕÍÕ ÖÅ ÍÁÄÅÎÉ ÈÁÌ ËÁÔÓÁÙąÌÁÒąÎąÎ ÐÏÚÉÔÉÆȟ ÙÁĥ 
ËÁÔÓÁÙąÓąÎąÎ ÉÓÅ ÎÅÇÁÔÉÆ ÏÌÄÕøÕ ÇĘÒİÌÍÅËÔÅÄÉÒȢ "ÕÎÁ 
ÇĘÒÅ ËÉĥÉÎÉÎ ËÒÅÄÉ ËÁÒÔą ÂÏÒÃÕÎÕ ÚÁÍÁÎąÎÄÁ 
ĘÄÅÍÅÓÉ ÄÁÖÒÁÎąĥą İÚerinde kart limiti ve cinsiyet 
ÄÅøÉĥËÅÎÌÅÒÉÎÉÎ ÅÔËÉÓÉÎÉÎ ÙİËÓÅË ÏÌÍÁÄąøą 
ÇĘÒİÌÍÅËÔÅÄÉÒȢ !ÎÃÁË ËÉĥÉÎÉÎ ÅøÉÔÉÍ ÄİÚÅÙÉ ÁÒÔÔąËëÁ 
ÚÁÍÁÎąÎÄÁ ĘÄÅÍÅ ÏÌÁÓąÌąøąÎąÎ Ϸωσ ÏÒÁÎąÎÄÁ ÐÏÚÉÔÉÆ 
ÅÔËÉÌÅÎÅÃÅøÉ ÁÙÒąÃÁ ËÉĥÉÎÉÎ ÅÖÌÉ ÏÌÍÁÓą ÄÕÒÕÍÕÎÕÎ 
ÄÁ ÂÏÒÃÕÎÕ ÚÁÍÁÎąÎÄÁ ĘÄÅÍÅ ÏÌÁÓąÌąøąÎąÎ Ϸψω 
ÏÒÁÎąÎÄÁ ÁÒÔÁÃÁøą ÇĘÒİÌÍÅËÔÅÄÉÒȢ !ÎÃÁË ËÉĥÉÎÉÎ 
ÇÅÎë ÙÁĥÌÁÒÄÁ ËÁÒÔ ÂÏÒÃÕÎÕ ÚÁÍÁÎąÎÄÁ ĘÄÅÍÅ 
ÏÌÁÓąÌąøąÎąÎ Ϸφρ ÏÒÁÎąÎÄÁ ÄÁÈÁ ÄİĥİË ÏÌÄÕøÕ 
ÇĘÒİÌÍÅËÔÅÄÉÒȢ  
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4ÁÂÌÏ ςȭÄÅ ÇĘÒİÌÄİøİ ÇÉÂÉ Ôercih edilen lojistik 
ÒÅÇÒÅÓÙÏÎ ÁÌÇÏÒÉÔÍÁÓą ρπË ëÁÐÒÁÚ ÄÏøÒÕÌÁÍÁ 
sÏÎÕÃÕÎÄÁ σπππ ÁÄÅÔ ÖÅÒÉÙÉ Ϸχχ ÏÒÁÎąÎÄÁ ÄÏøÒÕ 
ÔÁÈÍÉÎ ÅÔÍÉĥÔÉÒȢ  

!ÙÒąÃÁ τ ÎÕÍÁÒÁÌą ÔÁÂÌÏÄÁÎ ÇĘÒİÌÄİøİ ÇÉÂÉ 
ÖÅÒÉÌÅÒÉÎ ÙÁÌąÎąÚÄÁ ρχ ÔÁÎÅÓÉ ĘÄÅÍÅÄÉ ÏÌÁÒÁË 
ÓąÎąÆÌÁÎÄąÒąÌÍÁÓą ÇÅÒÅËÉÒËÅÎ ÚÁÍÁÎąÎÄÁ ĘÄÅÄÉȠ 
ÁÙÒąÃÁ ρτ ÔÁÎÅÓÉ ÄÅ ÚÁÍÁÎąÎÄÁ ĘÄÅÄÉ ÏÌÁÒÁË 
ÓąÎąÆÌÁÎÄąÒąÌÍÁÓą ÇÅÒÅËÉÒËÅÎ ĘÄÅÍÅÄÉ ÏÌÁÒÁË 
ÓąÎąÆÌÁÎÄąÒąÌÍąĥÔąÒȢ 

'İÎİÍİÚÄÅ ÏÌÄÕËëÁ ÙÏøÕÎ ÂÉÒ ËÕÌÌÁÎąÍÁ ÓÁÈÉÐ 
ÏÌÁÎ ËÒÅÄÉ ËÁÒÔÌÁÒąÎąÎ ÈÁÒÃÁÍÁ ÂÏÒëÌÁÒąÎąÎ 
ÚÁÍÁÎąÎÄÁ ĘÄÅÎÉÐ ĘÄÅÎÍÅÍÅÓÉ ÈÅÍ ÂÁÎËÁÌÁÒ ÈÅÍ 
ÄÅ ËÁÒÔ ËÕÌÌÁÎąÃąÌÁÒą ÁëąÓąÎÄÁÎ ÏÌÄÕËëÁ ĘÎÅÍÌÉÄÉÒȢ 
"Õ ëÁÌąĥÍÁ ÉÌÅ ËÒÅÄÉ ËÁÒÔą ÂÏÒÃÕÎÕ ÚÁÍÁÎąÎÄÁ 
ĘÄÅÍÅ ÄÁÖÒÁÎąĥą ÅÔËÉÌÅÙÅÎ ÄÅÍÏÇÒÁÆÉË ÆÁËÔĘÒÌÅÒ 
ÁÒÁĥÔąÒąÌÍąĥÔąÒȢ :ÁÍÁÎąÎÄÁ ĘÄÅÍÅÙÅ ÅÎ ëÏË ÅÔËÉÓÉ 
ÏÌÁÎ ÄÅøÉĥËÅÎÌÅÒÉÎ ÅøÉÔÉÍ ÄÕÒÕÍÕ ÖÅ ÍÅÄÅÎÉ ÈÁÌ 
ÏÌÄÕøÕ ÇĘÒİÌÍİĥÔİÒȢ 
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Abstract 

Lamiaceae (Labiatae) family consisting of about 236 genera and 6,900 to 7,200 species 
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 important genera 
of the Lamiaceae. This genus is represented in Turkey by 6 species 4 hybrids and 13 taxa. 
Mentha species are used as herbal tea and folk medicine for treatment of several disorders. In 
this study, the essential oil composition and yield ratio of aerial parts of M. spicata L. subsp. 
ÃÏÎÄÅÎÓÁÔÁ ɉ"ÒÉÑȢɊ 'ÒÅÕÔÅÒ Ǫ "ÕÒÄÅÔ ɉËąÖąÒÃąË ÎÁÎÅɊ was investigated. The essential oil from 
dried samples were obtained by hydrodistillation for 3 hours, using a Clevenger-type 
apparatus. The chemical composition of the essential oil was analyzed using GC-MS/MS. In the 
essential oil of M. spicata L. subsp. condensata, 26 compounds were identified representing 
the 99.7% of the total oil. The main compound of essential oil of M. spicata L. subsp. condensata 
was found to be thymol (47.6%), with p-ÃÙÍÅÎÅ ɉρυȢπϷɊ ÁÎÄ ɼ-phellandrene (10.4%). 
Keywords : Mentha Spicata L. Subsp. Condensata, GC-MS/ MS, Hydrodistillation, Essential Oil 

 

1 Introduction 

The Lamiaceae family includes many species 
which are considered aromatic plants due to their 
high content of essential oils. Lamiaceae (Labiatae) 
family is represented 45 genera and 546 species 
and totally 731 taxa in the Flora of Turkey [1, 2]. 
Mentha species are a large genus belonging to the 
Lamiaceae family. This species is presented by 62 
taxon in the world and 15 taxon in Turkey  [3]. 
Mentha species are used in Turkish folk medicine. 
M. spicata L. subsp. condensata, locally known is 
ȰËąÖąÒÃąË ÎÁÎÅȱȢ Mentha species have been used as 
herbal tea due to their biological activities. 
Furthermore, mint essential oils have been widely 
used in the treatment of mild-intensity fungal and 
bacterial infections of human skin, headache 
syndromes and postherpetic neuralgia [4]. 

Many studies have been conducted to 
investigate the chemical essential oil content of 
Mentha species [3,5-10]. M. spicata has rich 
essential oil content, dominated usually by carvone, 
limonene and menthol which is showed analgesic 
effect [11]. Although there are some reports about 
biological activities of essential oils and various 
extracts of Mentha species [6,7,12-15], there is a 
report about essential oil of M. spicata subsp. 
condensata from Lebanon [6].  The essential oil 
accounted for pulegone (32.8%), cis-piperitone 
oxide (19.2%), piperitenone (13.2%), p-menthone 

(7.7%) and 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, 
Fatiha et al., reported that phenolic composition, in 
vitro antioxidant effects and tyrosinase inhibitory 
activity of three Algerian Mentha species [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, in the 
literature, there is no report  on the chemical 
composition of essential oil of M. spicata L. subsp. 
condensata from Turkey. 

 

 

 

2 Materials and Methods 

2.1 Plant Material 

 
M. spicata L. subsp. condensata samples were 
ÃÏÌÌÅÃÔÅÄ ÆÒÏÍ !ÙÄąÎȟ +ÕĥÁÄÁÓąȟ ÒÏÁÄ ÅÄÇÅÓȟ ÄÁÍÐ 
areas, Turkey (σψЈρωͻτȢφρͼ.ȟ  ςχЈρσͻυχȢχψͼ%ȟ ςπφ 
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m), in July 2015. The species were identified by 
$ÏëȢ Dr. Selami Selvi. The voucher specimens were 
deposited at the Herbarium of the Altinoluk 
Vocational School, Balikesir University, Balikesir, 
Turkey (SV 1106). 

2.2 Isolation of Essential Oil 

The aerial parts of M. spicata L. subsp. 
condensata 
were chopped into small pieces and subjected to 
hydrodistillation with water for 3  hours, using a 
Clevenger-type apparatus to isolated the essential 
oil. The chemical composition of the essential oil 
was analyzed using Thermo Scientific TSQ GC-
MS/MS. 

2.3 Gas Chromatography-Mass Spectrometry (GC-MS) 

Conditions 

GC-MS was conducted on Thermo Electron 
Trace 2000 GC model gas chromatography and 
Thermo Scientific TSQ GC-MS/MS. A 
Phenomenex DB5 fused silica column (30 m x 
πȢσς ÍÍȟ ×ÉÔÈ πȢςυ ʈÍ ÆÉÌÍ ÔÈÉÃËÎÅÓÓ  ×ÁÓ ÕÓÅÄ 
with helium as a carrier gas at 1 mL/min flow  
rate (20 psi). The GC oven temperature was kept 
ÁÔ φπЈ# ÆÏÒ ρπ ÍÉÎ ÁÎÄ ÐÒÏÇÒÁÍÍÅÄ ÔÏ ςςπЈ# ÁÔ 
Á ÒÁÔÅ ÏÆ τЈ#ȾÍÉÎ ÉÎÃÒÅÍÅÎÔ ÁÎÄ ÔÈÅÎ ËÅÐÔ ÃÏÎÓÔÁÎÔ 
ÁÔ ςςπЈ# ÆÏÒ ρυ ÍÉÎȢ 4ÈÅ ÓÐÌÉÔ ÒÁÔÉÏ ×ÁÓ ÁÄÊÕÓÔÅÄ ÔÏ 
1:20, the injection volume was 0.1 mL, 
and EI/MS was recorded at 70 eV ionization energy. 
Mass range was m/z 35-500 amu. A homologous 
series of n-alkanes was used as reference in 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 as 
well as the literature data. GC-FID was performed 
using a Thermo Electron Trace GC-FID 
detector and the same GC program stated above 
was used. 

3 Results and Discussion 

The essential oil of aerial parts of M. spicata L. 
subsp. condensata were analyzed by using GC-MS. 
The determined components were divided 
into five classes based on their chemical structures: 
monoterpene hydrocarbons, oxygenated 
monoterpenes, sesquiterpene hydrocarbons, 
oxygenated sesquiterpenes and phenolic 
compounds. The essential oil composition and yield 

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

In the essential oil of M. spicata L. subsp. 
condensata, twenty six compounds were identified 
representing the 99.7% of the total oil. The essential 
oil of M. spicata L. subsp. condensata was composed 
of high amount of phenolic compounds (49.9%), 
being thymol (47.6%) as the major compound. 
Monoterpene hydrocarbons were presented in 
28.7%, and p-ÃÙÍÅÎÅ ρυȢπϷ  ÁÎÄ ɼ-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 thymolɀrich 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, 
insecticidal [15], phenolic compounds [18], 
antioxidant [17,20,25], antibacterial [17,20,24] and 
anti-inflammatory activity [26] of M. spicata L. were 
investigated. Scherer et. al., reported the major 
component was determined as carvone (67%), 
limonene (14.3%), muurolene (2.3%), and 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%), ‍-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 thymol-rich Mentha species was reported 
[27]. 

 

 

4 Conclusion 
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The present work was a study of essential oil of 
M. spicata L. subsp. condensata. 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 
thymolɀrich chemotype, but Iriti et al., recorded 
32.8% of pulegone in M. spicata L. subsp. 
condensata (Briq.) Greuter & Burdet from Lebanon.  
These results indicate that chemical constituents in 
the essential oils and the amounts of the major 
compounds showed difference, according to the 
geographical location, season, climatological 
variations, plant variety and experimental 
conditions investigated parts of the plants. 

 

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

No Compoundsb KIa 
M. spicata 

subsp. 
condensata 

1. Monoterpene hydrocarbons 

1 -hpinene 939 1.7 
2 -̡pinene 979 0.4 
3 -hphellandrene 1003 1.1 
4 p-cymene 1025 15.0 
5 -̡phellandrene 1030 10.4 
6 -̱terpinene 1060 0.1 
 % identified  28.7 

2. Oxygenated monoterpenes 

7 cis-sabinene hydrate 1070 0.1 
8 pinene hydrate 1123 0.1 
9 1-terpineol 1134 3.9 
10 -̡cis-terpineol 1144 2.0 
11 camphor 1146 0.9 
12 terpinene-7-al 1291 0.2 
 % identified  7.2 

3. Sesquiterpene hydrocarbons 

13 -ɻelemene 1338 0.3 
14 -hylangene 1375 3.5 
15 -hcopaene 1377 1.2 
16 -̡bourbonene 1388 0.5 
17 aromadendrene 1441 5.7 
18 farnesene 1443 0.2 
19 -hhumulene 1455 1.5 
20 farnesene-E-  ̡ 1457 0.4 
21 germacrene-D 1485 0.1 
 % identified  13.4 

4. Oxygenated sesquiterpenes 

22 spathulenol 1578 0.4 
23 -hcadinol 1654 0.1 
 % identified  0.5 

5. Phenolic compounds 

24 thymol 1290 47.6 
25 carvacrol 1299 1.4 
26 carvacrol, methyl ether 1245 0.9 
 % identified  49.9 

 Total (%)  99.7 

6. aKI Kovats indices 
bCompounds listed in order of elution 
from a DB-5 column 
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vÚÅÔ 

­ÒÅÔÉÍ ÈÁÔÌÁÒąÎÄÁ ËÕÌÌÁÎąÌÁÎ ÂÅÎÚÅÔÉÍ ÖÅ ÍÏÄÅÌÌÅÍÅȠ ÓÉÓÔÅÍ ÔÁÓÁÒąÍąȟ ÁÎÁÌÉÚÉ ÖÅ ÍÅÖÃÕÔ İÒÅÔÉÍ 
ÓÉÓÔÅÍ ÓİÒÅÃÉÎÅ ÁÉÔ ÏÌÁÎ ËÁÒÍÁĥąË ÙÁÐąÙą ËÏÌÁÙÌÁĥÔąÒÁÒÁËȟ ÂÉÌÇÉÓÁÙÁÒ ÍÏÄÅÌÉÙÌÅ ÓÉÓÔÅÍÉ 
ÉÙÉÌÅĥÔÉÒÍÅ ÕÙÇÕÌÁÍÁÌÁÒą ÅÌÄÅ ÅÔÍÅÙÅ ÙÁÒÁÙÁÎ ĘÎÅÍÌÉ ÂÉÒ ËÁÒÁÒ ÄÅÓÔÅË ÙĘÎÔÅÍÉÄÉÒȢ 
­ÒÅÔÉÍÉÎ ÂÉÒÉÍÌÅÒ ÈÁÌÉÎÄÅ ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉøÉ ÓİÒÅËÌÉ İÒÅÔÉÍ ÓÉÓÔÅÍÌÅÒÉÎÄÅ ÙÏøÕÎ ÔÁÌÅÂÉÎ ÏÌÄÕøÕ 
ÄÕÒÕÍÌÁÒÄÁȟ İÒÅÔÉÍ ÈąÚąÎąÎ ÙİËÓÅË ÏÌÍÁÓąÎą ÓÁøÌÁÍÁÎąÎ ÅÎ ÔÅÍÅÌ ÙÏÌÕ ÍÏÎÔÁÊ ÈÁÔÔąÎąÎ 
dengelÅÎÍÅÓÉÄÉÒȢ -ÏÎÔÁÊ ÈÁÔÔąÎąÎ ÄÅÎÇÅÌÅÎÍÅÓÉ ÉÌÅ Éĥ ÁÄąÍÌÁÒą ÇÒÕÐÌÁÎÄąÒąÌÁÒÁË ÉÓÔÁÓÙÏÎÌÁÒ 
ÏÌÕĥÔÕÒÕÌÕÒȟ ÈÅÒ ÉÓÔÁÓÙÏÎÕÎ ëÅÖÒÉÍ ÓİÒÅÌÅÒÉ ÂÉÒÂÉÒÉÎÅ ÙÁËąÎ ÈÁÌÅ ÇÅÔÉÒÉÌÉÒ ÖÅ ÂÕ ĥÅËÉÌÄÅ ÍÏÎÔÁÊ 
ÈÁÔÔąÎąÎ ÁËÓÁÍÁÄÁÎ ëÁÌąĥÍÁÓą ÓÁøÌÁÎÍąĥ ÏÌÕÒȢ  
9ÁÐąÌÁÎ ëÁÌąĥÍÁÄÁ ÂÉÒ ÏÔÏÍÏÔÉÖ ÆÉÒÍÁÓąÎąÎ İÒÅÔÉÍ ÈÁÔÔąÎÄÁ ÄÁÒÂÏøÁÚÌÁÒąÎ ÙÁĥÁÎÄąøą ÂÉÒ 
ÂĘÌİÍİÎ ÍÅÖÃÕÔ ÄÕÒÕÍÕÎÕÎ ÉÎÃÅÌÅÎÍÅÓÉÎÉÎ ÁÒÄąÎÄÁÎ ÚÁÍÁÎ ÅÔİÄİ ÙÁÒÄąÍą ÉÌÅ ÔÏÐÌÁÎÁÎ 
ÖÅÒÉÌÅÒ !2%.! ÐÒÏÇÒÁÍą ÙÁÒÄąÍą ÉÌÅ ÍÏÄÅÌÌÅÎÍÉĥÔÉÒȢ !ÒÄąÎÄÁÎ ÉÓÔÁÓÙÏÎÌÁÒ ÁÒÁÓąÎÄÁ ÚÁÍÁÎ 
ËÁÙÂąÎÁ ÖÅ ËÕÙÒÕøÁ ÎÅÄÅÎ ÏÌÁÎ ÄÁÒÂÏøÁÚÌÁÒ ÔÅÓÐÉÔ ÅÄÉÌÅÒÅË ÉĥÌÅÍ ĘÎÃÅÌÉËÌÅÒÉ ÇĘÚ ĘÎİÎÅ ÁÌąÎÁÒÁË 
ËÕÙÒÕË ÙÁÒÁÔÁÎ ÁÄąÍÌÁÒ ÂÏĥ ÉÓÔÁÓÙÏÎÌÁÒÁ ÄÁøąÔąÌÁÒÁË ÈÁÔ ÄÅÎÇÅÌÅÎÍÉĥÔÉÒȢ 9ÁÐąÌÍÁÓą ÄİĥİÎİÌÅÎ 
ÉÙÉÌÅĥÔÉÒÍÅÌÅÒÉÎ ÓÏÎÕëÌÁÒąÎą ÙÁÔąÒąÍ ÙÁÐÍÁÄÁÎ ĘÎÃÅ ÇĘÒÅÂÉÌÍÅË ÁÄąÎÁ ÙÅÎÉ ÔÁÓÁÒÌÁÎÁÎ ÓÉÓÔÅÍ 
ÄÅ ÓÉÍİÌÁÓÙÏÎ ÐÒÏÇÒÁÍą ÙÁÒÄąÍą ÉÌÅ ÍÏÄÅÌÌÅÎÅÒÅË ÉÙÉÌÅĥÔÉÒÍÅÎÉÎ ÓÏÎÕëÌÁÒą ĘÎÃÅÄÅÎ ÅÌÄÅ 
ÅÄÉÌÍÉĥÔÉÒȢ  KÁÌąĥÍÁÄÁ ρω ÉÓÔÁÓÙÏÎ ÉÎÃÅÌÅÎÍÉĥ ÖÅ ÄÁÒÂÏøÁÚ ÇĘÒİÌÅÎ σ ÉÓÔÁÓÙÏÎÄÁ ËĘËÌİ 
ÄÅøÉĥÉËÌÉËÌÅÒ ÙÁÐąÌÍąĥÔąÒȢ /ÐÅÒÁÔĘÒÌÅÒÉ Éĥ ÙİËİ ÁÎÌÁÍąÎÄÁ ÙÏøÕÎ ÏÌÁÒÁË ÅÔËÉÌÅÙÅÎ ωȢȟ ρρȢ ÖÅ ρ2. 
ÉÓÔÁÓÙÏÎÌÁÒÄÁ ÉÙÉÌÅĥÔÉÒÍÅÌÅÒ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÒÅË ÏÐÅÒÁÔĘÒ İÚÅÒÉÎÅ ÄİĥÅÎ ÉĥÌÅÒÉÎ ÄÁÈÁ ÄÅÎÇÅÌÉ 
ÏÌÍÁÓą ÓÁøÌÁÎÍąĥÔąÒȢ  
3ÉÍİÌÁÓÙÏÎ ÍÅÔÏÄÕ ËÕÌÌÁÎąÌÁÒÁË ÉĥÌÅÔÍÅÄÅ İÒÅÔÉÍÉÎ ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉøÉ ÍÏÎÔÁÊ ÈÁÔÔą ÉÎÃÅÌÅÎÍÉĥ 
ÖÅ ÂÕ ÈÁÔÔąÎ ÍÅÖÃÕÔ ÄÕÒÕÍÕ ÏÒÔÁÙÁ ËÏÎÕÌÁÒÁË İÒÅÔÉÍ ÈÁÔÔąÎÄÁ ËÉ ÐÒÏÂÌÅÍÌÉ ÉÓÔÁÓÙÏÎÌÁÒÄÁ ÓİÒÅë 
ÉÙÉÌÅĥÔÉÒÍÅÌÅÒÉ ÙÁÐąÌÍąĥÔąÒȢ 
Anahtar Kelimeler ȡ 3ÉÍİÌÁÓÙÏÎȟ (ÁÔ $ÅÎÇÅÌÅÍÅȟ :ÁÍÁÎ %ÔİÄİ 

 

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 to help system design, analysis and the current system analysis of production system by 
facilitating the complex structure by using computer and system improve. 
In cases where there is a high demand in continuous production systems where the production 
is carried out in units, the most basic way to ensure that the production speed is high is to 
balance the right of installation. With the balancing of the assembly line, the work steps are 
grouped and the stations are formed, the cycle times of each station are brought close to each 
other and thus the assembly line is operated without interruption. 
In the study, the data collected with the help of the time study was modeled with the ARENA 
program after the examination of the current situation of a sector where bottlenecks were 
experienced in the production line of an automotive company. Then, by determining the 
bottlenecks that cause time loss and queuing between the stations, the queuing steps are 
distributed to the empty stations and the line is balanced by considering the process priorities. 
The new designed system was modeled with the help of the simulation program and the results 
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of the improvement were obtained in advance in order to see the results of the proposed 
improvements before the investment. 
In the study, 19 stations were examined and radical changes were made in 3 stations with 
bottleneck. Improvements have been made to stations 9 and 11-12 which have a significant 
impact on operators. Thus, the work on the operator is more balanced. 
By using the simulation program, the assembly line in which the production is carried out has 
been handled and the current situation of this line has been examined and a number of 
problems related to creating a better process in problematic places have been focused on. 
Keywords : Simulation, Line balancing, Time study 

1 DƛǊƛǒ 
­ÒÅÔÉÍ ÓÅËÔĘÒİȠ ÍÁÌÉÙÅÔÌÅÒÉÎ ÙİËÓÅËȟ ÂÕ 

ÎÅÄÅÎÌÅ ÄÅ ËÁÒ ÏÒÁÎąÎąÎ ëÏË ÄİĥİË ÏÌÍÁÓą ÎÅÄÅÎÉÙÌÅ 
ÒÅËÁÂÅÔ ÙÏøÕÎ ÂÉÒ ÓÅËÔĘÒÄİÒȢ 3ÅËÔĘÒİÎ ÉëÉÎÄÅ 
ÂÕÌÕÎÄÕøÕ ÒÅËÁÂÅÔ ÙÏøÕÎ ÏÒÔÁÍ ÎÅÄÅÎÉÙÌÅ ÂÅÎÚÅÒ 
ÉĥëÉȟ ÍÁÌÚÅÍÅ ÖÅ ÔÅËÎÏÌÏÊÉ ËÕÌÌÁÎÁÎ ÆÉÒÍÁÌÁÒ 
ÁÒÁÓąÎÄÁ ËÁÌÉÔÅ ÖÅ ÆÉÙÁÔ ÏÌÁÒÁË ÁÖÁÎÔÁÊÌą ËÏÎÕÍÁ 
ÇÅëÍÅË ÈÁÙÁÔÉ ĘÎÅÍ ÔÁĥąÍÁËÔÁÄąÒȢ "Õ ÎÅÄÅÎÌÅ 
İÒÅÔÉÍ ÖÅ ÅÍÅË ÙÏøÕÎ ÆÉÒÍÁÌÁÒąÎ ÖÁÒÌąËÌÁÒąÎą 
ÓİÒÄİÒÅÂÉÌÍÅÌÅÒÉ ÉëÉÎ ÆÁÒËÌą ÙĘÎÔÅÍÌÅÒ 
ËÕÌÌÁÎÍÁÌąÄąÒȢ  

­ÒÅÔÉÍÄÅ ËÕÌÌÁÎąÌÁÎ ÂÅÎÚÅÔÉÍ ÖÅ ÍÏÄÅÌÌÅÍÅȠ 
ÓÉÓÔÅÍ ÔÁÓÁÒąÍąȟ ÁÎÁÌÉÚÉ ÖÅ ÍÅÖÃÕÔ İÒÅÔÉÍ ÓÉÓÔÅÍ 
ÓİÒÅÃÉÎÅ ÁÉÔ ÏÌÁÎ ËÁÒÍÁĥąË ÙÁÐąÙą ËÏÌÁÙÌÁĥÔąÒÁÒÁËȟ 
ÂÉÌÇÉÓÁÙÁÒ ÍÏÄÅÌÌÅÒÉ ÉÌÅ ÓÉÓÔÅÍÉ ÉÙÉÌÅĥÔÉÒÍÅ 
ÕÙÇÕÌÁÍÁÌÁÒą ÅÌÄÅ ÅÔÍÅÍÉÚÅ ÙÁÒÁÙÁÎ ĘÎÅÍÌÉ ÂÉÒ 
ËÁÒÁÒ ÄÅÓÔÅË ÙĘÎÔÅÍÉÄÉÒȢ  

"ÅÎÚÅÔÉÍ ÔÅËÎÉËÌÅÒÉȟ İÒÅÔÉÍ ÈÁÔÌÁÒąÎąÎ ËÕÌÌÁÎąÍ 
ÏÒÁÎÌÁÒą ÈÁËËąÎÄÁ ÖÅÒÉ ÔÏÐÌÁÍÁÙÁ ÙÁÒÄąÍÃą ÏÌÍÁËÔÁ 
ÂĘÙÌÅÃÅ ÈÁÔÌÁÒąÎ ÖÅÒÉÍÌÉÌÉË ÏÒÁÎÌÁÒą ÈÁËËąÎÄÁ ÂÉÌÇÉ 
ÖÅÒÍÅËÔÅÄÉÒȢ !ÙÒąÃÁ ÙÅÎÉ ÙÁÔąÒąÍ ÙÁÐÁÃÁË ÏÌÁÎ 
ÆÉÒÍÁÌÁÒÁ ÙÁÔąÒąÍÌÁÒąÎąÎ ÓÏÎÕëÌÁÒąÎą ĘÎÃÅÄÅÎ 
ÇĘÒÅÒÅË ÕÙÇÕÎ ÏÌÕÐ ÏÌÍÁÙÁÃÁøą ÈÁËËąÎÄÁ ËÁÒÁÒ 
ÖÅÒÍÅÓÉÎÉ ÓÁøÌÁÍÁËÔÁÄąÒȢ -ÁÌÉÙÅÔÉÎ ÖÅ ÁÍÏÒÔÉÓÍÁÎ 
ÓİÒÅÓÉÎÉÎ ÄÏøÒÕ ÈÅÓÁÐÌÁÎÍÁÓąȟ ÙÁÔąÒąÍ ËÁÙąÐÌÁÒąÎą 
ĘÎÌÅÙÅÃÅøÉ ÇÉÂÉ ÒÁËÉÐÌÅÒÉÎÅ İÓÔİÎÌİË ÓÁøÌÁÍÁË ÁÄąÎÁ 
ÖÅÒÉÍÌÉÌÉË ÈÁËËąÎÄÁ ÄÅÔÁÙÌą ÖÅÒÉ ÓÁøÌÁÙÁÃÁËÔąÒ ÂÕ 
ÎÅÄÅÎÌÅ ÂÅÎÚÅÔÉÍ ÔÅËÎÉËÌÅÒÉ ÂİÙİË ÙÁÔąÒąÍÌÁÒÄÁ 
ÔÅÒÃÉÈ ÅÄÉÌÍÅËÔÅÄÉÒȢ (ÅÒ ÎÅ ËÁÄÁÒ ÕÙÇÕÌÁÍÁÓą ÚÏÒȟ 
ĘøÒÅÎÉÌÍÅÓÉ ÚÁÈÍÅÔÌÉ ÖÅ ÍÁÌÉÙÅÔÌÉ ÏÌÓÁ ÄÁ ÓÏÎÕëÌÁÒą 
ÖÅ ÖÅÒÄÉøÉ ÄÅøÅÒÌÉ ÖÅÒÉÌÅÒ ÓÁÙÅÓÉÎÄÅ ÆÉÒÍÁÌÁÒąÎ 
ÂÁĥÖÕÒÄÕËÌÁÒą ĘÎÅÍÌÉ ÂÉÒ ÙĘÎÔÅÍÄÉÒȢ  

"Õ ëÁÌąĥÍÁÄÁȟ ÏÔÏÍÏÔÉÖ ÓÅËÔĘÒİÎÄÅ ÆÁÁÌÉÙÅÔ 
ÇĘÓÔÅÒÅÎ ÂÉÒ ÙÁÎ ÓÁÎÁÙÉ ÆÉÒÍÁÓąÎÄÁ ÂÕÌÕÎÁÎ ÍÏÎÔÁÊ 
ÈÁÔÌÁÒąÎąÎ ÓÉÓÔÅÍ ÔÁÓÁÒąÍąȟ ÁÎÁÌÉÚÉ ÖÅ ÙĘnetiminde 
ÓÉÓÔÅÍÉÎ ÄÉÎÁÍÉË ÖÅ ËÁÒÍÁĥąË ÙÁÐąÓąÎąÎ 
ÂÁÓÉÔÌÅĥÔÉÒÉÌÍÅÓÉ ÖÅ ÂÉÌÇÉÓÁÙÁÒ ÏÒÔÁÍąÎÄÁ 
ÖÅÒÉÍÌÉÌÉøÉÎÉÎ ÈÅÓÁÐÌÁÎÍÁÓą ÙÁÔąÒąÍąÎ ÓÏÎÕëÌÁÒąÎąÎ 
ĘÎÃÅÄÅÎ ÇĘÒİÌÍÅÓÉ ÁÍÁÃąÙÌÁ ËÕÌÌÁÎąÌÁÎ !2%.! 
ÐÒÏÇÒÁÍą ËÕÌÌÁÎąÌÍąĥÔąÒȢ (ÁÔ ÄÅÎÇÅÌÅÍÅÓÉ ÙÁÐąÌÍÁÓą 
beklenen hatta en dÏøÒÕ ÖÅÒÉÎÉÎ ÂÅÎÚÅÔÉÍ ëÁÌąĥÍÁÓą 
ÉÌÅ ÅÌÄÅ ÅÄÉÌÅÃÅøÉ ÄİĥİÎİÌÍİĥÔİÒȢ (ÁÔ ÓÉÍÕÌÅ 

ÅÄÉÌÉÒËÅÎ !ÒÅÎÁ 2ÏÃË×ÅÌÌ 3ÏÆÔ×ÁÒÅ ÓÉÍİÌÁÓÙÏÎ 
ÐÒÏÇÒÁÍą ËÕÌÌÁÎąÌÍąĥÔąÒȢ  

Benzetimin eÎÄİÓÔÒÉÄÅ ÂÉÒëÏË ÕÙÇÕÌÁÍÁÓą 
ÂÕÌÕÎÍÁËÔÁÄąÒ ÂÕÎÌÁÒÄÁÎ ÂÁÚąÌÁÒą ëÁÌąĥÍÁ 
ËÁÐÓÁÍąÎÄÁ ÉÎÃÅÌÅÎÍÉĥÔÉÒȢ vÚËąÒÁÎ ςπρρ  ÙÁÐÔąøą 
ëÁÌąĥÍÁÄÁ ÏÔÏÍÏÔÉÖ ÓÅËÔĘÒİÎÄÅ ÆÁÁÌÉÙÅÔ ÇĘÓÔÅÒÅÎ 
ÂÉÒ ÆÉÒÍÁÄÁ ÍÏÎÔÁÊ ÈÁÔÔąÎąÎ ÁÎÁÌÉÚÉ ÖÅ ÄÅÎÇÅÌÅÎÍÅÓÉ 
ÁÍÁÃąÙÌÁ ÂÅÎÚÅÔÉÍ ÔÅËÎÉøÉÎÅ ÂÁĥÖÕÒÍÕĥÔÕÒ [1]. 
+ÕÒĥÕÎ ςππχ  ÙÁÐÔąøą ëÁÌąĥÍÁÓąÎÄÁ ÂÉÒ İÒÅÔÉÍ 
ÈÁÔÔąÎÄÁËÉ ÄÁÒÂÏøÁÚÌÁÒąÎ ÔÅÓÐÉÔ ÅÄÉÌÍÅÓÉ ÉëÉÎ 
ÂÅÎÚÅÔÉÍ ÔÅËÎÉËÌÅÒÉÎÉ ËÕÌÌÁÎÍąĥÔąÒ [2]. %ĥËÉÎ ÖÅ 
Salur (2008) ëÁÌąĥÍÁÌÁÒąÎÄÁ ÂÉÒ ÉÍÁÌÁÔ ÓÉÓÔÅÍÉÎÉÎ 
ÙÅÒÌÅĥÉÍÉÎÉÎ ÉÙÉÌÅĥÔÉÒÉÌÍÅÓÉ ÉëÉÎ ÂÉÒ benzetim 
ëÁÌąĥÍÁÓą ÙÁÐąÌÍąĥÔąÒ σ]. 4ÁËëąȭÎąÎ (2013) ÙąÌąÎÄÁ 
ÙÁÐÔąøą ëÁÌąĥÍÁÄÁ ÄÁÒÂÏøÁÚÌÁÒ ÄÉËËÁÔÅ ÁÌąÎÁÒÁË ÈÁÔ 
denÇÅÌÅÍÅÓÉ ÙÁÐąÌÍąĥȟ ÍÅÖÃÕÔ ÄÕÒÕÍ ÖÅ ÙÅÎÉ 
ÄÕÒÕÍ ÓÉÍİÌÅ ÅÄÉÌÅÒÅË ÓÏÎÕëÌÁÒ ËÁÒĥąÌÁĥÔąÒąÌÍąĥÔąÒ 
[4]. 9ÁÌëąÎ (2009) ÄÁ ÂÅÎÚÅÔÉÍ ÔÅËÎÉøÉ ËÕÌÌÁÎÁÒÁËȟ 
ÁÃÉÌ ÓÅÒÖÉÓ ÈÉÚÍÅÔÌÅÒÉÎÉ ÉÎÃÅÌÅÍÉĥ ÖÅ ÄÁÒ ÂÏøÁÚÌÁÒą 
ÔÅÓÐÉÔ ÅÄÅÒÅË ÉÙÉÌÅĥÔÉÒÍÅÌÅÒ ÙÁÐÍÁÙą ÈÅÄÅÆÌÅÍÉĥÔÉÒ 
[5]. 

2 {ƛƳǸƭŀǎȅƻƴ ¸ǀƴǘŜƳƛ ǾŜ YǳƭƭŀƴƤƳ !ƭŀƴƭŀǊƤ 
3ÉÓÔÅÍ ÂÉÒ ÈÅÄÅÆÅ ÕÌÁĥÍÁË ÉëÉÎ ÂÉÒÂÉÒÉÙÌÅ ÉÌÉĥËÉÄÅ 

ÏÌÁÎ ĘøÅÌÅÒÉÎ ÂİÔİÎÌÅĥÍÅÓÉ ÉÌÅ ÏÌÕĥÕÒȢ 3ÉÓÔÅÍ 
ÙÁËÌÁĥąÍą ÂÉÒëÏË ÆÁÙÄÁ ÓÁøÌÁÍÁËÔÁÄąÒȢ "Õ ÆÁÙÄÁÌÁÒąÎ 
ÂÁĥąÎÄÁ ÉÌÉĥËÉÌÅÒÅ ÙÏøÕÎÌÁĥąÌÄąøąÎÄÁ ÓÉÓÔÅÍÉÎ 
ÔÁÍÁÍą ÈÁËËąÎÄÁ ÄÅÔÁÙÌą ÂÉÌgi elde edilmesi, 
ÂİÔİÎÓÅÌ ÙÁËÌÁĥąÍ ÓÁøÌÁÎÍÁÓą ÇÅÌÍÅËÔÅÄÉÒȢ  

"ÉÒ ÓÉÍİÌÁÓÙÏÎ ëÁÌąĥÍÁÓąÎÄÁ ĘÎÃÅÌÉËÌÅ 
ÐÒÏÂÌÅÍÉÎ ÔÁÎąÍÌÁÎÍÁÓą ÇÅÒÅËÍÅËÔÅÄÉÒȢ "Õ ÓİÒÅÃÉ 
takiben ÍÏÄÅÌ ËÕÒÕÌÕÒ ÖÅ ÍÏÄÅÌÉÎ ÇÅëÅÒÌÉÌÉøÉ 
ÓÁøÌÁÎąÒȢ !ÒÄąÎÄÁÎ ÄÅÎÅÙ ÔÁÓÁÒÌÁÎÁÒÁË ÖÅÒÉÌÅÒ 
ÔÏÐÌÁÎąÒ ÖÅ ÓÉÍİÌÁÓÙÏÎ ëÁÌąĥÍÁÓą ÙÁÐąÌÁÒÁË 
ÉÓÔÁÔÉÓÔÉËÓÅÌ ÓÏÎÕëÌÁÒ ÄÅøÅÒÌÅÎÄÉÒÉÌÅÒÅË ÒÁÐÏÒÌÁÍÁ 
ÁĥÁÍÁÌÁÒąÎÁ ÇÅëÉÌÉÒȢ  

"ÅÎÚÅÔÉÍ ëÁÌąĥÍÁÌÁÒąÎÁȠ ÓÉÓÔÅÍ ÄÅÎÅÍÅ 
ÇÅÒëÅËÌÅĥÔÉÒÍÅÙÅ ÕÙÇÕÎ ÄÅøÉÌÓÅȟ ÓÉÓÔÅÍ ÈÅÎİÚ 
ÔÁÓÁÒąÍ ÁĥÁÍÁÓąÎÄÁ ÉÓÅȟ ÓÉÓÔÅÍ ëÏË ËÁÒąĥąË ÉÓÅȟ 
sistemin ilerlemesinin analiz edilmesi gerekiyorsa, 
ÁÌÔ ÙÁÐą ÏÌÁÎÁËÌÁÒą ÂÉÌÇÉÓÁÙÁÒȟ ÙÁÚąÌąÍ ÖÂȢ  ÍÅÖÃÕÔ 
ÉÓÅ ÂÁĥÖÕÒÕÌÁÂÉÌÉÒȢ  
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dÙÉ ÂÉÒ ÓÉÍİÌÁÓÙÏÎ ËÕÌÌÁÎąÃąÌÁÒ ÔÁÒÁÆąÎÄÁÎ 
ÒÁÈÁÔÌąËÌÁ ÁÎÌÁĥąÌÁÂÉÌÉÒ ÏÌÍÁÌąÄąÒ ÖÅ ÁÍÁÃą 
ÄÏøÒÕÌÔÕÓÕÎÄÁ ÄÏøÒÕ ÔÁÓÁÒÌÁÎÍÁÌąÄąÒȢ +ÕÒÕÌÁÎ 
ÓÉÓÔÅÍÉÎ ÈÅÒËÅÓëÅ ÁÎÌÁĥąÌÁÂÉÌÍÅÓÉ ÉëÉÎ ÅÖÒÅÎÓÅÌ 
ÏÌÍÁÌą ÁÄąÍÌÁÒą ÎÅÔ ÖÅ ÄÏøÒÕ ÔÁÎąÍÌÁÎÍÁÌąÄąÒȢ 
!ÙÒąÃÁ ÓÉÓÔÅÍÉÎ ÇİÎÃÅÌÌÅÎÍÅÓÉ ÖÅȾÖÅÙÁ ÙÅÎÉÌÅÎÍÅÓÉ 
ÇÅÒÅËÉÒÓÅ ÅÓÎÅË ÏÌÍÁÓą ÖÅ ËÏÌÁÙÌąËÌa 
ÄÅøÉĥÔÉÒÉÌÅÂÉÌÍÅÓÉ ĥÁÒÔÔąÒȢ 3ÉÍİÌÁÓÙÏÎÄÁ ÓÉÓÔÅÍÉÎ 
ÔÁÍ ÏÌÁÒÁË ÙÁÎÓąÔąÌÍÁÓą ÍİÍËİÎ ÏÌÍÁÙÁÂÉÌÉÒ ÂĘÙÌÅ 
ÄÕÒÕÍÌÁÒÄÁ ËÏĥÕÌÌÁÒ ÄÉËËÁÔÅ ÁÌąÎÁÒÁË ÍÁÎÔąËÌą 
ÖÁÒÓÁÙąÍÌÁÒąÎ ÙÁÐąÌÍÁÓą ÖÅ ÂÉÌÄÉÒÉÌÍÅÓÉ 
ÇÅÒÅËÍÅËÔÅÄÉÒȢ !ÙÒąÃÁ ÓÉÍİÌÁÓÙÏÎ ÓÉÓÔÅÍÉÎÄÅ ÉÎÓÁÎ 
ÆÁËÔĘÒİÎİÎ ÏÌÍÁÓą ÓÏÎÕëÌÁÒą ÇÅÒëÅË ÈÁÙÁÔÔÁÎ 
ÆÁÒËÌąÌÁĥÔąÒÁÂÉÌÉÒȢ 2ÁÐÏÒÌÁÍÁ ÙÁÐąÌąÒËÅÎ ÔİÍ ÂÕÎÌÁÒ 
ÇĘÚ ĘÎİÎÅ ÁÌąÎÍÁÌąÄąÒȢ  

3ÉÍİÌÁÓÙÏÎ ëÁÌąĥÍÁÌÁÒąÎąÎ ÆÉÚÉËÓÅÌ ÏÌÁÙÌÁÒąÎ 
ÁÎÌÁĥąÌÍÁÓą ÉëÉÎ ÆÉÚÉËÓÅÌ ÓÉÍİÌÁÓÙÏÎȟ ÙÅÎÉ 
ÙĘÎÔÅÍÌÅÒÉÎ ÄÅÎÅÎÅÂÉÌÍÅÓÉ ÉëÉÎ ÙĘÎÔÅÍ 
ÓÉÍİÌÁÓÙÏÎÕȟ ÂÉÒ ÐÒÏÓÅÄİÒİ ÏÌÕĥÔÕÒÁÎ ÏÌÁÙÌÁÒąÎ 
ÔÁÎąÍÌÁÎÍÁÓą ÉëÉÎ ÐÒÏÓÅÄİÒÓÅÌ ÓÉÍİÌÁÓÙÏÎȟ ËÉĥÉÌÅÒÉÎ 
ëÁÌąĥÍÁÌÁÒąÎą ÉÎÃÅÌÅÍÅË ÉëÉÎ ÉĥÌÅÖÓÅÌ ÓÉÍİÌÁÓÙÏÎ ÇÉÂÉ 
ÔİÒÌÅÒÉ ÖÁÒÄąÒȢ  

Benzetim teknikleri sistem analiz edilirken akla 
ÇÅÌÍÅÙÅÎ ÓÏÒÕÎÌÁÒą ÂÕÌÍÁÙÁ ÙÁÒÁÙÁÎ ÄÅÔÁÙÌą 
ëÁÌąĥÍÁÌÁÒąÎ ÙÁÐąÌÍÁÓąÎą ÓÁøÌÁÍÁËÔÁÄąÒȢ 3ÉÓÔÅÍÄÅ 
ĥÁÒÔÌÁÒ ÆÁÒËÌąÌÁĥÓÁ ÂÉÌÅ ËÏÌÁÙÃÁ ÄÅøÉĥÉËÌÉË ÙÁÐÁÒÁË 
ÙÅÎÉ ÄÕÒÕÍÕÎ ÉÚÌÅÎÍÅÓÉ ÓÁøÌÁÎÁÂÉÌÉÒ [6]. 

3ÉÍİÌÁÓÙÏÎ "ÅÎÚÅÔÉÍ  4ÅËÎÉËÌÅÒÉȟ !ÒÁĥÔąÒÍÁ-
'ÅÌÉĥÔÉÒÍÅȟ 4ÁÓÁÒąÍȟ %øÉÔÉÍȟ +ÁÒÁÒ $ÅÓÔÅËȟ %øÌÅÎÃÅ 
gibi ÆÁÒËÌą ÁÌÁÎÌÁÒÄÁ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ "Õ ÙĘÎÔÅÍÉÎ 
ËÕÌÌÁÎąÌÍÁÓąÎąÎ ÈÅÍ ÁÖÁÎÔÁÊÌÁÒą ÈÅÍ ÄÅÚÁÖÁÎÔÁÊÌÁÒą 
ÂÕÌÕÎÍÁËÔÁÄąÒȢ 3ÔÏËÁÓÔÉË ÏÌÁÒÁË ÇÅÒëÅËÌÅĥÅÎ ÇÅÒëÅË 
hayat problemleri her zaman matematiksel olarak 
modellenemeyebilir, bu gibi durumlarda benzetim 
ÙĘÎÔÅÍÌÅÒÉ ÍÅÖÃÕÔ ÓÉÓÔÅÍÉÎ ÖÅ ÄÅøÉĥÉËÌÉËÌÅÒÉÎ 
inÃÅÌÅÎÍÅÓÉ ÉëÉÎ ÉÄÅÁÌ ÂÉÒ ÍÅÔÏÔÔÕÒȢ "ÅÎÚÅÔÉÍ 
ÙĘÎÔÅÍÌÅÒÉ ÅÓÎÅË ÍÏÄÅÌÌÅÒ ËÕÒÍÁÙÁ ÙÁÒÁÒ ve 
ÄÅøÉĥÉËÌÉË ÇÅÒÅËÔÉøÉÎÄÅ ÍİÄÁÈÁÌÅ ÅÄÉÌÅÂÉÌÉÒȢ 6ÁÒ 
ÏÌÁÎ ÓÉÓÔÅÍÉÎ ĘÎÇĘÒİÌÅÂÉÌÉÒ ëÁÌąĥÍÁ ËÏĥÕÌÌÁÒą ÁÌÔąÎÄÁ 
ÐÅÒÆÏÒÍÁÎÓąÎą ÈÅÓÁÐÌÁÍÁ ÉÍËÝÎą ÖÅÒÉÒ. 
$ÅøÉĥÉËÌÉËÌÅÒÉÎ ÕÚÕÎ ÚÁÍÁÎ ÁÌÁÃÁøą ÓÉÓÔÅÍÌÅÒÄÅ 
ÓÏÎÕëÌÁÒąÎ ÈąÚÌąÃÁ ÇĘÒİÌÅÂÉÌÍÅÓÉ ÉëÉÎ ÙÁÒÄąÍ 
ÅÄÅÒÌÅÒȢ 'ĘÒÓÅÌ ÂÉÒ ëÁÌąĥÍÁ ÉÍËÝÎą ÖÅÒÄÉøÉ ÉëÉÎ 
ÓÏÎÕëÌÁÒą ÖÅ ÉĥÌÅÍ ÁËąĥą ÁÎÌÁĥąÌÁÂÉÌÉÒÄÉÒȢ Ancak her 
ÄÕÒÕÍÕÎ ÓÉÍİÌÅ ÅÄÉÌÅÍÅÍÅÓÉÎÄÅÎ ËÁÙÎÁËÌą ÏÌÁÒÁË 
daha iyi bir taÓÁÒąÍ ÏÌÕÐ ÏÌÍÁÙÁÃÁøąÎÁ ÄÁÉÒ ÂÉÒ ËÁÎąÔ 
sunmaz ve deterministik problemlere 
uygulanamazȢ "Õ ÍÅÔÏÔ ÚÁÍÁÎ ÁÌąÃą ÖÅ ÍÁÌÉÙÅÔÌÉÄÉÒ 
ÂÕ ÎÅÄÅÎÌÅ ëąËÔąÌÁÒąÎąÎ ÇÅÒëÅËÔÅÎ ÎÅ ËÏÎÕÄÁ ÂÉÌÇÉ 
ÖÅÒÅÃÅøÉ ĘÎÅÍ ÔÁĥąÒȢ !ÙÒąÃÁ ÍÅÔÏÄÕÎ ÕÙÇÕÌÁÎÍÁÓą 
ÉëÉÎ ÂÉÌÇÉÓÁÙÁÒ ÐÒÏÇÒÁÍÌÁÒąȟ ÉÓÔÁÔÉÓÔÉËȟ Éĥ ÅÔİÄİ ÖÂȢ 
ËÏÎÕÌÁÒÄÁ ÄÅÔÁÙÌą ÂÉÌÇÉÙÅ ÓÁÈÉÐ ÏÌÍÁË ÇÅÒÅËÉÒ [7]. 

'İÎİÍİÚÅ ËÁÄÁÒ ÂÉÒëÏË ÆÁÒËÌą ÙÁÚąÌąÍ ÐÒÏÇÒÁÍą 
ËÕÌÌÁÎąÌÁÒÁË ÂÅÎÚÅÔÉÍ ÙÁÐąÌÍąĥÔąÒȢ dÌË ÏÌÁÒÁË ρωυπȭÌÉ 
ÙąÌÌÁÒÄÁ &/242!. ËÕÌÌÁÎąÌÍÁÙÁ ÂÁĥÌÁÎÍąĥÔąÒȢ 
ρωφπȭÌÁÒÄÁ '033 ÖÅ 3)-5,! ÏÒÔÁÙÁ ëąËÍąĥÔąÒȢ 
ρωωπȭÌą ÙąÌÌÁÒÄÁ ÇĘÒÓÅÌ ÏÌÁÒÁË ËÕÌÌÁÎąÃąÙÁ ĘÚÅÌ 
3%%7(9 ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ "ÕÎÌÁÒÁ ÅË ÏÌÁÒÁË ÄÏËÓÁÎÌą 
ÙąÌÌÁÒÄÁÎ ÓÏÎÒÁ '!30ȟ 3)-3#2)04ȟ !54/-/$ ))ȟ 
Simfactory II.5, Simscript, Slam, Witness, Dynamo, 
SIMAN, Simul8, Arena, Flexsim ve Promodel 
ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ "ÉÒëÏË ÐÒÏÇÒÁÍ ÇÅÌÉĥÔÉÒÉÌÍÉĥ ÏÌÓÁ ÄÁ 
ÇİÎİÍİÚÄÅ ĘÚÅÌÌÉËÌÅ ÔÉÃÁÒÉ ÁÍÁëÌÁ ProModel, Arena 
ÖÅ &ÌÅØÓÉÍ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒ ψ ȟ ω Ȣ .ÅÇÁÈÂÁÎ ÖÅ 
3ÍÉÔÈ ςπρτ ȟ ëÁÌąĥÍÁÌÁÒąÎÄÁ ÓÉÍİÌÁÓÙÏÎ 
ÙÁÙąÎÌÁÒąÎąÎ ËÁÐÓÁÍÌą ÂÉÒ ÉÎÃÅÌÅÍÅÓÉÎÉ ÙÁÐÁÒÁË 
ÌÉÔÅÒÁÔİÒ ëÁÌąĥÍÁÌÁÒąȟ İÒÅÔÉÍ ÓÉÓÔÅÍÉ ÔÁÓÁÒąÍą 
ÕÙÇÕÌÁÍÁÌÁÒą ÖÅ ÓÉÍİÌÁÓÙÏÎ ÄÉÌÌÅÒÉȾÐÁËÅÔ 
ÐÒÏÇÒÁÍÌÁÒą ÕÙÇÕÌÁÍÁÌÁÒą ÏÌÁÒÁË 
ÓąÎąÆÌÁÎÄąÒÍąĥÌÁÒÄąÒ ρπ Ȣ 

!ÒÅÎÁ 2ÏÃË×ÅÌÌ !ÕÔÏÍÁÔÉÏÎ ÔÁÒÁÆąÎÄÁÎ 
ÇÅÌÉĥÔÉÒÉÌÍÉĥ ÂÅÎÚÅÔÉÍ ÙÁÚąÌąÍąÄąÒȢ 3)-!. ÙÁÚąÌąÍ 
ÄÉÌÉÎÉ ËÕÌÌÁÎÁÎ !ÒÅÎÁȭÎąÎ ÓÏÎ ÓİÒİÍİ ρτȢυȭÔÉÒȢ 
ProgÒÁÍÄÁ ÄÅøÉĥÉË ÂÉëÉÍÌÅÒÄÅËÉ ÐÁÒëÁÌÁÒÌÁ 
ÄÅÎÅÙÌÅÒÅ ÄÁÙÁÌą ÂÉÒ ÍÏÄÅÌ ËÕÒÕÌÁÂÉÌÍÅËÔÅ ÖÅ ÂÕ 
ÄÕÒÕÍ ÅÓÎÅË ÂÉÒ ÙÁÐą ÓÁøÌÁÍÁËÔÁÄąÒȢ dÓÔÁÔÉÓÔÉË 
ÖÅÒÉÌÅÒÉÎ ÁÌąÎÍÁÓąÎą ÓÁøÌÁÙÁÎ ÅÎ ÇİÎÃÅÌ ÙÁÚąÌąÍ 
ÏÌÁÒÁË ÄÁ ÇĘÒİÌÅÂÉÌÉÒȢ "Õ ÎÅÄÅÎÌÅ ÙÁÐąÌÁÎ ÂÕ 
ëÁÌąĥÍÁÄÁ !ÒÅÎÁ ÐÒÏÇÒÁÍą ÔÅÒÃÉÈ ÅÄÉÌÍÉĥÔÉÒȢ  

KÁÌąĥÍÁÄÁȟ ÏÔÏÍÏÔÉÖ ÙÁÎ ÓÁÎÁÙÉÓÉÎÄÅ ÆÁÁÌÉÙÅÔ 
ÇĘÓÔÅÒÅÎ ÂÉÒ ÉÍÁÌÁÔ ÆÉÒÍÁÓąÎÁ ÁÉÔ ÍÏÎÔÁÊ ÈÁÔÌÁÒą 
ÉÎÃÅÌÅÎÍÉĥÔÉÒȢ -ÏÎÔÁÊ ÈÁÔÌÁÒąȟ ÕÙÇÕÎ ÔÁÌÉÍÁÔÌÁÒ 
ÙÁÒÄąÍąÙÌÁ ÉÌÇÉÌÉ ÐÁÒëÁÌÁÒą ÂÉÒ ÁÒÁÙÁ ÇÅÔÉÒÅÒÅË ÎÉÈÁÉ 
İÒİÎ ÏÌÕĥÔÕÒÍÁÙÁ ÙÁÒÁÙÁÎ ÂÉÒ ÔÁËąÍ Éĥ 
istasyoÎÌÁÒąÎÄÁÎ ÏÌÕĥÕÒȢ "ÉÒ Éĥ ÅÌÅÍÁÎąÎ ÍÏÎÔÁÊą 
ÄÁÈÁ ĘÎÃÅÄÅÎ ÐÌÁÎÌÁÎÍąĥ Éĥ ÓąÒÁÓąÎÁ ÇĘÒÅ ĘÎÃÅÌÉË 
ÄÉËËÁÔÅ ÁÌąÎÁÒÁË ÙÁÐąÌÍÁÌąÄąÒȢ -ÏÎÔÁÊ ÈÁÔÌÁÒąÎÄÁ 
ÅÓÁÓ ÁÍÁë ÖÁÒ ÏÌÁÎ ÉÓÔÁÓÙÏÎ ÉÌÅ ÁÙÎą ÏÌÁÃÁË ĥÅËÉÌÄÅ Éĥ 
ÙİËİÎİ ÄÁøąÔÍÁÙą ÅÓÁÓ ÁÌÍÁËÔąÒȢ ­ÒİÎİÎ 
ÏÌÕĥÔÕÒÕÌÍÁÓąÎÄÁ ÇÅÒÅËÅÎ ĘÚÅÌÌÉËÌÅÒÅ ÇĘÒÅ ÈÁÔÌÁÒ 
ÆÁÒËÌą ĥÅËÉÌÌÅÒÄÅ ÓąÒÁÌÁÎÁÂÉÌÉÒȢ dÙÉ ÂÉÒ ÍÏÎÔÁÊ ÈÁÔÔą 
ÔÁÓÁÒąÍą ÁĥÁøąÄÁËÉ ÈÅÄÅÆÌÅÒÉ ÉëÅÒÉÒ: 

 

¶ $İÚÅÎÌÉ ÍÁÌÚÅÍÅ ÁËąĥąÎą 
ÓÁøÌÁÍÁË 

¶ dÎÓÁÎ ÇİÃİ ÖÅ ÔÅÚÇÝÈ 
ËÁÐÁÓÉÔÅÌÅÒÉÎÄÅÎ ÅÎ ÙİËÓÅË 
seviyede faydalanmak 

¶ dĥÌÅÍÌÅÒÉÎ ËąÓÁ ÚÁÍÁÎÄÁ 
ÓÏÎÌÁÎÄąÒąÌÍÁÓąÎą ÓÁøÌÁÍÁËȢ  

¶ -ÏÎÔÁÊ ÈÁÔÔą İÚÅÒÉÎÄÅËÉ Éĥ 
ÉÓÔÁÓÙÏÎÕ ÓÁÙąÓąÎą ÅÎ ÁÚ ÙÁÐÍÁË 
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¶ !ÔąÌ ÓİÒÅÌÅÒÉ ÅÎ ÁÚ ÙÁÐÍÁË 

¶ ­ÒÅÔÉÍÄÅËÉ ÍÁÌÉÙÅÔÌÅÒÉ 
ÍÉÎÉÍÕÍÁ ÄİĥİÒÍÅËȢ  

-ÏÎÔÁÊ ÈÁÔÌÁÒąÎąÎ ÓąÎąÆÌÁÎÄąÒąÌÍÁÓą ÉĥÉÎ ÙÁÐąÓąÎÁ 
ÇĘÒÅ ÖÅÙÁ ÍÏÄÅÌÉÎ ÙÁÐąÓąÎÁ ÇĘÒÅ ÏÌÁÂÉÌÍÅËÔÅÄÉÒȢ 
dĥÉÎ ÙÁÐąÓąÎÁ ÇĘÒÅ ÍÏÎÔÁÊ ÈÁÔÌÁÒą ÏÔÏÍÁÔÉË ÖÅ 
ÍÁÎÕÅÌ ÏÌÍÁË İÚÅÒÅ ÉËÉ ÇÒÕÐÔÁ ÔÏÐÌÁÎąÒȢ -ÏÄÅÌÉÎÅ 
ÇĘÒÅ 4ÅË ÍÏÄÅÌÌÉ ÈÁÔÌÁÒȟ ÇÅÃÉËÍÅÌÉ ÖÅÙÁ ÇÅÃÉËÍÅÓÉÚ 
ÍÏÎÔÁÊ ÈÁÔÌÁÒąȟ dĥÌÅÍ ÚÁÍÁÎÌÁÒąÎÁ ÇĘÒÅ 
ÄÅÔÅÒÍÉÎÉÓÔÉË ÖÅ ÓÔÏËÁÓÔÉË  ÍÏÎÔÁÊ ÈÁÔÌÁÒą olmak 

İÚÅÒÅ İë ÆÁÒËÌą ÍÏÎÔÁÊ ÈÁÔÔą bulÕÎÍÁËÔÁÄąÒȢ  

  

3 Otomotiv ¸ŀƴ {ŀƴŀȅƛ CƛǊƳŀǎƤƴŘŀ {ƛƳǸƭŀǎȅƻƴ 
¦ȅƎǳƭŀƳŀǎƤ 
/ÔÏÍÏÔÉÖ ÓÅËÔĘÒİÎÄÅ ÆÁÁÌÉÙÅÔ ÇĘÓÔÅÒÅÎ 

ÉĥÌÅÔÍÅÌÅÒÄÅ İÒÅÔÉÍÄÅ ÇÅÒëÅËÌÅĥÅÎ ÄÅøÉĥËÅÎÌÉËÌÅÒ 
ÖÅ ÂÅÌÉÒÓÉÚÌÉËÌÅÒ ÎÅÄÅÎÉÙÌÅ İÒÅÔÉÍ ÓİÒÅëÌÅÒÉ ëÏË 
ËÁÒÍÁĥąË ÙÁÐąÌÁÒÁ ÓÁÈÉÐÔÉÒÌÅÒȢ "Õ ÔİÒ ÆÉÒÍÁÌÁÒÄÁ 
monÔÁÊ ÈÁÔÌÁÒąÎąÎ ÁÎÁÌÉÚÉ ÖÅ ÙÁÐąÌÁÎ ÄÅøÉĥÉËÌÉËÌÅÒÉÎ 
ÉÚÌÅÎÍÅÓÉ ëÏË ÚÁÍÁÎ ÁÌÁÂÉÌÉÒȢ 'ÅÎÅÌÌÉËÌÅ ÍÏÎÔÁÊ 
ÈÁÔÌÁÒąÎąÎ ÙÏøÕÎ ÏÌÄÕøÕ ÖÅ İÒÅÔÉÍÉÎ ËÁÒÍÁĥąË ÖÅ 
ÓİÒÅËÌÉ ÏÌÄÕøÕ ÄÕÒÕÍÌÁÒÄÁ ÔÅÓÐÉÔ ÅÄÉÌÅÎ 
ÁËÓÁËÌąËÌÁÒąÎ ÄÅÔÁÙÌą ÁÎÁÌÉÚÉ ÖÅ ÍÅÖÃÕÔ ÄÕÒÕÍÕÎ 
ÖÅÒÉÌÅÒ ÉÌÅ ÁëąËÌÁÎÍÁÓą ÉëÉÎ ÓÉÍİÌÁÓÙÏÎ ëÁÌąĥÍÁÌÁÒą 
ÙÁÐąÌÍÁËÔÁÄąÒȢ  

"Õ ëÁÌąĥÍÁÄÁ +ÏÃÁÅÌÉȭÄÅ bulunan ÂİÙİË ĘÌëÅËÌÉ 
ÂÉÒ ÏÔÏÍÏÔÉÖ ÆÉÒÍÁÓąÎąÎ ËÏÌÔÕËÌÁÒąÎąÎ ÉÍÁÌÁÔąÎą 
ÙÁÐÁÎȟ ËÁÒÍÁĥąË İÒÅÔÉÍ ÓÉÓÔÅÍÌÅÒÉÎÅ ÓÁÈÉÐ ÍÏÎÔÁÊ 
ÈÁÔÌÁÒąÎąÎ ÙÏøÕÎ ÏÌÄÕøÕ ÂÉÒ ÆÉÒÍÁÄÁ Éĥ ÁËąĥÌÁÒąÎąÎ ÖÅ 
ÉĥÌÅÍÌÅÒÉÎ ÅÎ ÙÏøÕÎ ÏÌÄÕøÕ İëÌİ ÁÒËÁ ËÏÌÔÕË ÈÁÔÔą 
ÉÎÃÅÌÅÍÅÙÅ ÁÌąÎÍąĥÔąÒȢ "Õ ÂĘÌİÍÄÅËÉ ÖÅÒÉÍÌÉÌÉË ÖÅ 
dar ÂÏøÁÚÌÁÒ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥȟ ÍİÄÁÈÁÌÅ ÇÅÒÅËÔÉÒÅÎ 
ËąÓąÍÌÁÒ ÉëÉÎ ÁËÓÉÙÏÎ ÐÌÁÎÌÁÒą ÈÁÚąÒÌÁÎÍąĥÔąÒȢ dĥÌÅÍ 
ÁËąĥą ¤ÅËÉÌ ρȭÄÅ ÖÅÒÉÌÍÉĥÔÉÒ. 

 

¤ÅËÉÌ ρȢ dĥÌÅÍ !ÄąÍÌÁÒą 
"ÁÈÓÉ ÇÅëÅÎ İÒÅÔÉÍ ÈÁÔÔą yirmi  istasyondan 

ÍÅÙÄÁÎÁ ÇÅÌÍÅËÔÅÄÉÒȢ KÁÌąĥÍÁ ËÁÐÓÁÍąÎÄÁ ÔİÍ 
ÉÓÔÁÓÙÏÎÌÁÒ ÉÎÃÅÌÅÎÍÉĥ ÖÅ ÄÁÒÂÏøÁÚÌÁÒ ÔÅÓÐÉÔ 
ÅÄÉÌÍÉĥÔÉÒȢ  

 

dĥÌÅÍ ÁÄąÍÌÁÒą ÖÅÒÉÌÅÒÉÎ ÔÏÐÌÁÎÍÁÓą ÉÌÅ 
ÂÁĥÌÁÍÁËÔÁÄąÒȢ "ÕÒÁÄÁ Éĥ ÅÔİÄİ ÙĘÎÔÅÍÉÎÄÅÎ 
ÙÁÒÁÒÌÁÎąÌÁÒÁË ÍÅÖÃÕÔ ÄÕÒÕÍÕÎ ÏÒÔÁÙÁ ËÏÎÕÌÍÁÓą 
ÓÁøÌÁÎÍąĥÔąÒȢ 4ÏÐÌÁÎÁÎ ÖÅÒÉÌÅÒÉÎ ÂÉÒÉÎÃÉ ÉÓÔÁÓÙÏÎ 
ÉëÉÎ ĘÒÎÅøÉ ¤ÅËÉÌ ςȭÔÅ ÖÅÒÉÌÍÅËÔÅÄÉÒȢ $ÉøÅÒ ÔİÍ 
ÉÓÔÁÓÙÏÎÌÁÒ ÉëÉÎ ÉÌÇÉÌÉ ÉĥÌÅÍ ÁÄąÍąÎą ÉëÅÒÉÒ ÂÅÎÚÅÒ 
ÔÁÂÌÏÌÁÒ ÏÌÕĥÔÕÒÕÌÍÕĥ ÂĘÙÌÅÃÅ ÍÅÖÃÕÔ ÄÕÒÕÍÁ ÁÉÔ 
ÄÅÔÁÙÌą ÖÅÒÉ ÔÏÐÌÁÎÍąĥÔąÒȢ (ÅÒ ÂÉÒ ÉÓÔÁÓÙÏÎÕÎ 
ÖÅÒÉÌÅÒÉÎÉÎ ÄÁøąÌąÍ ÁÎÁÌÉÚÉ ÙÁÐąÌÍÁË İÚÅÒÅ ÖÅÒÉÌÅÒ ÂÕ 
ÔÁÂÌÏÌÁÒÄÁÎ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ  

 

 

¤ÅËÉÌ ςȢ Birinci dĥ dÓÔÁÓÙÏÎÕÎÁ !ÉÔ ÚÁÍÁÎ %ÔİÄİ 
Tablosu vÒÎÅøÉ 

3ÏÎÒÁËÉ ÁĥÁÍÁÄÁ ÖÅÒÉÌÅÒ ÉëÉÎ !ÒÅÎÁ 2ÏÃ×ÅÌÌ 
ÐÒÏÇÒÁÍąÎąÎ 4ÏÏÌÓ ÍÅÎİÓİÎÄÅ ÙÅÒ ÁÌÁÎ )ÎÐÕÔ 
!ÎÁÌÙÚÅÒ ĘÚÅÌÌÉøÉÎÄÅÎ ÆÁÙÄÁÌÁÎÁÒÁË ÄÁøąÌąÍÌÁÒ 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 0ÒÏÇÒÁÍ ËÁÐÓÁÍąÎÄÁ +É-Kare testi 
+ÏÌÍÏÇÏÒÏÖ 3ÉÍÉÒÎÏÖ ÔÅÓÔÉ ËÕÌÌÁÎąÌÁÒÁË ÅÌÄÅ ÅÄÉÌÅÎ 
ÖÅÒÉ ĘÚÅÔÉÎÉ ÇĘÓÔÅÒÉÒȢ +É-Kare uygunluk testi x 
ÄÅøÉĥËÅÎÉÎÉÎ Î ĘÒÎÅË ëÁÒÐąÍ  ÂÏÙÕÔÕÎÄÁ ÂÉÒ 
ÔÁÓÁÄİÆÓÅÌ ĘÒÎÅøÉ ÉëÉÎȟ ĘÚÅÌ ÄÁøąÌąÍÓÁÌ ÈÉÐÏÔÅÚÅ 
ÓÁÈÉÐ ÏÌÄÕøÕÎÕ ÔÅÓÔ ÅÔÍÅËÔÅ ËÕÌÌÁÎąÌąÒȢ 
Kolmogorov-Simirnov testi Ki-+ÁÒÅÄÅËÉ ÇÉÂÉ ĘÒÎÅË 
ÖÅÒÉÌÅÒÉÎ ÄÁøąÌąÍ ÉÌÅ ÕÙÕĥÕÐ ÕÙÕĥÍÁÄąøąÎÁ ÂÁËÁÒȢ 
vÒÎÅË ÖÅÒÉ ÄÁøąÌąÍÌÁÒą +İÍİÌÁÔÉÆ ÏÌÁÒÁË ÔÅÏÒÉÄÅ ÏÌÁÎ 
ËİÍİÌÁÔÉÆ ÄÅøÅÒÌÅÒ ÉÌÅ ËÁÒĥąÌÁĥÔąÒąÌąÒ ÖÅ ÔÅÓÁÄİÆÓÅÌ 
ÏÌÕÐ ÏÌÍÁÄąøąÎÁ ÂÁËąÌąÒȢ "Õ ëÁÌąĥÍÁÄÁ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÄÁøąÌąÍ ÄÅøÅÒÌÅÎÄÉÒÍÅÌÅÒÉÎÉÎ ÂÉÒ 
ĘÒÎÅøÉ ÏÌÁÒÁË ÉÌË ÉÓÔÁÓÙÏÎÁ ÁÉÔ ÅËÒÁÎ ÇĘÒİÎÔİÓİ ¤ÅËil 
σȭÔÅ ÖÅÒÉÌÍÉĥÔÉÒȢ 'ĘÒİÌÄİøİ İÚÅÒÅ ÐÁÒÁÍÅÔÒÅÌÅÒÉÎ 
ÄÁøąÌąÍÌÁÒąÎąÎ ÌÏÇÎÏÒÍÁÌ ĥÅËÌÉÎÄÅÄÉÒȢ 

9ƪƛǇƭŜǊƛƴ ƻƭǳǒǘǳǊǳƭƳŀǎƤ

TǎǘŀǎȅƻƴƭŀǊ ƛœƛƴ ƛǒƭŜƳ ŀŘƤƳƭŀǊƤƴƤƴ ōŜƭƛǊƭŜƴƳŜǎƛ

TǒƭŜƳ ŀŘƤƳƭŀǊƤƴŀ ƛƭƛǒƪƛƴ ȊŀƳŀƴ ŜǘǸŘƭŜǊƛƴƛƴ ȅŀǇƤƭƳŀǎƤ

!ǊŜƴŀ tǊƻƎǊŀƳƤƴŘŀ ƳƻŘŜƭƛƴ ƻƭǳǒǘǳƭƳŀǎƤ

Mevcut durumun analizi

Gelecek durum analizi

¸ƻǊǳƳƭŀǊ ǾŜ ŘŜƐŜǊƭŜƴŘƛǊƳŜƭŜǊ
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¤ÅËÉÌ σȢ Birinci  dÓÔÁÓÙÏÎÁ !ÉÔ $ÁøąÌąÍ 'ÒÁÆÉøÉ 
4İÍ ÉÓÔÁÓÙÏÎÌÁÒÁ ÁÉÔ ÇÒÁÆÉËÌÅÒ ÂÅÎÚÅÒ ĥÅËÉÌÄÅ 

ëąËÁÒąÌÍąĥ ĘÚÅÔ ÔÁÂÌÏ 4ÁÂÌÏ ρȭÄÅ ÖÅÒÉÌÍÉĥÔÉÒȢ 

 

4ÁÂÌÏ ρȢ dÓÔÁÓÙÏÎÌÁÒÁ ÁÉÔ ÄÁøąÌąÍÌÁÒą ÇĘÓÔÅÒÅÎ ĘÚÅÔ ÔÁÂÌÏ 

No  $ÁøąÌąÍ No  $ÁøąÌąÍ No  $ÁøąÌąÍ No  $ÁøąÌąÍ 

1 Lognormal 6  Normal 
$ÁøąÌąÍ 

11 Normal 16 ­ëÇÅÎÓÅÌ 

2 ­ëÇÅÎÓÅÌ 
$ÁøąÌąÍ 

7 Erlang 12 Lognormal 17 Beta 

3 Beta 
$ÁøąÌąÍ 

8 ­ëÇÅÎÓÅÌ 13 ­ëÇÅÎÓÅÌ 18 Beta 

4 Normal 
$ÁøąÌąÍ 

9 Normal 
$!øąÌąÍ 

14 Beta 19 Normal 

5 Normal 
$ÁøąÌąÍ 

10 ­ëÇÅÎÓÅÌ 15 Beta 20 ­ëÇÅÎÓÅÌ 

 

4ÁÂÌÏ ρȭÄÅ ÖÅÒÉÌÅÎ ÂÉÌÇÉÌÅÒ ąĥąøąÎÄÁ ÓÉÓÔÅÍ 
ÉëÉÎÄÅËÉ ÉÓÔÁÓÙÏÎÌÁÒąÎ ÍÅÖÕÔ ÄÕÒÕÍÌÁÒą !ÒÅÎÁ 
ÐÒÏÇÒÁÍą ÉÌÅ ÁÎÁÌÉÚ ÅÄÉÌÍÉĥÔÉÒȢ -ÅÖÃÕÔ ÄÕÒÕÍÕÎ 
ÁÒÄąÎÄÁÎ ÇÅÌÅÃÅË ÄÕÒÕÍ ÄÁ ÁÎÁÌÉÚ ÅÄÉÌÅÒÅË ÓÏÎÕëÌÁÒ 
ËÁÒĥąÌÁĥÔąÒąÌÍąĥÔąÒȢ -ÅÖÃÕÔ ÄÕÒÕÍÁ ÁÉÔ !ÒÅÎÁ 
ÇĘÒİÎÔİÓİ ¤ÅËÉÌ τȭÄÁ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 

 

 

¤ÅËÉÌ 4. -ÅÖÃÕÔ ÄÕÒÕÍ ÉÌÅ ÉÌÇÉÌÉ 0ÒÏÇÒÁÍ 'ĘÒİÎÔİÓİ 
Mevcut durumda ilk 10 dÓÔÁÓÙÏÎÄÁ ÇÅëÉÒÉÌÅÎ 

ÓİÒÅ φς ÓÎȭÄÉÒȢ "Õ ÁÄąÍÌÁÒąÎ ÅÎ ÆÁÚÌÁ ÚÁÍÁÎ ÁÌÁÎą ψ. 
dÓÔÁÓÙÏÎÄÕÒ ËÉ ÂÕ 23ȟπψρ ÏÌÁÒÁË ÈÅÓÁÐÌÁÎÍąĥÔąÒȢ 
"ÕÒÁÄÁ ÇÅëÉÒÉÌÅÎ ÁÔąÌ zaman 9. dÓÔÁÓÙÏÎÁ ÅËÌÅÎÅÒÅË 
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ÈÁÔ ÄÅÎÇÅÌÅÎÍÉĥ ÖÅ ÔÏÐÌÁÍ ÓİÒÅ τψȟτρψρȭÅ 
ÄİĥİÒİÌÍİĥÔİÒȢ "ÅÎÚÅÒ ĥÅËÉÌÄÅ ρσ. ve 14. 
dÓÔÁÓÙÏÎÌÁÒÄÁ ÅÎ ÆÁÚÌÁ ÚÁÍÁÎ ÁÌÁÎ ÉĥÌÅÍÄÅÎ 
ËÁÙÎÁËÌą ÓİÒÅ ρφ. dÓÔÁÓÙÏÎÁ ÅËÌÅÎÍÉĥ ÖÅ ÈÁÔ 
ÄÅÎÇÅÌÅÎÍÉĥÔÉÒȢ "ĘÙÌÅÃÅ ÔÏÐÌÁÍÄÁ ÂÕ 
ÉÓÔÁÓÙÏÎÌÁÒÄÁÎ ËÁÙÎÁËÌą ËÁÙÂÅÄÉÌÅÎ ρσȟυψρω ÓÎ ËÁÒ 
ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ  

!ÒÅÎÁ 2ÏÃË×ÅÌÌ 0ÒÏÇÒÁÍą ile mevcut durum 
ÉÎÃÅÌÅÎÄÉøÉÎÄÅ ÂÉÒ ÅÎÔÉÔÙÎÉÎ ÇÉÒÄÉ  ÓÉÓÔÅÍÄÅ 
minimum 0,0υπς ÓÎ ËÁÌÄąøą ÖÅ ÏÒÔÁÌÁÍÁ ÏÌÁÒÁË 
0,1ωπρ ÓÎ ÔÏÐÌÁÍ ÉĥÌÅÍ ÚÁÍÁÎąÎÁ ÓÁÈÉÐ ÏÌÄÕøÕ 
ÈÅÓÁÐÌÁÎÍąĥÔąÒȢ !ÙÎą ĥÅËÉÌÄÅ ÂÉÒ ËÏÌÔÕøÕÎ ÓÉÓÔÅÍÄÅ 
maksimum 0,υωωτ ÓÎ ËÁÌÄąøą ÇĘÚÌÅÍÌÅÎÍÉĥ ÙÁÎÉ 
ÉĥÌÅÍ ÓİÒÅÓÉ ÄÅ 0ȟχψωυ ÏÌÁÒÁË ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 9ÅÎÉ 
ÄÕÒÕÍÕÎ ÂÅÎÚÅÒ ĥÅËÉÌÄÅ !ÒÅÎÁ 2ÏÃË×ÅÌ ÐÒÏÇÒÁÍą 
ÉÌÅ ÁÎÁÌÉÚÉ ÙÁÐąÌÁÒÁË ÖÅÒÉÌÅÒÉ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 9ÅÎÉ 
ÄÕÒÕÍ ÖÅ ÅÓËÉ ÄÕÒÕÍ ÁÒÁÓąÎÄÁËÉ ÆÁÒËÌÁÒ ¤ÅËÉÌ υȭÄÅ 
ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ  

 

 

¤ÅËÉÌ 5. Mevcut Durum ve Gelecek Durum analizleri 

 

4 {ƻƴǳœƭŀǊ 
OÔÏÍÏÔÉÖ ÓÅËÔĘÒİ, ÙÁÒÁÔÔąøą ÉÓÔÉÈÄÁÍ ÖÅ ÙİËÓÅË 

İÒÅÔÉÍ ÐÏÔÁÎÓÉÙÅÌÉ ÉÌÅ ÄİÎÙÁ ÅËÏÎÏÍÉÓÉÎÉÎ ĘÎÅÍÌÉ 
ÓÅËÔĘÒÌÅÒÉ ÁÒÁÓąÎÄÁËÉ ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ /ÔÏÍÏÔÉÖ 
ÓÅËÔĘÒİÎİÎ İÒÅÔÉÍ ÁÌÁÎąÎÄÁËÉ ÅÎ ĘÎÅÍÌÉ 
ÐÒÏÓÅÓÌÅÒÉÎÄÅÎ ÂÉÒÉÓÉ ÄÅ ÍÏÎÔÁÊ ÈÁÔÌÁÒąÄąÒȢ %ÎÄİÓÔÒÉ 
τȢπ ÙÁËÌÁĥąÍąÎą ÂÅÎÉÍÓÅÙÉÐȟ ÕÙÇÕÌÁÍÁÙÁ ëÁÌąĥÁÎ 
ĥÉÒËÅÔÌÅÒ ÄÁÈÁ ÖÅÒÉÍÌÉȟ ÁÚ ÍÁÌÉÙÅÔÌÅ ÖÅ ËąÓÁ ÚÁÍÁÎÄÁ 
İÒÅÔÉÍ ÙÁÐÍÁÙą ÈÅÄÅÆÌÅÍÅËÔÅÄÉÒÌÅÒȢ 

­ÒÅÔÉÍ ÁËąĥąÎÄÁËÉ ÁËÓÁËÌąËÌÁÒąÎ ÈąÚÌą ÂÉÒ ĥÅËÉÌÄÅ 
ÇĘÒİÌİÐ ÍİÄÁÈÁÌÅ ÅÄÉÌÅÂÉÌÍÅÓÉ ÉëÉÎ ÓÉÍİÌÁÓÙÏÎ 
modeli bu durumlardÁ ÂİÙİË ÂÉÒ ĘÎÅÍ 
ÔÁĥąÍÁËÔÁÄąÒȢ 9ÁÐąÌÍąĥ ÏÌÁÎ 3ÉÍİÌÁÓÙÏÎ ÍÏÄÅÌÉ 
ëÁÌąĥÍÁÓąÎąÎ ÔÅÍÅÌ ÁÍÁÃą ÍÅÖÃÕÔ ËÁÙÎÁËÌÁÒąÎ ÅÔËÉÌÉ 
ĥÅËÉÌÄÅ ËÕÌÌÁÎąÌÍÁÓą, ÍÁÌÉÙÅÔÌÅÒÉÎ ÁÚÁÌÔąÌÍÁÓąÎą ÄÁÈÁ 
ĘÎÃÅÄÅÎ ĘÎÇĘÒÅÒÅË ÇÅÒÅËÌÉ ĘÎÌÅÍÌÅÒÉÎ ÁÌąÎÍÁÓą ÖÅ 
ëÁÌąĥÍÁÌÁÒąÎ ÙÁÐąÌÍÁÓąÄąÒȢ 

"Õ ëÁÌąĥÍÁÄÁ hatlardaki verimlil ik ĘÌëİÌİÐ ÄÁÈÁ 
iyi ÄÅøÅÒÌÅÒÅ ÕÌÁĥąÌÍÁÓą ÉëÉÎ ÓÉÍİÌÁÓÙÏÎ ÙÁÐąÌÁÒÁË 
ÙÏÒÕÍÌÁÎÍąĥÔąÒȢ Bu noktadan hareketle optimum 
ÓİÒÅÄÅ ÙÅÔÅÒÌÉ İÒÅÔÉÍ ÍÉËÔÁÒąÎąÎ ÎÁÓąÌ ÏÒÔÁÙÁ 
ëąËÁÒąÌÄąøą ÉÎÃÅÌÅÎÍÉĥÔÉÒȢ 

 

Kaynaklar 
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mȊŜǘ 

vÚÅÌÌÉËÌÅ ĘÚÅÌ ÈÁÓÔÁÎÅÌÅÒÉÎ ÓÁÙąÓąÎąÎ ÁÒÔÍÁÓąÙÌÁȟ ËÉĥÉÌÅÒ ÈÁÓÔÁÎÅÙÅ ÇÉÔÍÅÄÅÎ ĘÎÃÅ ÔÅÌÅÆÏÎȟ ×ÅÂ 
ÓÁÙÆÁÓą ÖÂȢ ÙÏÌÌÁÒÌÁ ÉÌÇÉÌÉ ÐÏÌÉËÌÉÎÉËÔÅÎ ÒÁÎÄÅÖÕ ÁÌÍÁËÔÁÄąÒÌÁÒȢ 2ÁÎÄÅÖÕ ÓÉÓÔÅÍÌÅÒÉÎÉÎ ÁÍÁÃą 
ÈÁÓÔÁÌÁÒąÎ ÈÁÓÔÁÎÅÄÅ ÂÅËÌÅÍÅÓÉÎÉ ĘÎÌÅÍÅËÔÉÒȢ "ĘÙÌÅÃÅ ÈÅÍ ÈÁÓÔÁÎÅÄÅ ÙÏøÕÎÌÕË ÏÌÕĥÍÁÓą ÈÅÍ 
ÄÅ ÈÁÓÔÁÌÁÒąÎ ÚÁÍÁÎ ËÁÙÂÅÔÍÅÓÉÎÉÎ ĘÎÌÅÎÍÅÓÉ ÁÍÁëÌÁÎÍÁËÔÁÄąÒȢ &ÁËÁÔ ÒÁÎÄÅÖÕ ÁÌÁÎ 
ÈÁÓÔÁÌÁÒąÎ ĘÎÅÍÌÉ ÂÉÒ ÂĘÌİÍİ ÍÕÁÙÅÎÅ ÏÌÍÁË ÉëÉÎ ÈÁÓÔÁÎÅÙÅ ÇÅÌÍÅÍÅËÔÅÄÉÒÌÅÒȢ "Õ ÄÕÒÕÍ ÉÓÅ 
ÓÕÎÕÌÁÂÉÌÅÃÅË ÓÁøÌąË ÈÉÚÍÅÔÉ ÐÏÔÁÎÓÉÙÅÌÉÎÉÎ ÅÔËÉÎ ËÕÌÌÁÎąÌÁÍÁÍÁÓąÎÁ ÖÅ ÉÈÔÉÙÁÃą ÏÌÁÎ 
ÈÁÓÔÁÌÁÒąÎ ÔÅÄÁÖÉÌÅÒÉÎÉÎ ÇÅÃÉËÍÅÓÉÎÅ ÎÅÄÅÎ ÏÌÁÂÉÌÍÅËÔÅÄÉÒȢ "Õ ëÁÌąĥÍÁÎąÎ ÁÍÁÃąȟ ÍÅÄÉËÁÌ 
ÒÁÎÄÅÖÕ ÁÌÁÎ ÉÎÓÁÎÌÁÒąÎ ÂÉÌÇÉÌÅÒÉÎÉ ËÕÌÌÁÎÁÒÁËȟ Ï ÉÎÓÁÎÌÁÒąÎ ÍÕÁÙÅÎÅ ÏÌÕÐ-ÏÌÍÁÙÁÃÁøąÎą 
ÔÁÈÍÉÎ ÅÔÍÅË ÖÅ ÏÌÕĥÁÂÉÌÅÃÅË ÚÁÍÁÎ ËÁÙÂą ÒÉÓËÉÎÉ ĘÎÃÅÄÅÎ ÂÅÌÉÒÌÅÍÅËÔÉÒȢ 
 Anahtar Kelimeler : Medikal Randevu, Randevu dptali, Makine vøÒÅÎÍÅÓÉ 

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 hospital, 
patients make an appointment with the outpatient clinic via the phone, web page etc. 
Appointment systems are to aim avoiding patients from waiting in the hospital. Thus, it is 
aimed to prevent both the intensity and the loss of time of the patients in the hospital. 
However, most of the patients who have an appointment do not come to the hospital to be 
examined. This may lead to an ineffective use of the potential health care potential and delayed 
treatment of the patients in need. The purpose of this study is to determine the risk 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 

 

1 DƛǊƛǒ 

dÎÔÅÒÎÅÔ ÖÅ ÔÅÌÅËÏÍİÎÉËÁÓÙÏÎ ÔÅËÎÏÌÏÊÉÓÉÎÉÎ 
ÇÅÌÉĥÍÅÓÉȟ ÁÙÒąÃÁ ĘÚÅÌ ÈÁÓÔÁÎÅÌÅÒÉÎ ÓÁÙąÓąÎąÎ ÁÒÔÍÁÓą 
ÔÅÌÅÆÏÎ ÇĘÒİĥÍÅÓÉ ÖÅÙÁ ÏÎÌÉÎÅ ÏÔÏÍÁÓÙÏÎÌÁÒ 
ÙÏÌÕÙÌÁ ÒÁÎÄÅÖÕ ÓÉÓÔÅÍÌÅÒÉÎÉÎ ÓąËÌąËÌÁ 
ËÕÌÌÁÎąÌÍÁÓąÎÁ ÉÍËÁÎ ÓÁøÌÁÍÁËÔÁÄąÒȢ "Õ ĥÅËÉÌÄÅ 
ÁÌąÎÁÎ ÒÁÎÄÅÖÕÌÁÒ ËÉĥÉÌÅÒÅ ÈÅrhangi bir maliyet 
ÄÏøÕÒÍÁÄąøąÎÄÁÎ ÄÏÌÁÙąȟ ÒÁÎÄÅÖÕ ÁÌÁÎ ÂÉÒÅÙÌÅÒÉÎ 
ÂÉÒ ËąÓÍą ÍÕÁÙÅÎÅ ÏÌÍÁË ÉëÉÎ ÈÁÓÔÁÎÅÙÅ 
gelmeyebilmektedir. Bu durum medikal randevu 
ÓÉÓÔÅÍÉÎÉÎ ÓÁøÌąËÌą ëÁÌąĥÍÁÓąÎÁ ÅÎÇÅÌ ÏÌÍÁËÔÁ ÖÅ 
ÈąÚÌą ÍÕÁÙÅÎÅ ÏÌÍÁË ÉÓÔÅÙÅÎ ÄÉøÅÒ ÈÁÓÔÁÌÁÒąÎ ÏÌÍÁÓą 
gereËÅÎÄÅÎ ÄÁÈÁ ÇÅë ÍÕÁÙÅÎÅ ÓąÒÁÓą ÁÌÍÁÓąÎÁ 
neden olabilmektedir.  

"Õ ëÁÌąĥÍÁÎąÎ ÁÍÁÃą ÍÅÄÉËÁÌ ÒÁÎÄÅÖÕÌÁÒąÎÁ 
ÇÅÌÅÎ ÖÅ ÇÅÌÍÅÙÅÎ ÈÁÓÔÁÌÁÒą ÍÁËÉÎÅ ĘøÒÅÎÍÅ 
ÔÅËÎÉËÌÅÒÉ ÉÌÅ ÓąÎąÆÌÁÍÁË ÖÅ ÓĘÚ ËÏÎÕÓÕ ÈÁÓÔÁÎąÎ 

ĘÚÅÌÌÉËÌÅÒÉÎÅ ÄÁÙÁÎÁÒÁË ÒÁÎÄÅÖÕ ÉÐÔÁÌÉ ÙÁÐÁÃÁË 
ÈÁÓÔÁÎąÎ ÄÁÈÁ ĘÎÃÅÄÅÎ ÂÅÌÉÒÌÅÎÅÒÅË ÓĘÚ ËÏÎÕÓÕ 
ÚÁÍÁÎ ÄÉÌÉÍÉÎÄÅ ÆÁÒËÌą ÂÉÒ ÈÁÓÔÁÎąÎ ÉËÁÍÅ 
ÅÄÉÌÍÅÓÉÎÉ ÓÁøÌÁÍÁËÔąÒȢ "ĘÙÌÅÃÅ ÔÅÌÅÆÏÎ ÇĘÒİĥÍÅÓÉ 
veya online otomasyon yoluyla medikal randevu 
ÁÌąÎÍÁÓą ÓÉÓÔÅÍÉÎÉÎ ÉĥÌÅÖÉÎÉÎ ÁÒÔÔąÒąÌÁÂÉÌÅÃÅøÉÎÅ 
ÉÎÁÎąÌÍÁËÔÁÄąÒȢ   

"Õ ÁÌÁÎÄÁ İÌËÅÍÉÚÄÅ +ÁÒÁÈÁÎ ÖÅ 'İÒÐąÎÁÒ ρ  
ÂÉÒ ëÁÌąĥÍÁ ÙÁÐÍąĥÌÁÒ ÖÅ !ÆÙÏÎ $ÅÖÌÅÔ 
(ÁÓÔÁÎÅÓÉȭÎÄÅ ËÕÙÒÕË ÖÅ ÒÁÎÄÅÖÕ ÓÉÓÔÅÍÌÅÒÉÎÉÎ 
ÅÔËÉÎÌÉøÉÎÉ +ÕÙÒÕË 3ÉÓÔÅÍÌÅÒÉ ÂÁËąÍąÎÄÁÎ ÅÌÅ 
ÁÌÍąĥÌÁÒÄąÒȢ  

KÁÌąĥÍÁÎąÎ ςȢ "ĘÌİÍİÎÄÅȟ ËÕÌÌÁÎąÌÁÎ ÍÁËÉÎÅ 
ĘøÒÅÎÍÅ ÁÌÇÏÒÉÔÍÁÌÁÒą ËąÓÁÃÁ ÔÁÎąÔąÌÍąĥÔąÒȢ σȢ 
"ĘÌİÍÄÅ ëÁÌąĥÍÁÄÁ ËÕÌÌÁÎąÌÁÎ ÖÅÒÉ ÓÅÔÉ ÈÁËËąÎÄÁ 
ÔÁÎąÔąÃą ÂÉÌÇÉÌÅÒÅ ÙÅÒ ÖÅÒÉÌÍÉĥȟ ÄÁÈÁ ÓÏÎÒÁ ÍÁËÉÎÅ 
ĘøÒÅÎÍÅ ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ÓąÎąÆÌÁÍÁ ÂÁĥÁÒąÌÁÒą ÅÌÅ 
ÁÌąÎÁÒÁË ÅÌÄÅ ÅÄÉÌÅÎ ÓÏÎÕëÌÁÒąÎ ÎÅÄÅÎÌÅÒÉ 
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ÉÒÄÅÌÅÎÍÉĥÔÉÒȢ KÁÌąĥÍÁÙÁ ÁÉÔ ÓÏÎÕë ÖÅ ÔÁÒÔąĥÍÁÌÁÒ τȢ 
"ĘÌİÍÄÅ ÅÌÅ ÁÌąÎÍąĥÔąÒȢ 

2 aŀƪƛƴŜ mƐǊŜƴƳŜ !ƭƎƻǊƛǘƳŀƭŀǊƤ 

"Õ ëÁÌąĥÍÁÄÁ ËÕÌÌÁÎąÌÁÎ ÍÁËÉÎÅ ĘøÒÅÎÍÅ 
ÁÌÇÏÒÉÔÍÁÌÁÒą .ÁÉÖÅ "ÁÙÅÓȟ ,ÏÊÉÓÔÉË ÒÅÇÒÅÓÙÏÎ ÁÎÁÌÉÚÉ 
ve rastgele orman (Random Forest  ÙĘÎÔÅÍÌÅÒÉÄÉÒȢ 
"Õ ÂĘÌİÍÄÅ ÂÕ ÁÌÇÏÒÉÔÍÁÌÁÒ ËąÓÁÃÁ ÔÁÎąÔąÌÍąĥÔąÒȢ 

2.1 bŀƛǾŜ .ŀȅŜǎ !ƭƎƻǊƛǘƳŀǎƤ 

.ÁÉÖÅ "ÁÙÅÓ ÁÌÇÏÒÉÔÍÁÓą "ÁÙÅÓ ÔÅÏÒÅÍÉÎÅ 
ÄÁÙÁÎÁÎ ÂÁÓÉÔ ÂÉÒ ÏÌÁÓąÌąË ÓąÎąÆÌÁÙąÃąÄąÒ ς Ȣ "ÕÎÁ 
ÇĘÒÅ ÈÅÒÈÁÎÇÉ ÂÉÒ ÇĘÚÌÅÍ ÉëÉÎ ÂÁøąÍÓąÚ ÄÅøÉĥËÅÎ 
ÄÅøÅÒÌÅÒÉ ÂÉÌÉÎÉÙÏÒËÅÎ "ÁÙÅÓ ÏÌÁÓąÌąøąÎą ÅÎ ÂİÙİË 
ÙÁÐÁÎ ÓąÎąÆÁ ÓĘÚ ËÏÎÕÓÕ ÇĘÚÌÅÍ ÁÔÁÎąÒȢ "ÁÙÅÓ 
ÏÌÁÓąÌąøą %ĥÉÔÌÉË ρȭÄÅ ÖÅÒÉÌÄÉøÉ ÇÉÂÉ ÈÅÓÁÐÌÁÎąÒȢ 

0ὅȿ ὢ
0ὢȿ ὅ  0ὅ

08
 (1) 

Burada  08 8 ÄÕÒÕÍÕÎÕÎ ÏÒÔÁÙÁ ëąËÍÁ 
ÏÌÁÓąÌąøąÎąȟ 0ὅ  ÉÌÇÉÌÉ ÇĘÚÌÅÍÉÎ ὅ ÓąÎąÆąÎÁ ÇÉÔÍÅ 

ÏÌÁÓąÌąøąÎąȟ  0ὢȿ ὅ  ὅ ÓąÎąÆąÎÄÁ 8 ÄÕÒÕÍÕÎÕÎ 

ÇÅÒëÅËÌÅĥÍÅ ÏÌÁÓąÌąøąÎą ÖÅ ÓÏÎ ÏÌÁÒÁË 0ὅȿ ὢ  X 

ÄÕÒÕÍÕ ÇÅÒëÅËÌÅĥÔÉøÉÎÄÅ ÉÌÇÉÌÉ ÇĘÚÌÅÍÉÎ ὅ ÓąÎąÆąÎÄÁ 

ÙÅÒ ÁÌÍÁ ÏÌÁÓąÌąøą ÏÌÁÒÁË ÔÁÎąÍÌÁÎąÒ σ Ȣ 

.ÁÉÖÅ "ÁÙÅÓ ÁÌÇÏÒÉÔÍÁÓą ÉÌÅ ÉÌÇÉÌÉ ÉĥÌÅÍÌÅÒ ÉëÉÎ 2 
ÐÒÏÇÒÁÍąÎÄÁ ÙÅÒ ÁÌÁÎ ȰÅρπχρȱ ÐÁËÅÔÉ ËÕÌÌÁÎąÌÍąĥÔąÒ 
[4].   

2.2 Lojistik Regresyon Analizi 

,ÏÊÉÓÔÉË ÒÅÇÒÅÓÙÏÎ ÁÎÁÌÉÚÉ ÄÏøÒÕÓÁÌ ÒÅÇÒÅÓÙÏÎ 
ÁÎÁÌÉÚÉÎÉÎ ÂÁøąÍÌą ÄÅøÉĥËÅÎÉÎ ËÁÔÅÇÏÒÉË ÏÌÍÁÓą 
ÄÕÒÕÍÕÎÄÁ ËÕÌÌÁÎąÌÁÎ ĘÚÅÌ ÂÉÒ ÈÁÌÉÄÉÒȢ ,ÏÊÉÓÔÉË 
ÒÅÇÒÅÓÙÏÎ ÁÎÁÌÉÚÉ ÂÕ ĘÚÅÌÌÉøÉÎÄÅÎ ÄÏÌÁÙą ÓąÎąÆÌÁÍÁ 
ÙÁÐÍÁË ÁÍÁÃąÙÌÁ ËÕÌÌÁÎąÌÍÁËÔÁ ÏÌÕÐȟ ÂÁøąÍÓąÚ 
ÄÅøÉĥËÅÎÌÅÒÉÎ ËÁÔÅÇÏÒÉË ÖÅ ÓİÒÅËÌÉ ÏÌÍÁÓąÎÁ ÉÚÉÎ 
ÖÅÒÍÅËÔÅÄÉÒȢ 2ÅÇÒÅÓÙÏÎ ÁÎÁÌÉÚÉÎÄÅ ÏÌÄÕøÕ ÇÉÂÉȟ 
ÌÏÊÉÓÔÉË ÒÅÇÒÅÓÙÏÎ ÁÎÁÌÉÚÉÎÄÅ ÍÏÄÅÌÅ ÁÎÌÁÍÌą ËÁÔËąÓą 
ÏÌÁÎ ÂÁøąÍÓąÚ ÄÅøÉĥËÅÎÌÅÒ ÔÅÓÐÉÔ ÅÄÉÌÅÂÉÌÍÅËÔÅÄÉÒ 
[5].   

Lojistik regresyon analizi ile ilgili hesaplamalar 
2 ÐÒÏÇÒÁÍąÎÄÁ ÂÕÌÕÎÁÎ ȰÓÔÁÔÓȱ ÐÁËÅÔÉ ÙÁÒÄąÍąÙÌÁ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒ φ Ȣ 

2.3 wŀǎǘƎŜƭŜ hǊƳŀƴ όwŀƴŘƻƳ CƻǊŜǎǘύ !ƭƎƻǊƛǘƳŀǎƤ 

2ÁÓÔÇÅÌÅ ÏÒÍÁÎ 2ÁÎÄÏÍ ÆÏÒÅÓÔ  ÁÌÇÏÒÉÔÍÁÓą 
ÅøÉÔÉÍ ÖÅÒÉÓÉÎÉ ÙÅÎÉÄÅÎ ĘÒÎÅËÌÅÙÅÒÅËȟ ÅÌÄÅ ÅÄÉÌÅÎ 

ÔİÍ ÁÌÔ ÓÅÔÌÅÒ ÉëÉÎ İÒÅÔÉÌÅÎ ËÁÒÁÒ ÁøÁëÌÁÒą ÏÒÍÁÎąÎÄÁ 
ëÁÌąĥÁÎ ÂÉÒ ÔÏÐÌÕÌÕË ÁÌÇÏÒÉÔÍÁÓąÄąÒȢ !ÌÇÏÒÉÔÍÁ ÅøÉÔÉÍ 
ÖÅÒÉÓÉÎÄÅÎ ÒÁÓÔÇÅÌÅ ÓÅëÉÌÅÎ ÂÉÒ ÂÏÏÔÓÒÁÐ 
ĘÒÎÅËÌÅÍÉÎÉ ÓÅëÅÒÅË ÉĥÌÅÍÌÅÒÅ ÂÁĥÌÁÒ ÖÅ ÂÕ ĘÒÎÅË 
ÉëÉÎ ÂÉÒ ËÁÒÁÒ ÁøÁÃą ÏÌÕĥÔÕÒÕÒ !ÌÔ ĘÒÎÅËÌÅÍÅ 
ÓÅëÉÌÍÅÙÅÎ ÇĘÚÌÅÍÌÅÒ ÈÁÔÁ ÏÒÁÎąÎą ÖÅ ĘÚÅÌÌÉËÌÅÒÉÎ 
ĘÎÅÍÉÎÉ ÔÁÈÍÉÎ ÅÔÍÅË ÉëÉÎ ËÕÌÌÁÎąÌąÒȢ "Õ ÉĥÌÅÍ ëÏË 
ÓÁÙąÄÁ ÔÅËÒÁÒÌÁÎąÒ ÖÅ ÅÌÄÅ ÅÄÉÌÅÎ ÔİÍ ÁøÁëÌÁÒÁ 
ÄÁÙÁÎÁÒÁË ÇĘÚÌÅÍÌÅÒ ëÏøÕÎÌÕË ËÕÒÁÌąÎÁ ÇĘÒÅ 
ÓąÎąÆÌÁÎąÒ ς Ȣ  

2ÁÎÄÏÍ ÆÏÒÅÓÔ ÁÌÇÏÒÉÔÍÁÓą ÉÌÅ ÉÌÇÉÌÉ 
ÈÅÓÁÐÌÁÍÁÌÁÒ 2 ÐÒÏÇÒÁÍąÎÄÁ ÂÕÌÕÎÁÎ 
ȰrandomForestȱ ÐÁËÅÔÉÎÅ ÄÁÙÁÌą ÏÌÁÒÁË 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒ χ Ȣ 

3 Uygulama 

"Õ ëÁÌąĥÍÁÄÁ ÈÁÓÔÁÌÁÒąÎ ÂÅÌÉÒÌÉ ĘÚÅÌÌÉËÌÅÒÉÎÄÅÎ 
ÙÁÒÁÒÌÁÎÁÒÁË ÍÁËÉÎÅ ĘøÒÅÎÍÅ ÁÌÇÏÒÉÔÍÁÌÁÒąÎÁ 
ÄÁÙÁÌą ÏÌÁÒÁË ÈÁÓÔÁÌÁÒąÎ ÁÌÍąĥ ÏÌÄÕËÌÁÒą ÍÅÄÉËÁÌ 
ÒÁÎÄÅÖÕÌÁÒÁ ÇÉÄÉÐ ÇÉÔÍÅÍÅ ÄÕÒÕÍÌÁÒą ÂÁËąÍąÎÄÁÎ 
ÓąÎąÆÌÁÎÍÁÓą ÁÍÁëÌÁÎÍÁËÔÁÄąÒȢ "ĘÙÌÅÃÅ ÅÌÄÅ ÅÄÉÌÅÎ 
ÂÉÌÇÉ ÉÌÅ ÄÁÈÁ ÓÏÎÒÁ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÃÅË ÒÁÎÄÅÖÕÌÁÒÄÁ 
ÉÌÇÉÌÉ ÈÁÓÔÁÎąÎ ĘÚÅÌÌÉËÌÅÒÉÎÅ ÇĘÒÅ ÍÕÁÙÅÎÅÎÉn 
ÇÅÒëÅËÌÅĥÉÐ ÇÅÒëÅËÌÅĥÍÅÙÅÃÅøÉÎÉÎ ÔÁÈÍÉÎ ÅÄÉÌÍÅÓÉ 
ÁÍÁëÌÁÎÍÁËÔÁÄąÒȢ KÁÌąĥÍÁÄÁ ËÕÌÌÁÎąÌÁÎ ÖÅÒÉ ÓÅÔÉ 
×××ȢËÁÇÇÌÅȢÃÏÍ ÓÉÔÅÓÉÎÄÅÎ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒ ψ Ȣ 3ĘÚ 
ËÏÎÕÓÕ ÖÅÒÉ ÓÅÔÉ "ÒÅÚÉÌÙÁȭÄÁ ÁÌÍąĥ ÏÌÄÕËÌÁÒą 
ÒÁÎÄÅÖÕÌÁÒÁ ÇÉÄÉÐ ÍÕÁÙÅÎÅ ÏÌÁÎ ÖÅ ÒÁÎÄÅÖÕÌÁÒąÎą 
iptal eden ya da muayene olmaya gelmeyen 
ÈÁÓÔÁÌÁÒÁ ÁÉÔ ÂÁÚą ĘÚÅÌÌÉËÌÅÒÉ ÉëÅÒÍÅËÔÅÄÉÒȢ 3ĘÚ 
ËÏÎÕÓÕ ĘÚÅÌÌÉËÌÅÒ 4ÁÂÌÏ ρȭÄÅ ĘÚÅÔÌÅÎÍÉĥÔÉÒȢ 6ÅÒÉ 
setinde toplam 44638 ÇĘÚÌÅÍ ÂÕÌÕÎÍÁËÔÁÄąÒ ÖÅ ÂÕ 
ÈÁÓÔÁÌÁÒąÎ ÙÁÒąÓą ÁÌÍąĥ ÏÌÄÕËÌÁÒą ÍÅÄÉËÁÌ 
ÒÁÎÄÅÖÕÌÁÒÁ ÇÅÌÅÒÅË ÍÕÁÙÅÎÅ ÏÌÍÁÍąĥÌÁÒÄąr.  

Bu ÖÅÒÉ ÓÅÔÉÎÉÎ ϷψπȭÉ ÒÁÓÔÇÅÌÅ ÏÌÁÒÁË ÁÌąÎÍąĥ ÖÅ 
ÅøÉÔÉÍ ÔÒÁÉÎ  ÖÅÒÉÓÉ ÏÌÁÒÁË ËÁÂÕÌ ÅÄÉÌÍÉĥÔÉÒȢ 'ÅÒÉÙÅ 
ËÁÌÁÎ ϷςπȭÌÉË ËąÓąÍ ÉÓÅ ÔÅÓÔ ÖÅÒÉÓÉ ÏÌÁÒÁË ÍÕÈÁÆÁÚÁ 
ÅÄÉÌÍÉĥ ÖÅ "ĘÌİÍ ςȭÄÅ ÔÁÎąÔąÌÁÎ ÍÁËÉÎÅ ĘøÒenme 
ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ÔÅÓÔ ÖÅÒÉÓÉÎÉ ÓąÎąÆÌÁÍÁ ÂÁĥÁÒąÌÁÒą 
4ÁÂÌÏ ςȭÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒ.  4ÁÂÌÏ ς ÉÎÃÅÌÅÎÄÉøÉÎÄÅ 
ÄÏøÒÕ ÓąÎąÆÌÁÍÁ ÏÒÁÎą ÂÁËąÍąÎÄÁÎ ÅÎ ÂÁĥÁÒąÌą 
algoritma %58.65 oranla Random Forest iken, 
ÍÕÁÙÅÎÅÌÅÒÅ ÇÅÌÍÅÙÅÎ ÈÁÓÔÁÌÁÒą ÄÏøÒÕ ÂÅÌÉÒÌÅÍÅ 
ÏÒÁÎą ÂÁËąÍąÎÄÁÎ ÅÎ ÂÁĥÁÒąÌą ÙĘÎÔÅÍ ϷψτȢσσ ÉÌÅ 
Naive Bayes algoritmÁÓą ÏÌÍÕĥÔÕÒȢ 

Tablo 2. 6ÅÒÉ ÓÅÔÉÎÄÅ ÙÅÒ ÁÌÁÎ ÄÅøÉĥËÅÎÌÅÒ 
DǀǎǘŜǊƎŜ 

Kodu 
!œƤƪƭŀƳŀ 

x1 Cinsiyet 
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x2 ¸ŀǒ 

x3 {ƻǎȅŀƭ ¸ŀǊŘƤƳ !ƭƳŀ ŘǳǊǳƳǳ 

x4 IƛǇŜǊǘŀƴǎƛȅƻƴ ƘŀǎǘŀǎƤ ƻƭƳŀ ŘǳǊǳƳǳ 

x5 5ƛȅŀōŜǘ ƘŀǎǘŀǎƤ ƻƭƳŀ durumu 

x6 Alkolik olma durumu 

x7 Engelli olma durumu 

x8 SMS alma durumu 

y Muayeneye gelmeme durumu 

 

!ÎÃÁË .ÁÉÖÅ "ÁÙÅÓ ÁÌÇÏÒÉÔÍÁÓą ÈÁÓÔÁÌÁÒąÎ 
ϷψρȢττȭİÎİÎ ÍÅÄÉËÁÌ ÒÁÎÄÅÖÕÓÕÎÕ ÉÐÔÁÌ ÅÄÅÃÅøÉÎÉ 
tahmin ederken, bu oran ÇÅÒëÅËÔÅ ϷτωȢψσ ÏÌÁÒÁË 
ÈÅÓÁÐÌÁÎÍąĥÔąÒȢ "Õ ÄÕÒÕÍ .ÁÉÖÅ "ÁÙÅÓ 
ÁÌÇÏÒÉÔÍÁÓąÎąÎ ÏÌÄÕËëÁ ÂÁĥÁÒąÓąÚ ÂÉÒ ÓąÎąÆÌÁÍÁ 
ÇÅÒëÅËÌÅĥÔÉÒÄÉøÉÎÉ ÖÅ ËÕÌÌÁÎąÌÁÎ ÙĘÎÔÅÍÌÅÒ ÁÒÁÓąÎÄÁ 
ÅÎ ÂÁĥÁÒąÓąÚ ÁÌÇÏÒÉÔÍÁ ÏÌÄÕøÕÎÕ ÁëąËëÁ 
ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ 

2ÁÎÄÏÍ ÆÏÒÅÓÔ ÁÌÇÏÒÉÔÍÁÓą ÉÓÅ ÌÏÊÉÓÔÉË ÒÅÇresyon 
ÁÎÁÌÉÚÉÎÅ ÎÉÓÐÅÔÅÎ ëÏË ÁÚ ÄÁ ÏÌÓÁ ÄÁÈÁ ÂÁĥÁÒąÌąÄąÒȢ 
"ÕÎÁ ÇĘÒÅ ÒÁÎÄÏÍ ÆÏÒÅÓÔ ÁÌÇÏÒÉÔÍÁÓą ÈÁÓÔÁÌÁÒąÎ 
ϷσυȢςπȭÓÉÎÉÎ ÍÅÄÉËÁÌ ÒÁÎÄÅÖÕÓÕÎÕ ÉÐÔÁÌ ÅÄÅÃÅøÉÎÉ 
ÔÁÈÍÉÎ ÅÄÅÒËÅÎȟ ÌÏÊÉÓÔÉË ÒÅÇÒÅÓÙÏÎ ÁÎÁÌÉÚÉ ÂÕ ÏÒÁÎą 
ϷσυȢπψ ÏÌÁÒÁË ÔÁÈÍÉÎ ÅÔÍÉĥÔÉÒȢ  

Elde edilen bu soÎÕëÌÁÒ ÍÁËÉÎÅ ĘøÒÅÎÍÅ 
ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ 4ÁÂÌÏ ρȭÄÅ ÖÅÒÉÌÅÎ ÄÅøÉĥËÅÎÌÅÒÅ 
ÇĘÒÅ ÈÁÓÔÁÌÁÒąÎ ÍÅÄÉËÁÌ ÒÁÎÄÅÖÕÌÁÒąÎą ÉÐÔÁÌ ÅÄÉÐ- 
ÅÔÍÅÙÅÃÅøÉÎÉ ÔÁÈÍÉÎ ÅÔÍÅ ËÏÎÕÓÕÎÄÁ ÂÁĥÁÒąÓąÚ ÂÉÒ 
ÐÅÒÆÏÒÍÁÎÓÁ ÓÁÈÉÐ ÏÌÄÕËÌÁÒąÎą ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ Bu 

ÄÕÒÕÍÕÎ ÎÅÄÅÎÌÅÒÉÎÉ ÉÒÄÅÌÅÍÅË ÁÍÁÃąÙÌÁ ÓĘÚ 
ËÏÎÕÓÕ ÄÅøÉĥËÅÎÌÅÒÉÎ ÂÅÔÉÍÓÅÌ ÉÓÔÁÔÉÓÔÉËÌÅÒÉ 
muayeneye gelen ve medikal randevusunu iptal 
eden ËÉĥÉÌÅÒ ÉëÉÎ ÅÌÄÅ ÅÄÉÌÍÉĥ ÖÅ 4ÁÂÌÏ σȭÄÅ 
ÖÅÒÉÌÍÉĥÔÉÒȢ 

4ÁÂÌÏ σ ÉÎÃÅÌÅÎÄÉøÉÎÄÅ ÆÁËÔĘÒÌÅÒÉÎ ÄİÚÅÙÌÅÒÉ 
ÁÒÁÓąÎÄÁ ÍÅÄÉËÁÌ ÒÁÎÄÅÖÕsunu iptal edenler ile 
ÍÕÁÙÅÎÅ ÏÌÁÎÌÁÒąÎ ÏÒÁÎÌÁÒąÎąÎ ÂİÙİË ÂÉÒ ÂÅÎÚÅÒÌÉøÅ 
ÓÁÈÉÐ ÏÌÄÕøÕ ÇĘÒİÌÍÅËÔÅÄÉÒȢ vÒÎÅøÉÎ ÍÕÁÙÅÎÅ 
ÏÌÁÎÌÁÒ ÉëÅÒÉÓÉÎÄÅ ËÁÄąÎÌÁÒąÎ ÏÒÁÎą ϷφσȢυπ ÉËÅÎȟ 
ÒÁÎÄÅÖÕÓÕÎÕ ÉÐÔÁÌ ÅÄÅÎÌÅÒ ÉëÉÎÄÅ ËÁÄąÎÌÁÒąÎ ÏÒÁÎą 
ÉÓÅ ϷφυȢτπ ÏÌÁÒÁË ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ "ÅÎÚÅr olarak 
ÍÕÁÙÅÎÅ ÏÌÁÎÌÁÒ ÉëÅÒÉÓÉÎÄÅ ÅÒËÅËÌÅÒÉÎ ÏÒÁÎą 
%36.50 ve medikal randevusunu iptal edenlerin 
ÉëÅÒÉÓÉÎÄÅ ÅÒËÅËÌÅÒÉÎ ÏÒÁÎą ϷστȢφπ ÏÌÁÒÁË 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ $ÏÌÁÙąÓąÙÌÁ ÁÌÇÏÒÉÔÍÁÌÁÒ ËÉĥÉÎÉÎ 
cinsiyetine bakarak medikal randevu iptalinin 
ÇÅÒëÅËÌÅĥÉÐ ÇÅÒëÅËÌÅĥÍÅÙÅÃÅøÉÎÉ 
ÂÅÌÉÒÌÅÙÅÍÅÍÉĥÌÅÒÄÉÒȢ 
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Tablo 2. -ÁËÉÎÅ vøÒÅÎÍÅ !ÌÇÏÒÉÔÍÁÌÁÒąÎąÎ 3ąÎąÆÌÁÍÁ "ÁĥÁÒąÌÁÒą. 

¸ǀƴǘŜƳ 5ƻƐǊǳƭǳƪ TǇǘŀƭ ¢ŜǎǇƛǘ hǊŀƴƤ 
Confusion Matrisleri Tahminlerin 

5ŀƐƤƭƤƳƤ ό҈ύ Tahmin DŜǊœŜƪ 

Lojistik Regresyon 0.5857 0.4362 

 Muayene TǇǘŀƭ  

Muayene 3288 2508 64.92 

TǇǘŀƭ 1191 1941 35.08 

Naive Bayes 0.5278 0.8433 

 Muayene TǇǘŀƭ  

Muayene 960 697 18.56 

TǇǘŀƭ 3519 3752 81.44 

Random forest 0.5865 0.4383 

 Muayene TǇǘŀƭ  

Muayene 3286 2499 64.80 

TǇǘŀƭ 1193 1950 35.20 

DŜǊœŜƪ 5ŀƐƤƭƤƳ ό҈ύ 50.17 49.83  

Tablo 3. -ÕÁÙÅÎÅ /ÌÁÎÌÁÒ ÖÅ -ÅÄÉËÁÌ 2ÁÎÄÅÖÕÌÁÒąÎą dÐÔÁÌ %ÄÅÎÌÅÒÅ !ÉÔ "ÅÔÉÍÓÅÌ dÓÔÁÔÉÓÔÉËÌÅÒ 

Kod CŀƪǘǀǊ 5ǸȊŜȅƭŜǊ Muayene Olanlar(%) wŀƴŘŜǾǳȅǳ TǇǘŀƭ 9ŘŜƴƭŜǊό҈ύ 

x1 Cinsiyet 
YŀŘƤƴ 63.50% 65.40% 

Erkek 36.50% 34.60% 

x3 {ƻǎȅŀƭ ¸ŀǊŘƤƳ !ƭƳŀ ŘǳǊǳƳǳ 
{ƻǎȅŀƭ ¸ŀǊŘƤƳ !ƭƳƤȅƻǊ 91.20% 88.40% 

Sƻǎȅŀƭ ¸ŀǊŘƤƳ !ƭƤȅƻǊ 8.80% 11.60% 

x4 
IƛǇŜǊǘŀƴǎƛȅƻƴ ƘŀǎǘŀǎƤ ƻƭƳŀ 

durumu 

IƛǇŜǊǘŀƴǎƛȅƻƴ ƘŀǎǘŀǎƤ ŘŜƐƛƭ 79.40% 83.10% 

IƛǇŜǊǘŀƴǎƛȅƻƴ ƘŀǎǘŀǎƤ  20.60% 16.90% 

x5 
5ƛȅŀōŜǘ ƘŀǎǘŀǎƤ ƻƭƳŀ 

durumu 

5ƛȅŀōŜǘ ƘŀǎǘŀǎƤ ŘŜƐƛƭ 93.00% 93.60% 

5ƛȅŀōŜǘ ƘŀǎǘŀǎƤ 7.00% 6.40% 

x6 Alkolik olma durumu 
!ƭƪƻƭƛƪ ŘŜƐƛƭ 95.40% 97.00% 

Alkolik 4.60% 3.00% 

x7 Engelli olma durumu 
9ƴƎŜƭƭƛ ŘŜƐƛƭ 97.80% 98.20% 

Engelli 2.20% 1.80% 

x8 SMS alma durumu 
{a{ ŀƭƳŀŘƤ 72.20% 56.20% 

{a{ ŀƭŘƤ 27.80% 43.80% 

x2 ¸ŀǒ ὕὶὸᴜὛὛ σψȢρψᴜ ςςȢυω στȢσςᴜ ςρȢωχ 
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"ÅÎÚÅÒ ĥÅËÉÌÄÅ ÍÕÁÙÅÎÅ ÏÌÁÎÌÁÒ ÉëÅÒÉÓÉÎÄÅ 
ÓÏÓÙÁÌ ÙÁÒÄąÍ ÁÌÍÁÙÁÎÌÁÒąÎ ÏÒÁÎą ϷωρȢςȟ 
ÒÁÎÄÅÖÕÌÁÒąÎą ÉÐÔÁÌ ÅÄÅÎÌÅÒ ÉëÅÒÉÓÉÎÄÅ ÉÓÅ ϷψψȢτπ 
ÏÌÁÒÁË ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ (ÉÐÅÒÔÁÎÓÉÙÏÎ ÈÁÓÔÁÓą ÏÌÍÁ 
ÏÒÁÎą ÍÕÁÙÅÎÅ ÏÌÁÎÌÁÒÄÁ ϷςπȢφπȟ ÒÁÎÄÅÖÕÌÁÒąÎą 
ÉÐÔÁÌ ÅÄÅÎÌÅÒÄÅ ϷρφȢωπ ÏÌÁÒÁË ÈÅÓÁÐÌÁÎÍąĥÔąr. 
-ÕÁÙÅÎÅ ÏÌÁÎ ÈÁÓÔÁÌÁÒąÎ ϷχȭÓÉ ÄÉÙÁÂÅÔ ÈÁÓÔÁÓąÙËÅÎȟ 
ÒÁÎÄÅÖÕÓÕÎÕ ÉÐÔÁÌ ÅÄÅÎ ÈÁÓÔÁÌÁÒ ÉëÅÒÉÓÉÎÄÅ ÂÕ ÏÒÁÎ 
ϷφȢτπȭÔąÒȢ  -ÕÁÙÅÎÅ ÏÌÁÎÌÁÒ ÉëÅÒÉÓÉÎÄÅ ÁÌËÏÌÉË 
ÏÌÁÎÌÁÒąÎ ÏÒÁÎą ϷτȢφπȭËÅÎȟ ÒÁÎÄÅÖÕÓÕÎÕ ÉÐÔÁÌ 
ÅÄÅÎÌÅÒ ÉëÅÒÉÓÉÎÄÅ ÂÕ ÏÒÁÎ Ϸσ ÏÌÁÒÁË ÔÅÓÐÉÔ 
ÅÄÉÌÍÉĥÔÉÒȢ -ÕÁÙÅÎÅ ÏÌÁÎ ÅÎÇÅÌÌÉ ËÉĥÉÌÅÒÉÎ ÏÒÁÎą 
ϷςȢςπ ÉËÅÎȟ ÒÁÎÄÅÖÕÓÕÎÕ ÉÐÔÁÌ ÅÄÅÎÌÅÒ ÉëÅÒÉÓÉÎÄÅ 
ÅÎÇÅÌÌÉ ËÉĥÉÌÅÒÉÎ ÏÒÁÎą ϷρȢψπȭÄÉÒȢ -ÕÁÙÅÎÅ ÏÌÁÎ ÖÅ 
ÒÁÎÄÅÖÕÓÕÎÕ ÉÐÔÁÌ ÅÄÅÎ ËÉĥÉÌÅÒ ÁÒÁÓąÎÄÁ ÅÎ ÂÅÌÉÒÇÉÎ 
ÆÁÒËÌąÌÁĥÍÁ 3-3 ÉÌÅ ÈÁÔąÒÌÁÔÍÁ ÍÅÓÁÊą ÁÌÍÁ 
ÄÕÒÕÍÕÎÄÁ ÙÁĥÁÎÍąĥÔąÒȢ "ÕÎÁ ÇĘÒÅ ÍÕÁÙÅÎÅ ÏÌÁÎ 
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ÈÁÔąÒÌÁÔÍÁ ÁÌÍÁÙÁÎ ËÉĥÉÌÅÒÉÎ ÏÒÁÎą ϷςχȢψπ ÉËÅÎȟ 
randevusunu iptal eden ya da muayeneye gelmeyen 
ÈÁÓÔÁÌÁÒ ÁÒÁÓąÎÄÁ 3-3 ÁÌÍÁÙÁÎÌÁÒąÎ ÏÒÁÎą ϷτσȢψπ 
ÏÌÁÒÁË ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ "Õ ÓÏÎÕë ÒÁÎÄÅÖÕ ĘÎÃÅÓinde 
ÂÉÒÅÙÌÅÒÅ 3-3 ÙÏÌÕÙÌÁ ÈÁÔąÒÌÁÔÍÁ ÍÅÓÁÊą 
ÇĘÎÄÅÒÍÅÎÉÎȟ ËÉĥÉÌÅÒÉ ÒÁÎÄÅÖÕÌÁÒąÎÁ ÓÁÄąË ËÁÌÍÁ 
ËÏÎÕÓÕÎÄÁ ÄÁÈÁ ÄÕÙÁÒÌą ÏÌÍÁÙÁ ÙĘÎÌÅÎÄÉÒÄÉøÉ 
ĥÅËÌÉÎÄÅ ÙÏÒÕÍÌÁÎÁÂÉÌÉÒȢ   

3ÏÎÕë ÏÌÁÒÁË ÓĘÚ ËÏÎÕÓÕ ÄÅøÉĥËÅÎÌÅÒ 
ÂÁËąÍąÎÄÁÎ ÇÅÎÅÌ ÏÌÁÒÁË ÍÕÁÙÅÎÅ ÏÌÁÎ ÈÁÓÔÁÌÁÒ ÉÌÅ 
randevusuna gelmeyen ya da randevusunu iptal 
ÅÄÅÎ ÈÁÓÔÁÌÁÒąÎ ÂÅÎÚÅÒ ËÁÒÅËÔÅÒÉÓÔÉËÌÅÒÅ ÓÁÈÉÐ 
ÏÌÄÕøÕ ÇĘÚÌÅÎÍÉĥÔÉÒȢ "Õ ÄÕÒÕÍ ÍÁËÉÎÅ ĘøÒÅÎÍÅ 
ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ÈÁÓÔÁÌÁÒą ÂÁĥÁÒąÌą ÂÉÒ ĥÅËÉÌÄÅ 
ÓąÎąÆÌÁÍÁÓąÎą ÅÎÇÅÌÌÅÍÉĥÔÉÒȢ  
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mȊŜǘ 

"Õ ëÁÌąĥÍÁ "ÏÒÓÁ dÓÔÁÎÂÕÌ ɉ")34-ρππɊ ÅÎÄÅËÓÉÎÉÎ ÇİÎÌİË ÖÅÒÉÌÅÒÉ ËÕÌÌÁÎąÌÁÒÁË ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÙĘÎÔÅÍÉ ÉÌÅ ÙĘÎ ÔÁÈÍÉÎÉ ÁÍÁëÌÁÍÁËÔÁÄąÒȢ KÁÌąĥÍÁÄÁ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ 
%ÖÒÉĥÉÍÓÅÌ 3ÉÎÉÒ !øÌÁÒą ɉ%3!Ɋ ËÕÌÌÁÎąÌÍąĥÔąÒȢ ")34-ρππͻÄÅ ÁëąÌąĥȟ ËÁÐÁÎąĥȟ ÅÎ ÙİËÓÅË ÖÅ ÅÎ ÄİĥİË 
ÄÅøÅÒÌÅÒÄÅÎ ÏÌÕĥÁÎ ÔÁÒÉÈÓÅÌ ÖÅÒÉÌÅÒ ÍÕÍ ÆÏÒÍÁÔąÎÄÁ ÇĘÒÓÅÌÌÅĥÔÉÒÉÌÅÒÅË %3A'ya girdi verisi 
ÏÌÁÒÁË ÖÅÒÉÌÍÉĥÔÉÒȢ $ÅÎÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒ ÉëÉÎ ÇİÎÌİË ÖÅÒÉÌÅÒ υȭÌÉ ÖÅ ςπȭÌÉ ÇÒÕÐÌÁÒ ÈÁÌÉÎÄÅ 
ÇÅÌÉĥÔÉÒÉÌÅÎ %3! ÍÏÄÅÌÉÎÅ ÖÅÒÉÌÍÉĥ ÐÅÒÆÏÒÍÁÎÓÌÁÒą ËÁÒĥąÌÁĥÔąÒąÌÍąĥÔąÒȢ 4ÅÓÔ ÓÏÎÕëÌÁÒąȟ ËÕÌÌÁÎąÌÁÎ 
ESA modellerinin BIST-ρππ ÇÒÁÆÉËÌÅÒÉÎÄÅ ÙĘÎ ÔÁÈÍÉÎÉ ÉëÉÎ ÂÁĥÁÒąÌą ÏÌÄÕËÌÁÒąÎą ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ 
Anahtar Kelimeler:  %ÖÒÉĥÉÍÓÅÌ 3ÉÎÉÒ !øÌÁÒąȟ "ÏÒÓÁ 4ÁÈÍÉÎÉȟ -ÕÍ 'ĘÓÔÅÒÉÍÉ 

Predicting the Direction of Stock Exchange Index with 

Convolutional Neural Networks 

Abstract 

This study aims to predict the direction of BoÒÓÁ dÓÔÁÎÂÕÌ ɉ")34-100) index with deep learning 
method by using daily data of the index. In the study, convolutional neural networks (CNN), 
one of the deep learning methods, were used. In BIST-100, historical data consisting of 
opening, closing, highest and lowest values were visualized in candlestick format and fed into 
CNN as input data.  For the experimental studies, daily data were grouped into 5s and 20s, fed 
into the developed CNN model and their performances were compared. Test results indicate 
that the CNN models used are successful in predicting direction on BIST-100 charts. 
Keywords : Convolutional Neural Networks, Stock Exchange Prediction, Candlestick 

1 DƛǊƛǒ 

Zaman serileri, ÄİÚÅÎÌÉ ÁÒÁÌąËÌÁÒÌÁ ĘÌëİÌİÐ 
ÁÒÄąĥąË olarak ËÁÙÄÅÄÉÌÅÎ ÄÅøÅÒÌÅÒÄÉÒȢ :ÁÍÁÎ 
ÓÅÒÉÌÅÒÉÎÉÎ ÇÅÌÅÃÅË ÄÅøÅÒlerÉÎÉÎ ÔÁÈÍÉÎÉ ÂÉÒëÏË 
ÁÌÁÎÄÁ ËÕÌÌÁÎąÌÁÎ ÖÅ İÚÅÒÉÎÄÅ ÁÒÁĥÔąÒÍÁÌÁÒ 
ÙİÒİÔİÌÅÎ ÂÉÒ ËÏÎÕÄÕÒȢ "Õ ÔÁÈÍÉÎÌÅÒ ÔÁÒÉÈÓÅÌ ÖÅÒÉ 
ÉëÅÒÉÓÉÎÄÅ ÙÅÒ ÁÌÁÎ ĘÒİÎÔİÌÅÒÉÎ ÔÅÓÐÉÔ ÅÄÉlmesi, bu 
ĘÒİÎÔİÌÅÒÉÎ ÍÏÄÅÌÌÅÎÍÅÓÉ ÓÏÎÕÃÕÎÄÁ ÏÒÔÁÙÁ 
ëąËÍÁËÔÁÄąÒȢ 

Borsa endekslerinin tahmini ya da borsada 
ÉĥÌÅÍ ÇĘÒÅÎ ÈÉÓÓÅ ÓÅÎÅÔÌÅÒÉÎÉÎ ÇÅÌÅÃÅË ÄÅøÅÒÌÅÒÉÎÉÎ 
ÔÁÈÍÉÎÉȟ ÄÉÎÁÍÉË ÖÅ ËÁÒÍÁĥąË ÙÁÐąÓąÎÄÁÎ ÄÏÌÁÙą 
ÇİÎİÍİÚÄÅ ÄÅ İÚÅÒÉÎÄÅ ÁÒÁĥÔąÒÍÁÌÁÒ ÙÁÐąÌÁÎ ÂÉÒ 
ËÏÎÕÄÕÒȢ "Õ ÖÅÒÉÌÅÒ ÇİÒİÌÔİÌİ ÖÅ ÏÙÎÁËÌąøą fazla olan 
ÖÅÒÉÌÅÒÄÉÒȢ "ÏÒÓÁ ÙÁÔąÒąÍÃąÌÁÒą ÇÅÌÅÃÅËÔÅ ÁÒÔÍÁÓą 
ĘÎÇĘÒİÌÅÒÉÎ ÓÅÎÅÔÌÅÒÉ ÁÌÍÁÙÁȟ ÄİĥÍÅÓÉ ĘÎÇĘÒİÌÅÎ 
senetleri ÁÌÍÁÍÁÙÁ ÅøÉÌÉÍÌÉÄÉÒÌÅÒȢ +ÁÚÁÎÃą 
artÔąÒÍÁË ÖÅ ËÁÙÂą ÁÚÁÌÔÍÁË ÉëÉÎ ÂÏÒÓÁÄÁËÉ 
trendlerin ÄÏøÒÕ ÔÁÈÍÉÎÉ ĘÎÅÍÌÉÄÉÒȢ "Õ ÙİÚÄÅÎ 
borsa tahmini, İÚÅÒÉÎÄÅ ÓİÒÅËÌÉ ëÁÌąĥąÌÁÎ ÂÉÒ ËÏÎÕ 
ÏÌÍÁËÔÁÄąÒȢ "ÏÒÓÁÎąÎ ÙĘÎİÎİ ÅÔËÉÌÅÙÅÎ ÐÅË ëÏË 
ÅÔËÅÎ ÖÁÒÄąÒȢ ¤ÉÒËÅÔÌÅÒÉÎ ÐÅÒÆÏÒÍÁÎÓąȟ ĥÉÒËÅÔlerin 
ÆÁÁÌÉÙÅÔ ÇĘÓÔÅÒÄÉøÉ ÅÎÄİÓÔÒÉ ËÏÌÕÎÕÎ ÐÅÒÆÏÒÍÁÎÓąȟ 
ĥÉÒËÅÔ ÈÁÂÅÒÌÅÒÉȟ ÙÁÔąÒąÍÃąÌÁÒąÎ ÇĘÒİĥÌÅÒÉȟ ËİÒÅÓÅÌ 

ÅËÏÎÏÍÉË ÆÁËÔĘÒÌÅÒ ÙÁ ÄÁ ÓÏÓÙÁÌ ÍÅÄÙÁ 
ÅÔËÉÌÅĥÉÍÌÅÒÉ ÂÕ ÅÔËÅÎÌÅÒÅ ĘÒÎÅË ÏÌÁÒÁË ÖÅÒÉÌÅÂÉÌÉÒȢ 

"ÏÒÓÁ ÆÉÙÁÔ ÈÁÒÅËÅÔÌÅÒÉÎÉÎ ÔÁÈÍÉÎÉ ÉëÉÎ 
ËÕÌÌÁÎąÌÁÎ ÂÁĥÌąÃÁ ÙĘÎÔÅÍÌÅÒ; teknik analiz, 
ÉÓÔÁÔÉÓÔÉËÓÅÌ ÙĘÎÔÅÍÌÅÒÌÅ ÚÁÍÁÎ ÓÅÒÉÓÉ ÔÁÈÍÉÎÉȟ 
ÙÁÐÁÙ ÚÅËÝ ÖÅ ÖÅÒÉ ÍÁÄÅÎÃÉÌÉøÉ [1], diferansiyel 
ÅĥÉÔÌÉËÌÅÒ ς  ÙÏÌÕÙÌÁ ÆÉÙÁÔ ÏÙÎÁËÌąøąÎąÎ 
ÍÏÄÅÌÌÅÎÍÅÓÉ ÖÅ ÔÁÈÍÉÎÉÄÉÒȢ ,ÉÔÅÒÁÔİÒÄÅ ĘÚÅÌÌÉËÌÅ 
ÙÁÐÁÙ ÚÅËÝÎąÎ ÂÉÒ ÁÌÔ ÄÁÌą ÏÌÁÎ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÖÅ 
ÄÅÒÉÎ ĘøÒÅÎÍÅ ËÕÌÌÁÎąÌÁÒÁË ÙÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒąÎ 
ÁÒÔÔąøą ÇĘÒİÌÍÅËÔÅÄÉÒȢ 3ÏÎ ÙąÌÌÁÒÄÁ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÔÁÂÁÎÌą ÙÁËÌÁĥąÍÌÁÒąÎ ÐÏÐİÌÅÒÌÉøÉÎÉÎ ÁÒÔÍÁÓą ÖÅ 
ÂÁĥÁÒąÌą ÓÏÎÕëÌÁÒ ÏÒÔÁÙÁ ËÏÎÍÁÓąÎÄÁÎ ÄÏÌÁÙą ÂÕ 
ëÁÌąĥÍÁÄÁ ÂÏÒÓÁ ÅÎÄÅËÓÉÎÉÎ ÙĘÎ ÔÁÈÍÉÎÉ derin 
ĘøÒÅÎÍÅ ËÕÌÌÁÎąÌÁÒÁË ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ  

$ÅÒÉÎ ĘøÒÅÎÍÅÄÅ ËÕÌÌÁÎąÌÁÃÁË ÏÌÁÎ ÖÅÒÉ ÓÅÔÉ 
metin verisi ÏÌÁÂÉÌÅÃÅøÉ ÇÉÂÉ ÒÅÓÉÍȟ ÖÉÄÅÏȟ ÓÅÓ ÓÉÎÙÁÌÉ 
ÆÏÒÍÁÔąÎÄÁ ÄÁ ÏÌÁÂÉÌÍÅËÔÅÄÉÒȢ ,ÉÔÅÒÁÔİÒÄÅ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ëÁÌąĥÍÁÌÁÒ ÇÅÎÅÌÌÉËÌÅ ÓÁÙąÓÁÌ ÖÅÒÉÌÅÒ 
ÉÌÅ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ "ÕÎÕÎÌÁ ÂÉÒÌÉËÔÅ ÓÁÙąÓÁÌ 
ÖÅÒÉÌÅÒÉ ÇĘÒİÎÔİÙÅ ÄĘÎİĥÔİÒİÐȟ ÂÕ ÇĘÒİÎÔİÌÅÒ 
İÚÅÒÉÎÄÅÎ ÔÁÈÍÉÎ ÉĥÌÅÍÉ ÇÅÒëÅËÌÅĥÔÉÒÅÎ ëÁÌąĥÍÁÌÁÒ 
ÄÁ ÂÕÌÕÎÍÁËÔÁÄąÒȢ "ÏÒÏÖÙËÈ ÖÅ ÁÒËÁÄÁĥÌÁÒą [3] 
ÂÏÒÓÁ ÖÅÒÉÌÅÒÉÎÉ ÓÅÓ ÄÁÌÇÁÌÁÒąÎÁ ëÅÖÉÒÉÐ, ÏÌÕĥÁÎ bu 
ÖÅÒÉ ÓÅÔÉ İÚerinde derin ĘøÒÅÎÍÅ ÕÙÇÕÌÁÍąĥÌÁÒ ÖÅ 
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borsa hareketlerinin tahmini  ÇÅÒëÅËÌÅĥÔÉÒÍÉĥÌÅÒÄÉÒȢ 
/ÏÒÄ ÖÅ ÁÒËÁÄÁĥÌÁÒą τ  WaveNet modelinden 
ÅÓÉÎÌÅÎÄÉËÌÅÒÉ ÂÉÒ %ÖÒÉĥÉÍÓÅÌ 3ÉÎÉÒ !øą %3!  ÍÏÄÅÌÉ 
ËÕÌÌÁÎÍąĥÌÁÒÄąÒ. Kusuma ÖÅ ÁÒËÁÄÁĥÌÁÒą [5] 
ÔÁÒÁÆąÎÄÁÎ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ëÁÌąĥÍÁÄÁȟ 4ayvan ve 
%ÎÄÏÎÅÚÙÁ ÂÏÒÓÁÌÁÒąÎÄÁÎ ÓÅëÉÌÅÎ ÈÉÓÓÅ ÓÅÎÅÔÌÅÒÉÎÉÎ 
ÇİÎÌİË ÁëąÌąĥȟ ÙİËÓÅËȟ ÄİĥİË ÖÅ ËÁÐÁÎąĥ ÄÅøÅÒÌÅÒÉÎÉ 
(OHLC) temsil eÄÅÎ ÍÕÍ ÇĘÓÔÅÒÉÍÉÎÄÅËÉ 
ÇĘÒİÎÔİÌÅÒÉ υȟ ρπ ÖÅ ςπ ÇİÎÌİË ÔÁÒÉÈÓÅÌ Öeri 
ÇĘÒİÎÔİÌÅÒÉ ÈÁÌÉÎÄÅ İÒÅÔÉÌÍÉĥÔÉÒȢ ­ÒÅÔÉÌÅÎ Âu 
ÇĘÒİÎÔİÌÅÒ %3! ÉëÉÎ ÇÉÒÄÉ verileri  ÏÌÁÒÁË ËÕÌÌÁÎąÌąÐ 
ÂÉÒ ÓÏÎÒÁËÉ ÇİÎİÎ ÙĘÎ ÂÉÌÇÉÓÉ ÔÁÈÍÉÎ ÅÄÉÌÍÉĥÔÉÒȢ 
"ÅÎÚÅÒ ĥÅËÉÌÄÅ (Õ ÖÅ ÁÒËÁÄÁĥÌÁÒą [6] da borsa 
ÓÁÙąÓÁÌ ÖÅÒÉÌÅÒÉÎÉ ÍÕÍ ÇĘÓÔÅÒÉÍÉÎÅ ÄĘÎİĥÔİÒİÐ 
ÅÖÒÉĥÉÍÓÅÌ ĘÚËÏÄÌÁÙąÃąÙÁ ÇÉÒdi verisi olarak 
vermektedirȢ 'ĘÒİÎÔİ ÉĥÌÅÍÅ ÉĥÌÅÍÌÅÒÉ ÉëÉÎ ÂÉÒ 6'' 
%3! Áøą ËÕÌÌÁÎÍąĥÌÁÒÄąÒȢ $ÏÅÒÉÎÇ ÖÅ ÁÒËÁÄÁĥÌÁÒą [7] 
ÂÏÒÓÁÎąÎ ÙĘÎİÎİ Ôahmin ÅÔÍÅË ÁÍÁÃąÙÌÁ ÍÕÍ 
ÇĘÓÔÅÒÉÍÉ ÇĘÒİÎÔİÌÅÒÉ ÏÌÕĥÔÕÒÕÐ ÂÕ ÖÅÒÉÌÅÒÌÅ ÂÉÒ 
%3!ȭÙą ÅøÉÔÍÉĥÌÅÒ ÖÅ ÂÏÒÓÁ ÔÁÈÍÉÎÉ ÙÁÐÍąĥÌÁÒÄąÒȢ 

"Õ ëÁÌąĥÍÁÄÁ "ÏÒÓÁ dÓÔÁÎÂÕÌ ")34-100) 
endeksÉÎÉÎ ÇİÎÌİË ÇÒÁÆÉøÉÎÄÅ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÙĘÎÔÅÍÉ ÉÌÅ ÂÉÒ ÓÏÎÒÁËÉ ÇİÎİÎ ÙĘÎİÎİÎ ÔÁÈÍÉÎÉ 
ÙÁÐąÌÍąĥÔąÒȢ $ÅÒÉÎ ĘøÒÅÎÍÅ ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ en 
ÙÁÙÇąÎą ÏÌÁÎ %3! ËÕÌÌÁÎąÌÍąĥÔąÒȢ 4ÁÒÉÈÓÅÌ ")34-100 
/(,# ÖÅÒÉÌÅÒÉ ÍÕÍ ÆÏÒÍÁÔąÎÄÁ ÇĘÒÓÅÌÌÅĥÔÉÒÉÌÅÒÅË 
ESA'ya girdi verisi olarak veÒÉÌÍÉĥÔÉÒȢ 

2 9ǾǊƛǒƛƳǎŜƭ ǎƛƴƛǊ ŀƐƭŀǊƤ 

4ÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒÅ ÂÁøÌą ÏÌÁÒÁË ÙİËÓÅË ÈąÚÌą 
ÉĥÌÅÍÃÉÌÅÒÉÎ ÙÁÙÇąÎÌÁĥÍÁÓąÙÌÁȟ ĘÚÅÌÌÉËÌÅ ÂİÙİË 
ÂÏÙÕÔÌÁÒÄÁËÉ ÖÅÒÉÌÅÒÌÅ ÉÌÇÉÌÉ ëÁÌąĥÍÁÌÁÒÄÁ ÄÅÒÉÎ 
ĘøÒÅÎÍÅ ÙÁËÌÁĥąÍą ÓÏÎ ÙąÌÌÁÒÄÁ ÁÒÁĥÔąÒÍÁÃąÌÁÒąÎ 
ÉÌÇÉÓÉÎÉ ëÅËÍÅËÔÅÄÉÒȢ 3ÔÁÎÄÁÒÔ ÙÁÐÁÙ ÓÉÎÉÒ ÁøÌÁÒąÎąÎ 
ÉÌÅÒÉ ÄİÚÅÙÉ ÏÌÁÎ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÄÁÈÁ ÆÁÚÌÁ ËÁÔÍÁÎ 
ÓÁÙąÓąÎÁ ÓÁÈÉÐ ÖÅ ÁÙÎą ÚÁÍÁÎÄÁ ÅÌÌÅ ÙÁÐąÌÁÎ ÖÅÒÉ ĘÎ 
ÉĥÌÅÍÌÅÒÉÎÉÎ ÏÔÏÍÁÔÉË ÏÌÁÒÁË ÙÁÐąÌÍÁÓąÎą ÖÅ 
ÖÅÒÉÌÅÒÄÅÎ ĘÚÅÌÌÉË ëąËÁÒąÌÍÁÓąÎą ÓÁøÌÁÙÁÎ ÂÉÒ 
ÙÁËÌÁĥąÍ ÓÕÎÍÁËÔÁÄąÒȢ $ÅÒÉÎ ĘøÒÅÎÍÅ 
ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ ÅÎ ÙÁÙÇąÎ ÏÌÁÒÁË ËÕÌÌÁÎąÌÁÎą 
%3!ȭÄąÒ ÖÅ ĘÚÅÌÌÉËÌÅ ĘÒİÎÔİ ÔÁÎąÍÁȟ ÇĘÒİÎÔİ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÖÅ ËİÍÅÌÅÍÅ ëÁÌąĥÍÁÌÁÒąÎÄÁ ÙİËÓÅË 
ÂÁĥÁÒąÌÁÒ ÅÌÄÅ ÅÔÍÉĥÔÉÒȢ 

%3! ÅÖÒÉĥÉÍȟ ÈÁÖÕÚlama, aktivasyon ve tam 
ÂÁøÌą ËÁÔÍÁÎÌÁÒÄÁÎ ÏÌÕĥÍÁËÔÁÄąÒȢ %ÖÒÉĥÉÍ ËÁÔÍÁÎą 
girdi  ÏÌÁÒÁË ËÕÌÌÁÎąÌÁÎ ÖÅÒÉÌÅÒÄÅÎ ĘÚÅÌÌÉË ÈÁÒÉÔÁÓąÎąÎ 
otomatik olarÁË ëąËÁÒąÌÍÁÓąÎą ÓÁøÌÁÍÁËÔÁÄąÒȢ 
'ĘÒİÎÔİÌÅÒÉÎ ĘÚÅÌÌÉË ÈÁÒÉÔÁÓąȟ ÅÖÒÉĥÉÍ ÉĥÌÅÍÉ ÉëÉÎ 
ÓÅëÉÌÅÎ ÆÉÌÔÒÅÌÅÒ ÕÙÇÕÌÁÎÁÒÁË ëąËÁÒÔąÌąÒȢ &ÉÌÔÒÅ ëÅĥÉÄÉȟ 
ÂÏÙÕÔÕ ÖÅ ÓÁÙąÓą ÐÒÏÂÌÅÍÅ ÇĘÒÅ ÄÅøÉĥÍÅËÔÅÄÉÒȢ Her 
ÂÉÒ ÅÖÒÉĥÉÍ ËÁÔÍÁÎąÎÄÁÎ ÓÏÎÒÁ ÇÅÌÅÎ ÈÁÖÕÚÌÁÍÁ 
ËÁÔÍÁÎą ÅÖÒÉĥÉÍÄÅÎ ÇÅÌÅÎ ÖÅÒÉÎÉÎ ÂÏÙÕÔÕÎÕ 

ÁÚÁÌÔÍÁË ÉëÉÎ ËÕÌÌÁÎąÌąÒȢ %ÖÒÉĥÉÍ ÖÅ ÈÁÖÕÚÌÁÍÁ 
ÉĥÌÅÍÌÅÒÉÎÄÅÎ ÓÏÎÒÁ ÅÌÄÅ ÅÄÉÌÅÎ ÖÅÒÉÌÅÒÅ ÁËÔÉÖÁÓÙÏÎ 
ÉĥÌÅÍÉ ÕÙÇÕÌÁÎÍÁËÔÁÄąÒȢ %3!ȭÄÁ ÇÅÎÅÌÌÉËÌÅ 
ÄÏøÒÕÌÔÕÌÍÕĥ ÄÏøÒÕÓÁÌ ÂÉÒim (ReLU) aktivasyon 
ÆÏÎËÓÉÙÏÎÕ ËÕÌÌÁÎąÌąÒȢ !ÒÔ ÁÒÄÁ ÉÓÔÅÎÉÌÅÎ ÓÁÙąÄÁ 
eklenen ÅÖÒÉĥÉÍ ÖÅ ÈÁÖÕÚÌÁÍÁ ÉĥÌÅÍÌÅÒÉÎÉÎ ÓÏÎÕÎÄÁ 
ÅÌÄÅ ÅÄÉÌÅÎ ÖÅÒÉÌÅÒ ÔÅË ÂÏÙÕÔÌÕ ÖÅËÔĘÒÅ 
ÄĘÎİĥÔİÒİÌÅÒÅË ÓąÎąÆÌÁÎÄąÒÍÁ ÙÁÐÍÁË ÉëÉÎ tam 
ÂÁøÌą ËÁÔÍÁÎÁ ÇĘÎÄÅÒÉÌÍÅËÔÅÄÉÒȢ 4ÁÍ ÂÁøÌą 
katmanda ÈÅÒ ÂÉÒ ÓÉÎÉÒ ÈİÃÒÅÓÉ ÂÉÒ ĘÎÃÅËÉ 
ËÁÔÍÁÎÄÁËÉ ÈÅÒ ÂÉÒ ÓÉÎÉÒ ÈİÃÒÅÓÉÎÅ ÂÁøÌąÄąÒȢ dËÉ 
ËÁÔÍÁÎÌą ÅÖÒÉĥÉÍ ÖÅ ÉËÉ ÈÁÖÕÚÌÁÍÁ ËÁÔÍÁÎąÎÁ ÓÁÈÉÐ 
ÓÔÁÎÄÁÒÔ ÂÉÒ %3! ÍÏÄÅÌÉ ĥÅËÉÌ ρȭÄÅ ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȢ 

 

 

¤ÅËÉÌ 3. Standart ESA modeli mimarisi  

3 Sistem mimarisi 

"Õ ëÁÌąĥÍÁÄÁ ÂÉÒ ÄÅÒÉÎ ĘøÒÅÎÍÅ ëÅĥÉÄÉ ÏÌÁÎ %3! 
ËÕÌÌÁÎąÌÁÒÁË borsa endeksinin ÙĘÎ ÔÁhmini 
ÙÁÐąÌÍąĥÔąÒȢ %3!ȭÎąÎ ÇÉÒÄÉ ÄÅøÅÒÌÅÒÉ ÏÌÁÒÁË ")34-100 
ÇİÎÌİË ÄÅøÅÒÌÅÒÉÎÉÎ ÍÕÍ ÇĘÓÔÅÒÉÍÌÅÒÉÎÉÎ υȭÌÉ (bir 
ÈÁÆÔÁÌąË  ÖÅ ςπȭÌÉ ÂÉÒ ÁÙÌąË  ÇÒÕÐÌÁÒ ÈÁÌÉÎÄÅ ëÉÚÉÌÍÉĥ 
ÇÒÁÆÉËÌÅÒÉ ÁÌąÎÍąĥÔąÒȢ 'ĘÒİÎÔİÌÅÒ ρππ ρππ 
ÂÏÙÕÔÕÎÄÁ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ KąËąĥ ÄÅøÅÒÉ ÏÌÁÒÁË ÄÁ 
ÂÉÒ ÓÏÎÒÁËÉ ÇİÎİÎ ÁĥÁøą ÙÁ ÄÁ ÙÕËÁÒą ÏÌÁÃÁË ĥÅËÉÌÄÅ 
ÙĘÎİ ÂÅËÌÅÎÍÅËÔÅÄÉÒȢ 

3.1 aǳƳ ƎǀǎǘŜǊƛƳƛ 

Belirlenen periyottaki fiyat hareketleri ile ilgili 
ĘÎÅÍÌÉ ÂÉÌÇÉÌÅÒȟ ÇİÒİÌÔİÙİ ÁÚÁÌÔÍÁË ÁÍÁÃąÙÌÁ ÂÉÒ 
ÍÕÍ ĥÅËÌÉ İÚÅÒÉÎÄÅ ÇĘÓÔÅÒÉÌÉÒȢ "Õ ÇĘÓÔÅÒÉÍ ρψυπȭÌÉ 
ÙąÌÌÁÒÄÁÎ ÂÅÒÉ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ ¤ÅËÉÌ ςȭÄÅ ĘÒÎÅË ÂÉÒ 
ÍÕÍ ÇĘÓÔÅÒÉÍÉ ÇĘÒİÌÍÅËÔÅÄÉÒȢ "ÅÌÉÒÌÅÎÅÎ ÐÅÒÉÙÏÔ 
ÉëÅÒÉÓÉÎÄÅ ÓÅÁÎÓ ÁëąÌąĥąÎÄÁ ÂÉÒ ÆÉÙÁÔ ÄÅøÅÒÉÎÄÅÎ 
ÈÁÒÅËÅÔ ÂÁĥÌÁr ve periyot boyunca dalgalanarak 
ÄÅÖÁÍ ÅÄÅÒȢ 3ÅÁÎÓ ËÁÐÁÎąĥąÎÄÁ ÉÓÅ ËÁÐÁÎąĥ ÄÅøÅÒÉ 
ÏÌÕĥÕÒȢ -ÕÍ ĥÅËÌÉÎÉÎ ÇĘÖÄÅÓÉ ÁëąÌąĥ ÖÅ ËÁÐÁÎąĥ 
ÄÅøÅÒÌÅÒÉ ÉÌÅ ÏÌÕĥÔÕÒÕÌÕÒȢ %øÅÒ ÐÅÒÉÙÏÔ ÉëÅÒÉÓÉÎÄÅ 
fiyat, ÁëąÌąĥ ÖÅ ËÁÐÁÎąĥ ÄÅøÅÒÌÅÒÉÎÄÅÎ ÁĥÁøą ÖÅÙÁ 
ÙÕËÁÒą ÇÉÄÉÐ ÇÅÌÍÉĥÓÅȟ Ï ÓÅÖÉÙÅÌÅÒÅ ËÁÄÁÒ ÁĥÁøą 
ÙĘÎÄÅ ÖÅ ÙÕËÁÒą ÙĘÎÄÅ ÇĘÌÇÅÌÅÒ ëÉÚÉÌÉÒȢ "Õ ÈÁÒÅËÅÔÌÅÒ 
ÏÌÕĥÍÁÍąĥÓÁ ÍÕÍÌÁÒąÎ ÇĘÌÇÅÓÉ ÏÌÍÁÚȢ !ëąÌąĥ ÖÅ 
ËÁÐÁÎąĥ ÄÅøÅÒÌÅÒÉ ÁÙÎą ÉÓÅ ÍÕÍ ÇĘÖÄÅÓÉ ëÉÚÉÌÍÅÚȢ "Õ 
ÇĘÓÔÅÒÉÍ ÁëąÌąĥ, ÙİËÓÅËȟ ÄİĥİË ÖÅ ËÁÐÁÎąĥ ÄÅøÅÒÌÅÒÉ 
(OHLC) ÏÌÁÒÁË ÁÄÌÁÎÄąÒąÌąÒȢ %øÅÒ ÁëąÌąĥ ÄÅøÅÒÉ 
ÁĥÁøąÄÁ, ËÁÐÁÎąĥ ÄÅøÅÒÉ ÙÕËÁÒąÄÁ ÉÓÅ ÍÕÍ ÇĘÖÄÅÓÉ 
ÓÉÙÁÈ ÙÁ ÄÁ ËąÒÍąÚąÙÁ ÂÏÙÁÎąÒȢ "Õ ÁĥÁøą ÙĘÎÌİ ÂÉÒ 
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ÈÁÒÅËÅÔÔÉÒȢ 4ÁÍ ÔÅÒÓÉ ÉÓÅ ÍÕÍ ÇĘÖÄÅÓÉ ÂÅÙÁÚ ÙÁ ÄÁ 
ÙÅĥÉÌÅ ÂÏÙÁÎąÒȢ "Õ ÄÁ ÙÕËÁÒą ÙĘÎÌİ bir harekettir.  

'ÒÁÆÉË İÚÅÒÉÎÄÅ ÔÅËÎÉË ÁÎÁÌÉÚ ÙÁÐÁÎÌÁÒ bu 
ÇĘÓÔÅÒÉÍ İÚÅÒÉÎÄÅ ÙÏÒum yaparlar, trendleri 
belirleÍÅÙÅ ëÁÌąĥąÒÌÁÒȢ !ÙÒąÃÁ ÂÕ ÍÕÍÌÁÒąÎ ÂÉÒ ÁÒÁÙÁ 
ÇÅÌÉÐ ÏÌÕĥÔÕÒÄÕøÕ ÇÒÁÆÉËÔÅ ëÅĥÉÔÌÉ ÚÁÍÁÎÌÁÒÄÁ ÏÌÕĥÁÎ 
ÂÅÌÉÒÌÉ ÄÅÓÅÎÌÅÒ ÂÅÌÉÒÌÅÎÅÒÅË ÂÕ ÄÅÓÅÎÌÅÒ İÚÅÒÉÎÄÅÎ 
ÄÅ ÆÉÙÁÔ ÈÁÒÅËÅÔÌÅÒÉÎÉÎ ÙĘÎİ ÉÌÅ ÉÌÇÉÌÉ ĘÎÇĘÒİÄÅ 
bÕÌÕÎÕÒÌÁÒȢ "ÕÎÌÁÒÁ ÄÁ ÍÕÍ ÆÏÒÍÁÓÙÏÎÌÁÒą ÄÅÎÉÒȢ 
,ÉÔÅÒÁÔİÒÄÅ ÇÅëÍÉĥ ÙąÌÌÁÒÄÁ ÂÕ ÆÏÒÍÁÓÙÏÎÌÁÒ ÉÌÅ ÙĘÎ 
ÔÁÈÍÉÎÌÅÒÉ ÙÁÐÁÎ ëÁÌąĥÍÁÌÁÒ da ÂÕÌÕÎÍÁËÔÁÄąÒ ψ Ȣ 

 

¤ÅËÉÌ ςȢ -ÕÍ ÇÒÁÆÉøÉ 

 
"ÅÌÉÒÌÅÎÍÉĥ ÄÅÓÅÎÌÅÒÉÎ ÄąĥąÎÄÁ ÚÁÍÁÎ 

ÉëÅÒÉÓÉÎÄÅ ÏÌÕĥÁÎ ÖÅ ÈÅÎİÚ ÁÄÌÁÎÄąÒąÌÍÁÍąĥ ÆÁÒËÌą 
ÄÅÓÅÎÌÅÒ ÄÅ ÇÒÁÆÉøÉÎ ÙĘÎİ ÈÁËËąÎÄÁ ÆÉËÉÒ ÖÅÒÅÂÉÌÉÒȢ 
'ĘÒİÎÔİÌÅÒ İÚÅÒÉÎÄÅ ÂÅÎÚÅÒ ÄÅÓÅÎÌÅÒÉÎ ÏÔÏÍÁÔÉË 
ÔÅÓÐÉÔÉ ÖÅ ÂÕÎÌÁÒ İÚÅÒÉÎÄÅÎ ÓąÎąÆÌÁÍÁ ÙÁÐÍÁËȟ ÄÅÒÉÎ 
ĘøÒÅÎÍÅ ÍÏÄÅÌÌÅÒÉ ÉÌÅ ÍİÍËİÎ ÏÌÍÁËÔÁÄąÒȢ  

3.2 ESA modeli 

"Õ ëÁÌąĥÍÁÄÁ BIST-ρππ ÅÎÄÅËÓÉÎÉÎ ÇİÎÌİË 
ÐÅÒÉÙÏÔÔÁ πρȢπρȢςπππ ÉÌÅ σρȢπψȢςπρω ÁÒÁÓąÎÄÁËÉ 
veriler inden ÏÌÕĥÁÎ ÂÉÒ ÖÅÒÉ ÓÅÔÉ ËÕÌÌÁÎąÌÍąĥÔąÒ. 
6ÅÒÉÌÅÒ 9ÁÈÏÏ &ÉÎÁÎÃÅ ÕÙÇÕÌÁÍÁ ÐÒÏÇÒÁÍ ÁÒÁ ÙİÚİ 
!0)  ÁÒÁÃąÌąøąÙÌÁ ÁÌąÎÍąĥÔąÒȢ 4ÁÒÉÈsel zaman serisi 

ÖÅÒÉÓÉ ÍÕÍ ÇĘÓÔÅÒÉÍÌÅÒÉÎÅ ÄĘÎİĥÔİÒİÌÍİĥÔİÒȢ 6ÅÒÉ 
υ ÇİÎÌİË ÖÅ ςπ ÇİÎÌİË ÐÅÒÉÙÏÔÌÁÒ ÈÁÌÉÎÄÅ ÂĘÌİÎÅÒÅË 
ÁÙÒą ÁÙÒą ÍÕÍ ÇĘÓÔÅÒÉÍÉ ÇĘÒİÎÔİÌÅÒÉ ρ00 ρ00 
ÂÏÙÕÔÌÁÒąÎÄÁ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ /ÌÕĥÔÕÒÕÌÁÎ ÍÕÍ 
ÇĘÓÔÅÒÉÍÉ ÇĘÒİÎÔİÌÅÒÉ ¤ÅËÉÌ 3ȭÄÅ ÇĘÒİÌÍÅËÔÅÄÉÒȢ 

 

¤ÅËÉÌ σȢ 6ÅÒÉÌÅÒÉÎ ÍÕÍ ÇĘÓÔÅÒÉÍÉ 

 
KÁÌąĥÍÁÄÁ ÏÌÕĥÔÕÒÕÌÁÎ ESA modeli 4ÁÂÌÏ ρȭÄe 

ÖÅÒÉÌÍÉĥÔÉÒȢ -ÏÄÅÌÄÅ İë ÔÁÎÅ ÅÖÒÉĥÉÍ ËÁÔÍÁÎą ÖÅ İë 
ÔÁÎÅ ÄÅ ÈÁÖÕÚÌÁÍÁ ËÁÔÍÁÎą ÂÕÌÕÎÍÁËÔÁÄąÒȢ (ÅÒ ÂÉÒ 
ËÁÔÍÁÎÄÁ ËÕÌÌÁÎąÌÁÎ ÆÉÌÔÒÅ ÓÁÙąÓą ÖÅ ÂÏÙÕÔÕ ÔÁÂÌÏÄÁ 
ÇĘÒİÌÍÅËÔÅÄÉÒȢ 4ÁÍ ÂÁøÌą ËÁÔÍÁÎÄÁËÉ ÈİÃÒÅ ÓÁÙąÓą 
ςυφ ÏÌÁÒÁË ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ KÁÌąĥÍÁÄÁ ÓÅÙÒÅÌÔÍÅ 
ÄÒÏÐÏÕÔ  ÙĘÎÔÅÍÉ ÄÅ ËÕÌÌÁÎąÌÍąĥÔąÒȢ 3ÅÙÒÅÌÔÍÅȟ Áø 

ÉëÉÎÄÅËÉ ÂÁøÌÁÎÔąÌÁÒÄÁÎ ÂÁÚąÌÁÒąÎąÎ ÂÅÌÌÉ ÂÉÒ ÏÌÁÓąÌąË 
ÄÅøÅÒÉÎÅ ÇĘÒÅ ÒÁÓÔÇÅÌÅ ËÏÐÁÒąÌÍÁÓą ÉĥÌÅÍÉÄÉÒȢ "Õ 
ĥÅËÉÌÄÅ ÓÉÓÔÅÍÉÎ ÂÁĥÁÒąÓąÎąÎ ÁÒÔÔąøą ÌÉÔÅÒÁÔİÒÄÅËÉ 
ëÁÌąĥÍÁÌÁÒÄÁ ÇĘÒİÌÍÅËÔÅÄÉÒȢ KąËąĥ ËÁÔÍÁÎąÎÄÁ ÉÓÅ 
ÉËÉ ÓąÎąÆ ÂÕÌÕÎÍÁËÔÁÄąÒȢ "Õ ÓąÎąÆÌÁÒąÎ ÈÁÒÅËÅÔÉÎ 
ÙÕËÁÒą ÖÅÙÁ ÁĥÁøą ÙĘÎİÎİ ÉÆÁÄÅ ÅÔÍÅËÔÅÄÉÒȢ 

Tablo 3. KÁÌąĥÍÁÄÁ ËÕÌÌÁÎąÌÁÎ %3! ÍÏÄÅÌÉ 
DƛǊƛǒ Filtre boyutu Filtre saȅƤǎƤ 

9ǾǊƛǒƛƳ м 3Ҏо 32 

Havuzlama 1 2Ҏн 32 

9ǾǊƛǒƛƳ н оҎо 64 

Havuzlama 2 нҎн 64 

Seyreltme 0.25 - 

9ǾǊƛǒƛƳ о оҎо 128 

Havuzlama 3 нҎн 128 

Seyreltme 0.25 - 

¢ŀƳ ōŀƐƭƤ ƪŀǘƳŀƴ 256 - 

4ƤƪƤǒ 2 - 

4 .ŀǒŀǊƤƳ ŘŜƐŜǊƭŜƴŘƛǊƳŜǎƛ 

-ÏÄÅÌÉÎ ÅøÉÔÉÍÉ ÔÁÍÁÍÌÁÎÄąËÔÁÎ ÖÅ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÉĥÌÅÍÉ ÙÁÐąÌÄąËÔÁÎ ÓÏÎÒÁ ÓÉÓÔÅÍÉÎ 
ÐÅÒÆÏÒÍÁÎÓąÎą ÔÅÓÔ ÅÔÍÅË ÉëÉÎ ËÕÌÌÁÎąÌÁÎ ÐÅË ëÏË 
ÍÅÔÒÉË ÖÁÒÄąÒȢ KÁÌąĥÍÁÄÁ ÍÏÄÅÌÉÎ ÂÁĥÁÒąÍąÎą 
ĘÌëÍÅË ÉëÉÎ ÅÎ ÓąË ËÕÌÌÁÎąÌÁÎ ÍÅÔÒÉËÌÅÒÄÅÎ ÄÏøÒÕÌÕË 
ÁÃÃÕÒÁÃÙ ȟ ÄÕÙÁÒÌąÌąË sensitivity) ve belirginlik 

(specificity  ËÕÌÌÁÎąÌÍąĥÔąÒȢ "Õ ÍÅÔÒÉËÌÅÒÉÎ 
ÈÅÓÁÐÌÁÍÁÌÁÒą ÁĥÁøąÄÁËÉ ÄÅÎËÌÅÍÌÅÒÄÅ 
ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒ [9] ; 

ὈέøὶόὰόὯ 
Ὀὖ Ὀὔ

Ὀὖ Ὀὔ ὣὖ ὣὔ
 (1)  

Ὀόώὥὶὰ ὰ Ὧ 
Ὀὖ

Ὀὖ ὣὔ
 (2)  

ὄὩὰὭὶὫὭὲὰὭὯ 
Ὀὔ

Ὀὔ ὣὖ
 (3)  
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DP ÄÏøÒÕ ÐÏÚÉÔÉÆȟ $. ÄÏøÒÕ ÎÅÇÁÔÉÆȟ 90 ÙÁÎÌąĥ 
pozitif, YN ÙÁÎÌąĥ ÎÅÇÁÔÉÆ ÄÅøÅÒÌÅÒÉÎÉ ÉÆÁÄÅ 
etmektedir. 

'İÎÌİË ÍÕÍÌÁÒąÎ υȭÌÉ ÖÅ ςπȭÌÉ ÇÒÕÐÌÁÒą ÁÙÒą ÁÙÒą 
%3!ȭÙÁ ÖÅÒÉÌÍÉĥ ÖÅ ÓÏÎÕëÌÁÒ ËÁÙÄÅÄÉÌÍÉĥÔÉÒȢ 
+ÁÒÍÁĥąËÌąË ÍÁÔÒÉÓÌÅÒÉ 4ÁÂÌÏ ς ÖÅ σȭÔÅȟ ÄÏøÒÕÌÕË 
ÄÕÙÁÒÌąÌąË ÖÅ belirgiÎÌÉË ÍÅÔÒÉËÌÅÒÉÎÅ ÇĘÒÅ ÂÁĥÁÒąÍ 
ÓÏÎÕëÌÁÒą ÄÁ 4ÁÂÌÏ τȭÔÅ ÖÅÒÉÌÍÅËÔÅÄÉÒȢ Tablodaki n 
terimi , ÇİÎ ÓÁÙąÓąÎą ÉÆÁÄÅ ÅÔÍÅËÔÅÄÉÒȢ 

Tablo 2. υȭÌÉ ÇÒÕÐÌÁÒ ÉëÉÎ ËÁÒÍÁĥąËÌąË ÍÁÔÒÉÓÉ 

n = 345 
Tahmin 

Pozitif 

Tahmin 

Negatif 

DŜǊœŜƪ 

Pozitif 
232 3 

DŜǊœŜƪ 

Negatif 
2 108 

 

Tablo 3. ςπȭÌÉ ÇÒÕÐÌÁÒ ÉëÉÎ ËÁÒÍÁĥąËÌąË ÍÁÔÒÉÓÉ 

n = 345 
Tahmin 

Pozitif 

Tahmin 

Negatif 

DŜǊœŜƪ 

Pozitif 
269 3 

DŜǊœŜƪ 

Negatif 
5 68 

 

Tablo 4. "ÁĥÁÒąÍ ÓÏÎÕëÌÁÒą 
 рΩƭƛ ƳǳƳ 

ŦƻǊƳŀǘƤ 

нлΩƭƛ ƳǳƳ 

ŦƻǊƳŀǘƤ 

5ƻƐǊǳƭǳƪ 0.98 0.97 

5ǳȅŀǊƭƤƭƤƪ 0.98 0.98 

Belirginlik 0.98 0.93 

-ÕÍ ÇÒÁÆÉËÌÅÒÉ υȭÌÉ ÇÒÕÐÌÁÒ ÈÁÌÉÎÄÅ ÇÉÒÉÌÄÉøÉÎÄÅ 
στυ ÄÅøÅÒÄÅÎ υ ÔÁÎÅÓÉ ÙÁÎÌąĥ ÔÁÈÍÉÎ ÅÄÉÌÍÉĥÔÉÒȢ 
$ÏøÒÕÌÕËȟ ÄÕÙÁÒÌąÌąË ÖÅ ÂÅÌÉÒÇÉÎÌÉË ÓÏÎÕëÌÁÒą Ϸωψ 
ÏÌÁÒÁË ÂÕÌÕÎÍÕĥÔÕÒȢ 'ÒÁÆÉËÌÅÒ ςπȭÌÉ ÇÒÕÐÌÁÒ ÈÁÌÉÎÄÅ 
ÇÉÒÉÌÄÉøÉÎÄÅ ise ψ ÔÁÎÅÓÉ ÙÁÎÌąĥ tÁÈÍÉÎ ÅÄÉÌÍÉĥÔÉÒȢ 
$ÏøÒÕÌÕË Ϸωχȟ ÄÕÙÁÒÌąÌąË Ϸωσ ÖÅ ÂÅÌÉÒÇÉÎÌÉË Ϸωψ 
ëąËÍÁËÔÁÄąÒȢ  

5 {ƻƴǳœƭŀǊ 

BIST-ρππ ÅÎÄÅËÓÉÎÉÎ ÇİÎÌİË ÖÅÒÉÌÅÒÉ 
ËÕÌÌÁÎąÌÁÒÁË ÄÅÒÉÎ ĘøÒÅÎÍÅ ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ %3! ÉÌÅ 

ÙĘÎ ÔÁÈÍÉÎÉ ÙÁÐąÌÍąĥÔąÒȢ %ÎÄÅËÓÉÎ ÈÅÒ ÂÉÒ ÇİÎİ ÉëÉÎ 
ÁëąÌąĥȟ ËÁÐÁÎąĥȟ ÙİËÓÅË ÖÅ ÄİĥİË ÄÅøÅÒÌÅÒÄÅÎ ÏÌÕĥÁÎ 
ÔÁÒÉÈÓÅÌ ÖÅÒÉÌÅÒ ÍÕÍ ÆÏÒÍÁÔąÎÄÁ ÇĘÒÓÅÌÌÅĥÔÉÒÉÌÍÉĥ ÖÅ 
%3!ͻÙÁ ÇÉÒÄÉ ÏÌÁÒÁË ÖÅÒÉÌÍÉĥÔÉÒȢ (ÁÆÔÁÌąË ÖÅÒÉÌÅÒÉ 
ÔÅÍÓÉÌÅÎ υȭÌÉ ÖÅ ÁÙÌąË ÖÅÒÉÌÅÒÉ ÔÅÍÓÉÌÅÎ ςπȭÌÉ ÇÒÕÐÌÁÒ 
halinde ÇĘÒİÎÔİÌÅÒ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ 'ĘÒİÎÔİ 
ÓąÎąÆÌÁÎÄąÒÍÁÄÁ ÂÁĥÁÒąÌą ÓÏÎÕëlar veren ESA bu 
ëÁÌąĥÍÁÄÁ ÄÁ υȭÌÉ ÇÒÕÐÌÁÒ ÉëÉÎ Ϸωψȟ ςπȭÌÉ ÇÒÕÐÌÁÒ ÉëÉÎ 
%97 ÄÏøÒÕÌÕË ÏÒÁÎą ÉÌÅ ÓąÎąÆÌÁÎÄąÒÍÁ ÙÁÐÍąĥÔąÒȢ  
Performans metrikleri ÓÏÎÕëÌÁÒąÎÁ ÂÁËąÌÄąøąÎÄÁ 
oranlarąÎ ÏÌÄÕËëÁ ÂÁĥÁÒąÌą ëąËÔąøą ve mum grafikleri 
ile ÙĘÎ tahmininin %3! ÉÌÅ ÂÁĥÁÒąÌą ÂÉÒ ĥÅËÉÌÄÅ 
ÙÁÐąÌÁÂÉÌÄÉøÉ ÇĘÒİÌÍÅËÔÅÄÉÒȢ 
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mȊŜǘ 

!ËąÌÌą ÅÖÌÅÒȟ ÅÖ ÉëÅÒÉÓÉÎÄÅ ÙÅÒ ÁÌÁÎ ąÓąÔÍÁȟ ÁÙÄąÎÌÁÔÍÁȟ ÈÁÖÁÌÁÎÄąÒÍÁ ÖÂȢ ÓÉÓÔÅÍÌÅÒÉÎÉÎ ÅÖ 
ÓÁËÉÎÌÅÒÉ ÔÁÒÁÆąÎÄÁÎ ËÏÌÁÙÃÁ ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉÎÉ ÓÁøÌÁÍÁËÔÁÄąÒȢ 3ÏÎ ÚÁÍÁÎÌÁÒÄÁ ÁËąÌÌą ÅÖÌÅÒÉÎ 
ËÕÌÌÁÎąÃąÌÁÒ ÔÁÒÁÆąÎÄÁÎ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉÎÅ ÙĘÎÅÌÉË ëÅĥÉÔÌÉ ëÁÌąĥÍÁÌÁÒ 
ÙÁÐąÌÍÁËÔÁ ÖÅ ÔÅËÎÏÌÏÊÉ ÆÉÒÍÁÌÁÒą ÔÁÒÁÆąÎÄÁÎ ÂÕ ÙĘÎÄÅ İÒİÎÌÅÒ ÏÒÔÁÙÁ ëąËÁÒąÌÍÁËÔÁÄąÒȢ !ÎÃÁË 
4İÒËëÅ ËÏÍÕÔÌÁÒ ÉÌÅ ëÁÌąĥÁÎ ÖÅ ÓÁÄÅÃÅ ÂÅÌÉÒÌÉ ÁËąÌÌą ÅÖ ÁÙÇąÔÌÁÒąÎą ÂÅÌÉÒÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ ÙĘÎÅÔÅÂÉÌÅÎ 
ÂÉÒ İÒİÎ ÂÕÌÕÎÍÁËÔÁÄąÒȢ "Õ ëÁÌąĥÍÁ ÉÌÅ ÁËąÌÌą ÅÖÌÅÒÄÅ ÂÕÌÕÎÁÂÉÌÅÃÅË ëÏË ëÅĥÉÔÌÉ ÁÙÇąÔÌÁÒąÎ ÆÁÒËÌą 
ĥÅËÉÌÌÅÒÄÅ ÓĘÙÌÅÎÅÂÉÌÅÃÅË 4İÒËëÅ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ ÄÏøÒÕ ÂÉÒ ĥÅËÉÌÄÅ ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉÎÉ 
ÓÁøÌÁÙÁÃÁË ÂÉÒ ÓÉÓÔÅÍÉÎ ÁÌÔÙÁÐąÓąÎą ÏÌÕĥÔÕÒÍÁË ÁÍÁëÌÁÎÍÁËÔÁÄąÒȢ "Õ ÁÍÁë ÄÏøÒÕÌÔÕÓÕÎÄÁȟ 
ÁËąÌÌą ÅÖÌÅÒÉÎ 4İÒËëÅ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ ÙĘÎÅÔÉÌÉÒËÅÎ ËÕÌÌÁÎąÌÁÂÉÌÅÃÅË ÈÅÒ ÔİÒÌİ ËÏÍÕÔÕÎ ÆÁÒËÌą 
ÃÉÎÓÉÙÅÔ ÖÅ ÆÁÒËÌą ÙĘÒÅÌÅÒÄÅÎ ÏÌÁÎ ÂÉÒÅÙÌÅÒÄÅÎ ÔÏÐÌÁÎÍÁÓą ÉëÉÎ ÂÉÒ ÁÒÁë ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ "Õ ÁÒÁë 
ÙÁÒÄąÍą ÉÌÅ İÎÉÖÅÒÓÉÔÅ ĘøÒÅÎÃÉÌÅÒÉÎÄÅÎ ÏÌÕĥÁÎ ÂÉÒ ÇÒÕÐÔÁÎ ÁËąÌÌą ÅÖÌÅÒÉ ËÕÌÌÁÎąÒËÅÎ 
ÓĘÙÌÅÎÅÂÉÌÅÃÅË ρρυπ ÆÁÒËÌą ËÏÍÕÔ ÔÏÐÌÁÎÍąĥÔąÒȢ "Õ ÔÏÐÌÁÎÁÎ ÂÉÒÂÉÒÉÎÄÅÎ ÆÁÒËÌą ÂÉÒëÏË ËÏÍÕÔ 
ÉÌÅ ÁËąÌÌą ÅÖÌÅÒÉÎ ëÏË ÆÁÒËÌą ĥÅËÉÌÌÅÒÄÅ ÓĘÙÌÅÎÅÎ ÓÅÓÌÉ ËÏÍÕÔÌÁÒą ÄÏøÒÕ ÂÉÒ ĥÅËÉÌÄÅ ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉ 
sÁøÌÁÎÁÃÁËÔąÒȢ 
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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 as 
heating, lighting, and air conditioning. Recently, there are various studies on voice-controlled-
smart-home and smart home devices are produced by technology companies. However, there 
is only one product supports some Turkish commands on particular home devices. In this 
study, our goal is to build an infrastructure of a system that manages to run wide variety 
devices properly, with different versions of Turkish-Voice commands. For this purpose, we 
build a tool to collect various kind of useful smart-home-commands from people from different 
places and genders. We have collected 1150 unique smart-home-voice-commands from 
undergraduate students with this tool. This dataset will provide more stable smart home 
systems, since it is enriched more versions of commands. 
Keywords:  Smart Home, Voice Command, Artificial Intelligence 

 

1 DƛǊƛǒ 

dÎÓÁÎÌÁÒ ÉëÉÎ ÔÁÒÉÈÉÎ ÂÁĥÌÁÎÇąÃąÙÌÁ ÂÉÒÌÉËÔÅ ÄÏøÁ 
ĥÁÒÔÌÁÒąÎÄÁÎ ÖÅ ÖÁÈĥÉ ÈÁÙÖÁÎÌÁÒÄÁÎ ËÏÒÕÎÍÁË 
ÁÍÁÃąÙÌÁ ÂÁĥÌÁÙÁÎ ÅÖ ÓÅÒİÖÅÎÉȟ ÚÁÍÁÎ ÉëÅÒÉÓÉÎÄÅ 
ÆÁÒËÌą ÉÈÔÉÙÁëÌÁÒ ÖÅ ÁÍÁëÌÁÒ ÄÏøÒÕÌÔÕÓÕÎÄÁ ëÅĥÉÔÌÉ 
ĥÅËÉÌÌÅÒÄÅ ËÁÒĥąÍąÚÁ ëąËÍąĥ ÖÅ ÇİÎİÍİÚÅ ËÁÄÁÒ 
ÕÚÁÎÍąĥÔąÒȢ  

'İÎİÍİÚÄÅ ëÅĥÉÔÌÉ ÔÅËÎÏÌÏÊÉÌÅÒÉÎ ËÕÌÌÁÎąÌÄąøą 
ÅÖÌÅÒ ÁËąÌÌą ÏÌÁÒÁË ÎÉÔÅÌÅÎÄÉÒÉÌÍÅËÔÅÄÉÒȢ !ËąÌÌą ÅÖ 
-ÅÎÎÉÃËÅÎȟ 6ÅÒÍÅÕÌÅÎ ÖÅ (ÕÁÎÇ ςππτ  ÔÁÒÁÆąÎÄÁÎ 
ÂÉÌÇÉÓÁÙÁÒ ÔÅËÎÏÌÏÊÉÌÅÒÉ ËÕÌÌÁÎąÌÁÒÁË ÅÖ ÓÁËÉÎÌÅÒÉÎÉÎ 

ËÏÎÆÏÒÕÎÕ ÁÒÔąÒÍÁË ÁÍÁÃąÙÌÁ ÅÖÄÅ ÙÁÐąÌÁÍÁÙÁÎ 
ÉĥÌÅÒÉÎ ÙÁÐąÌÍÁÓą ÙÁ ÄÁ ÙÁÐąÌÁÎ ÉĥÌÅÒÉÎ 
ËÏÌÁÙÌÁĥÔąÒąÌÍÁÓąÎą ÓÁøÌÁÙÁÎ Ȱ%Öȱ ÏÌÁÒÁË 
ÔÁÎąÍÌÁÎÍąĥÔąÒ ρ Ȣ &ÅÒÎÁÎÄÅÚȟ ,ÏÓÁÄÁ ÖÅ $ÏÍÏÎÔÅ 
ςπρτ  ÉÓÅ ÁËąÌÌą ÅÖÉȟ ÂÉÌÇÉÓÁÙÁÒ ÖÅ ÉÌÅÔÉĥÉÍ 

ÔÅËÎÏÌÏÊÉÌÅÒÉÙÌÅ ÄÏÎÁÔąÌÍąĥȟ ÅÖ ÓÁËÉÎÌÅÒÉÎÉÎ ËÏÎÆÏÒȟ 
ÒÁÈÁÔÌąË ÖÅ ÇİÖÅÎÌÉøÉ ÉëÉÎ ËÏÌÁÙÌąËÌÁÒ ÓÕÎÁÎ Âir ev 
ÏÌÁÒÁË ÔÁÎąÍÌÁÍąĥÔąÒ ς Ȣ 

"ÕÇİÎÅ ÄÅøÉÎ ëÏË ÆÁÒËÌą ÔİÒÄÅ ÁËąÌÌą ÅÖ ÖÅ ÂÕ 
ÁËąÌÌą ÅÖÌÅÒÅ ÕÙÇÕÎ ÂÉÌÅĥÅÎÌÅÒ ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒ σ Ȣ 
"ÕÎÌÁÒÁ ĘÒÎÅË ÏÌÁÒÁË ÁËąÌÌą ÔÅÒÍÏÓÔÁÔÌÁÒȟ ËÉĥÉÌÅÒÉ 
ÔÁÎąÙÁÂÉÌÅÎ ÇİÖÅÎÌÉË ËÁÍÅÒÁÌÁÒąȟ ÁËąÌÌą ËÉÌÉÔÌÅÒȟ ÁËąÌÌą 
ÅÖ ÁÌÅÔÌÅÒÉȟ ÁËąÌÌą ÌÁÍÂÁÌÁÒȟ ÁËąÌÌą ÈÏÐÁÒÌĘÒÌÅÒ vb. 
ÓÁÙąÌÁÂÉÌÉÒȢ "ÕÎÌÁÒąÎ ÄąĥąÎÄÁ ÂÉÒ ÄÅ ÁËąÌÌą ÅÖÉÎ ÙÁ ÄÁ 
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ÂÉÌÅĥÅÎÌÅÒÉÎÉÎ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉÎÉ 
ÓÁøÌÁÙÁÎ ÃÉÈÁÚÌÁÒ ÇÅÌÉĥÔÉÒÉÌÍÅËÔÅÄÉÒȢ "Õ ÔİÒ 
ÃÉÈÁÚÌÁÒąÎ ÅÎ ÂÉÌÉÎÅÎÌÅÒÉ 'ÏÏÇÌÅ (ÏÍÅ ÖÅ !ÍÁÚÏÎ 
%ÃÈÏȭÄÕÒ τ Ȣ !ÎÃÁË ÂÕ ÉËÉ İÒİÎÄÅÎ ÙÁÌÎąÚÁ 'ÏÏÇÌÅ 
HoÍÅȭÕÎ 4İÒËëÅ ÄÅÓÔÅøÉ ÂÕÌÕÎÍÁËÔÁÄąÒȢ 9ÁÐąÌÁÎ 
ÁÒÁĥÔąÒÍÁÄÁ 4İÒËëÅ ÄÅÓÔÅËÌÉ ÂÉÒ ÂÁĥËÁ İÒİÎ ÏÌÁÒÁË 
ta ArëÅÌÉË !ÓÉÓÔÁȭÙÁ ÒÁÓÔÌÁÎÍąĥÔąÒȢ  

4ÉÃÁÒÉ İÒİÎÌÅÒ ÄąĥąÎÄÁ ÁËąÌÌą ÅÖÌÅÒÉÎ 4İÒËëÅ 
ËÏÍÕÔÌÁÒ ÉÌÅ ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉ ÉëÉÎ ÁËÁÄÅÍÉË 
ëÁÌąĥÍÁÌÁÒÄÁ ÙÁÐąÌÍąĥÔąÒȢ KÉëÅË ςπρυ ÙÁÐÔąøą 
ëÁÌąĥÍÁÄÁ ÂÉÒ ëÁÍÁĥąÒ ÍÁËÉÎÁÓąÎąÎ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ 
ÉÌÅ ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉÎÉ ÓÁøÌÁÍąĥÔąÒ υ Ȣ  

!ËąÌÌą ÅÖÌÅÒÉÎ 4İÒËëÅ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ 
ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉÎÉ ÓÁøÌÁÙÁÎ ÂİÔİÎ ÁÙÇąÔÌÁÒ ÖÅ 
ëÁÌąĥÍÁÌÁÒ ÉÎÃÅÌÅÎÄÉøÉÎÄÅ ÈÅÒ ÂÉÒÉÎÉÎ ÏÒÔÁË ĘÚÅÌÌÉøÉ 
ÂÅÌÉÒÌÉ ËÏÍÕÔÌÁÒą ÁÌÇąÌÁÙÁÂÉÌÍÅÌÅÒÉÄÉÒȢ "ÉÒ ëÁÌąĥÍÁ 
ÓÁÄÅÃÅ ÂÉÒ İÒİÎİ ÄÅÓÔÅËÌÅÒËÅÎ υ  ÂÉÒÄÅÎ ëÏË ÁÙÇąÔą 
ÄÅÓÔÅËÌÅÙÅÎ ÄÉøÅÒ ëÁÌąĥÍÁÌÁÒ ÉÓÅ ÄÉÌÅ ĘÚÇİ ÆÁÒËÌą 
ÉÆÁÄÅÌÅÒÉȟ ÆÁÒËÌą ËÏÍÕÔÌÁÒą ÄÅÓÔÅËÌÅÍÅÍÅËÔÅÄÉÒ 
vÒÎȡ 'ÏÏÇÌÅ !ÓÉÓÔÁÎ  τ Ȣ vÒÎÅøÉÎ ÂÉÒ ËÉĥÉ ÐÅÒÄÅÙÉ 

ÁëÍÁË ÉÓÔÅÄÉøÉÎÄÅ ȰÐÅÒÄÅÙÉ Áëȱ ËÏÍÕÔÕ ÉÌÅ ÐÅÒÄÅ 
ÁëąÌÁÂÉÌÉÒȢ !ÎÃÁË ÂÕ ËÉĥÉ ÂÕ ËÏÍÕÔ ÙÅÒÉÎÅ ÐÅÒÄÅÙÉ 
ÁëÍÁË ÉëÉÎ ȰÐÅÒÄÅÙÉ ÁÒÁÌÁȱȟ ȰÐÅÒÄÅÙÉ ËÁÌÄąÒȱȟ 
ȰÐÅÒÄÅÙÉ ëÅËȱ ÇÉÂÉ ËÏÍÕÔÌÁÒ ËÕÌÌÁÎÁÂÉÌÉÒȢ 
+ÏÍÕÔÌÁÒÄÁÎ ÆÁÒËÌą ÏÌÁÒÁË ËÕÌÌÁÎąÃąÌÁÒ ÅÖÄÅËÉ 
ÁÙÇąÔÌÁÒ ÉëÉÎ ÁÙÎą ÉÓÉÍÌÅÒÉ ËÕÌÌÁÎÍÁÙÁÂÉÌÉÒȢ vÒÎÅøÉÎ 
ÔÅÒÍÏÓÔÁÔą ÁëÍÁË ÉÓÔÅÄÉøÉÎÄÅ ȰÔÅÒÍÏÓÔÁÔ Áëȱ 
ËÏÍÕÔÕ ÙÅÒÉÎÅ ȰąÓąÔÍÁÙą Áëȱȟ ȰÐÅÔÅøÉ Áëȱȟ ȰËÏÍÂÉÙÉ 
Áëȱ ÇÉÂÉ ËÏÍÕÔÌÁÒ ËÕÌÌÁÎÁÂÉÌÉÒȢ "Õ ëÁÌąĥÍÁ ÁÌÁÎÄÁËÉ 
bu eksikÌÉøÉ ÇÉÄÅÒÍÅÙÉ ÈÅÄÅÆÌÅÍÅËÔÅÄÉÒȢ 

"Õ ëÁÌąĥÍÁ ÉÌÅ ÁËąÌÌą ÅÖÌÅÒÄÅ ÂÕÌÕÎÁÂÉÌÅÃÅË ëÏË 
ëÅĥÉÔÌÉ ÁÙÇąÔÌÁÒąÎ ÆÁÒËÌą ĥÅËÉÌÌÅÒÄÅ ÓĘÙÌÅÎÅÂÉÌÅÃÅË 
4İÒËëÅ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ ÄÏøÒÕ ÂÉÒ ĥÅËÉÌÄÅ 
ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉÎÉ ÓÁøÌÁÙÁÃÁË ÂÉÒ ÓÉÓÔÅÍÉÎ 
ÁÌÔÙÁÐąÓąÎą ÏÌÕĥÔÕÒÍÁË ÁÍÁëÌÁÎÍÁËÔÁÄąÒȢ "ÕÎÕÎ 
ÉëÉÎ ÁËąÌÌą ÅÖÌÅÒÉÎ 4İÒËëÅ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ 
ÙĘÎÅÔÉÌÉÒËÅÎ ËÕÌÌÁÎąÌÁÂÉÌÅÃÅË ÈÅÒ ÔİÒÌİ ËÏÍÕÔÕÎ 
ÆÁÒËÌą ÃÉÎÓÉÙÅÔ ÖÅ ÆÁÒËÌą ÙĘÒÅÌÅÒÄÅÎ ÏÌÁÎ ÂÉÒÅÙÌÅÒÄÅÎ 
ÔÏÐÌÁÎÍÁÓą ÉëÉÎ ÂÉÒ ÁÒÁë ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ "ĘÙÌÅÃÅ 
ÔÏÐÌÁÎÁÎ ÂÉÒÂÉÒÉÎÄÅÎ ÆÁÒËÌą ÂÉÒëÏË ËÏÍÕÔ ÁËąÌÌą 
ÅÖÌÅÒÉÎ ëÏË ÆÁÒËÌą ĥÅËÉÌÌÅÒÄÅ ÓĘÙÌÅÎÅÎ ÓÅÓÌÉ 
ËÏÍÕÔÌÁÒą ÄÏøÒÕ ÂÉÒ ĥÅËÉÌÄÅ ÁÌÇąÌÁÍÁÓąÎą 
ÓÁøÌÁÙÁÃÁËÔąÒȢ   

2 ¸ǀƴǘŜƳ 

"Õ ëÁÌąĥÍÁ ËÁÐÓÁÍąÎÄÁ ÅÖ ÓÁËÉÎÌÅÒÉÎÉÎ ÁËąÌÌą 
ÅÖÌÅÒÉ ÓÁÈÉÐ ÏÌÄÕËÌÁÒą ÈÅÒ ÔİÒÄÅÎ ÂÉÌÅĥÅÎÉ ÉÌÅ ÂÉÒÌÉËÔÅ 
4İÒËëÅ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ ÙĘÎÅÔÅÂÉÌÍÅÓÉ ÉëÉÎ ËÏÍÕÔ 
ÔÏÐÌÁÙÁÎ ÂÉÒ ÁÒÁë ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ  "Õ ÁÒÁë ÉÌÅ 
ÉÎÔÅÒÎÅÔ ËÕÌÌÁÎąÃąÌÁÒąÎÄÁÎ ÏÌÕĥÁÎ bir kitleden 
4İÒËëÅ ÏÌÁÒÁË ÂÉÒ ÁËąÌÌą ÅÖÉ ÙĘÎÅÔÉÒËÅÎ 

ËÕÌÌÁÎąÌÁÂÉÌÅÃÅË ÆÁÒËÌą ËÏÍÕÔ ËÏÍÂÉÎÁÓÙÏÎÌÁÒą 
toplanmaktaÄąÒȢ  

!ËąÌÌą ÅÖ ËÏÍÕÔ ÔÏÐÌÁÙąÃą ÁÒÁë ÇÅÌÉĥÔÉÒÍÅÙÅ ÉÌË 
ÏÌÁÒÁË ÓĘÙÌÅÎÅÎ ÂÉÒ ËÏÍÕÔÕÎ ÉÎÔÅÒÎÅÔ 
ËÕÌÌÁÎąÃąÌÁÒąÎÄÁÎ ÈÁÎÇÉ ÏÒÔÁÍÄÁ ÔÏÐÌÁÎÍÁÓą 
ÇÅÒÅËÔÉøÉÎÅ ËÁÒÁÒ ÖÅÒÉÌÅÒÅË ÂÁĥÌÁÎÍąĥÔąÒȢ 
'İÎİÍİÚÄÅËÉ ÉÎÔÅÒÎÅÔ ËÕÌÌÁÎąÃąÌÁÒąÎąÎ 
ëÏøÕÎÌÕøÕÎÕ ÍÏÂÉÌ ËÕÌÌÁÎąÃąÌÁÒąÎ ÏÌÕĥÔÕÒÄÕøÕ 
ÁÎÃÁË ÍÁÓÁİÓÔİ ËÕÌÌÁÎąÃąÌÁÒąÎąÎ ÄÁ 
ÁÚąÍÓÁÎÍÁÙÁÃÁË ÄİÚÅÙÄÅ ÏÌÄÕøÕ ÂÉÌÉÎÍÅËÔÅÄÉÒȢ 
!ÙÒąÃÁ ËÏÍÕÔ ÇÉÒÉĥÉ ÙÁÐÁÃÁË ÇĘÎİÌÌİ ËÉÔÌÅÎÉÎ ÆÁÒËÌą 
cihazlar kuÌÌÁÎÁÂÉÌÅÃÅøÉ ÄÅ ÄÉËËÁÔÅ ÁÌąÎÄąøąÎÄÁ 
ËÏÍÕÔ ÔÏÐÌÁÙąÃą ÁÒÁÃąÎ ×ÅÂ ÔÁÂÁÎÌą ÏÌÁÒÁË ÈÅÍ 
ÍÁÓÁİÓÔİ ÈÅÍ ÄÅ ÍÏÂÉÌ ÕÙÕÍÌÕ ÏÌÁÒÁË 
ÇÅÌÉĥÔÉÒÉÌÍÅÓÉ ÇÅÒÅËÔÉøÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ  

!ËąÌÌą ÅÖÌÅÒ ÙĘÎÅÔÉÌÉÒËÅÎ ÓĘÙÌÅÎÅÎ ÓÅÓÌÉ ÂÉÒ 
ËÏÍÕÔ İë ÁÎÁ ĘøÅÄÅÎ ÏÌÕĥÍÁËÔÁÄąÒȢ "ÕÎÌÁÒ 
komutun hÁÎÇÉ ÁËąÌÌą ÅÖ ÂÉÌÅĥÅÎÉÎÉ ÉÌÇÉÌÅÎÄÉÒÄÉøÉȟ ÂÕ 
ÂÉÌÅĥÅÎÉÎ ÈÁÎÇÉ ÏÄÁÄÁ ÂÕÌÕÎÄÕøÕ ÖÅ ÂÕ ÂÉÌÅĥÅÎ ÉÌÅ 
ÙÁÐąÌÍÁÓą ÇÅÒÅËÅÎ ÉĥÌÅÍÉÎ ÎÅ ÏÌÄÕøÕÄÕÒȢ "Õ ÙİÚÄÅÎ 
ËÏÍÕÔÌÁÒąÎ ÄÏøÒÕ ÂÉÒ ĥÅËÉÌÄÅ ÁÌÇąÌÁÎÁÂÉÌÍÅÓÉ ÉëÉÎ 
ËÕÌÌÁÎąÃąÄÁÎ ËÏÍÕÔÌÁÒ ÔÏÐÌÁÎąÒËÅÎ ËÏÍÕÔÕÎ 
ÓĘÙÌÅÎÉĥÉÎÉÎ ÙÁÎąÎÄÁ ÈÁÎÇÉ ÏÄÁÄÁËÉ ÈÁÎÇÉ ÁËąÌÌą ÅÖ 
ÂÉÌÅĥÅÎÉ ÉÌÅ ÉÌÇÉÌÉ ÎÅ ÔİÒ ÂÉÒ ÉĥÌÅÍ ÙÁÐąÌÁÃÁøąÎąÎ ÎÅÔ 
ÂÉÒ ĥÅËÉÌÄÅ ÂÅÌÉÒÔÉÌÍÅÓÉ ÇÅÒÅËÔÉøÉÎÅ ËÁÒÁÒ 
ÖÅÒÉÌÍÉĥÔÉÒȢ 

!ËąÌÌą ÅÖ ËÏÍÕÔ ÔÏÐÌÁÙąÃą ÁÒÁÃą ÉëÉÎ ÉÌË ÏÌÁÒÁË 
ËÏÍÕÔÌÁÒąÎ ËÁÙÄÅÄÉÌÅÃÅøÉ ÖÅÒÉ ÔÁÂÁÎą 
ÔÁÓÁÒÌÁÎÍąĥÔąÒȢ 3ÅÓÌÉ ËÏÍÕÔÌÁÒąÎ ÙÁÐąÓą ÁËąÌÌą ÅÖ 
ÂÉÌÅĥÅÎÉȟ ÂÕÌÕÎÄÕøÕ ÏÄÁ ÖÅ ÅÍÉÒÄÅÎ ÏÌÕĥÍÁËÔÁÄąÒȢ 
"Õ ÙİÚÄÅÎ ÂÕ İë ÁÙÒą ĘøÅ ÉëÉÎ ÁÙÇÉÔȟ ÏÄÁ ÖÅ ÅÍÉÒ 
ÉÓÍÉÎÄÅ İë ÔÁÎÅ ÖÅÒÉ ÔÁÂÁÎą ÔÁÂÌÏÓÕ ÔÁÓÁÒÌÁÎÍąĥÔąÒȢ 
"Õ ÔÁÂÌÏÌÁÒąÎ ÇĘÒİÎÔİÓİ ¤ÅËÉÌ ρȭÄÅ ÖÅÒÉÌÍÉĥÔÉÒȢ  

    

¤ÅËÉÌ 1. !ÙÇąÔȟ ÏÄÁ ÖÅ ÅÍÉÒ ÖÅÒÉ ÔÁÂÁÎą ÔÁÂÌÏÌÁÒą 
'İÎÌİË ËÏÎÕĥÍÁÄÁ ÅÖ ÓÁËÉÎÌÅÒÉ ÁËąÌÌą ÅÖÌÅÒÄÅ 

ÁÙÇąÔ ÖÅ ÏÄÁÙą ÂÅÌÉÒÔÅÒÅË ÉÓÔÅÄÉøÉ ÅÍÒÉ ÆÁÒËÌą 
ĥÅËÉÌÌÅÒÄÅ ÓĘÙÌÅÙÅÂÉÌÉÒȢ vÒÎÅøÉÎ ÂÉÒ ËÉĥÉ ȰÓÁÌÏÎÄÁËÉ 
ąĥąËÌÁÒą Áëȱ ÄÅÒËÅÎ ÂÉÒ ÂÁĥËÁ ËÉĥÉ ȰÓÁÌÏÎÕ ÁÙÄąÎÌÁÔȱ 
ÄÉÙÅÂÉÌÉÒȢ dËÉ ÄÕÒÕÍÄÁ ÄÁ ËÉĥÉÌÅÒ ÁÙÎą ÁÙÇąÔ ÖÅ ÁÙÎą 
ÏÄÁ ÉëÉÎ ÁÙÎą ÅÍÒÉ ÖÅÒÍÅËÔÅÄÉÒ ÆÁËÁÔ ÅÍÒÉÎ 
ÓĘÙÌÅÎÉĥÉ ÆÁÒËÌąÄąÒȢ "Õ ëÁÌąĥÍÁÎąÎ ÔÅÍÅÌ 
ÁÍÁëÌÁÒąÎÄÁÎ ÂÉÒÉ ÄÅ ÂÕ ÆÁÒËÌą ÓĘÙÌÅÎÉĥ 
ËÏÍÂÉÎÁÓÙÏÎÌÁÒąÎą ÂÅÌÉÒÌÅÍÅËÔÉÒȢ "Õ ÙİÚÄÅÎ 
ËÕÌÌÁÎąÃąÄÁÎ ÂÉÌÅĥÅÎȟ ÏÄÁ ÖÅ ÅÍÉÒ ÂÅÌÉÒÔÉÌÉÒËÅÎ ÅÍÒÉÎ 
ÓĘÙÌÅÎÉĥÉÎÉÎ ÄÅ ÁÙÒąÃÁ ÇÉÒÉÌÍÅÓÉ ÉÓÔÅÎÍÉĥÔÉÒȢ "Õ 
ÅÍÒÉÎ ËÁÙÄÅÄÉÌÅÃÅøÉ ÔÁÂÌÏ ÉÓÅ ¤ÅËÉÌ ςȭÄÅËÉ ÇÉÂÉ 
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ÔÁÓÁÒÌÁÎÍąĥÔąÒȢ ¤ÅËÉÌ ρȭÄÅ ÏÄÁȟ ÁÙÇąÔ ÖÅ ÅÍÉÒ ÁÌÁÎÌÁÒą 
ÉÌÇÉÌÉ ÔÁÂÌÏÌÁÒÄÁÎ ÉÌÇÉÌÉ ËÁÙąÔÌÁÒąȟ ÓÅÓÌÉ ÅÍÉÒ ÓĘÙÌÅÎÉĥ 
ÉÓÅ ÓÅÓÌÉ ÏÌÁÒÁË ËÏÍÕÔÕÎ ÎÁÓąÌ ÓĘÙÌÅÎÄÉøÉÎÉ 
ÓÁËÌÁÍÁËÔÁÄąÒȢ 

 

¤ÅËÉÌ 2. 3ÅÓÌÉ ÅÍÉÒ ÓĘÙÌÅÎÉĥ ÖÅÒÉ ÔÁÂÁÎą ÔÁÂÌÏÓÕ 
6ÅÒÉ ÔÁÂÁÎąÎąÎ ÔÁÓÁÒąÍąÎąÎ ÁÒÄąÎÄÁÎ ÂÕ 

ÔÁÂÌÏÌÁÒÁ ÖÅÒÉÌÅÒÉÎ ÇÉÒÉÌÅÂÉÌÅÃÅøÉ ×ÅÂ ÁÒÁÙİÚİ 
ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ "Õ ÁÒÁÙİÚÄÅ ËÕÌÌÁÎąÃąÎąÎ ÇÉÒÅÃÅøÉ 
ËÏÍÕÔÕÎ ÉÌÇÉÌÅÎÄÉÒÄÉøÉ ÂÉÌÅĥÅÎÉȟ ÂÉÌÅĥÅÎÉÎ 
ÂÕÌÕÎÄÕøÕ ÏÄÁÙą ÖÅ ÂÕ ÁÙÇąÔ ÉÌÅ ÉÌÇÉÌÉ ÙÁÐąÌÁÃÁË 
ÉĥÌÅÍÉ ÓÅëÍÅÓÉ ÉëÉÎ ÂÉÒÅÒ ÌÉÓÔÅ ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ "Õ 
ÌÉÓÔÅÌÅÒÉÎ ÇĘÒİÎÔİÓİ ¤ÅËÉÌ σȭÔÅ ÖÅÒÉÌÍÉĥÔÉÒȢ +ÕÌÌÁÎąÃą 
ÂÕ ÌÉÓÔÅÌÅÒÄÅÎ ĘÎÃÅÌÉËÌÅ ÁÙÇąÔąȟ ÄÁÈÁ ÓÏÎÒÁ ÏÄÁÙą ÖÅ 
ÓÏÎ ÏÌÁÒÁË ÄÁ ÅÍÒÉ ÓÅëÍÅËÔÅÄÉÒȢ $ÁÈÁ ÓÏÎÒÁ 
ËÕÌÌÁÎąÃą ÂÕ ÓÅëÉÍÉ ÉÌÅ ÉÌÇÉÌÉ ËÏÍÕÔÕÎ ËÏÎÕĥÍÁ 
ÄÉÌÉÎÄÅ ÎÁÓąÌ ÓĘÙÌÅÎÅÃÅøÉÎÉ ËÏÍÕÔÕÎ ÓĘÙÌÅÎÉĥÉ 
ÁÌÁÎąÎÁ ÇÉÒÍÅËÔÅÄÉÒȢ "Õ ÉĥÌÅÍÉÎ ÁÒÄąÎÄÁÎ ËÏÍÕÔÕ 
ËÁÙÄÅÔ ÄİøÍÅÓÉÎÅ ÔąËÌÁÎÄąøąÎÄÁ ÁÒÁë ÇÉÒÉÌÅÎ 
ÂÉÌÇÉÌÅÒÉ ÖÅÒÉ ÔÁÂÁÎąÎÁ ËÁÙÄÅÔÍÅËÔÅÄÉÒȢ 

 

¤ÅËÉÌ 3. -ÁÓÁİÓÔİ ÏÒÔÁÍÄÁ ÁÒÁÃąÎ ÇĘÒİÎİÍİ 

 
+ÕÌÌÁÎąÃąÌÁÒ ËÏÍÕÔÌÁÒą ÇÉÒÅÒËÅÎ ÁËąÌÌÁÒąÎÁ ÇÅÌÅÎ 

ÁÙÇąÔȟ ÏÄÁ ÙÁ ÄÁ ÅÍÉÒ ÌÉÓÔÅÄÅ ÂÕÌÕÎÍÁÙÁÂÉÌÉÒȢ "ĘÙÌÅ 
ÄÕÒÕÍÌÁÒÄÁ ËÕÌÌÁÎąÃąÎąÎ ÁËÌąÎÁ ÇÅÌÅÎ ÙÅÎÉ ÁÙÇąÔȟ ÏÄÁ 
ÙÁ ÄÁ ÅÍÒÉ ÇÉÒÅÂÉÌÍÅÓÉ ÉëÉÎ ÌÉÓÔÅÌÅÒÉÎ ÁÌÔąÎÁ ÅË ÂÉÒ 
ÁÌÁÎ ÄÁÈÁ ÅËÌÅÎÍÉĥÔÉÒ ¤ÅËÉÌ σȭÔÅ ÌÉÓÔÅÌÅÒÉÎ ÁÌÔąÎÄÁ 
bulunan alan). +ÉĥÉ ÂÕ ÁÌÁÎÁ ÂÉÒ ÇÉÒÉĥ ÙÁÐÔąøąÎÄÁ ÉÌÇÉÌÉ 
ÇÉÒÄÉ ÉÌÇÉÌÉ ÔÁÂÌÏÙÁ ÙÅÎÉ ËÁÙąÔ ÏÌÁÒÁË ÅËÌÅÎÍÅËÔÅÄÉÒȢ  
"ĘÙÌÅÃÅ ÄÁÈÁ ÓÏÎÒÁ ÓÉÓÔÅÍÅ ÇÉÒÅÎ ËÕÌÌÁÎąÃąÌÁÒ ÂÕ 
ÅÍÉÒȟ ÏÄÁ ÙÁ ÄÁ ÁÙÇąÔą ÇĘÒÅÒÅË ÏÎÕÎÌÁ ÉÌÇÉÌÉ ÄÅ ÓÅÓÌÉ 
ËÏÍÕÔ ËÏÍÂÉÎÁÓÙÏÎÌÁÒą İÒÅÔÅÂÉÌÍÅËÔÅ ÖÅ ÓÉÓÔÅÍ 
kendi kendÉÎÅ ÂİÙİÙİÐ ÇÅÌÉĥÅÂÉÌÍÅËÔÅÄÉÒȢ  

7ÅÂ ÁÒÁÙİÚİÎİÎ ÈÅÍ ÍÏÂÉÌ ÈÅÍ ÄÅ ÍÁÓÁİÓÔİ 
ÕÙÕÍÌÕ ÏÌÍÁÓą ÉëÉÎ ÕÙÕÍÌÕ ÒÅÓÐÏÎÓÉÖÅ  ÔÁÓÁÒąÍ 
ÔÅËÎÉËÌÅÒÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ "ĘÙÌÅÃÅ ËÕÌÌÁÎąÃąÌÁÒ ÍÏÂÉÌ 
ÏÒÔÁÍÌÁÒÄÁÎ ÄÁ ËÏÌÁÙÌąËÌÁ ÖÅÒÉ ÇÉÒÉĥÉ ÙÁÐÁÂÉÌÍÉĥÔÉÒȢ 
!ÒÁÃąÎ ÍÏÂÉÌ ÇĘÒİÎİÍİ ¤ÅËÉÌ τȭ ÔÅ ÖÅÒÉÌÍÉĥÔÉÒȢ 

 

¤ÅËÉÌ 4. -ÏÂÉÌ ÏÒÔÁÍÄÁ ÁÒÁÃąÎ ÇĘÒİÎİÍİ 
3ÉÓÔÅÍ ËÏÍÕÔÌÁÒą ÔÏÐÌÁÒËÅÎ ËÕÌÌÁÎąÃąÌÁÒą ÓÅëÉÍ 

ÙÁÐÍÁÙÁ ÚÏÒÌÁÍÁÍÁËÔÁÄąÒȢ vÒÎÅøÉÎ ÏÔÕÒÍÁ 
ÏÄÁÓąÎÄÁ ÂÕÌÕÎÁÎ ÂÉÒ ËÉĥÉ ȰÏÔÕÒÍÁ ÏÄÁÓąÎąÎ 
ÐÅÎÃÅÒÅÓÉÎÉ Áëȱ ÄÅÍÅË ÙÅÒÉÎÅ ÓÁÄÅÃÅ ȰÐÅÎÃÅÒÅÙÉ Áëȱ 
ÄÉÙÅÂÉÌÉÒȢ "ĘÙÌÅ ÄÕÒÕÍÌÁÒ ÉëÉÎ ËÕÌÌÁÎąÃą ÉÓÔÅÍÅÄÉøÉ 
ĘøÅÙÉ ÙÁ ÄÁ ĘøÅÌÅÒÉ ÓÅëÍÅÄÅÎ ÄÅ ËÏÍÕÔ 
girebilmektedir.  

2.1 ¦ȅƎǳƭŀƳŀ {ǸǊŜŎƛ 

KÁÌąĥÍÁÄÁ ÁÒÁÃąÎ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÅÓÉÎÉÎ 
ÁÒÄąÎÄÁÎ ËÏÍÕÔÌÁÒąÎ ÓÁøÌąËÌą ÔÏÐÌÁÎÁÂÉÌÍÅÓÉ ÉëÉÎ 
ËÕÌÌÁÎąÃąÌÁÒÁ ĘÒÎÅË ÔÅĥËÉÌ ÅÄÅÃÅË ĥÅËÉÌÄÅ ÁËąÌÌą 
evlerde halihÁÚąÒÄÁ ÅÎ ëÏË ÔÅÒÃÉÈ ÅÄÉÌÅÎ ςπ ÁÙÇąÔȟ ρπ 
ÏÄÁ ÖÅ ρπ ÈÁÚąÒ ÅÍÉÒ ÇÉÒÉĥÉ ÙÁÐąÌÍąĥÔąÒȢ "ĘÙÌÅÃÅ ÈÅÍ 
ËÕÌÌÁÎąÃąÌÁÒąÎ ÁÒÁÃą ÉÌË ËÕÌÌÁÎÄąËÌÁÒąÎÄÁ ÂÏÍÂÏĥ ÂÉÒ 
ÅËÒÁÎÌÁ ËÁÒĥąÌÁĥÍÁÌÁÒą ÅÎÇÅÌÌÅÎÍÉĥȟ ÈÅÍ ÄÅ ÁËąÌÌą 
ÅÖÌÅÒ ÖÅ ÁÙÇąÔÌÁÒ ÈÁËËąÎÄÁ ÂÉÒ ĘÎ ÂÉÌÇi sahibi 
ÏÌÍÁÌÁÒą ÓÁøÌÁÎÍąĥÔąÒȢ 

!ÒÁÃąÎ ÔÁÍÁÍÅÎ ÈÁÚąÒ ÈÁÌÅ ÇÅÔÉÒÉÌÍÅÓÉÎÉÎ 
ÁÒÄąÎÄÁÎ ÔÏÐÌÁÍÄÁ ρππ ËÏÍÕÔÕÎ ÔÏÐÌÁÎÄąøą ÂÉÒ ĘÎ 
ÕÙÇÕÌÁÍÁ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ "Õ ÁĥÁÍÁÄÁ 
ËÕÌÌÁÎąÃąÌÁÒąÎ ëÏøÕÎÌÕËÌÁ ÁÙÎą ÁÙÇąÔÌÁÒ ÉÌÅ ÉÌÇÉÌÉ 
ËÏÍÕÔÌÁÒ ÇÉÒÄÉøÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ "ÕÎÕÎ İÚÅÒÉÎÅ ÁÒÁë 
ÇİÎÃÅÌÌÅÎÅÒÅË ÁÙÇąÔ ÌÉÓÔÅÓÉÎÄÅ ÁÙÇąÔ ÉÌÅ ÉÌÇÉÌÉ ÄÁÈÁ 
ĘÎÃÅ ËÁë ÁÄÅÔ ËÏÍÕÔ ÇÉÒÉÌÄÉøÉÎÉ ÂÅÌÉÒÔÅÎ ÂÉÒ ÓÁÙą 
ÙÅÒÌÅĥÔÉÒÉÌÍÉĥÔÉÒ ¤ÅËÉÌ σȟ 9ÅĥÉÌ ÁÒËÁ ÐÌÁÎÌą ÂÅÙÁÚ 
ÙÁÚą Ȣ 
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!ÒÁÃąÎ ÇÅÌÉĥÔÉÒÉÌÍÅÓÉÎÉÎ ÁÒÄąÎÄÁÎ ÇĘÎİÌÌİ 
ËÁÔąÌąÍÃąÌÁÒÁ ÓÉÓÔÅÍÉ ËÕÌÌÁÎąÒËÅÎ ÓÏÒÕÎ 
ÙÁĥÁÍÁÍÁÌÁÒą ÉëÉÎ ÁÒÁÃąÎ ËÕÌÌÁÎąÍąÎąÎ ÖÅ 
ËÕÌÌÁÎąÌąÒËÅÎ ÎÅÌÅÒÅ ÄÉËËÁÔ ÅÄÉÌÍÅÓÉ ÇÅÒÅËÔÉøÉÎÉÎ 
ÁÎÌÁÔąÌÄąøą ÁÌÔą ÄÁËÉËÁÌąË ÂÉÒ ÖÉÄÅÏ ÈÁÚąÒÌÁÎÍąĥÔąÒȢ 
$ÁÈÁ ÓÏÎÒÁ "ÁÌąËÅÓÉÒ ­ÎÉÖÅÒÓÉÔÅÓÉ ĘøÒÅÎÃÉÌÅÒÉÎÄÅÎ 
ÏÌÕĥÁÎ ËÁÔąÌąÍÃąÌÁÒÁ ËÏÍÕÔ ÔÏÐÌÁÙąÃą ÁÒÁÃąÎ 52,ȭÓÉ 
ÖÅ ÖÉÄÅÏÎÕÎ ÂÁøÌÁÎÔąÓą ÕÌÁĥÔąÒąÌÍąĥȟ ÁÙÒąÃÁ 
ËÕÌÌÁÎąÃąÌÁÒÁ ÉÌË ÏÌÁÒÁË ÂÕ ÖÉÄÅÏÙÕ ÉÚÌÅÍÅÌÅÒÉ 
ÇÅÒÅËÔÉøÉ ÂÅÌÉÒÔÉÌÅÒÅË ÂÉÒ ÁÙ ÂÏÙÕÎÃÁ ËÏÍÕÔ 
ËÏÍÂÉÎÁÓÙÏÎÌÁÒą ÔÏÐÌÁÍÁ ÉĥÌÅÍÉ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ 

3 Bulgular 

KÁÌąĥÍÁ ÄÁ ÉÌË ÏÌÁÒÁË ËÏÍÕÔ ÔÏÐÌÁÙąÃą ÓÉÓÔÅÍÉÎ 
ÔÅËÎÉË ÏÌÁÒÁË ÄÏøÒÕ ÂÉÒ ĥÅËÉÌÄÅ ëÁÌąĥÔąøąÎąÎ Öe elde 
ÅÄÉÌÅÎ ÂÕÌÇÕÌÁÒąÎ ÁÎÌÁÍÌą ÓÏÎÕëÌÁÒ ëąËąÐ 
ëąËÍÁÄąøąÎąÎ ÂÅÌÉÒÌÅÎÍÅÓÉ ÉëÉÎ İÎÉÖÅÒÓÉÔÅ 
ĘøÒÅÎÃÉÌÅÒÉÎÄÅÎ ÏÌÕĥÁÎ ÂÉÒ ÇÒÕÐÔÁÎ ρππ ËÏÍÕÔ 
ÔÏÐÌÁÎÍąĥÔąÒȢ $ÁÈÁ ÓÏÎÒÁ ÓÉÓÔÅÍÄÅËÉ ÁËÓÁËÌąËÌÁÒąÎ 
ÇÉÄÅÒÉÌÍÅÓÉÎÉÎ ÁÒÄąÎÄÁÎ ÁÓąÌ ËÏÍÕÔ ÔÏÐÌÁÍÁ ÓİÒÅÃÉ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ  

+ÏÍÕÔ ÔÏÐÌÁÍÁ ÉĥÌÅÍÉ İÎÉÖÅÒÓÉÔÅ ĘøÒÅÎÃÉÌÅÒÉÎÉÎ 
ËÁÔËąÌÁÒąÙÌÁ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ "ÉÒ ÁÙ ÂÏÙÕÎÃÁ 
ÓİÒÅÎ ËÏÍÕÔ ÔÏÐÌÁÍÁ ÓİÒÅÃÉÎÄÅȡ 

Ɇ1378 adet sesli komut, 

Ɇςψσ ÁÙÇąÔȟ 

Ɇ563 emir, 

Ɇρφτ ÏÄÁ ÔÏÐÌÁÎÍąĥÔąÒȢ  

Toplanan komutlarda sesli emirlerin 
ÓĘÙÌÅÎÉĥÌÅÒÉÎÉÎ ÂÏĥ ÏÌÁÒÁË ÂąÒÁËąÌÄąøą ÙÁ ÄÁ ÙÁÎÌąĥ 
ÇÉÒÉÌÄÉøÉ ¤ÅËÉÌ υȭÔÅ ÖÅÒÉ ÔÁÂÁÎą ËÁÙąÔÌÁÒąÎÄÁ ÇĘÒİÌÅÎ  
ÄÕÒÕÍÌÁÒ ÄÁ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ "Õ ËÏÍÕÔÌÁÒ 
ÔÅÍÉÚÌÅÎÄÉøÉÎÄÅ ÇÅÒÉÙÅ ρρυπ ËÏÍÕÔ ËÁÌÍąĥÔąÒȢ "Õ 
ËÏÍÕÔÌÁÒą ωψ ÆÁÒËÌą ËÉĥÉ ÇÉÒÍÉĥÔÉÒȢ 

 

¤ÅËÉÌ 5. "Ïĥ ÖÅÒÉ ÔÁÂÁÎą ËÁÙąÔÌÁÒą 
+ÏÍÕÔÌÁÒ ÉÎÃÅÌÅÎÄÉøÉÎÄÅ 4İÒËëÅ ÄÉÌÉÎÄÅ ÓąËëÁ 

ËÕÌÌÁÎÄąøąÍąÚ ÁÎÃÁË ÍÅÖÃÕÔ ÁËąÌÌą ÅÖÌÅÒÉ ÓÅÓÌÉ 
ËÏÍÕÔÌÁÒ ÉÌÅ ÙĘÎÅÔÍÅÙÅ ÙÁÒÁÙÁÎ ÁÓÉÓÔÁÎ ÁÙÇąÔÌÁÒąÎ 
ÔÁÎąÍÌÁÙÁÍÁÄąøą ÙÁ ÄÁ ÙÁÎÌąĥ ÔÁÎąÍÌÁÄąøą 
ËÏÍÕÔÌÁÒąÎ ÔÏÐÌÁÎÄąøą ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ vÒÎÅøÉÎ 
ȰÐÅÒÄÅÙÉ ÉÎÄÉÒȱ ÄÅÎÄÉøÉÎÄÅ 'ÏÏÇÌÅ !ÓÉÓÔÁÎ ÂÕÎÕÎ 
ÂÉÒ ÁÒÁÍÁ ÉÆÁÄÅÓÉ ÏÌÁÒÁË ÁÌÇąÌÁÍąĥÔąÒȢ "ÕÎÕÎ ÙÁÎąÎÄÁ 
ÐÅÒÄÅ ÙÅÒÉÎÅ ȰÇİÎÅĥÌÉËȱ ÙÁ ÄÁ ȰÔİÌȱ ÇÉÂÉ ÉÆÁÄÅÌÅÒ ÄÅ 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ 

4 {ƻƴǳœƭŀǊ 

"Õ ëÁÌąĥÍÁ ÉÌÅ ÁËąÌÌą ÅÖÌÅÒÉ ÓÅÓÌÉ ËÏÍÕÔÌÁÒ ÉÌÅ 
ÙĘÎÅÔÉÒËÅÎ ËÕÌÌÁÎąÌÁÂÉÌÅÃÅË ÆÁÒËÌą ËÏÍÕÔÌÁÒąÎ 
ÔÏÐÌÁÎÍÁÓąÎą ÓÁøÌÁÙÁÎ ÂÉÒ ÁÒÁë ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ 
'ÅÌÉĥÔÉÒÉÌÅÎ ÁÒÁë İÎÉÖÅÒÓÉÔÅ ĘøÒÅÎÃÉÌÅÒÉÎÅ 
ÕÙÇÕÌÁÎÍąĥ ÖÅ ÕÙÇÕÌÁÍÁ ÓÏÎÕÃÕÎÄÁ ρρυπ ËÏÍÕÔ 
ÔÏÐÌÁÎÍąĥÔąÒȢ  

KÁÌąĥÍÁ ÓÏÎÕÎÄÁ ÅÌÄÅ ÅÄÉÌÅÎ ÂÁÚą ËÏÍÕÔÌÁÒąÎ 
ÍÅÖÃÕÔ ÁËąÌÌą ÅÖÌÅÒÄÅ ËÕÌÌÁÎąÌÁÎ 4İÒËëÅ ÁÓÉÓÔÁÎÌÁÒ 
ÔÁÒÁÆąÎÄÁÎ ÔÁÎąÎÄąøą ÁÎÃÁË ÂÁÚąÌÁÒąÎąÎ ÉÓÅ 
ÔÁÎąÍÁÄąøą ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ 3ÏÎÕë ÏÌÁÒÁË ÂÕ 
ëÁÌąĥÍÁ ÉÌÅ ÅÌÄÅ ÅÄÉÌÅÎ ËÏÍÕÔÌÁÒąÎ ÅÎÔÅÇÒÅ ÅÄÉÌÄÉøÉ 
bir sesli asistan daha fazla koÍÕÔ ÔÁÎąÙÁÃÁËÔąÒȢ 

Kaynaklar 

[1]  S. Mennicken, J. Vermeulen ve E. M. Huang, 
From Today's Augmented Houses to 
Tomorrow's Smart Homes: New Directions 
for Home Automation Research, Ϸρ ÉëÉÎÄÅ 
Ubicomp 2014: the ACM International Joint 
Conference on Pervasive and Ubiquitous 
Computing, Seattle, 2014.  

[2]  J. L. Fernandez, D. P. Losada ve E. P. 
Domonte, An Integrated and Low Cost 
Home Automation System with Flexible 
Task Scheduling, Ϸρ ÉëÉÎÄÅ 86 7ÏÒËÓÈÏÐ ÏÆ 
Physical Agents, Leon, 2014.  

[3]  Home automation, lighting, appliances & 
more - Smart Home - CNET, KÅÖÒÉÍÉëÉ Ȣ 
Available: https://www.cnet.com/smart -
ÈÏÍÅȾȢ %ÒÉĥÉÌÄÉȡ ρω πφ ςπρω Ȣ 

[4]  Google Home vs. Amazon Echo: Which Is 
Better for You in 2019?, The Street, 29 06 
ςπρωȢ KÅÖÒÉÍÉëÉ Ȣ !ÖÁÉÌÁÂÌÅȡ 
https://www.thestreet.com/technolo gy/go
ogle-home-vs-amazon-echo-14906069. 

[5]  KÉëÅËȟ !ËąÌÌą %Ö !ÌÅÔÌÅÒÉ dëÉÎ +ÏÎÕĥÍÁÃą 
"ÁøąÍÌą !ÙÒąĥąË 3ĘÚÃİË 4ÁÎąÍÁ 3ÉÓÔÅÍÉȟ 
!ÎËÁÒÁȡ 'ÁÚÉ ­ÎÉÖÅÒÓÉÔÅÓÉȟ ςπρυȢ  



 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!Ωм9), October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

e-ISBN: 978-605-031-662-9 
79 

 

Metin T¿r¿ Belirleme i­in T¿rk­e Veri Setleri   

tƤƴŀǊ ¢«C9Y/T1, Erdiƴœ ¦½¦b1, aŜƭƛƪŜ .9Y¢! 2Σ .ǳǊŀƪ {9±Tb41 

1¢ŜƪƛǊŘŀƐ bŀƳƤƪ YŜƳŀƭ «ƴƛǾŜǊǎƛǘŜǎƛΣ 4ƻǊƭǳ aǸƘŜƴŘƛǎƭƛƪ CŀƪǸƭǘŜǎƛΣ .ƛƭƎƛǎŀȅŀǊ aǸƘŜƴŘƛǎƭƛƐƛ .ǀƭǸƳǸΣ  
¢ŜƪƛǊŘŀƐΣ ¢ǸǊƪƛȅŜ 

 
2Tǎǘŀƴōǳƭ wǳƳŜƭƛ «ƴƛǾŜǊǎƛǘŜǎƛΣ aǸƘŜƴŘƛǎƭƛƪ ǾŜ aƛƳŀǊƭƤƪ CŀƪǸƭǘŜǎƛΣ .ƛƭƎƛǎŀȅŀǊ aǸƘŜƴŘƛǎƭƛƐƛ .ǀƭǸƳǸΣ  

TǎǘŀƴōǳƭΣ ¢ǸǊƪƛȅŜ 
 

 
mȊŜǘ 

"Õ ëÁÌąĥÍÁÄÁȟ 4İÒËëÅ ÄÉÌÉ ÉëÉÎ ÍÅÔÉÎ ÓąÎąÆÌÁÎÄąÒÍÁ ÐÒÏÂÌÅÍÌÅÒÉÎÄÅÎ ÔİÒ ÔÁÎąÍÁ ÐÒÏÂÌÅÍÉÎÅ 
ëĘÚİÍ ÏÌÁÂÉÌÅÃÅË ÍÏÄÅÌÌÅÍÅ ëÁÌąĥÍÁÌÁÒąÎÄÁ ËÕÌÌÁÎąÌÍÁË İÚÅÒÅȟ ÂİÙİË ÂÏÙÕÔÌÕ χ ÖÅÒÉ ÓÅÔÉ 
ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȟ ÖÅ ÂÕ ÖÅÒÉ ÓÅÔÌÅÒÉȟ ÂÉÒ ÇÁÚÅÔÅÎÉÎ ÙÁÚÁÒÌÁÒąÎÁ ÁÉÔ ςτȢπτȢςπρω ÔÁÒÉÈÉÎÅ ËÁÄÁÒËÉ 
ÔİÍ ÇÅëÍÉĥ ËĘĥÅ ÙÁÚąÌÁÒąÎÄÁÎ ÏÌÕĥÍÁËÔÁÄąÒȢ 9ÁÚÁÒÌÁÒąÎȟ ËĘĥÅ ÙÁÚąÌÁÒąÎąÎȟ ÍÅÔÉÎ ÔİÒİÎİ 
ÂÅÌÉÒÌÅÍÅ ÁÍÁÃąÙÌÁ ÏÌÕĥÔÕÒÕÌÁÎ ÂÕ ÖÅÒÉ ÓÅÔÌÅÒÉȟ ÓąÒÁÓąÙÌÁ ψ ÓąÎąÆ ÖÅ ςτȢσττ ÍÅÔÉÎȟ χ ÓąÎąÆ ÖÅ 
ςςȢττς ÍÅÔÉÎȠ φ ÓąÎąÆ ÖÅ ςπȢρφπ ÍÅÔÉÎȠ υ ÓąÎąÆ ÖÅ ρωȢσςυ ÍÅÔÉÎȠ τ ÓąÎąÆ ÖÅ ρφȢσςψ ÍÅÔÉÎȠ σ ÓąÎąÆ 
ÖÅ ρτȢσστ ÍÅÔÉÎ ÖÅ ς ÓąÎąÆ ÖÅ ρρȢφωψ ÍÅÔÉÎ ÉëÅÒÍÅËÔÅÄÉÒȢ "Õ ÖÅÒÉ ÓÅÔÌÅÒÉȟ ËÌÁÓÉË makine 
ĘøÒÅÎÍÅÓÉ ÁÌÇÏÒÉÔÍÁÌÁÒąÎÄÁÎ .ÁÉÖÅ "ÁÙÅÓ ÖÅ 2ÁÎÄÏÍ &ÏÒÅÓÔ ÓąÎąÆÌÁÎÄąÒÍÁ ÁÌÇÏÒÉÔÍÁÌÁÒąÎÁ 
ÕÙÇÕÌÁÎÍąĥÔąÒȢ %Î ÂÁĥÁÒąÌą ÓÏÎÕëȟ ς ÓąÎąÆÌąȟ ÈÅÒ ÓąÎąÆÔÁ υȢψτω ÍÅÔÉÎ ÉëÅÒÅÎȟ ÖÅ ÔÏÐÌÁÍ ρρȢφωψ 
ÍÅÔÉÎÄÅÎ ÏÌÕĥÁÎ ÖÅÒÉ ÓÅÔÉ ÉÌÅ 2ÁÎÄÏÍ &ÏÒÅÓÔ ÓąÎąÆÌÁÎÄąÒąÃąÓąÎÄÁÎ Ϸ ωυȢτυ ÄÏøÒÕÌÕË ÏÒÁÎąÙÌÁ 
ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 
Anahtar Kelimeler:  4İÒ "ÅÌÉÒÌÅÍÅȟ -ÅÔÉÎ 3ąÎąÆÌÁÎÄąÒÍÁȟ 4İÒËëÅ 6ÅÒÉ 3ÅÔÉ 

Turkish Datasets for Text Genre Identification 

Abstract 

 
In this study, 7 big data sets have been created to be used in modeling studies which can 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 of a 
newspaper until 24.04.2019. These data sets, which were created for the purpose of 
determining the type of text of the authors, columns, 8 classes and 24,344 texts, 7 classes and 
22,442 texts; 6 classes and 20,160 texts; 5 classes and 19,325 texts; 4 classes and 16,328 texts; 
includes 3 classes and 14,334 texts and 2 classes and 11,698 texts. These datasets were applied 
to Naive Bayes and Random Forest classification algorithms which are the classical machine 
learning algorithms. The most successful result was obtained from the Random Forest 
classifier with 95.45% accuracy with a data set consisting of 2 classes, 5,849 texts in each class 
and a total of 11,698 texts. 
Keywords:  Genre Identification, Text Classification, Turkish Dataset 

 

1 DƛǊƛǒ 

-ÅÔÉÎ ÓąÎąÆÌÁÎÄąÒÍÁȟ ÂÉÒëÏË ÄÉÌ ÉëÉÎ ĘÎÅÍÌÉ ÂÉÒ 
ÐÒÏÂÌÅÍÄÉÒȢ &ÁÒËÌą ÄÉÌÌÅÒ ÉëÉÎ ÍÅÔÉÎ ÓąÎąÆÌÁÎÄąÒÍÁÎąÎ 
ÙÁÚÁÒ ÔÁÎąÍÁ ρȟ ςȟ σȟ τȟ υȟ φ ȟ ÔİÒ ÂÅÌÉÒÌÅÍÅ ρȟ ςȟ φȟ χ  
ÖÅ ÃÉÎÓÉÙÅÔ ÔÁÎąÍÁ φȟ ψȟ ωȟ ρπȟ ρρ  ÇÉÂÉ ÁÌÔ 
ËÏÎÕÌÁÒąÎÄÁ ÙÁÐąÌÍąĥ ÏÌÁÎ ëÁÌąĥÍÁÌÁÒÄÁÎȟ ÙÁÌÎąÚÃÁ 
ÍÅÔÉÎ ÔİÒİ ÔÁÎąÍÁÙÌÁ ÉÌÇÉÌÉ ÏÌÁÎ ëÁÌąĥÍÁÌÁÒąÎ 
ÄÅÔÁÙÌÁÒąȟ ρȟ ςȟ φȟ χ  4ÁÂÌÏ ρȭÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ  

"Õ ëÁÌąĥÍÁÄÁ ÄÁȟ 4İÒËëÅ ÍÅÔÉÎ ÓąÎąÆÌÁÎÄąÒÍÁ 
ÐÒÏÂÌÅÍÌÅÒÉÎÄÅÎ ÍÅÔÉÎ ÔİÒİ ÂÅÌÉÒÌÅÍÅ 

ÐÒÏÂÌÅÍÌÅÒÉÎÅ ëĘÚİÍ ÏÌÁÂÉÌÅÃÅË ÍÏÄÅÌÌÅÍÅ 
ëÁÌąĥÍÁÌÁÒą ÉëÉÎ ÂİÙİË ÂÏÙÕÔÌÕ 7 veri seti 
ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ Veri setlerinin her biri , ÓąÒÁÓąÙÌÁ ψȟ 
7, 6, 5, 4, 3 ve 2 ÓąÎąÆ ÖÅ 24.344, 22.442, 20.160, 
19.325, 16.328, 14.334 ve 11.698 toplam metin 
ÉëÅÒÍÅËÔÅÄÉÒȢ "Õ ÖÅÒÉ ÓÅÔÌÅÒÉȟ ËÌÁÓÉË ÙÁÐÁÙ ĘøÒÅÎÍÅ 
ÁÌÇÏÒÉÔÍÁÌÁÒąÎÄÁÎ Naive Bayese (NB) ve Random 
&ÏÒÅÓÔ 2&  ÓąÎąÆÌÁÎÄąÒąÃąÌÁÒąÎÁ ÕÙÇÕÌÁÎÍąĥÔąÒȟ ÖÅ 
ÈÅÒ ÉËÉ ÓąÎąÆÌÁÎÄąÒąÃąÄÁÎ ÁÌąÎÁÎ ÄÏøÒÕÌÕË ÏÒÁÎÌÁÒą 
ËąÙÁÓÌÁÎÄąøąÎÄÁȟ ÈÅÒ ÂÉÒ ÖÅÒÉ ÓÅÔÉ ÉëÉÎȟ 2& 
ÓąÎąÆÌÁÎÄąÒąÃąÄÁÎ ÁÌąÎÁÎ ÓÏÎÕëÌÁÒąÎ ÄÁÈÁ ÙİËÓÅË 
ÏÌÄÕøÕ ÇĘÒİÌÍİĥÔİÒȢ 
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2 aŀǘŜǊȅŀƭ ǾŜ ¸ǀƴǘŜƳ 

"Õ ëÁÌąĥÍÁÄÁȟ metÉÎ ÔİÒİ ÔÁÎąÍÁ ÐÒÏÂÌÅÍÉÎÅ 
ëĘÚİÍ ÏÌÁÂÉÌÅÃÅË ÍÏÄÅÌÌÅÍÅ ëÁÌąĥÍÁÌÁÒąÎÄÁ 
ËÕÌÌÁÎąÌÍÁË İÚÅÒÅ ÙÅÎÉȟ ÂİÙİË ĘÌëÅËÌÉ ÖÅÒÉ ÓÅÔÌÅÒÉ 
ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ dÌÅÒÌÅÙÅÎ ÂĘÌİÍÌÅÒÄÅȟ ÖÅÒÉ ÓÅÔÌÅÒÉȟ 
ËÕÌÌÁÎąÌÁÎ ÓąÎąÆÌÁÎÄąÒąÃą ÖÅ ÓąÎąÆÌÁÎÄąÒąÃąÄÁÎ ÁÌąÎÁÎ 
ÓÏÎÕëÌÁÒÁ ÙÅÒ ÖÅÒÉÌÍÉĥÔÉÒȢ 

 

 

3 Veri Setleri 

"Õ ëÁÌąĥÍÁÄÁȟ 4İÒËëÅ ÉëÉÎȟ ÂÉÒ ÇÁÚÅÔÅÎÉÎ 
(http://www.hurriyet.com.tr/yazarlar/) yÁÚÁÒÌÁÒąÎa 
ait, ςτȢπτȢςπρω ÔÁÒÉÈÉÎÅ ËÁÄÁÒ ÏÌÁÎ ÔİÍ ËĘĥÅ 
ÙÁÚąÌÁÒąÎąÎȟ ÍÅÔÉÎ ÔİÒİÎİ ÂÅÌÉÒÌÅÙÅÂÉÌÍÅË ÁÍÁÃąÙÌÁȟ 
¤ÅËÉÌ ρȭÄÅËÉ χ veri seti, ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ  

 

¤ÅËÉÌ 4. -ÅÔÉÎ ÔİÒİ ÂÅÌÉÒÌÅÍÅ ÉëÉÎ 4İÒËëÅ ÖÅÒÉ 
setleri 

 
-ÅÔÉÎ ÔİÒİ ÔÁÎąÍÁ ÉĥÌÅÍÉȟ ÉÌË ÏÌÁÒÁË ÖÅÒÉ ĘÎ 

ÉĥÌÅÍÅÙÌÅ ÂÁĥÌÁÒ ÖÅ ÖÅÒÉ ÓÅÔÉÎÄÅËÉ ÔİÍ ÍÅÔÉÎÌÅÒÄÅÎ 
ĘÎÃÅȟ ÎÏËÔÁÌÁÍÁ ÉĥÁÒÅÔÌÅÒÉ ÔÅÍÉÚÌÅÎÉÒȟ ÓÏÎÒÁ ÂİÔİÎ 
ÂİÙİË ÈÁÒÆÌÅÒ ËİëİË ÈÁÒÆÅ ÄĘÎİĥÔİÒİÌİÒ ÖÅ ÄÁÈÁ 
ÓÏÎÒÁ 4İÒËëÅ ÉëÉÎ ÂÅÌÉÒÌÅÎÍÉĥ ÄÕÒÁË ËÅÌÉÍÅÌÅÒÉ 
ëąËÁÒÔąÌąÒȢ dËÉÎÃÉ ÏÌÁÒÁËȟ ĘÎ ÉĥÌÅÍÄÅÎ ÇÅëÅÎ 
ÍÅÔÉÎÌÅÒÄÅËÉ ÔİÍ ËÅÌÉÍÅÌÅÒÉÎȟ :ÅÍÂÅÒÅË 
ÈÔÔÐȡȾȾÃÏÄÅȢÇÏÏÇÌÅȾÐȾÚÅÍÂÅÒÅËȾ  ÔÁÒÁÆąÎÄÁÎ 

ËĘËÌÅÒÉ ÂÕÌÕÎÕÒ ÖÅ ÂÕÌÕÎÁÎ ËÅÌÉÍÅ ËĘËÌÅÒÉÎÄÅÎȟ ÅÎ 
ÁÚ ρπ ÍÅÔÉÎÄÅ ÇÅëÅÎ ËÅÌÉÍÅ ËĘËÌÅÒÉ ÁÌąÎąÒ χ Ȣ 
"ĘÙÌÅÃÅȟ ρπ ÄÏËİÍÁÎ ÖÅ ÁÌÔą ÄÏËİÍÁÎÌÁÒÄÁ ÇÅëÅÎ 
ËÅÌÉÍÅ ËĘËÌÅÒÉȟ ÖÅÒÉ ÓÅÔÉÎÄÅÎ ÁÙąËÌÁÎÍąĥ ÏÌÕÎÕÒȢ 
$ÁÈÁ ÓÏÎÒÁȟ ÄÏËİÍÁÎÌÁÒ 4&-)$& ÁøąÒÌąËÌÁÎÄąÒÍÁ 
ÙĘÎÔÅÍÉÎÅ ÇĘÒÅ ÓÁÙąÓÁÌ ÂÉÒ ÖÅËÔĘÒÅ "ÁÇ /Æ 7ÏÒÄÓȟ 
"/7  ÄĘÎİĥÔİÒİÌÍİĥÔİÒȢ ¤ÅËÉÌ ςȭÄÅ ÂÉÒ ÍÅÔÎÉÎ 
ÓÁÙąÓÁÌÌÁĥÔąÒąÌÍÁ ÁÄąÍÌÁÒą ÇĘÒİÌÍÅËÔÅÄÉÒȢ 

¤ÅËÉÌ 2. -ÅÔÉÎÌÅÒÉÎ ÓÁÙąÓÁÌÌÁĥÔąÒąÌÍÁÓą 
"/7ȭÁ ÇĘÒÅ ÏÌÕĥÔÕÒÕÌÍÕĥ ÖÅËÔĘÒȟ her bir veri 

ÓÅÔÉÎÄÅËÉ ÔİÍ ÍÅÔÉÎÌÅÒÉÎ ÓÁÙąÓÁÌÁ ÄĘÎİĥÔİÒİÌÍİĥ 
ÈÁÌÉÎÉ ÉëÅÒÉÒȟ ÖÅ 7%+! 
×××ȢÃÓȢ×ÁÉËÁÔÏȢÁÃȢÎÚȾÍÌȾ×ÅËÁȾ  ÉëÉÎ ȢÁÒÆÆ 

ÆÏÒÍÁÔąÎÁ ÄĘÎİĥÔİÒİÌÍİĥÔİÒȢ (ÅÒ ÂÉÒ ÖÅÒÉ ÓÅÔÉÎÉÎ  

 

ÔÁÍÁÍąȟ ÅøÉÔÉÍ seti olarak, 10 ËÁÔ ëÁÐÒÁÚ 
ÇÅëÅÒÌÉÌÉË ρπ-fold ÃÒÏÓÓ ÖÁÌÉÄÁÔÉÏÎ  ËÕÌÌÁÎąÌÁÒÁËȟ 
.ÁÉÖÅ "ÁÙÅÓ ÖÅ 2ÁÎÄÏÍ &ÏÒÅÓÔ ÓąÎąÆÌÁÎÄąÒąÃąÌÁÒąÎÁ 
ÕÙÇÕÌÁÎÍąĥ ÖÅ 4ÁÂÌÏ ςȭÄÅËÉ ÓÏÎÕëÌÁÒ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 
!ÌąÎÁÎ ÓÏÎÕëÌÁÒÄÁÎ ÇĘÒİÌÍİĥÔİÒ ËÉȟ ÓąÎąÆ ÓÁÙąÓą 
ÁÚÁÌÄąËëÁ ÈÅÒ ÉËÉ ÓąÎąÆÌÁÎÄąÒąÃą ÉëÉÎ ÄÅ ÂÁĥÁÒą 
ÁÒÔÍąĥÔąÒȟ ÖÅ 2& ÓąÎąÆÌÁÎÄąÒąÃąÄÁÎ ÁÌąÎÁÎ ÄÏøÒÕÌÕË 
ÏÒÁÎÌÁÒąȟ ."ȭÅ ÇĘÒÅ ÄÁÈÁ ÙİËÓÅËÔÉÒȢ Her bir veri 
ÓÅÔÉÎÉÎ ÍÅÔÉÎ ÔİÒİ ÔÁÎąÍÁ ÉëÉÎ ÔÁÈÍÉÎ ÍÏÄÅllerinin, 
ÖÅÒÉ ÓÅÔÌÅÒÉÎÉÎ ÖÅËÔĘÒ ÂÏÙÕÔÕ ÙÁÎÉ ÍÅÔÉÎ ÓÁÙąÓą 
aÚÁÌÄąËëÁ ve ÍÅÔÉÎ ÔİÒ ÓÁÙąÓą ÙÁÎÉ ÓąÎąÆ ÓÁÙąÓą 
ÁÚÁÌÄąËëÁȟ ÄÁÈÁ ËąÓÁ ÓİÒÅÄÅ ÏÌÕĥÔÕÒÕÌÄÕøÕ 
ÇĘÒİÌÍİĥÔİÒȢ 

 

TVS2 - 7 T¿r Ĭ3.206 Kºĸe Yazēsē  

TVS3 - 6 T¿r Ĭ3.360 Kºĸe Yazēsē

TVS4 - 5 T¿r Ĭ3.865 Kºĸe Yazēsē

TVS5 - 4 T¿r Ĭ4.082 Kºĸe Yazēsē

TVS6 - 3 T¿r Ĭ4.778 Kºĸe Yazēsē

TVS7 - 2 T¿r Ĭ5.849 Kºĸe Yazēsē

TVS1 - 8 T¿r Ĭ3.043 Kºĸe Yazēsē
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r TVS1 - 24.344 Metin

TVS2 - 22.442 Metin

TVS3 - 20.160 Metin

TVS4 - 19.325 Metin

TVS5 - 16.328 Metin

TVS6 - 14.334 Metin

TVS7 - 11.698 Metin

¥n Ķĸleme

* Noktalama iĸaretleri temizlenir,  

* B¿y¿k harfler k¿­¿k harfe dºn¿ĸt¿r¿l¿r, 

* T¿rk­e i­in belirlenmiĸ durak kelimeleri ­ēkartēlēr. 

Kºk Bulma

T¿rk­e Kºk Bulucu: Zemberek

T¿rk­e Veri Setleri 

(Yazarlara ait kºĸe yazēlarē, .txt 

formatlēmetin dosyalarē)

Kelime Budama

En az 10 metinde ge­en kelime 

Kelime Torbasē (BOW)

(Metinlerin sayēsal 

vektºrleri .arff formatēnda)

Aĵērlēklandērma

TF-IDF

http://www.hurriyet.com.tr/yazarlar/
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4 {ƻƴǳœƭŀǊ 

"Õ ëÁÌąĥÍÁÄÁȟ ÍÅÔÉÎ ÓąÎąÆÌÁÎÄąÒÍÁ 
ÐÒÏÂÌÅÍÌÅÒÉÎÄÅÎȟ ÍÅÔÉÎ ÔİÒİ ÂÅÌÉÒÌÅÍÅ ÉëÉÎ ÂİÙİË 
ÂÏÙÕÔÌÕȟ 4İÒËëÅ ÖÅÒÉ ÓÅÔÌÅÒÉ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ 
,ÉÔÅÒÁÔİÒÄÅ ÂÕ ËÏÎÕÙÌÁ ÉÌÇÉÌÉȟ ÖÅ ÈÅÒÈÁÎÇÉ ÂÉÒ ÄÉÌ ÉëÉÎ 
ÙÁÐąÌÍąĥ ĘÎÃÅËÉ ëÁÌąĥÍÁÌÁÒÁ ÂÁËąÌÄąøąÎÄÁȟ  ÂÕ 
ÂİÙİËÌİËÔÅ ÖÅÒÉ ÓÅÔÌÅÒÉÎÉÎ ÏÌÍÁÄąøą ÇĘÒİÌÍİĥÔİÒȟ ÖÅ 
ÂÕ ÅËÓÉËÌÉøÉÎ ÇÉÄÅÒÉÌÅÂÉÌÍÅÓÉȟ ÖÅ ÂÕÎÄÁÎ ÓÏÎÒÁËÉ 
ÙÁÐąÌÁÃÁË ëÁÌąĥÍÁÌÁÒÄÁ ËÕÌÌÁÎąÌÁÂÉÌÍÅÓÉ ÉëÉÎ ÂÕ ÖÅÒÉ 
ÓÅÔÌÅÒÉ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ "Õ ÖÅÒÉ ÓÅÔÌÅÒÉȟ ËÌÁÓÉk 
ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÁÌÇÏÒÉÔÍÁÌÁÒąÎÄÁÎ ." ÖÅ 2& 

ÓąÎąÆÌÁÎÄąÒąÃąÌÁÒąÎÁ ÕÙÇÕÌÁÎÍąĥÔąÒ ÖÅ 2& 
ÓąÎąÆÌÁÎÄąÒąÃąÓąÎÄÁÎȟ ."ȭÙÅ ÇĘÒÅ ÄÁÈÁ ÂÁĥÁÒąÌą 
ÓÏÎÕëÌÁÒ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ !ÌąÎÁÎ ÓÏÎÕëÌÁÒÄÁÎȟ ÓąÎąÆ 
ÓÁÙąÓąÎąÎ ÁÚÁÌÍÁÓąÙÌÁȟ ÂÁĥÁÒą ÏÒÁÎąÎąÎ ÁÒÔÔąøą 
ÇĘÚÌÅÍÌÅÎÍÉĥÔÉÒȢ  

Bu veÒÉ ÓÅÔÌÅÒÉÎÉÎȟ ÄÉøÅÒ ÍÅÔÉÎ ÓąÎąÆÌÁÎÄąÒÍÁ 
problemlerinden olan cinsiyet belirleme ve yazar 
ÔÁÎąÍÁ ÁÍÁÃąÙÌÁ ÄÁ ËÕÌÌÁÎąÌÍÁÓą ÐÌÁÎÌÁÎÍÁËÔÁÄąÒ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4ÁÂÌÏ ρȢ -ÅÔÉÎ ÔİÒİ ÂÅÌÉÒÌÅÍÅ ÉÌÅ ÉÌÇÉÌÉ ÙÁÐąÌÍąĥ ĘÎÃÅËÉ ëÁÌąĥÍÁÌÁÒÄÁÎ ÂÁÚąÌÁÒą

 

 

 

 

 

 

Ref.  ¸Ƥƭ Yazarlar Problem aŜǘƛƴ {ŀȅƤǎƤ {ƤƴƤŦ       .ŀǒŀǊƤ 

   1  2008 Diri ve Kaban ¸ŀȊŀǊ ¢ŀƴƤƳŀ 

¢ǸǊ ¢ŀƴƤƳŀ 

¸ŀȊŀǊ ¢ŀƴƤƳŀ-630 

¢ǸǊ ¢ŀƴƤƳŀ- 250 

18 

5 

% 99.6 

% 98.2 

2 2012 Diri ve Yasdi ¸ŀȊŀǊ ¢ŀƴƤƳŀ 

¢ǸǊ ¢ŀƴƤƳŀ 

/ƛƴǎƛȅŜǘ ¢ŀƴƤƳŀ 

¸ŀȊŀǊ ¢ŀƴƤƳŀ-100 

¢ǸǊ ¢ŀƴƤƳŀ-200 

/ƛƴǎƛȅŜǘ ¢ŀƴƤƳŀ-100 

10 

4 

2 

% 99.0 

% 97.5 

% 94.5 

6 2010 5ƛǊƛ ǾŜ 5ƻƐŀƴ ¸ŀȊŀǊ ¢ŀƴƤƳŀ 

¢ǸǊ ¢ŀƴƤƳŀ 

/ƛƴǎƛȅŜǘ ¢ŀƴƤƳŀ 

¸ŀȊŀǊ ¢ŀƴƤƳŀ-800 

¢ǸǊ ¢ŀƴƤƳŀ-480 

Cinsiyet ¢ŀƴƤƳŀ-800 

20 

6 

2 

% 91.1 

% 89.5 

% 92.1 

    7 2012 ¢ǸŦŜƪŎƛ ǾŜ ŀǊƪΦ  ¢ǸǊ ¢ŀƴƤƳŀ VS-1 750, 

VS-2 1150 

5 

5 

% 92.4, 

% 96.2 
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Tablo 2. ." ÖÅ 2& ÓąÎąÆÌÁÎÄąÒąÃąÌÁÒąÎÄÁÎ ÁÌąÎÁÎ ÓÏÎÕëÌÁÒ 

Veri Seti 
Toplam Metin 

{ŀȅƤǎƤ 

{ƤƴƤŦ 

{ŀȅƤǎƤ 

±ŜƪǘǀǊ 

Boyutu 

Naive Bayes Random Forest 

5ƻƐǊǳƭǳƪ hǊŀƴƤ 

(%) 

aƻŘŜƭ ½ŀƳŀƴƤ 

(sn) 

5ƻƐǊǳƭǳƪ hǊŀƴƤ 

(%) 

Model 

½ŀƳŀƴƤόǎƴύ 

TVS-1 24.344 8 20.026 80,94 5,12 79,21 1.363,83 

TVS-2 22.442 7 20.233 75,55 7,12 77,07 1.304,33 

TVS-3       20.160 6 18.835 77,34 4,56 79,83 1.057,95 

TVS-4 19.325 5 18.718 81,85 4,04 85,46 620,22 

TVS-5 16.328 4 16.467 85,45 3,71 88,04 424,65 

TVS-6 14.334 3 15.338 86,88 1,56 91,66 317,75 

TVS-7 11.698 2 14.220 90,72 2,47 95,73 211,5 
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mȊŜǘ 

vÌëÍÅ ÖÅ ÄÅøÅÒÌÅÎÄÉÒÍÅÄÅ ÅÎ ÓąË ËÕÌÌÁÎąÌÁÎ ÙĘÎÔÅÍÌÅÒÄÅÎ ÂÉÒÉ ÔÅÓÔ ÙĘÎÔÅÍÉÄÉÒȢ 4ÅÓÔ 
ÙĘÎÔÅÍÉÎÄÅ ÓÏÒÕÌÁÒąÎ ÂÉÒÄÅÎ ÆÁÚÌÁ ĘøÒÅÔÉÍ ÅÌÅÍÁÎąÎÄÁÎ ÁÌąÎÁÒÁË ÕÙÇÕÌÁÎÁÃÁøą ÄÕÒÕÍÌÁÒÄÁȟ 
ÓÏÒÕÌÁÒąÎ ÇİÖÅÎÌÉ ÂÉÒ ĥÅËÉÌÄÅ ÔÏÐÌÁÎÍÁÓąȟ ËÉÔÁÐëąË ÈÁÌÉÎÅ ÇÅÔÉÒÉÌÍÅÓÉ ÖÅ ÓÏÒÕÌÁÒąÎ ËÏÎÔÒÏÌ 
ÅÄÉÌÍÅÓÉ ÇÉÂÉ ÐÅË ëÏË ÓÏÒÕÎÌÁÒÌÁ ËÁÒĥąÌÁĥąÌÍÁËÔÁÄąÒȢ "Õ ëÁÌąĥÍÁÄÁ ÓÏÒÕÌÁÒąÎ ÂÉÒÄÅÎ ÆÁÚÌÁ 
ĘøÒÅÔÉÍ ÅÌÅÍÁÎąÎÄÁÎ ÇİÖÅÎÌÉ ÂÉÒ ĥÅËÉÌÄÅ ÁÌąÎÍÁÓą ÖÅ ËÏÎÔÒÏÌ ÅÄÉÌÍÅÓÉȟ ÓÏÒÕ ËÉÔÁÐëąËÌÁÒąÎąÎ 
ËÏÌÁÙ ÂÉÒ ĥÅËÉÌÄÅ ÈÁÚąÒÌÁÎÍÁÓą ÁÍÁÃąÙÌÁ ÂÉÒ ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ "Õ ÙÁÚąÌąÍ ÉÎÔÅÒÎÅÔ 
ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ÇÅÌÉĥÍÅÓÉ ÖÅ ÙÁÙÇąÎÌÁĥÍÁÓą ÓÅÂÅÂÉ ÉÌÅ ×ÅÂ ÔÁÂÁÎÌą ÏÌÁÒÁË ÃÏÄÅÉÇÎÉÔÅÒ ×ÅÂ ëÁÔąÓą 
ËÕÌÌÁÎąÌÁÒÁË ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ "Õ ÙÁÚąÌąÍÄÁȟ İë ÆÁÒËÌą ÒÏÌ ÔÁÎąÍÌÁÍÁÓą ÙÁÐąÌÍąĥÔąÒȢ 3ÏÒÕ ÈÁÚąÒÌÁÍÁ 
ÒÏÌİÎÄÅ ÔÁÎąÍÌÁÎÁÎ ĘøÒÅÔÉÍ ÅÌÅÍÁÎÌÁÒą ÉÓÔÅÄÉËÌÅÒÉ ÚÁÍÁÎ ËÅÎÄÉ ÁÌÁÎÌÁÒą ÉÌÅ ÉÌÇÉÌÉ ÈÁÚąÒÌÁÄąËÌÁÒą 
ÓÏÒÕÌÁÒą ÓÉÓÔÅÍÅ ÇÉÒÍÅËÔÅÄÉÒÌÅÒȢ "ÉÒÉÍ ÓÏÒÕÍÌÕÓÕ ÒÏÌİÎÄÅ ÔÁÎąÍÌÁÎÁÎ ĘøÒÅÔÉÍ ÅÌÅÍÁÎÌÁÒą ÉÓÅȟ  
ÓÉÓÔÅÍÅ ÄÁÈÁ ĘÎÃÅÄÅÎ ÇÉÒÉÌÅÎ ÓÏÒÕÌÁÒÄÁÎ ÓÉÓÔÅÍÄÅ ÔÁÎąÍÌÁÎÁÎ ÓąÎÁÖÁ ÓÏÒÕ ÓÅëÍÅË ÖÅ ÂÕ 
ÓÏÒÕÌÁÒąÎ ËÏÎÔÒÏÌÌÅÒÉÎÉÎ ÙÁÐąÌÍÁÓąÎÄÁÎ ÓÏÒÕÍÌÕÄÕÒȢ 9ĘÎÅÔÉÃÉ ÒÏÌİÎÄÅ ÔÁÎąÍÌÁÎÁÎ ĘøÒÅÔÉÍ 
ÅÌÅÍÁÎÌÁÒą ÉÓÅ ÓÉÓÔÅÍ İÚÅÒÉÎÄÅ ÓąÎÁÖ ÔÁÎąÍÌÁÍÁË ÖÅ ÓąÎÁÖ ÉëÉÎ ÈÁÚąÒÌÁÎÁÎ ÓÏÒÕÌÁÒąÎ 
ËÉÔÁÐëąËÌÁÒąÎą ÏÌÕĥÔÕÒÍÁËÔÁÎ ÓÏÒÕÍÌÕÄÕÒȢ "İÔİÎ ËÕÌÌÁÎąÃąÌÁÒ ÓÉÓÔÅÍÅ ÇÉÒÅÒËÅÎ ËÉÍÌÉË 
ÄÏøÒÕÌÁÍÁ ÉĥÌÅÍÌÅÒÉÎÉȟ ËÕÒÕÍÁ ÁÉÔ ÍÅÒËÅÚÉ ËÉÍÌÉË ÄÏøÒÕÌÁÍÁ ÓÉÓÔÅÍÉ İÚÅÒÉÎÄÅÎ 
ÙÁÐÍÁËÔÁÄąÒÌÁÒȢ 3ÏÒÕ ÓÉÓÔÅÍÉÎÅ ÄąĥÁÒąÄÁÎ ÍİÄÁÈÁÌÅ ÅÄÉÌÍÅÓÉÎÉ ÅÎÇÅÌÌÅÍÅË ÉëÉÎ ÓÉÓÔÅÍÅ ÁÉÔ 
52, ÁÄÒÅÓÉ ÂÅÌÉÒÌÉ ÓİÒÅÌÅÒÄÅ ÄÅøÉĥÔÉÒÉÌÍÅËÔÅÄÉÒȢ !ÙÒąÃÁ ÓÏÒÕ ËÉÔÁÐëąËÌÁÒą ÏÔÏÍÁÔÉË ÏÌÁÒÁË 
ÏÌÕĥÔÕÒÕÌÄÕøÕ ÉëÉÎ ÓÏÒÕÌÁÒąÎ ÈÁÚąÒÌÁÎÍÁÓą ÅÓÎÁÓąÎÄÁ ÏÒÔÁÙÁ ëąËÁÂÉÌÅÃÅË ÈÅÍ ÈÁÔÁÌÁÒąÎ ÈÅÍ ÄÅ 
ÚÁÍÁÎ ËÁÙąÐÌÁÒąÎąÎ ĘÎİÎÅ ÇÅëÉÌÍÉĥÔÉÒȢ (ÁÚąÒÌÁÎÁÎ ÓÏÒÕ ËÉÔÁÐëąËÌÁÒą ÈÅÒ ÐÌÁÔÆÏÒÍÄÁ ëÁÌąĥÍÁÓą 
ÉëÉÎ ëąËÔą ÆÏÒÍÁÔą ȢÐÄÆ ÏÌÁÒÁË İÒÅÔÉÌÍÉĥÔÉÒȢ 
Anahtar Kelimeler:  Soru "ÁÎËÁÓąȟ 0ÈÐȟ #ÏÄÅÉÇÎÉÔÅÒȟ 7ÅÂ /ÔÏÍÁÓÙÏÎÕ 

Web Based Test Question Preparation and Question Booklet 

System 

Abstract 

Test method is one of the most commonly used methods in measurement and evaluation. In 
the test method, when the questions are taken from more than one instructor, many problems 
are encountered such as collecting the questions safely, making the booklet and checking the 
questions. In this study, a software has been developed in order to receive and control the 
questions safely from more than one instructor and to prepare the question booklets easily. 
This software has been developed by using the web-based codeigniter web framework due to 
the development and spread of internet technologies. In this software, three different role 
definitions have been made. The instructors defined in the role of question preparation enter 
the questions they have prepared about their fields at any time. The instructors defined in the 
role of the unit responsible are responsible for selecting questions from the questions 
previously entered into the system for the exam defined in the system and for checking these 
questions. The faculty members defined in the role of the administrator are responsible for 
defining the exams on the system and creating the booklets of the questions prepared for the 
exams. While all users are entering the system, they 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 prevent external intervention to the question system. In 
addition, as the question booklets are created automatically, both errors and time losses that 
may arise during the preparation of the questions are prevented. The prepared question 
booklets were produced as .pdf output format for each platform to work. 
Keywords : Data Science, Journal, Template 
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1 DƛǊƛǒ 

'İÎİÍİÚÄÅ ÓÉÓÔÅÍÌÅÒÉÎ ëÏøÕÎÕÎ ×ÅÂ İÚÅÒÉÎÅ 
ÔÁĥąÎÄąøą ÖÅ ÉÎÔÅÒÎÅÔÉÎ ÈÁÙÁÔąÍąÚąÎ ÖÁÚÇÅëÉÌÍÅÚÌÅÒÉ 
ÁÒÁÓąÎÄÁ ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ "Õ ÓÅÂÅÐÌÅ ×ÅÂ ÔÁÂÁÎÌą 
ÓÉÓÔÅÍÌÅÒ ÙÁÙÇąÎÌÁĥÍąĥÔąÒȢ 7ÅÂ ÔÁÂÁÎÌą ÓÉÓÔÅÍÌÅÒ 
ÅÒÉĥÉÍ ËÏÌÁÙÌąøą ÓÁøÌÁÍÁËÔÁÄąÒȢ 9ÁÐąÓą ÉÔÉÂÁÒÉ ÉÌÅ ÔİÍ 
cihazlardaÎ ÇİÎÃÅÌÌÅÍÅË ÙÅÒÉÎÅ ÓÁÄÅÃÅ ÓÕÎÕÃÕ 
İÚÅÒÉÎÄÅÎ ÇİÎÃÅÌÌÅÎÅÒÅË ÅÓÎÅËÌÉË ÓÁøÌÁÍÁËÔÁÄąÒȢ 
!ÙÎą ÚÁÍÁÎÄÁ ÓÉÓÔÅÍ ÂÉÒ ÓÕÎÕÃÕ İÚÅÒÉÎÄÅ ëÁÌąĥÔąøą 
ÉëÉÎ ÅĥÚÁÍÁÎÌą ÉĥÌÅÍÌÅÒÅ ÏÌÁÎÁË ÔÁÎąÍÁËÔÁÄąÒ [1] . 

'İÎİÍİÚÄÅ ÅÎ ëÏË ËÕÌÌÁÎąÌÁÎ ĘÌëÍÅ ÖÅ 
ÄÅøÅÒÌÅÎÄÉÒÍÅ ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ ÂÉÒÉ ÔÅÓÔ ëÏËÔÁÎ 
ÓÅëÍÅÌÉ  ÙĘÎÔÅÍÉÄÉÒȢ "Õ ÙĘÎÔÅÍÌÅ ÕÙÇÕÌÁÎÁÎ 
ÓąÎÁÖÌÁÒ ÂÉÒÄÅÎ ÆÁÚÌÁ ĘøÒÅÔÉÍ ÅÌÅÍÁÎąÎÄÁÎ ÓÏÒÕÌÁÒ 
ÁÌąÎÁÒÁË ÇÅÒëÅËÌÅĥÔÉøÉÎÄÅ ÂÕ ÓİÒÅë ÙÁÖÁĥ 
ÇÅÒëÅËÌÅĥÍÅËÔÅÄÉÒȢ !ÙÎą ÚÁÍÁÎÄÁ ÂÕ ÓİÒÅëÔÅ ÍÁÄÄÉ 
ÈÁÔÁÌÁÒąÎ ÏÌÕĥÁÂÉÌÍÅËÔÅÄÉÒȢ 4ÁÓÁÒÌÁÎÁÎ ÓÉÓÔÅÍÄÅ 
ÔÅÓÔ ÙĘÎÔÅÍÉ ÉÌÅ ÙÁÐąÌÁÎ ÓąÎÁÖÌÁÒÄÁËÉ Éĥ ÁËąĥąÎą 
ÈąÚÌÁÎÄąÒÍÁË ÖÅ ÏÌÕĥÁÂÉÌÅÃÅË ÍÁÄÄÉ ÈÁÔÁÌÁÒąÎ 
ĘÎİÎÅ ÇÅëÍÅË ÈÅÄÅÆÌÅÎÍÉĥÔÉÒȢ 3ÏÒÕÌÁÒąÎ ÇİÖÅÎÌÉ ÂÉÒ 
ĥÅËÉÌÄÅ ÔÏÐÌÁÎÍÁÓąȟ ËÉÔÁÐëąË ÈÁÌÉÎÅ ÇÅÔÉÒÉÌÍÅÓÉ ÖÅ 
ÓÏÒÕÌÁÒąÎ ËÏÎÔÒÏÌ ÅÄÉÌÍÅÓÉ ÇÉÂÉ ÉĥÌÅÍÌÅÒ ×ÅÂ 
ÏÒÔÁÍąÎÄÁÎ ËÏÌÁÙÌąËÌÁ ÖÅ ÏÒÔÁÍ ÂÁøąÍÓąÚ ÏÌÁÒÁË 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÅÓÉ ÈÅÄÅÆÌÅÎÍÉĥÔÉÒȢ  

3ÉÓÔÅÍÉÎ ÇİÖÅÎÌÉøÉÎÉÎ ÓÁøÌÁÎÍÁÓą ÉëÉÎ ςτ ÓÁÁÔÔÅ 
ÂÉÒ ÕÒÌ ÄÅøÉĥÉËÌÉøÉ ÙÁÐąÌÁÃÁË ĥÅËÉÌÄÅ ÔÁÓÁÒÌÁÎÍąĥÔąÒȢ 
"Õ ÕÒÌ ÄÅøÉĥÉËÌÉøÉ ÓÕÎÕÃÕ ÔÁÒÁÆąÎÄÁÎ ÚÁÍÁÎÌÁÎÍąĥ 
ÇĘÒÅÖ ÅËÌÅÎÅÒÅË ÏÔÏÍÁÔÉË ÙÁÐąÌÍÁËÔÁÄąÒȢ 

 

2 YǳƭƭŀƴƤƭŀƴ .ƛƭŜǒŜƴƭŜǊ 

4ÁÓÁÒÌÁÎÁÎ ÓÉÓÔÅÍÄÅ ÔÁÍÁÍÅÎ ÁëąË ËÁÙÎÁËÌą 
ÂÉÌÅĥÅÎÌÅÒ ËÕÌÌÁÎąÌÍąĥÔąÒȢ +ÕÌÌÁÎąÌÁÎ ÂÉÌÅĥÅÎÌÅÒ 
ÁĥÁøąÄÁ ÂÅÌÉÒÔÉÌÍÉĥÔÉÒȢ  

 

2.1 /ƻŘŜƛƎƴƛǘŜǊ ǿŜō œŀǘƤǎƤ  

0(0ȟ ÓÕÎÕÃÕ ÔÁÒÁÆÌą ëÁÌąĥÁÎ ÁëąË ËÁÙÎÁËÌą ÂÉÒ 
ÂÅÔÉË ÄÉÌÉÄÉÒȢ dÓÔÅÍÃÉ ÔÁÒÁÆąÎÄÁÎ ÙÁÐąÌÁÎ ÉÓÔÅËÌÅÒÅ 
html, json, xml gÉÂÉ ÆÏÒÍÁÔÌÁÒÄÁ ëąËÔą İÒÅÔÉÒȢ 0(0 
ÂÉÒëÏË ÐÌÁÔÆÏÒÍÄÁ ËÏÌÁÙÌąËÌÁ ëÁÌąĥÁÂÉÌÉÒ [2] . 

"Õ ëÁÌąĥÍÁÄÁȟ ÐÈÐ ÔÁÂÁÎÌą ÃÏÄÅÉÇÎÉÔÅÒ ×ÅÂ ëÁÔÓą 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ 0ÈÐ ÔÁÂÁÎÌą ÓÉÓÔÅÍÌÅÒ ÐÌÁÔÆÏÒÍ 
ÂÁøąÍÓąÚÄąÒÌÁÒ ÙÁÎÉ ÂÉÒëÏË ÉĥÌÅÔÉÍ ÓÉÓÔÅÍÉÎÄÅ 
ëÁÌąĥÔąÒąÌÁÂÉÌÉÒÌÅÒ [3]Ȣ #ÏÄÅÉÇÎÉÔÅÒȭąÎ ÔÅÒÃÉÈ 
edilmesinin sebebi hafif bir web ëÁÔąÓą ÏÌÍÁÓą ÖÅ 
ÔÁÓÁÒąÍ ĥÁÂÌÏÎÕ ÏÌÁÒÁË -ÏÄÅÌ-'ĘÒİÎİÍ-
+ÏÎÔÒÏÌĘÒ -'+  ÔÁÓÁÒąÍ ĥÁÂÌÏÎÕÎÕ ËÕÌÌÁÎÍÁÓąÄąÒȢ 
-'+ ĥÁÂÌÏÎÕ ÕÙÇÕÌÁÍÁÌÁÒą ÇÅÌÉĥÔÉÒÍÅ ÁĥÁÍÁÓąÎÄÁ 
ËÏÌÁÙÌąË ÓÁøÌÁÍÁËÔÁÄąÒ ÖÅ ÇÅÌÉĥÔÉÒÍÅ ÓİÒÅÃÉÎÉÎ ÈąÚÌą 
ÂÉÒ ĥÅËÉÌÄÅ ÉÌÅÒÌÅÍÅÓÉÎÉ ÓÁøÌÁÍÁËÔÁÄąÒȢ !ÙÒąÃÁ ÐÈÐ 

gelÉĥÔÉÒÉÌÍÅËÔÅ ÏÌÁÎ ÂÉÒ ×ÅÂ ÐÒÏÇÒÁÍÌÁÍÁ ÄÉÌÉÄÉÒ ÖÅ 
ÃÏÄÅÉÇÎÉÔÅÒ ×ÅÂ ëÁÔąÓą ÄÁ ÇÅÌÉĥÔÉÒÉÌÍÅÙÅ ÄÅÖÁÍ 
etmektedir [4] .  

 

¤ÅËÉÌ 5. CodeiÇÎÉÔÅÒ ×ÅÂ ëÁÔąÓą ÁËąĥ ĥÅÍÁÓą [4]  

 

2.2 Mysql 

"Õ ëÁÌąĥÍÁÄÁ ÇİÖÅÎÉÌÉÒ ÖÅ ÅÎ ÐÏÐİÌÅÒ ÁëąË 
ËÁÙÎÁË ÉÌÉĥËÉÓÅÌ ÖÅÒÉ ÔÁÂÁÎÌÁÒą ÁÒÁÓąÎÄÁ ÙÅÒ ÁÌÁÎ 
ÍÙÓÑÌ ËÕÌÌÁÎąÌÍąĥÔąÒȢ -ÙÓÑÌ ÐÈÐ ÉÌÅ ÕÙÕÍÌÕÌÕøÕ ÖÅ 
ÈąÚÌą ÔÅÐËÉ ÓİÒÅÓÉ ÉÌÅ ÂÉÌÉÎÍÅËÔÅÄÉÒ[5], [6]  . 
4ÁÓÁÒÌÁÎÁÎ ÓÉÓÔÅÍÄÅ ËÕÌÌÁÎąÃąȟ ÓÏÒÕȟ ÓÏÒÕ ÃÅÖÁÐÌÁÒąȟ 
ÄÅÒÓÌÅÒ ÖÂȢ ÇÉÂÉ ÂÉÌÇÉÌÅÒ ÉÌÉĥËÉÓÅÌ ÏÌÁÒÁË ÔÁÓÁÒÌÁÎÁÎ ÂÕ 
ÖÅÒÉ ÔÁÂÁÎąÎÄÁ ÔÕÔÕÌÍÕĥÔÕÒȢ 3ÉÓÔÅÍÉÎ ÖÅÒÉ ÔÁÂÁÎą 
ÔÁÓÁÒąÍą ¤ÅËÉÌ ςȭÄÅ ÖÅÒÉÌÍÉĥÔÉÒȢ 

 

 

¤ÅËÉÌ 6. 6ÅÒÉ ÔÁÂÁÎą ÔÁÓÁÒąÍą 

 

2.3 TcpŘŦ YǸǘǸǇƘŀƴŜǎƛ 

4ÃÐÄÆ ËİÔİÐÈÁÎÅÓÉ ÐÄÆ ÂÅÌÇÅÌÅÒÉ ÏÌÕĥÔÕÒÍÁË ÉëÉÎ 
ËÕÌÌÁÎąÌÁÎ ÐÈÐ ËİÔİÐÈÁÎÅÓÉÄÉÒȢ !ëąË ËÁÙÎÁËÌą ÂÉÒ 
ËİÔİÐÈÁÎÅÄÉÒ ÖÅ ÅÎ ÐÏÐİÌÅÒ ÐÈÐ ÔÁÂÁÎÌą ÐÄÆ 
ËİÔİÐÈÁÎÅÓÉÄÉÒ [7], [8]Ȣ "Õ ëÁÌąĥÍÁÄÁ ÓÏÒÕ 
ËÉÔÁÐëąËÌÁÒąÎąÎ ÏÌÕĥÔÕÒÕÌÍÁÓąÎÄÁ ÔÃÐÄÆ ËİÔİÐÈÁÎÅÓÉ 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ 
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¤ÅËÉÌ 7. 4ÃÐÄÆ ÉÌÅ ÏÌÕĥÔÕÒÕÌÍÕĥ ËÉÔÁÐëąË ĘÒÎÅøÉ 

 

2.4 Adminlte  ŀōƭƻƴǳ 

!ÄÍÉÎÌÔÅ ÅÎ ÐÏÐİÌÅÒ ×ÅÂ ÕÙÇÕÌÁÍÁÓą ÔÁÓÁÒąÍ 
ĥÁÂÌÏÎÕÄÕÒȢ "Õ ĥÁÂÌÏÎ ÔÁÍÁÍÅÎ ÁëąË ËÁÙÎÁËÌą 
ÏÌÍÁÓąÎąÎ ÙÁÎąÎÄÁ ÄÕÙÁÒÌą ÒÅÓÐÏÎÓÉÖÅ  ÂÉÒ ÙÁÐąÙÁ 
ÓÁÈÉÐÔÉÒȢ 4İÍ ÅËÒÁÎ ÂÏÙÕÔÌÁÒąÎÄÁ ÂÏÚÕÌÍÁ 
ÏÌÍÁËÓąÚąÎ ÇĘÒİÎÔİÌÅÎÅÂÉÌÉÒȢ "Õ ĥÁÂÌÏÎ ÉëÅrisinde 
ÁëąË ËÁÙÎÁËÌą ÃÓÓ ËİÔİÐÈÁÎÅÓÉ ÏÌÁÎ ÂÏÏÔÓÔÒÁÐȭą 
ÂÁÒąÎÄąÒąÒȢ 

 

 

¤ÅËÉÌ 8. 4ÃÐÄÆ ÉÌÅ ÏÌÕĥÔÕÒÕÌÍÕĥ ËÉÔÁÐëąË ĘÒÎÅøÉ 

 

2.5 /ƪŜŘƛǘǀǊ 

#ËÅÄÉÔĘÒ ÊÁÖÁÓÃÒÉÐÔ ÉÌÅ ÙÁÚąÌÍąĥ ×ÅÂ 
ÕÙÇÕÌÁÍÁÌÁÒąÎÄÁ ËÕÌÌÁÎąÌÁÎ ÐÏÐİÌÅÒ ÂÉÒ ÚÅÎÇÉÎ 
metin ÅÄÉÔĘÒİÄİÒȢ "Õ ÓÉÓÔÅÍÄÅ ËÕÌÌÁÎąÌÁÎ ÖÅÒÓÉÙÏÎÕ 
ÁëąË ËÁÙÎÁËÌąÄąÒȢ 3ÉÓÔÅÍÅ ÇÉÒÉÌÅÎ ÓÏÒÕÌÁÒąÎ 
ÄİÚÅÎÌÅÎÍÅÓÉ ÉëÉÎ ËÕÌÌÁÎąÌÍąĥÔąÒȢ 

 

3 {ƛǎǘŜƳ ¢ŀǎŀǊƤƳƤ 

3ÉÓÔÅÍȟ ÔÅÓÔ ÓąÎÁÖÌÁÒąÎÄÁ ÂÉÒÄÅÎ ÆÁÚÌÁ ĘøÒÅÔÉÍ 
ÅÌÅÍÁÎąÎÄÁÎ ÓÏÒÕ ÔÏÐÌÁÎÁÒÁË ÈÁÚąÒÌÁÎÁÎ 
ËÉÔÁÐëąËÌÁÒąÎ ÄÁÈÁ ÐÒÁÔÉË ÖÅ ÈÁÔÁÓąÚ ÂÉÒ ĥÅËÉÌÄÅ 
ÏÌÕĥÔÕÒÕÌÍÁÓąÎą ÈÅÄÅÆÌÅÍÅËÔÅÄÉÒȢ 7ÅÂ ÔÁÂÁÎÌą 

ÏÌÁÒÁË ÔÁÓÁÒÌÁÎÁÎ ÓÉÓÔÅÍ ÐÌÁÔÆÏÒÍ ÂÁøąÍÓąÚ 
ëÁÌąĥÁÂÉÌÍÅËÔÅÄÉÒȢ vøÒÅÔÉÍ ÅÌÅÍÁÎÌÁÒą ËÏÎÕÍÌÁÒą ÎÅ 
ÏÌÕÒÓÁ ÏÌÓÕÎ ÉÎÔÅÒÎÅÔ ÂÁøÌÁÎÔąÓą ÏÌÁÎ ÂÉÒ ÃÉÈÁÚ ÉÌÅ 
ÓÉÓÔÅÍÅ ÅÒÉĥÅÂÉÌÍÅËÔÅÄÉÒÌÅÒȢ 

3ÉÓÔÅÍÅ ÇÉÒÉĥ ÉĥÌÅÍÉÎÄÅ ÄÏøÒÕÌÁÍÁ ÙĘÎÔÅÍÉ 
olarak kuruma ait ÍÅÒËÅÚÉ ËÉÍÌÉË ÄÏøÒÕÌÁÍÁ 
sistemi ,$!0  ËÕÌÌÁÎąÌÍÁËÔÁÄąÒ ÖÅ ÉÓÔÅÎÉÒÓÅ 
ÍÁÎÕÅÌ ÐÁÒÏÌÁ ÉÌÅ ÄÅ ËÉÍÌÉË ÄÏøÒÕÌÁÍÁ 
ÙÁÐąÌÁÂÉÌÍÅËÔÅÄÉÒȢ 9ĘÎÅÔÉÃÉ ÓÉÓÔÅÍÅ ËÕÌÌÁÎąÃą 
ÅËÌÅÒËÅÎ ÂÕ ÙĘÎÔÅÍÉ ÂÅÌÉÒÌÅÍÅËÔÅÄÉÒȢ 

3ÉÓÔÅÍ İë ËÕÌÌÁÎąÃą ÒÏÌİ ÏÌÁÃÁË ĥÅËÉÌÄÅ 
ÔÁÓÁÒÌÁÎÍąĥÔąÒȢ "ÕÎÌÁÒ ÙĘÎÅÔÉÃÉȟ ÂĘÌİÍ ÂÁĥËÁÎą ÖÅ 
akademik personeldir. Bu rollerin kendilerine ait 
ÙÅÔËÉÌÅÒÉ ÂÕÌÕÎÍÁËÔÁÄąÒȢ "Õ ÒÏÌÌÅÒÉÎ ËÁÂÉÌÉÙÅÔÌÅÒÉ 
ÁĥÁøąÄÁ ÂÅÌÉÒÔÉÌÍÉĥÔÉÒȢ 

 

3.1 ¸ǀƴŜǘƛŎƛ 

9ĘÎÅÔÉÃÉ ÓÉÓÔÅÍ İÚÅÒÉÎÄÅ ÁĥÁøąÄÁ ÂÅÌÉÒÔÉÌÅÎ 
ÉĥÌÅÍÌÅÒÉ yapabilmektedir. 

 

ü "ĘÌİÍ ÂÁĥËÁÎÌąËÌÁÒą ÔÁÎąÍÌÁÍÁÌÁÒą 
ÙÁÐąÌÁÂÉÌÍÅËÔÅÄÉÒȢ 

ü 9ÁÒąÙąÌ ÔÁÎąÍÌÁÍÁÌÁÒą ÙÁÐąÌÁÂÉÌÍÅËÔÅÄÉÒȢ 

ü 3ąÎÁÖ ÔİÒİ ÔÁÎąÍÌÁÍÁÌÁÒą ÙÁÐąÌÁÂÉÌÍÅËÔÅÄÉÒȢ 

ü $ÅÒÓ ÔÁÎąÍÌÁÍÁÌÁÒą ÂĘÌİÍ ÂÁĥËÁÎÌąøąÎÁ ÖÅ 
ÙÁÒąÙąÌÁ ÂÁøÌą ÏÌÁÒÁË ÙÁÐąÌÁÂÉÌÍÅËÔÅÄÉÒȢ 

 

 

¤ÅËÉÌ 9. $ÅÒÓ ÅËÌÅÍÅ ÓÁÙÆÁÓą 

 

ü +ÕÌÌÁÎąÃą ÔÁÎąÍÌÁÍÁÌÁÒą ÙÁÐąÌÁÂÉÌÍÅËÔÅÄÉÒȢ 

ü 3ąÎÁÖ ÔÁÎąÍÌÁÍÁÌÁÒą ÄÅÒÓÌÅÒ ÓÅëÉÌÅÒÅË 
ÙÁÐąÌÁÂÉÌÍÅËÔÅÄÉÒȢ "Õ ÔÁÎąÍÌÁÍÁ ÙÁÐąÌąÒËÅÎ 
ĘøÒÅÔÉÍ ÅÌÅÍÁÎÌÁÒąÎąÎ ÅÎ ÓÏÎ ÓÏÒÕ ÇÉÒÉĥ 
ÔÁÒÉÈÉ ÖÅ ÓÁÁÔÉ ÄÅ ÁÌąÎÁÒÁË ĘøÒÅÔÉÍ 
ÅÌÅÍÁÎÌÁÒąÎąÎ ÂÕ ÔÁÒÉÈÔÅÎ ÓÏÎÒÁ ÓÏÒÕ ÇÉÒÉĥÉ 
engellenmektedir. 
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¤ÅËÉÌ 10. 3ąÎÁÖ ÏÌÕĥÔÕÒÍÁ ÓÁÙÆÁÓą 

 

ü vøÒÅÔÉÍ ÅÌÅÍÁÎÌÁÒąÎąÎ ÓąÎÁÖÁ ÇÉÒÄÉøÉ 
ÓÏÒÕÌÁÒ ÄİÚÅÎÌÅÎÅÂÉÌÍÅËÔÅÄÉÒȢ 

ü +ÉÔÁÐëąË ĥÁÂÌÏÎÕ ÔÁÎąÍÌÁÍÁÌÁÒą 
ÙÁÐąÌÁÂÉÌÍÅËÔÅÄÉÒȢ "Õ ĥÁÂÌÏÎÌÁÒ ÆÁÒËÌą 
ÓąÎÁÖÌÁÒÄÁ ÇÉÒÉĥ ÓÁÙÆÁÓą ÁëąËÌÁÍÁÓąȟ ÓÏÎ ÓÁÙÆÁ 
ÁëąËÌÁÍÁÓą ÇÉÂÉ ÍÅÔÉÎÌÅÒÉÎ ÄÅøÉĥÔÉÒÉÌÍÅÓÉÎÉ 
ÓÁøÌÁÍÁËÔÁÄąÒȢ 

ü +ÉÔÁÐëąË ÏÌÕĥÔÕÒÍÁ ÉĥÌÅÍÌÅÒÉ ÓąÎÁÖ 
ÄİÚÅÎÌÅÍÅ ÔÁÒÉÈÉÎÄÅÎ ÓÏÎÒÁ ÓÏÒÕ 
ËÉÔÁÐëąËÌÁÒąÎą ÏÌÕĥÔÕÒÍÁÍąÚą ÓÁøÌÁÒȢ 3ÏÒÕ 
ËÉÔÁÐëąËÌÁÒą ÏÌÕĥÔÕÒÕÌÕÒËÅÎ ÓÏÒÕÌÁÒ ÖÅ 
ceÖÁÐÌÁÒ ÒÁÓÔÇÅÌÅ ËÁÒąĥÔąÒąÌÁÒÁË 
ÏÌÕĥÔÕÒÕÌÕÒÌÁÒȢ 

ü 3ÉÓÔÅÍ İÚÅÒÉÎÄÅ ÂĘÌİÍ ÂÁĥËÁÎÌąËÌÁÒąÎÁ 
ÂÁøÌą ÄÅÒÓÌÅÒÉÎ ÓÏÒÕ ÂÁÎËÁÌÁÒąÎÄÁËÉ ÓÏÒÕÌÁÒą 
ÇĘÒİÎÔİÌÅÙÅÂÉÌÍÅËÔÅÄÉÒȢ 

3.2 .ǀƭǸƳ .ŀǒƪŀƴƤ 

"ĘÌİÍ ÂÁĥËÁÎÌÁÒą ÙĘÎÅÔÉÃÉÎÉÎ ÏÌÕĥÔÕÒÄÕøÕ 
ÓąÎÁÖÌÁÒÁ ÓÏÒÕ ÅËÌÅÙÅÂÉÌÉÒ ÖÅ ÂÕ ÓÏÒÕÌÁÒąÎ 
oturÕÍÌÁÒąÎą ÂÅÌÉÒÌÅÙÅÂÉÌÉÒȢ !ÙÎą ÚÁÍÁÎÄÁ ÂĘÌİÍ 
ÂÁĥËÁÎÌąøąÎąÎ ÓÏÒÕ ÂÁÎËÁÓąÎÁ ÄÁ ÓÏÒÕ ÅËÌÅÙÅÂÉÌÉÒÌÅÒȢ 
"ĘÌİÍ ÂÁĥËÁÎÌąøąÎąÎ ÓÏÒÕ ÂÁÎËÁÓąÎÄÁ ÂÕÌÕÎÁÎ ÖÅ 
ÓąÎÁÖÌÁÒÁ ÅËÌÅÎÍÉĥ ÔİÍ ÓÏÒÕÌÁÒą ÄİÚÅÎÌÅÙÅÂÉÌÍÅ 
ÙÅÔËÉÓÉ ÂÕÌÕÎÍÁËÔÁÄąÒȢ 

3ÉÓÔÅÍ ÓąÎÁÖÁ ÅËÌÅÎÅÎ ÓÏÒÕÌÁÒą ÏÔÏÍÁÔÉË ÏÌarak 
ÂĘÌİÍ ÂÁĥËÁÎÌąøą ÓÏÒÕ ÂÁÎËÁÓąÎÁ ÄÁ ÅËÌÅÍÅËÔÅÄÉÒȢ 
3ąÎÁÖ ÄİÚÅÎÌÅÍÅ ÔÁÒÉÈÉÎÅ ËÁÄÁÒ ÓąÎÁÖ ÓÏÒÕÌÁÒąÎą 
ÇİÎÃÅÌÌÅÙÅÂÉÌÍÅËÔÅÄÉÒȢ 3ąÎÁÖ ÄİÚÅÎÌÅÍÅ ÔÁÒÉÈÉ 
ÇÅëÔÉËÔÅÎ ÓÏÎÒÁ ÓąÎÁÖÁ ÅËÌÅÎÅÎ ÓÏÒÕÌÁÒ 
ÄİÚÅÎÌÅÎÅÍÅÍÅËÔÅÄÉÒȢ "ĘÌİÍ ÂÁĥËÁÎą ÐÁÎÅÌÉ ¤ÅËÉÌ 
χȭÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 
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3.3 Akademik Personel 

!ËÁÄÅÍÉË ÐÅÒÓÏÎÅÌÌÅÒ ÂÁøÌą ÏÌÄÕøÕ ÂĘÌİÍ 
ÂÁĥËÁÎÌąøąÎąÎ ÓÏÒÕ ÂÁÎËÁÓąÎÄÁËÉ ÖÅ ÓąÎÁÖÌÁÒÄÁËÉ 
ÔİÍ ÓÏÒÕÌÁÒą ÇĘÒİÎÔİÌÅÙÅÂÉÌÍÅËÔÅÄÉÒȢ !ÎÃÁË ÓÁÄÅÃÅ 
ËÅÎÄÉÓÉÎÉÎ ÅËÌÅÄÉøÉ ÓÏÒÕÌÁÒ İÚÅÒÉÎÄÅ ÄİÚÅÎÌÅÍÅ 
ÙÅÔËÉÓÉ ÖÁÒÄąÒȢ 9ĘÎÅÔÉÃÉ ÔÁÒÁÆąÎÄÁÎ ÏÌÕĥÔÕÒÕÌÁÎ 
ÓąÎÁÖÌÁÒ ÂĘÌİÍ ÂÁĥËÁÎÌÁÒąÎąÎ ÐÁÎÅÌÉÎÄÅ ÏÌÄÕøÕ ÇÉÂÉ 
ÍÅÎİÄÅ ÇĘÒİÎÔİÌÅÎÍÅËÔÅÄÉÒȢ !ËÁÄÅÍÉË ÐÅÒÓÏÎÅÌ 
ÐÁÎÅÌÉ ¤ÅËÉÌ ψȭÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 

 

 

¤ÅËÉÌ 12. "ĘÌİÍ ÂÁĥËÁÎą ÐÁÎÅÌÉ 

4 SƻƴǳœƭŀǊ 

3ÉÓÔÅÍÄÅ ÂĘÌİÍ ÂÁĥËÁÎÌąËÌÁÒą ÖÅ ÁËÁÄÅÍÉË 
ÐÅÒÓÏÎÅÌÌÅÒÉÎ ÓÏÒÕ ÂÁÎËÁÓą ÏÌÕĥÔÕÒÍÁÓąÎÁ ÖÅ ÂÕ 
ÓÏÒÕ ÂÁÎËÁÌÁÒąÎąÎ ×ÅÂ ÏÒÔÁÍąÎÄÁÎ ËÏÌÁÙÌąËÌÁ 
ÅÒÉĥÉÌÅÂÉÌÉÒ ÏÌÍÁÓą ÓÁøÌÁÎÍąĥÔąÒȢ "ĘÙÌÅÌÉËÌÅ ĘøÒÅÔÉÍ 
ÅÌÅÍÁÎÌÁÒą ÉÓÔÅÄÉËÌÅÒÉ ÚÁÍÁÎ ÓÉÓÔÅÍÅ ÓÏÒÕ 
ekleyebilmektedirler. "Õ ÓÏÒÕÌÁÒąÎ ÄÁÈÁ ËÁÌÉÔÅÌÉ 
ÏÌÍÁÓąÎÁ ÄÁ ÏÌÁÎÁË ÓÁøÌÁÍąĥÔąÒȢ "ĘÙÌÅÃÅ ÓąÎÁÖ 
ÓÏÒÕÌÁÒąÎąÎ ÇİÖÅÎÌÉ ÂÉÒ ÏÒÔÁÍÄÁ ÁÌąÎÁÒÁË ÓąÎÁÖ 
ÓÏÒÕÌÁÒąÎą ÓąÎÁÖÄÁÎ ĘÎÃÅ ÇĘÒÅÖÌÉÌÅÒ ÄąĥąÎÄÁ ÈÉë 
ËÉÍÓÅÎÉÎ ÇĘÒÍÅÙÅÃÅË ĥÅËÉÌÄÅ ÔÁÓÁÒÌÁÎÍąĥÔąÒȢ !ÙÒąÃÁ 
ÓÏÒÕ ËÉÔÁÐëąËÌÁÒąÎąÎ ÏÌÕĥÔÕÒÕÌÍÁÓą ÅÓÎÁÓąÎÄÁ 
ÍÅÙÄÁÎÁ ÇÅÌÅÎ ÍÁÄÄÉ ÈÁÔÁÌÁÒ ÅÎ ÁÚÁ ÉÎÄÉÒÉÌÍÉĥ ÖÅ 
ÓÏÒÕ ËÉÔÁÐëąËÌÁÒą ÏÔÏÍÁÔÉË ÂÉÒ ĥÅËÉÌÄÅ 
ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ 

 

 

Kaynaklar 

[1]  0Ȣ "ÏÄÏÒÉË ÁÎÄ $Ȣ *ÕÔÌÁȟ Ȱ0ÒÉÖÁÃÙ ×ÉÔÈ 7ÅÂ 
Serivces: Intelligence Gathering and EÎÆÏÒÃÅÍÅÎÔȟȱ 
in 2008 IEEE/WIC/ACM International Conference 
on Web Intelligence and Intelligent Agent 
Technology, 2008, pp. 546ɀ549. 

[2]  (Ȣ (ÁÍÁÍ ÁÎÄ /Ȣ #ÈÅÉËÈÒÏÕÈÏÕȟ Ȱ7ÅÂ 
ÂÁÓÅÄ ÉÎÔÅÒÁÃÔÉÖÅ ÐÌÁÔÆÏÒÍ ÆÏÒ ÌÅÁÒÎÉÎÇ ÂÙ ÈÅÁÒÉÎÇȟȱ 
in 2012 International Conference on Education and 
e-Learning Innovations, ICEELI 2012, 2012, pp. 1ɀ3. 



 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!ΩмфύΣ October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

 
e-ISBN: 978-605-031-662-9 

88 
 

[3]  G. U. Da-ÇÁÎÇȟ Ȱ!ÎÁÌÙÓÉÓ ÏÆ -ÏÄÅÌ-based MVC 
&ÒÁÍÅ×ÏÒË ÆÏÒ 0(0 $ÅÖÅÌÏÐÍÅÎÔ #ÏÄÅ)ÇÎÉÔÅÒȟȱ 
Jiangxi Sci., vol. 5, p. 22, 2009. 

[4]  )Ȣ %ÌÌÉÓ,ÁÂȟ Ȱ!ÐÐÌÉÃÁÔÉÏÎ &ÌÏ× #ÈÁÒÔ ȡ 
#ÏÄÅ)ÇÎÉÔÅÒ 5ÓÅÒ 'ÕÉÄÅȢȱ /ÎÌÉÎÅ Ȣ !ÖÁÉÌÁÂÌÅȡ 
https://www.codeigniter.com/user_guide/overvie
w/appflow.html%0Ahttps://ellislab.com/codeigni
ter/user -guide/overview/appflow.html. [Accessed: 
23-Oct-2018]. 

[5]  8Ȣ 9Õ ÁÎÄ #Ȣ 9Éȟ Ȱ$ÅÓÉÇÎ ÁÎÄ )ÍÐÌÅÍÅÎÔÁÔÉÏÎ 
of the 7ÅÂÓÉÔÅ "ÁÓÅÄ ÏÎ 0(0 ǪÁÍÐȠ -931,ȟȱ ÉÎ 
2010 International Conference on E-Product E-
Service and E-Entertainment, 2010, pp. 1ɀ4. 

[6]  Hardono, I. Surjandari, A. Rachman, Y. A. B. 
0ÁÎÊÁÉÔÁÎȟ ÁÎÄ !Ȣ 2ÏÓÙÉÄÁÈȟ Ȱ$ÅÖÅÌÏÐÍÅÎÔ ÏÆ ÔÈÅÓÅÓ 
categorization system search engine using PHP and 
-Ù31,ȟȱ ÉÎ 2017 International Conference on 
Information Technology Systems and Innovation 
(ICITSI), 2017, pp. 194ɀ199. 

[7]  D. Liarokapis, D. Exarhos, C. Tsibanis, and L. 
-ÅÒÁËÏÓȟ Ȱ%ØÔÅÎÄÉÎÇ ÁÎ /ÐÅÎ 3ÏÕÒÃÅ ,ÅÁÒÎÉÎÇ 
Management System (Open eClass) as a Student 
0ÒÏÊÅÃÔȟȱ ÉÎ 2019 International Conference on 
Information Technologies (InfoTech), 2019, pp. 1ɀ
4. 

[8]  -Ȣ ,ÏÉÍÕÌÁÈÔÉȟ Ȱ%ÖÅÎÔ 0ÁÓÓ 'ÅÎÅÒÁÔÏÒȟȱ 
2012. 

 

 



 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!Ωм9), October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

e-ISBN: 978-605-031-662-9 
89 

 

Artificial Bee Colony Algorithm for Estimating Parameters of Inverse Weibull Model via 
Maximum Likelihood Method 

Ilhan USTA1, Volkan YEķĶLDERE2 

1Department of Statistics, Eskisehir Technical University, Eskisehir, TURKEY 
 

 
Abstract 

The inverse Weibull (IW) model is an important probability distribution which can be easily 
applied to a wide range of situations including applications in medicine, reliability, data 
science and so on. Maximum likelihood (ML) estimation method is a quite common procedure 
to estimate the parameters of IW distribution. However, the ML estimators for the two 
parameters of IW model cannot be obtained analytically. In this study, artificial bee colony 
(ABC) algorithm, which is a heuristic-based optimization method is used to compute the ML 
estimates of the IW model parameters. The ML estimates are also obtained by the numerical 
method. Finally, Monte Carlo simulation studies are used to assess the performance of our 
proposed algorithm. The results show that the ABC algorithm perform better than the 
numerical method. 
Keywords:  Inverse Weibull Distribution, Maximum Likelihood Method, Artificial Bee Colony 
Algorithm, Monte Carlo Simulation 

 

1 Introduction 

Keller and Kamath [1] derived the inverse 
Weibull (IW) distribution for modelling reliability 
data and considered this model by investigating 
failures of mechanical components subject to 
degradation phenomena. The IW distribution is an 
important probability distribution that used to 
analyze a variety of failure characteristics such as 
infant mortality, useful life and wear-out 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 two-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 IW 
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 Newton-Raphson (NR) method. 
However, numerical methods may have some 
problems such as convergence to the wrong root, 
non-convergence of iterations and suchlike.  

The aim of this paper is to presents the artificial 
bee colony (ABC) algorithm to solve the parameter 
estimation problem. The ML estimates of the IW 
distribution parameters are also obtained by using 
NR method. A comprehensive Monte-Carlo 
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 
Section 2, we will give a brief explanation of the IW 
distribution and  ML estimators of the IW 
distribution parameters. Section 3 provides an 
overview of the ABC algorithm. The results of a 
Monte-Carlo simulation study are given in Section 4, 
followed by conclusions in Section 5. 

2 Model and Estimation 

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

2.1 Inverse Weibull Distribution 

The random variable X has an IW distribution if 
its cumulative distribution function (cdf) defines as 
follows  
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Ὂὼ Ὡ ȟ ὼ πȟ ‌ȟ‍ π ρ 

×ÈÅÒÅ ɻ ÉÓ ÔÈÅ ÓÃÁÌÅ ÐÁÒÁÍÅÔÅÒ ÁÎÄ ɼ ÉÓ ÔÈÅ 
shape parameter. The corresponding probability 
density function (pdf) is obtained by 

Ὢὼ
‍

‌

ὼ

‌
Ὡ  ς 

The ▓th moment about zero of IW distribution 

Ὁὢ ‌ῲρ
Ὧ

‍
 σ 

where ῲ is the gamma function. 

2.2 Maximum Likelihood Estimators 

Let ● ●ȟ●ȟȣȟ●▪  be a random sample of size ▪ 

from IW distribution. The log-likelihood function 
 is as follows: 

Љ ὲὰὲ‍ ὲ‍ὰὲ‌ ‍ ρ ὰὲὼ

‌ ὼ  

τ 

After taking the first derivate of  with respect to ♪ 
and ♫, the likelihood equations for the parameters 
are obtained by 

‬Љ

‬‌

ὲ‍

‌
‍‌ ὼ πȟ υ 
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‍
ὲὰὲ‌ ὰὲὼ ‌ ὰὲ‌ ὼ

‌ ὼ ὰὲὼ πȢ 

φ 

It is obvious that the equations υ and φ 
cannot be solved in closed form. Therefore, 
numerical methods such as the NR are applied to 
compute the ML estimators of ‌ and ‍. 

3 Artificial Bee Colony Algorithm 

The ABC algorithm is a population-based 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 bees, 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 
discover before, that is, the possible solutions with 
high availability. 

The ABC algorithm has two basic assumptions. 
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 to the 
number of bees. 

The steps of ABC algorithm are given below: 

1) Initialize the population of solutions 

2) Evaluate the solution quality for each 
population 

3) Set cycle to 1 

4) Repeat 

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

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 
fitness 

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) ὧώὧὰὩὧώὧὰὩρ 

13) Until ὧώὧὰὩάὥὼὭάόά ὧώὧὰὩ ὲόάὦὩὶ 

4 Simulation 

In this section, a Monte-Carlo 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 size ὲ ςυȟυπȟρππ from 
the IW distribution with the parameters ‌ ρȟ‍
πȢσȟπȢυȟρȟς. For ὔ υππππὲϳ  repetitions, the 
performance of the ML estimates is measured with 
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different criteria such as bias, mean square error 
(MSE). These criteria are defined as follows 

ὄὭὥί—
ρ

ὔ
— — χ 

ὓὛὉ—
ρ

ὔ
— —  ψ 

where — ‌ȟ‍  is the estimate of — ‌ȟ‍ 

for the Ὥth 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 
ρππππ. All simulation programs are written by 
MATLAB (2019a). The simulation results are 
presented in Tables 1-2. 

Table 1. Simulated mean, bias and MSE values 
for ‌ ρ, ‍ πȢσ and πȢυȢ 

Table 2. Simulated mean, bias and MSE values for 
‌ ρȟ‍ ρ and ‍ ςȢ 

▪ 
Crite

ria 

♪  ♫ Ȣ ♪  ♫ Ȣ 

╜╛╔╝╡ ╜╛╔═║╒ ╜╛╔╝╡ ╜╛╔═║╒ ╜╛╔╝╡ ╜╛╔═║╒ ╜╛╔╝╡ ╜╛╔═║╒ 

2

5 

Bias 

-

1.4

661 

0.36

81 

0.0

500 

0.01

95 

-

1.7

616 

0.10

35 

0.0

379 

0.03

09 

MSE 

21.

239

6 

1.44

77 

0.0

103 

0.00

34 

85.

850

7 

0.26

31 

0.0

178 

0.00

89 

CW

R

Ϸ  

41.90 30.65 

5

0 

Bias 

-

1.9

891 

0.16

55 

0.0

430 

0.00

77 

-

1.7

689 

0.06

51 

0.0

378 

0.01

52 

MSE 

31.

193

7 

0.45

79 

0.0

090 

0.00

13 

41.

713

4 

0.10

57 

0.0

081 

0.00

40 

CW

R

Ϸ  

33.90 28.40 

1

0

0 

Bias 

-

2.3

494 

0.05

07 

0.0

394 

0.00

45 

-

1.8

949 

0.02

09 

0.0

285 

0.01

25 

MSE 

23.

589

9 

0.13

52 

0.0

064 

0.00

07 

22.

447

7 

0.05

57 

0.0

051 

0.00

16 

CW

R

Ϸ  

30.00 27.00 
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5 Conclusion 

In this paper, we discuss the performance of the 
ML estimates through NR method and ABC 
algorithm for estimating the two parameters of IW 
distribution . Monte-Carlo simulation studies are 
used to evaluate the performance of the estimates 
in terms of bias and MSE. Based on the simulation 
results, it is shown that in all cases the ML estimates 
via ABC algorithm have a smaller bias and MSE than 
that ML estimates obtained by using NR. 
Furthermore, the rates of coverage to the wrong 
root using ABC algorithm are better than NR 
method in all cases. Therefore, we recommend 
using the ABC algorithm to obtain ML estimators for 
the parameters of the IW distribution.  
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2
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Bias 

-

0.4

075 

0.04

14 
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0.0
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0.05

81 

-

0.0

522 

0.01

36 

-

0.5
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0.10
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12.
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0.05
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0.2
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0.03
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4.0

375 

0.01
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53 

CW

R
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5
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Bias 

-

0.5

142 

0.01

84 

-

0.0

375 

0.02

77 

-

0.0

459 

0.00

49 

-

0.6

336 

0.05

56 

MSE 

13.

048
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0.02

16 
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009 
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54 
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992 
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87 

CW

R
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1

0

0 

Bias 

-

0.3

932 

0.00

94 

-

0.0

235 

0.01

87 
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Abstract 

In this study, a text classification scheme for Turkish texts has been performed. Style 
extraction and a modified version of abstract feature extraction method are utilized to create 
feature vectors to represent each document. Seven different data sets have been used to test 
ÔÈÅ ÃÌÁÓÓÉÆÉÃÁÔÉÏÎ ×ÉÔÈ ÔÈÒÅÅ ÄÉÆÆÅÒÅÎÔ ÃÌÁÓÓÉÆÉÅÒÓȟ .ÁāÖÅ "ÁÙÅÓȟ Ë-NN and Simple Logistics. The 
results are promising, and we achieve more than 95% accuracy in most of the cases.  
Keywords : Text Classification, Feature Extraction, Machine Learning 

T¿rk­e Metinler i­in Makine ¥ĵrenmesiyle Bir Sēnēflandērma 

mȊŜǘ 

"Õ ëÁÌąĥÍÁÄÁ 4İÒËëÅ ÍÅÔÉÎÌÅÒ ÉëÉÎ ÂÉÒ ÓąÎąÆÌÁÎÄąÒÍÁ ĥÅÍÁÓą ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ 3ÔÉÌ ëąËÁÒąÍą 
ÖÅ ÙÅÎÉÌÅÎÍÉĥ ÓÏÙÕÔ ĘÚÎÉÔÅÌÉË ëąËÁÒąÍ ÙĘÎÔÅÍÉ ËÕÌÌÁÎąÌÁÒÁË ÈÅÒ ÄĘËİÍÁÎ ÉëÉÎ ĘÚÎÉÔÅÌÉË ÖÅËÔĘÒİ 
ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ İë ÆÁÒËÌą ÓąÎąÆÌÁÎÄąÒąÃąÙąȟ .ÁāÖÅ "ÁÙÅÓȟ Ë-NN ve Simple Logistics, test etmek 
ÉëÉÎ ÙÅÄÉ ÆÁÒËÌą ÖÅÒÉ ËİÍÅÓÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ 3ÏÎÕëÌÁÒ ÕÍÉÔ ÖÅÒÉÃÉÄÉÒ ÖÅ ÄÕÒÕÍÌÁÒąÎ ÂÉÒ ëÏøÕÎÄÁ 
Ϸωυȭ ÉÎ İÚÅÒÉÎÄÅ ÂÁĥÁÒą ÍÅÖÃÕÔÔÕÒȢ 
Anaht ar Kelimeler:  Metin 3ąÎąÆÌÁÎÄąÒÍÁ ȟ vÚÎÉÔÅÌÉË KąËÁÒąÍȟ -ÁËÉÎÅ vøÒÅÎÍÅÓÉ 

1 Introduction 

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

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

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

3 Method  

In our study, text classification is 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 
ÁÆÆÅÃÔ ÁÎÙ ÃÌÁÓÓÅÓȢ !ÓÓÕÍÅ ÔÈÅ ×ÏÒÄ ȰÖÅȱ ×ÈÉÃÈ 
ÍÅÁÎÓ ȰÁÎÄȱ ÉÎ 4ÕÒËÉÓÈȢ )Ô ÏÃÃÕÒÓ ÓÏ ÆÒÅÑÕÅÎÔÌÙ ÉÎ 
each document because it is just a coordinating 
conjunction. Its presence does not generally help 
distinguish one document or a class from another. 
On the contrary, specific words that infrequently 
occur between different documents are more 
ÉÍÐÏÒÔÁÎÔȢ !ÓÓÕÍÅ ÔÈÅ ×ÏÒÄ ȰÆÕÔÂÏÌȱ ×ÈÉÃÈ 

ÅÁÎÓȰÆÏÏÔÂÁÌÌȱ ÏÒ ȰÓÏÃÃÅÒȱ ÉÎ ÔÈÅ 5ÎÉÔÅÄ 3ÔÁÔÅÓȢ 
This word has a discriminative nature because it 
frequently occurs in sports news. Encountering 
ȰÆÕÔÂÏÌȱ ÉÎ ÐÏÌÉÔÉÃ ÄÏÃÕÍÅÎÔ ×ÏÕÌÄ ÂÅ Á ÒÁÒÅ 
coincidence. Therefore, we must keep such words 
while neglecting the words that will probably not 
help us. Stop words are those kinds of words that 
are going to be removed from our documents as the 
first step in our text classification scheme.  

The second step in the classification is the 

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 
number of classes, T as the number of terms (words 

in our case), D as the number of documents, i jT Dn
 as 

the number of occurrences of term Ti in document 

Dj. N is the number of total documents while iTN
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] .  

,
i k i j

j

T C T D j k
D

n n D C= Íä

 
(1)  

After the frequency of each term for classes are 
calculated, their weight to the Ck is calculated by the 
following equation (2)[7].  

( )log log
i k i k

i

T C T C

T

N
w n

N

å õ
= ³ æ ö

æ ö
ç ÷ 

(2)  

 

The idea in (2) is to find out the effect of a term 
in a specific class. The logarithmic value of the 
frequency of a term is multiplied by the logarithm of 
the ratio of the number total documents to the 
number of documents having the term. The second 
part of the equation aims to promote terms which 
are not appearing through many different 
documents. Like stop words, if a term occurs in 
many different documents, it may not be a 

distinctive term to distinguish documents. 

Stop Word EliminationFeature extraction(AFE)

Style Extraction

Merged VectorsApply Classicfication
Figure 1 Steps Of The Classificaion 
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Therefore, iT

N

N
is a ratio that hints about whether a 

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

()
log

i

C

cf T

å õ
æ öæ ö
ç ÷ 

(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 different classes, its 
weight will be increased. The final weight formula 
after we integrate inverse class frequency is given 
in (4). 

( )
()

log log log
i k i k

i

T C T C

T i

CN
w n

N nf T

å õ å õ
= ³ ³æ ö æ öæ öæ ö

ç ÷ç ÷  

(4)  

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].  

,
j k i kD C T C i j

i

Y w T D= Íä
 

(5)  

The last step is to normalize the effects for each 
class so that each document is ended up a vector of 
ÓÉÚÅ ρ #ȟ ÎÕÍÂÅÒ ÏÆ ÃÌÁÓÓÅÓȢ 4ÈÅ ÒÅÌÁÔÅÄ ÏÐÅÒÁÔÉÏÎ 
is in (6)[7].  

j k

j k

D C

D C
k

Y
AF

Y
=
ä

 

(6)  

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 a 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 number 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 listed in Table 1. The vector 
with 20 features contains different statistic such as 
word, character, digit, and various punctuation 
ÍÁÒËÓȭ ÃÏÕÎÔȢ 7Å ÈÁÖÅ ÄÅÌÉÂÅÒÁÔÅÌÙ ÉÎÃÌÕÄÅÄ 
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 4. 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 

17 Left bracket count 

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, 



 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!ΩмфύΣ October 3-6, 2019, BalƤƪŜǎƛǊΣ ¢¦wY9¸ 

 
e-ISBN: 978-605-031-662-9 

97 
 

one must do the word stemming. In Turkish, for 
ÅØÁÍÐÌÅȟ ȰÅÖÌÅÒÉÍȱ ÁÎÄ ȰÅÖÉÍȱ ÈÁÖÅ ÂÏÔÈ ÔÈÅ ÓÁÍÅ 
×ÏÒÄ ÓÔÅÍ ȰÅÖȱȢ )Æ ×Å 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 Data Sets, Evaluation Metric and Methodology 

In our study, we have used seven different data 
sets from Kemik Natural Language Processing 
ÇÒÏÕÐȭÓ ÒÅÐÏÓÉÔÏÒÙ ρς Ȣ 4ÈÅÓÅ ÁÒÅ ÁÌÌ 4ÕÒËÉÓÈ ÔÅØÔÓ 
in different categories, namely, author attribution, 
news classification and sentiment analysis. The 
details about data sets are given in Table 2.  

We use accuracy as our evaluation metric. 
Accuracy is the ration of correct predictions to the 
number of all predictions. In our experiments, we 
utilize WEKA [15]  tool to apply machine learning 
methods. We use 10-fold 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 News [13] 1150 Turkish news texts in 5 classes 

630 Articles [2] 630 articles from 18 different Turkish 

authors 

157 Blogs [14] 157 Blogs for sentiment analysis 

105 Reviews [14] 105 positive, negative and neutral movie 

reviews  

4.2 Experimental Results 

We have tested our datasets using 3 different 
ÃÌÁÓÓÉÆÉÅÒÓȢ #ÌÁÓÓÉÆÉÅÒ ÍÅÔÈÏÄÓ ÁÒÅ .ÁāÖÅ "ÁÙÅÓȟ Ë-
nearest-neighbor (k-NN) and Simple Logistics in 
machine learning tool Weka [15].  

.ÁāÖÅ "ÁÙÅÓ ÉÓ Á Ðrobabilistic classifier based on 
"ÁÙÅÓȭ ÔÈÅÏÒÅÍȢ &ÅÁÔÕÒÅÓ ÏÆ Á ÃÌÁÓÓ ÉÓ ÃÏÎÓÉÄÅÒÅÄ 
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 classification using nearest k-
neighbors of training dataset. Among these k-
nearest neighbors, an instance is classified 
according to majority vote of the neighbors. 
Distance metric can be Euclidean, Manhattan, or any 
metric set by the user.  

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

Table 3 displays the results. Default parameters 
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. Then, we only tested our modified version 
of AFE. These two settings are compared with the 
original AFE [7].  The green results display the best 
along the row while red is the worst.  

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

When our scheme, style extraction with 
modified AFE and modified AFE, is compared to AFE 
[7], for most of the cases, results are very similar. 
Although green colored values are gathered in our 
style extraction with modified AFE and modified 
AFE columns for most of the data sets, the 
improvements are not dramatic except some cases 
ÓÕÃÈ ÁÓ ρυππ ÃÏÌÕÍÎÓ ÄÁÔÁ ÓÅÔ ×ÉÔÈ .ÁāÖÅ "ÁÙÅÓ ÁÎÄ 
k-NN algorithms.  Therefore, the experimental 
results show that AFE algorithm and its 
modification alone and along with style extraction 
are very successful to classify Turkish texts. 

 

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 extraction [7]  method can be modified with 
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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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Abstact 

The examined data can have both cross-sectional and time series dimensions. Data with this 
structure is briefly called panel data. Panel data models provide information about individual 
behavior by taking into account correlation between individuals and over time. On the other 
hand, if the continuous dependent variable can only be observed under certain conditions, it is 
expressed as a censored variable. Censored data structure can also be observed in the panel 
data sets. In this case, the results of panel models to be applied by ignoring censored data can 
be misleading. In this study, various panel models have used for the data of Istanbul Chamber 
of Industry. 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. As a result, 
a censored data structure emerged. The model results generated by using the relevant data are 
presented and discussed. It is concluded that the models taking censored data structure into 
consideration are more meaningful. 
Keywords:  Panel Data, Censored Data, Tobit, Fixed Effect Model, Random Effect Model 

  

Panel Tobit Modeliyle Ķhracat Verilerinin Analizi 

mȊŜǘ 

dÎÃÅÌÅÎÅÎ ÖÅÒÉÌÅÒ ÈÅÍ ËÅÓÉÔÓÅÌ ÈÅÍ ÄÅ ÚÁÍÁÎ ÓÅÒÉÓÉ ÂÏÙÕÔÌÁÒąÎÁ ÓÁÈÉÐ ÏÌÁÂÉÌÉÒȢ "Õ ÙÁÐąÙÁ ÓÁÈÉÐ 
ÖÅÒÉ ËąÓÁÃÁ ÐÁÎÅÌ ÖÅÒÉ ÏÌÁÒÁË ÉÓÉÍÌÅÎÄÉÒÉÌÉÒȢ 0ÁÎÅÌ ÖÅÒÉ ÍÏÄÅÌÌÅÒÉȠ ÂÉÒÅÙÓÅÌ ÄÁÖÒÁÎąĥ ÈÁËËąÎÄÁ ÖÅ 
hem bireyler arasąÎÄÁ ÈÅÍ ÄÅ ÚÁÍÁÎ ÉëÉÎÄÅ ÂÉÌÇÉ ÓÁøÌÁÒȢ %Ë ÏÌÁÒÁËȟ ÓİÒÅËÌÉ ÂÁøąÍÌą ÄÅøÉĥËÅÎ 
ÙÁÌÎąÚÃÁ ÂÅÌÉÒÌÉ ËÏĥÕÌÌÁÒ ÁÌÔąÎÄÁ ÇĘÚÌÅÎÅÂÉÌÉÒÓÅȟ ÂÕ ÄÕÒÕÍ ÓÁÎÓİÒÌİ ÄÅøÉĥËÅÎ ÏÌÁÒÁË ÉÆÁÄÅ ÅÄÉÌÉÒȢ 
0ÁÎÅÌ ÖÅÒÉ ÓÅÔÉ ÉëÉÎÄÅ ÄÅ ÓÁÎÓİÒÌİ ÙÁÐą ÇĘÚÌÅÍÌÅÎÅÂÉÌÉÒȢ "Õ ÄÕÒÕÍÄÁ ÓÁÎÓİÒÌİ ÖÅÒÉÙÉ yok 
ÓÁÙÁÒÁË ÕÙÇÕÌÁÎÁÃÁË ÐÁÎÅÌ ÍÏÄÅÌÌÅÒÉÎ ÓÏÎÕëÌÁÒą ÙÁÎąÌÔąÃą ÏÌÁÂÉÌÉÒȢ "Õ ëÁÌąĥÍÁÄÁ ëÅĥÉÔÌÉ ÐÁÎÅÌ 
ÍÏÄÅÌÌÅÒÉ dÓÔÁÎÂÕÌ 3ÁÎÁÙÉ /ÄÁÓą ÖÅÒÉÌÅÒÉ ÉëÉÎ ËÕÌÌÁÎąÌÍąĥÔąÒȢ "ÁÚą ĥÉÒËÅÔÌÅÒÉÎ ÉÈÒÁÃÁÔ ÖÅÒÉÌÅÒÉÎÅ 
ÄÁÉÒ ÂÉÌÇÉÌÅÒ ÂÁÚą ÄĘÎÅÍÌÅÒ ÓÕÎÕÌÍÁÍąĥÔąÒȢ "Õ ÄÕÒÕÍȟ ÉÌÇÉÌÉ ĥÉÒËÅÔÌÅÒÉÎ Ï ÄĘÎÅÍ ÉÈÒÁÃÁÔ 
ÙÁÐÍÁÄąøą ÁÎÌÁÍąÎÁ ÇÅÌÅÂÉÌÅÃÅøÉ ÇÉÂÉ ÉÈÒÁÃÁÔ ÖÅÒÉÓÉÎÉÎ ÐÁÙÌÁĥąÌÍÁÄąøą ÁÎÌÁÍąÎÁ ÄÁ ÇÅÌÅÂÉÌÉÒȢ 
3ÏÎÕë ÏÌÁÒÁË ÓÁÎÓİÒÌİ ÖÅÒÉ ÙÁÐąÓą ÓĘÚ ËÏÎÕÓÕÄÕÒȢ dÌÇÉÌÉ ÖÅÒÉÙÉ ËÕÌÌÁÎÁÒÁË ÏÌÕĥÔÕÒÕÌÁÎ ÍÏÄÅÌ 
ÓÏÎÕëÌÁÒą ÓÕÎÕÌÍÕĥ ÖÅ ÔÁÒÔąĥąÌÍąĥÔąÒȢ 3ÁÎÓİÒÌİ ÙÁÐąÙą ÄÉËËÁÔÅ ÁÌÁÎ ÍÏÄÅÌÌÅÒÉÎ ÄÁÈÁ ÁÎÌÁÍÌą 
ÏÌÄÕøÕ ÓÏÎÕÃÕÎÁ ÖÁÒąÌÍąĥÔąÒȢ 
Anahtar Kelimeler ȡ 0ÁÎÅÌ 6ÅÒÉȟ 3ÁÎÓİÒÌİ 6ÅÒÉȟ 4ÏÂÉÔȟ 3ÁÂÉÔ %ÔËÉÌÉ -ÏÄÅÌȟ 2ÁÓÓÁÌ %ÔËÉÌÉ -ÏÄÅÌ 

 

  

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, compensate for 
seasonal demands, create potential for company 

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

Factors affecting the supply and demand of 
exports and imports as determinants of foreign 
trade are examined by [2]. Although the export 
potential, performance, competitiveness and 
competencies of 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 considered as firm-level 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 cross-sectional 
and time series dimensions. Data with this structure 
is briefly called panel data. If the continuous 
dependent variable can 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 Tobit 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 random-
effects Tobit model by [13].  

In this study, an analysis is made for the export 
data of 1000 firms (ISO-1000) 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 conducted 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 
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 on simulation is proposed for the 
random-effects Tobit model [16]. Random-effects 
Tobit model is modified for refined-scale panel data 
structure in both temporal and spatial domains by 
[13]. Modified maximum likelihood of Tobit models 
are used to get consistent estimators of the fixed-
effects Tobit model [17]. Due to some shortcomings 
of the fixed-effect Tobit model, which is one of the 
two commonly recommended approaches for the 
linear panel model in the literature, the random-
effect Tobit model have been used in this study. See 
also [18] for a detailed study of the fixed-effect Tobit 
model and the random-effect Tobit model. Random-
effect Tobit model as 

 

ώᶻ ὼ‍ ό    Ὥ ρȟςȟȣȟὔ      ὸ ρȟςȟȣȟὝ  

ό ύ ‐       

ύ ὔͯὍὈπȟ„     ‐ ὔͯὍὈπȟ„    

 

ώ άὥὼ πȟώᶻ      or     ώ
ώᶻ   ὭὪ  ώᶻ π

 π έὸὬὩὶύὭίὩ
 

(1)  

 

where Ἷἱ  is the error terms for cross-
section heteroscedasticity and ἱἼ is error for the 
cross-section time series data. 

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

 

ὰὲὒ В ὰὲБ   †ύ

ὼ‎ —‰—ώ †ύ ὼ‎      
(2)  

 

ὰὲὒВ ὰὲ᷿ Б   †ύ
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(3)  
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where  ɮȢ and הȢ are the cumulative 
distribution function (CDF) and probability density 
function (PDF) of standard normal distribution, 
respectively and ʐ ʎ ʎϳ  and × .ͯπȟρ [18]. 

3 Analysis of Firm-level 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 cross-
sectional series with the help of panel data analysis. 
Thus, data sets with both time and size are formed 
[19]. Panel data models provide information about 
individual behavior both across individuals and 
over time. In addition, if the continuous dependent 

variable can only be observed under certain 
conditions, it is expressed as a censored variable 
[20].  For censored data, the Tobit model is 
proposed by [14]. Censored data structure can also 
be observed in the panel data set. In this case, the 
results of panel models to be applied by ignoring 
censored data can be misleading. In this study, the 
random-effect Tobit model has been used. Some 
companies' export data are not presented 
periodically. This may mean that the relevant 
companies did not 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

 

 

Figure 13. Frequency of export data 

 
In the models used in the study, export value of 

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

 

 

Table 5. Definitions of variables 
Var. Def. 

EXP Export data 

PRI Stock exchange price 

EMP Number of employees 

0
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FOR Foreign ownership 

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 the 
dependent variable between the independent and 
control variables.

 

Table 2. Correlation matrix 

 EXP PRI EMP FOR PRO DEB OUT 

EXP 1       
PRI 0.13 1      
EMP 0.31 0.00 1     
FOR 0.12 -0.01 0.02 1    
PRO -0.01 0.05 0.02 -0.11 1   
DEB 0.06 -0.10 0.07 0.10 -0.07 1  
OUT 0.02 -0.02 -0.10 -0.02 -0.16 0.15 1 

In order to model the export value with the 
effect of stock prices, number of employees and 
foreign ownership, the random effect Tobit models 
are demonstrated in Eq. 4. Estimated parameters of 
these random effect Tobit panel models are 
provided in Table 3. 

 

 

Model 1:  

Ὁὢὖ ὖὙὍ ὖὙὕ ὈὉὄ ὕὟὝ ό      

Model 2: 

Ὁὢὖ Ὁὓὖ ὖὙὕ ὈὉὄ ὕὟὝ
ό      

Model 3: 

Ὁὢὖ ὊὕὙ ὖὙὕ ὈὉὄ ὕὟὝ
ό      

 

 

 

 

 

(4)  

Table 3. Estimates of parameters of the random-effect 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 
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cons -44448.8*** -16580.8*** 11914.4**  

 (-10.61) (-4.45) -3.25 

Ἵ cons 110285.7*** 110688.3*** 109095.6*** 

 -56.3 -53.26 -56.15 

Ἥ cons 117044.2*** 116066.5*** 120846.6*** 

 -150.37 -148.72 -150.5 

lnL -168563.89 -167877.83 -168960.42 

Wald chi2 832.95 919.86 96.04 

Prob>chi2 0.00 0.00 0.00 

Left-censored 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 has 
ÂÅÅÎ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÆÉÒÍÓȭ ÍÁÒËÅÔÉÎÇ ÁÃÔÉÖÉÔÉÅÓȟ 
characteristics and capabilities [21]. Model 2 and 
model 3 show that the number of employees and 
foreign ownership have a positive effect on export 
values, respectively. Determinants of export 
performance of firms is investigated by [22] and 
smilar results are presented by this comparative 
and comprehensive study. 

4 Conclusions 

In this study, export panel data of 1000 firms 
(ISO-1000) for the years 1997-2013 which has 
censored data structure have been analyzed with 
random-effect Tobit model. There are two reasons 
why some export data for companies are not in 
certain cells. The first is that the export values of the 
relevant companies are not in that period. Second, it 
may be that this data is not disclosed despite the 
disclosure of other data. Therefore, censored data 
structure can be mentioned. 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 export values. 
Using firm level data, three determinants on export 
values have been put forward. In the further studies, 
the effects of determinants such as exchange rate 
volatilities will be investigated and comparative 
studies will be conducted. 
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Abstract 

Nowadays, Artificial Intelligence is in its golden age towards a future with autonomous 
systems solving real-world based problems. Here, an important issue about Artificial 
Intelligence is its safety level in case of unexpected situations. That is a vital factor because any 
unexpected situation appeared in the processes of intelligent reasoning may cause totally false 
solutions that may lead to dangerous and harmful results. Moving from the explanations so 
far, objective of this study is to examine the concept of adversarial examples, which threats 
especially Machine Learning oriented applications. Adversarial examples are training data, 
which cause Artificial Intelligence based systems to make false reasoning and gives false 
outputs in the solution process. The scope of this study is 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 focuses on applications regarding 
adversarial examples threatening Machine Learning based Biomedical Engineering problems 
and provides some solution suggestions. Conclusions drawn with this study are too important 
for preventing from adversarial examples, which can manipulate Biomedical Engineering 
applications. 
Keywords : Artificial Intelligence Safety, Adversarial Examples, Biomedical Engineering, 
Machine Learning, Artificial Intelligence 
 

Biyomedikal M¿hendisliĵi Problemlerinde Bir Yapay Zeka 

G¿venliĵi Tehdidi Olarak D¿ĸmanca ¥rnekler 

mȊŜǘ 

"ÕÇİÎÌÅÒÄÅ 9ÁÐÁÙ :ÅËÁȟ ÇÅÒëÅË ÄİÎÙÁ ÔÁÂÁÎÌą ÐÒÏÂÌÅÍÌÅÒÉ ëĘÚÅÎȟ ÏÔÏÎÏÍ ÓÉÓtemlerle 
ÄÏÎÁÔąÌÍąĥ ÂÉÒ ÇÅÌÅÃÅøÅ ÄÏøÒÕȟ ÁÌÔąÎ ëÁøąÎą ÙÁĥÁÍÁËÔÁÄąÒȢ "Õ ÎÏËÔÁÄÁȟ 9ÁÐÁÙ :ÅËÁ ÉÌÅ ÉÌÇÉÌÉ 
ĘÎÅÍÌÉ ÂÉÒ ÐÒÏÂÌÅÍ ÄÅȟ ÂÅËÌÅÎÍÅÄÉË ÄÕÒÕÍÌÁÒÄÁ 9ÁÐÁÙ :ÅËÁȭÎąÎ ÓÁÈÉÐ ÏÌÁÃÁøą ÇİÖÅÎÌÉË 
ÄİÚÅÙÉÄÉÒȢ :ÅËÉ ÍÕÈÁËÅÍÅ ÓąÒÁÓąÎÄÁ ÏÒÔÁÙÁ ëąËÁÂÉÌÅÃÅË ÂÅËÌÅÎÍÅÄÉË ÂÉÒ ÄÕÒÕÍȟ ÙÁÎÌąĥ 
ëĘÚİÍÌÅÒÅ ÙÁ ÄÁ ÔÅÈÌÉËÅÌÉ ÖÅ ÚÁÒÁÒÌą ÓÏÎÕëÌÁÒÁ ÙÏÌ ÁëÁÂÉÌÅÃÅøÉÎÄÅÎ ÄÏÌÁÙąȟ ÓĘÚ ËÏÎÕÓÕ ÐÒÏÂÌÅÍ 
ÏÌÄÕËëÁ ÈÁÙÁÔÉ ÂÉÒ ÓÅÖÉÙÅÙÅ ÕÌÁĥÍąĥÔąÒȢ !ëąËÌÁÍÁÌÁÒÄÁÎ ÈÁÒÅËÅÔÌÅ ÂÕ ëÁÌąĥÍÁÎąÎ ÁÍÁÃąȟ 
ĘÚÅÌÌÉËÌÅ -ÁËÉÎÅ vøÒÅÎÍÅÓÉ ÙĘÎÅÌÉÍÌÉ ÕÙÇÕÌÁÍÁÌÁÒą ÔÅÈÄÉÔ ÅÄÅÎ ÄİĥÍÁÎÃÁ ĘÒÎÅËÌÅÒÉ 
ÉÎÃÅÌÅÍÅËÔÉÒȢ $İĥÍÁÎÃÁ ĘÒÎÅËÌÅÒȟ 9ÁÐÁÙ :ÅËÁ ÔÁÂÁÎÌą ÓÉÓÔÅÍÌÅÒÉÎ ÙÁÎÌąĥ ÍÕÈÁËÅÍÅÌÅÒ 
ÇÅÒëÅËÌÅĥÔÉÒÍÅÓÉÎÅ ÖÅ ÙÁÎÌąĥ ëąËÔąÌÁÒ ÖÅÒÍÅÓÉÎÅ ÓÅÂÅÐ ÏÌÁÎ ÅøÉÔÉÍ ÖÅÒÉÌÅÒÉ ÏÌÁÒÁË 
ÂÉÌÉÎÍÅËÔÅÄÉÒȢ "Õ ëÁÌąĥÍÁÎąÎ ËÁÐÓÁÍąȟ ÓÁøÌąË ÁÌÁÎąÎÄÁËÉ ÕÙÇÕÌÁÍÁÌÁÒÄÁ ÏÌÕĥÁÂÉÌÅÃÅË ÙÁÎÌąĥ 
ÍÕÈÁËÅÍÅÌÅÒȟ ÁÎÁÌÉÚÌÅÒÄÅȟ ÔÅĥÈÉÓÌÅÒÄÅ ÖÅ ÁÍÅÌÉÙÁÔÌÁÒÄÁ ÐÒÏÂÌÅÍÌÅÒÅ ÙÏÌ ÁëÁÂÉÌÅÃÅøÉÎÄÅÎ 
ÄÏÌÁÙąȟ ĘÚÅÌÌÉËÌÅ "ÉÙÏÍÅÄÉËÁÌ -İÈÅÎÄÉÓÌÉøÉ ÓÅëÉÌÍÉĥÔÉÒȢ KÁÌąĥÍÁ ÇÅÎÅÌ ÏÌÁÒÁË -ÁËÉÎÅ vøÒÅÎÍÅÓÉ 
ÔÁÂÁÎÌą "ÉÙÏÍÅÄÉËÁÌ -İÈÅÎÄÉÓÌÉøÉ ÐÒÏÂÌÅÍÌÅÒÉÎÉ ÔÅÈÄÉÔ ÅÄÅÎ ÄİĥÍÁÎÃÁ ĘÒÎÅË ÕÙÇÕÌÁÍÁÌÁÒąÎÁ 
ÏÄÁËÌÁÎÍÁËÔÁ ÖÅ ÌÉÔÅÒÁÔİÒİ ÄÉËËÁÔÅ ÁÌÁÒÁË ëÅĥÉÔÌÉ ëĘÚİÍ ĘÎÅÒÉÌÅÒÉ ÓÕÎÍÁËÔÁÄąÒȢ "Õ ëÁÌąĥÍÁÙÌÁ 
ÏÒÔÁÙÁ ËÏÎÕÌÁÎ ÓÏÎÕëÌÁÒȟ "ÉÙÏÍÅÄÉËÁÌ -İÈÅÎÄÉÓÌÉøÉ ÕÙÇÕÌÁÍÁÌÁÒą ÍÁÎÉÐİÌÅ ÅÄÅÂÉÌÅÃÅË 
ÄİĥÍÁÎÃÁ ĘÒÎÅËÌÅÒÄÅÎ ËÏÒÕÎÍÁË ÁÄąÎÁ ÏÌÄÕËëÁ ĘÎÅÍÌidir.  
Anahtar Kelimeler:  9ÁÐÁÙ :ÅËÁ 'İÖÅÎÌÉøÉȟ $İĥÍÁÎÃÁ vÒÎÅËÌÅÒȟ "ÉÙÏÍÅÄÉËÁÌ -İÈÅÎÄÉÓÌÉøÉȟ 
-ÁËÉÎÅ vøÒÅÎÍÅÓÉȟ 9ÁÐÁÙ :ÅËÁ 

1 Introduction 

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 
gained a remarkable momentum in terms of making 
the life more practical. Among technological 
developments, some scientific fields have also 
improved more and more day-by-day. Artificial 
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Intelligence is known among these scientific fields 
and currently, it is a trendy topic in all fields of the 
modern life [1-3]. Flexible and effective techniques 
of Artificial Intelligence have enabled us to 
overcome many advanced real-world based 
problems, by just using appropriate data and 
mathematical modeling 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 sub-field 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 Intelligence, which 
is known by people, is usually associated with 
Machine Learning and the future robotic systems 
that are imagined in even science-fiction 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 safety 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 a vital approach 
because any unexpected situation appeared in the 
processes of intelligent reasoning may cause totally 
false solutions that may lead to dangerous and 
harmful results. It is also important that triggering 
aspects of such results may differ according to 
different fields of the life. Because of that, the 
research area of Artificial Intelligence Safety has 
become important in time, as a result of increasing 
anxieties and discussions regarding appearance of 
ȬÂÁÄȭ ÏÒ ȬÃÏÒÒÕÐÔÅÄ ÂÒÏËÅÎ ȭ !ÒÔÉÆÉÃÉÁÌ )ÎÔÅÌÌÉÇÅÎÃÅ 
based systems [20, 21]. 

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

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

Based on the subject, the remaining content of 
the study is as follows: The next section briefly 
explains some essentials regarding trendy 
Biomedical Engineering applications. Next, the 
third section focuses on the concept of adversarial 
examples and explains some known techniques. 
After that, the fourth section provides some 
possible Biomedical Engineering based scenarios in 
which negative 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 Biomedical 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 for finding 
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 Medical Diagnosis  

As diseases affecting the well-being and health 
state of all living organisms, it has been too critical 
to find alternative solutions for effective diagnosis 
processes. In this context, Artificial Intelligence is 
used for providing effective, accurate and fast 
solutions for diagnosing diseases. Thanks to 
Machine Learning, medical diagnosis is done easily 
by using pre-known diagnosis data derived from 
expert experiences, raw data, or even medical 
image [22-24].  
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2.2 Medical Pre-Processing  

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

2.3 Information Discovery 

Another important role of Artificial Intelligence 
in Biomedical Engineering problems is information 
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 Medical Product 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, which are 
included under especially intelligent optimization 
side, can be successfully used for design tasks. Of 
course, Machine Learning techniques are also used 
for having alternative design solutions having 
support from user-expert experiences [35-37]. 

2.5 Medical 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 systems 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.  

 

Figure 14. 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, alternative techniques for data 
manipulation have been introduced to the literature 
of the Artificial Intelligence Safety. At this point, the 
concept of adversarial examples is a known 
research topic where alternative techniques for 
data manipulation are often developed. The 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 Intelligence based systems. Here, 
it is important that tricking aims to direct especially 
Machine Learning based systems to incorrect-bad 
decisions. After the concept of adversarial examples 
was expressed by Szegedy et al. [41] for the first 
time, different techniques 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 year-by-year (Figure 2) [42]. 
It is critical that the related literature has efforts 
regarding attacking techniques and defensing 
techniques for each different research for 
adversarial examples.    
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Figure 15. Techniques for adversarial examples, 
considering the timeline [42]. 

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

3.1 Fast Gradient 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 example-data: Øȭ from the x, which is the 
correct data. 

ὼ ὼ ‭ȢίὭὫὲ​ὐὼȟώ    (1)  

In addition to the first FGSM, some variations 
were 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-BFGS and Carlini-Wagner 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 algorithm is 
creating adversarial data, which is similar to the 
original one. L-BFGS follows the objective of 
determining the perturbation r, which minimizes 
the Equation (2) [41, 42]: 

ὧȿὶȿ ὰέίίὼ ὶȟὰ  ίόὦὮὩὧὸ ὸέ ὼ ὶ

ᶰπȟρ  
  (2)  

As like FGSM, L-BFGS was also modified in time. 
In this sense, the technique of Carlini-Wagner 
Attack employs the loss function in Equation (3) 
and targets the minimization problem with in 
Equation (4) [42, 46]:   

Ὢὼ άὥὼ άὥὼὤὼ ḊὭ ὸ
ὤὼ ȟὑ  

  (3)  

ρ

ς
ὸὥὲὬύ ρ ὼ ὧȢὪ

ρ

ς
ὸὥὲὬύ

ρ 

  (4)  

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]. As there 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 the Substitute Attack 

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

3.5 Heuristic Search 

As a black-box technique, Heuristic Search is 
used for boundary attack against target system. 
Heuristic Search briefly employs a fake data (for 
example image data) and applies changes over that 
data for making it similar to the correct data, which 
should be used by the 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 Artificial 
Intelligence Safety, there are different kinds of 
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techniques for creating adversarial examples. 
Interested readers are referred to [42] for more. 

 

Figure 16. White-box and black-box techniques 
examined within this study. 

4 Scenarios Regarding Use of Adversarial 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 examples-data). If we omit the field or 
application type, outputs by manipulated intelligent 
systems will always affect us. Considering the scope 
of this study, outputs within Biomedical 
Engineering are too critical. At this point, some 
possible scenarios showing effects of adversarial 
examples can be explained 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 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.  

V Drug discovery is a critical research area within 
biomedical and medical fields. Discovering true 
drug or true mixture of chemical components 
are important for successful results. Any drug 
that cannot provide appropriate treatment for a 
specific disease 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 
dangerous actor rather than possible 
advantages to making life safe.  

V 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. 

V 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. 

V The problem of adversarial examples is more 
dangerous when we think about medical 
robotic systems. For example, a robot system 
performing autonomous surgeries can kill the 
human or cause harmful 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 
applications 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 Artificial 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 actions or decisions by each intelligent system of 
the chain. As similar, also training data can be 
validated, thanks to mechanisms of blockchain 
technology. That solution seems promising but it 
requires use of more processing power for fast 
enough intelligent systems and needs some time to 
meet with the necessary total number of intelligent 
systems chained together. 

5.3 Synthetic Data 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 black-
box techniques can be developed by applying 
similar synthetic data creation approach for outputs 
of intelligent systems. At this point, fake outputs by 
intelligent systems may confuse attacker systems. 

5.4 Data Hiding 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, which 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, it is 
important to find the exact optimum borderline 
keeping the balance between the original data and a 
changed data that can be classified as an adversarial 
example.  

5.5 Human Control 

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, techniques of adversarial 
examples have been discussed as a threat factor 
against problems of Biomedical Engineering. As 
their role is to adjust the data for incorrect training 
of intelligent systems, adversarial examples can be 
effective in Artificial Intelligence taking part within 
the field of Biomedical Engineering. Because that 
field is associated with well-being of humans and 
living organisms, critical errors will cause 
dangerous and harmful results at the end. Whether 
they are white-box or black-box 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 techniques 
against them will be one of the most critical 
research interests in the future.  

Artificial Intelligence Safety and the topic of 
adversarial examples are both critical and trendy 
research interests. Because of that, some other 
future works were already planned in addition to 
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this study. In the next studies, all available 
defensing techniques against adversarial examples 
will be examined. Additionally, alternative attacking 
ways except from adversarial examples will be 
examined in the context of Biomedical Engineering. 
Finally, effects of adversarial examples will be 
examined in more detail, by focusing on real 
experiments, simulations and experiences. 
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mȊŜǘ 

dÎÔÅÒÎÅÔÉÎ ÙÁÙÇąÎÌÁĥÍÁÓą ÖÅ ÉÎÔÅÒÎÅÔÅ ÅÒÉĥÉÍÉÎ ÁÒÔÍÁÓą ÉÌÅ ÂÅÒÁÂÅÒ ÉÎÔÅÒÎÅÔ ÂÉÒÅÙÌÅÒ ÉëÉÎ 
ĘÎÅÍÌÉ ÂÉÒ ÂÉÌÇÉ ËÁÙÎÁøą ÈÁÌÉÎÅ ÇÅÌÍÉĥÔÉÒȢ "ÉÒÅÙÌÅÒ ÂÉÒëÏË ÂÉÌÇÉÙÅ ÉÎÔÅÒÎÅÔÔÅ ÙÅÒ ÁÌÁÎ ÅÌÅËÔÒÏÎÉË 
kaynÁËÌÁÒ ÓÁÙÅÓÉÎÄÅ ÈąÚÌą ÖÅ ËÏÌÁÙ ÂÉÒ ĥÅËÉÌÄÅ ÕÌÁĥÁÂÉÌÍÅËÔÅÄÉÒÌÅÒȢ !ÎÃÁË ÅÌÅËÔÒÏÎÉË 
ËÁÙÎÁËÌÁÒÄÁ ÙÅÒ ÁÌÁÎ ÈÅÒ ÂÉÌÇÉÎÉÎ ÄÏøÒÕÌÕøÕ ÖÅÙÁ ÇİÖÅÎÉÌÉÒÌÉøÉ ÈÅÒ ÚÁÍÁÎ ËÅÓÉÎ ÄÅøÉÌÄÉÒȢ 
"ÉÒÅÙÌÅÒ ÓÁøÌąË ÇÉÂÉ ĘÎÅÍÌÉ ÂÉÒ ËÏÎÕÄÁ ÄÁ ÉÎÔÅÒÎÅÔÔÅÎ ÁÒÁĥÔąÒÍÁÌÁÒ ÙÁÐÔąËÌÁÒąÎÄÁÎ ÖÅ 
eÄÉÎÄÉËÌÅÒÉ ÂÉÌÇÉÌÅÒÉ ÂÁÚÅÎ ÕÙÇÕÌÁÍÁÙÁ ËÏÙÄÕËÌÁÒąÎÄÁÎ ĘÎÅÍÌÉ ÓÁøÌąË ÓÏÒÕÎÌÁÒąÙÌÁ ËÁÒĥą 
ËÁÒĥąÙÁ ËÁÌÁÂÉÌÍÅËÔÅÄÉÒÌÅÒȢ "Õ ÁÒÁĥÔąÒÍÁ ÉÌÅ ÂÉÒÅÙÌÅÒÉÎ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą ÄİÚÅÙÉÎÉÎ ÖÅ Å-
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A Research on Determining the Level of E-Health Literacy of 

Individuals  

Abstract 

With the spread of the Internet and the increase in access, the Internet has become an 
important source of knowledge for individuals. Individuals can access a lot of knowledge 
quickly and easily to the current electronic resources via the Internet. However, the accuracy 
or reliability of  any knowledge contained in electronic sources is not always certain. 
Individuals may face important health problems because they conduct research on an 
important subject like health and sometimes apply the knowledge they have acquired. The aim 
of this study was to determine the level of e-health literacy of individuals and whether they 
differ according to demographic characteristics. The research was conducted in June 2019 in 
Istanbul. The research data were collected from individuals who are 18 years old and resident 
in Istanbul. Survey method was used to collect data. According to the results of the study, the 
level of e-ÈÅÁÌÔÈ ÌÉÔÅÒÁÃÙ ÏÆ ÔÈÅ ÐÁÒÔÉÃÉÐÁÎÔÓ ×ÁÓ ÆÏÕÎÄ ÔÏ ÂÅ ÍÏÄÅÒÁÔÅ ɉσȢσπ ϻ πȢψςɊȢ !ÃÃÏÒÄÉÎÇ 
to the results of the research, the level of e-health literacy of the participants did not differ 
statistically according to the gender, age, marital status and 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 were made 
to increase the level of e-health literacy of individuals. 
Keywords:  Health Literacy, E-Health Literacy, Internet, Health 

мΦ DƛǊƛǒ 

3ÁøÌąË ÈÉÚÍÅÔÌÅÒÉÎÉÎ ÎÉÔÅÌÉøÉÎÄÅ ÖÅ ÓÕÎÕÍ 
ĥÅËÌÉÎÄÅ ÙÁĥÁÎÁÎ ÄÅøÉĥÉÍÌÅÒȟ ÓÁøÌąË ÈÉÚÍÅÔÌÅÒÉÎÉÎ 
ëÅĥÉÔÌÅÎÍÅÓÉ ÖÅ ÓÁÙąÓąÎąÎ ÁÒÔÍÁÓąȟ ÓÁøÌąË 
ÈÉÚÍÅÔÌÅÒÉÎÅ ÅÒÉĥÉÍÉÎ ËÏÌÁÙÌÁĥÍÁÓąÙÌÁ ÂÅÒÁÂÅÒ 
ÂÉÒÅÙÌÅÒÉÎ ÔÅÒÃÉÈ ÙÁÐÁÂÉÌÍÅ ÉÍËÁÎąÎąÎ ÏÌÕĥÍÁÓąȟ 

ÂÉÌÇÉÙÅ ÅÒÉĥÉÍÉÎ ËÏÌÁÙÌÁĥÍÁÓą ÇÉÂÉ ÂÉÒëÏË ÓÅÂÅÐ 
ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøąÎą ÇİÎİÍİÚÄÅ ÄÁÈÁ ÄÁ ĘÎÅÍÌÉ 
ÈÁÌÅ ÇÅÔÉÒÍÉĥÔÉÒȢ 3ÁøÌąË ÏËÕÒÙÁÚÁÒÌąøąȟ ÂÉÒÅÙÉÎ 
ÓÁøÌąøąÎą ÓİÒÄİÒÅÂÉÌÍÅÓÉ ÖÅ ÇÅÌÉĥÔÉÒÅÂÉÌÍÅÓÉ ÉëÉÎ 
ÇÅÒÅËÌÉ ÏÌÁÎ ÓÁøÌąË ÂÉÌÇÉÌÅÒÉÎÅ ÕÌÁĥÁÂÉÌÍÅÓÉȟ 
anlayabilmesi ve kullanabilmesi ile ilgili bÉÌÉĥÓÅÌ ÖÅ 
sosyal becerilerdir [1]Ȣ "ÁĥËÁ ÂÉÒ ÉÆÁÄÅÙÌÅ ÓÁøÌąË 
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ÏËÕÒÙÁÚÁÒÌąøąȟ ÂÉÒÅÙÉÎ ÓÁøÌąËÌÁ ÉÌÇÉÌÉ ÂÉÌÇÉÙÅ 
ÕÌÁĥÁÂÉÌÍÅÓÉȟ ÓÁøÌąËÌÁ ÉÌÇÉÌÉ ÂÉÌÇÉÙÉ ÁÎÌÁÙÁÂÉÌÍÅÓÉȟ 
ÄÅøÅÒÌÅÎÄÉÒÅÂÉÌÍÅÓÉȟ ËÕÌÌÁÎÁÂÉÌÍÅÓÉ ÖÅ 
ÕÙÇÕÌÁÙÁÂÉÌÍÅÓÉ ÉÌÅ ÉÌÇÉÌÉ ÂÅÃÅÒÉÌÅÒÉÎÉÎ ÔÏÐÌÁÍąÄąÒ 
[2]Ȣ 3ÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ ÄİĥİË ÖÅÙÁ 
ÙÅÔÅÒÓÉÚ ÏÌÍÁÓąȟ ÄÁÈÁ ÓÁøÌąËÓąÚ ÂÉÒ ÙÁĥÁÍÁȟ ËÒÏÎÉË 
ÈÁÓÔÁÌąËÌÁÒÌÁ ÖÅ ËÏÒÕÙÕÃÕ ÓÁøÌąË ÈÉÚÍÅÔÌÅÒÉÙÌÅ ÉÌÇÉÌÉ 
ÂÉÌÇÉ ÅËÓÉËÌÉøÉÎÅȟ ÖÅÒÉÌÅÎ ÅøÉÔÉÍÌÅÒÉÎ ÁÎÌÁĥąÌÍÁÓąÎÄÁ 
ÇİëÌİøÅȟ ËÏÒÕÙÕÃÕ ÓÁøÌąË ÈÉÚÍÅÔÌÅÒÉÎÉ ËÕÌÌÁÎÍÁÄÁ 
ÓÏÒÕÎÌÁÒÁȟ  ÁÃÉÌ ÓÅÒÖÉÓ ËÕÌÌÁÎąÍąÎÄÁ ÖÅ ÈÁÓÔÁÎÅ 
ÙÁÔąĥÌÁÒąÎÄÁ ÁÒÔąĥÁ, verilen tedaviye uymada 
ÓÏÒÕÎÌÁÒ ÙÁĥÁÍÁÙÁȟ ÉÌÁë ËÕÌÌÁÎąÍąÎÄÁ ÈÁÔÁÌÁÒÁȟ 
ÓÁøÌąË ÈÁÒÃÁÍÁÌÁÒąÎÄÁ ÁÒÔąĥÁȟ ÍÏÒÔÁÌÉÔÅ ÏÒÁÎąÎÄÁ 
ÁÒÔąĥÁ ÎÅÄÅÎ ÏÌÁÂÉÌÍÅËÔÅÄÉÒ [3]Ȣ 3ÁøÌąË ÏËÕÒÙÁÚÁÒÌąË 
ÄİÚÅÙÉ ÙİËÓÅË ÂÉÒÅÙÌÅÒȠ ÓÁøÌąË ÐÒÏÆÅÓÙÏÎÅÌÌÅÒÉÎÉÎ 
verdikleri bilgileri ve kullandąËÌÁÒą ËÅÌÉÍÅÌÅÒÉȟ 
ÂÒÏĥİÒȟ ËÉÔÁÐȟ ÄÅÒÇÉȟ ÉÎÔÅÒÎÅÔ ÇÉÂÉ ÍÅÃÒÁÌÁÒÄÁ ÙÅÒ 
ÁÌÁÎ ÓÁøÌąË ÂÉÌÇÉÌÅÒÉÎÉ ÄÁÈÁ ËÏÌÁÙ ÁÎÌÁÒÌÁÒȢ 4ąÂÂÉ 
ÄÕÒÕÍÌÁÒą ÉÌÅ ÉÌÇÉÌÉ ÂÉÌÇÉÌÅÒÉ ÖÅ ÓÅÍÐÔÏÍÌÁÒą ÕÙÇÕÎ 
ÂÉëÉÍÄÅ ÉÆÁÄÅ ÅÄÅÒÌÅÒȢ 4ÅÄÁÖÉÌÅÒÉÙÌÅ ÉÌÇÉÌÉ ËÁÒÁÒ 
ÖÅÒÍÅ ÓİÒÅÃÉÎÅ ÁËÔÉÆ ÏÌÁÒÁË ËÁÔąÌąÒÌÁÒ ÖÅ ÔÅÄÁÖÉ 
ÐÌÁÎąÎÁ ÕÙÕÍ ÓÁøÌÁÒÌÁÒ [4] .  

"ÉÒÅÙÌÅÒÉÎ ÓÁøÌąË ËÏÎÕÓÕÎÄÁ ÈÁÔÁÌą ÄÁÖÒÁÎąĥÌÁÒ 
ÓÅÒÇÉÌÅÍÅÍÅÓÉ ÖÅ ÓÁøÌąË ËÏÎÕÓÕÎÄÁ ÄÏøÒÕ ÔÅÒÃÉÈÌÅÒ 
ÙÁÐÁÂÉÌÍÅÓÉ ÉëÉÎ ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ 
ÙİËÓÅË ÏÌÍÁÓą ÇÅÒÅËÍÅËÔÅÄÉÒȠ ëİÎËİ ÂÉÒÅÙÌÅÒ 
ÂÉÒëÏË ËÁÙÎÁËÔÁÎ ÓÁøÌąËla ilgili bilgilere 
ÕÌÁĥÁÂÉÌÍÅËÔÅ ÖÅ ÂÕ ÂÉÌÇÉÌÅÒ ÈÅÒ ÚÁÍÁÎ ÄÏøÒÕ 
ÏÌÍÁÙÁÂÉÌÍÅËÔÅÄÉÒȢ dÎÔÅÒÎÅÔÉÎ ÙÁÙÇąÎÌÁĥÍÁÓą ÖÅ 
ÉÎÔÅÒÎÅÔÅ ÅÒÉĥÉÍÉÎ ÁÒÔÍÁÓą ÉÌÅ ÂÅÒÁÂÅÒ ÉÎÔÅÒÎÅÔ ÄÅ 
ÂÉÒÅÙÌÅÒ ÉëÉÎ ĘÎÅÍÌÉ ÂÉÒ ÂÉÌÇÉ ËÁÙÎÁøą ÈÁÌÉÎÅ 
ÇÅÌÍÉĥÔÉÒȢ "ÉÒÅÙÌÅÒ ÓÁøÌąËÌÁ ÉÌÇÉÌÉ ÂÉÌÇÉÌÅÒ ÅÄinmek 
ÉëÉÎ ÇİÎÄÅÎ ÇİÎÅ ÁÒÔÁÒÁË ÄÅÖÁÍ ÅÄÅÎ ÂÉÒ ĥÅËÉÌÄÅ 
internete ÂÁĥÖÕÒÍÁËÔÁÄąÒÌÁÒ [5] . 4­d+ȭÉÎ 
ÁÒÁĥÔąÒÍÁÓąÎÁ ÇĘÒÅ ςπρψ ÙąÌąÎąÎ ÉÌË İë ÁÙąÎÄÁ 
İÌËÅÍÉÚÄÅ ÉÎÔÅÒÎÅÔ ËÕÌÌÁÎÁÎÌÁÒąÎ ϷφψȟψȭÉ ÉÎÔÅÒÎÅÔÔÅ 
ÓÁøÌąËÌÁ ÉÌÇÉÌÉ ÂÉÌÇÉ ÁÒÁĥÔąÒÍąĥÔąÒ [6]Ȣ dÎÔÅÒÎÅÔÔÅ ÓÁøÌąË 
bilgÉÓÉ ÁÒÁĥÔąÒÍÁÎąÎ ÂÕ ÄÅÒÅÃÅ ÙİËÓÅË ÏÌÍÁÓą ÖÅ 
ÉÎÔÅÒÎÅÔÔÅ ÓÁøÌąËÌÁ ÉÌÇÉÌÉ ÂÉÌÇÉÌÅÒÅ ëÏË ËÏÌÁÙ 
ÕÌÁĥąÌÁÂÉÌÍÅÓÉ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøąÎą ĘÎÅÍÌÉ ÈÁÌÅ 
ÇÅÔÉÒÍÉĥÔÉÒȢ E-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøąȟ ÅÌÅËÔÒÏÎÉË 
ËÁÙÎÁËÌÁÒÄÁÎ ÓÁøÌąËÌÁ ÉÌÇÉÌÉ ÂÉÌÇÉÌÅÒÉ ÁÒÁÍÁËȟ 
bulmak, anlamak, dÅøÅÒÌÅÎÄÉÒÍÅË ÖÅ ÅÄÉÎÉÌÅÎ 
ÂÉÌÇÉÙÉ ÂÉÒ ÓÁøÌąË ÐÒÏÂÌÅÍÉÎÉ ëĘÚÍÅË İÚÅÒÅ 
kullanabilmek veya uygulayabilmektir [7] .  

E-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøąÎąÎ ÄİĥİË ÏÌÍÁÓą ÈÅÍ 
ÂÉÒÅÙÌÅÒÉÎ ÓÁøÌąøą ÈÅÍ ÄÅ ÔÏÐÌÕÍ ÓÁøÌąøą ÁëąÓąÎÄÁÎ 
ÂİÙİË ÂÉÒ ÔÅÈÄÉÔ ÏÌÕĥÔÕÒÍÁËÔÁÄąÒȠ ëİÎËİ ÉÎÔÅÒÎÅÔ 
oÒÔÁÍąÎÄÁ ÙÅÒ ÁÌÁÎ ÙÁÎÌąĥ ÖÅ ÙÁÎąÌÔąÃą ÂÉÌÇÉÌÅÒÉÎ 
ÕÙÇÕÌÁÎÍÁÓą ĘÎÅÍÌÉ ÓÁøÌąË ÐÒÏÂÌÅÍÌÅÒÉÎÉÎ 
ÙÁĥÁÎÍÁÓąÎÁ ÎÅÄÅÎ ÏÌÁÂÉÌÍÅËÔÅÄÉÒ [8]Ȣ !ÙÒąÃÁ 
ÉÎÔÅÒÎÅÔÔÅÎ ÅÄÉÎÉÌÅÎ ÓÁøÌąË ÂÉÌÇÉÌÅÒÉÙÌÅ ÂÉÒÅÙÌÅÒÉÎ 

ËÅÎÄÉ ËÅÎÄÉÌÅÒÉÎÅ ÔÅĥÈÉÓ ËÏÙÍÁÌÁÒąȟ ÔÅÄÁÖÉÌÅÒÉÎÉ 
ÙĘÎÌÅÎÄÉÒÍÅË ÉÓÔÅÍÅÌÅÒÉȟ ĘÎÅÒÉÌÅÎ ÔÅÄÁÖÉÙÉ 
ÒÅÄÄÅÔÍÅÌÅÒÉȟ ÇÅëÅÒÌÉÌÉøÉÎÉ ÙÉÔÉÒÅÎ ÓÁøÌąË ÂÉÌÇÉÌÅÒÉÎÅ 
ÇİÖÅÎÅÒÅË ÂÁÚą ÓÁøÌąË ÄÁÖÒÁÎąĥÌÁÒą ÓÅÒÇÉÌÅÍÅÌÅÒÉ ÄÅ 
ĘÎÅÍÌÉ ÓÁøÌąË ÐÒÏÂÌÅÍÌÅÒÉÎÉÎ ÙÁĥÁÎÍÁÓąÎÁ ÎÅÄÅÎ 
olabilmektedir [9]Ȣ 4İÍ ÂÕ ÎÅÄÅÎÌÅÒÄÅÎ ÄÏÌÁÙą 
toplumun e-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøąÎąn mutlaka 
ÙİËÓÅÌÔÉÌÍÅÓÉ ÇÅÒÅËÍÅËÔÅÄÉÒȢ "Õ ÁÒÁĥÔąÒÍÁ ÉÌÅ 
bireylerin e-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą ÄİÚÅÙÉÎÉÎ ÖÅ Å-
ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą ÄİÚÅÙÉÎÉÎ ÄÅÍÏÇÒÁÆÉË 
ĘÚÅÌÌÉËÌÅÒÅ ÇĘÒÅ ÆÁÒËÌąÌąË ÇĘÓÔÅÒÉÐ ÇĘÓÔÅÒÍÅÄÉøÉÎÉÎ 
ÂÅÌÉÒÌÅÎÍÅÓÉ ÁÍÁëÌÁÎÍąĥÔąÒȢ 

нΦ ¸ǀƴǘŜƳ 

!ÒÁĥÔąÒÍÁȟ (ÁÚÉÒÁÎ ςπρωȭÄÁ dÓÔÁÎÂÕÌȭÄÁ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ !ÒÁĥÔąÒÍÁ ÖÅÒÉÌÅÒÉȟ dÓÔÁÎÂÕÌȭÄÁ 
ÉËÁÍÅÔ ÅÄÅÎ ÖÅ ρψ ÙÁĥąÎą ÄÏÌÄÕÒÍÕĥ ÂÉÒÅÙÌÅÒÄÅÎ 
ÔÏÐÌÁÎÍąĥÔąÒȢ 6ÅÒÉ ÔÏÐÌÁÍÁË ÉëÉÎ ÁÎËÅÔ ÙĘÎÔÅÍÉ 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ !ÒÁĥÔąÒÍÁ ËÁÐÓÁÍąÎÄÁ σςφ ÁÎËÅÔ 
ÆÏÒÍÕ ÔÏÐÌÁÎÍąĥȠ ÁÎÃÁË ÇÅëÅÒÌÉ ÏÌÁÎ ςωφ Ánket 
ÆÏÒÍÕ ÄÅøÅÒÌÅÎÄÉÒÉÌÍÅÙÅ ÁÌąÎÍąĥÔąÒȢ 

нΦмΦ ±ŜǊƛ ¢ƻǇƭŀƳŀ !ǊŀŎƤ 

!ÒÁĥÔąÒÍÁÄÁ ËÕÌÌÁÎąÌÁÎ ÁÎËÅÔ ÆÏÒÍÕ ÉËÉ 
ÂĘÌİÍÄÅÎ ÏÌÕĥÍÁËÔÁÄąÒȢ dÌË ÂĘÌİÍÄÅ ËÁÔąÌąÍÃąÌÁÒąÎ 
ÄÅÍÏÇÒÁÆÉË ĘÚÅÌÌÉËÌÅÒÉÎÉÎ ÂÅÌÉÒÌÅÎÍÅÓÉÎÅ ÉÌÉĥËÉÎ 
ÓÏÒÕÌÁÒ ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ dËÉÎÃÉ ÂĘÌİÍİÎÄÅ ÉÓÅȟ 
ËÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ 
ÂÅÌÉÒÌÅÎÍÅÓÉÎÅ ÉÌÉĥËÉÎ ÉÆÁÄÅÌÅÒ ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ dËÉÎÃÉ 
ÂĘÌİÍÄÅ .ÏÒÍÁÎ ÖÅ 3ËÉÎÎÅÒ [10]  ÔÁÒÁÆąÎÄÁÎ 
ÇÅÌÉĥÔÉÒÉÌÅÎ ÖÅ ψ ÉÆÁÄÅÄÅÎ ÏÌÕĥÁÎ Ȱ%-3ÁøÌąË 
/ËÕÒÙÁÚÁÒÌąøą vÌëÅøÉȱ ĘÌëÅøÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ vÌëÅøÉÎ 
4İÒËëÅ ÇÅëÅÒÌÉÌÉË ÖÅ ÇİÖÅÎÉÒÌÉË ëÁÌąĥÍÁÌÁÒą ÂÁÚą 
ÁÒÁĥÔąÒÍÁÌÁÒÄÁ ÙÁÐąÌÍąĥÔąÒ [11, 12]Ȣ  vÌëÅøÉÎ 4İÒËëÅ 
ÖÅÒÓÉÙÏÎÕ ÉëÉÎ #ÏĥËÕÎ ÖÅ "ÅÂÉĥȭÉÎ [11] 
ÁÒÁĥÔąÒÍÁÓąÎÄÁÎ ÙÁÒÁÒÌÁÎąÌÍąĥÔąÒȢ "Õ ëÁÌąĥÍÁ 
ËÁÐÓÁÍąÎÄÁ ĘÌëÅøÉÎ ÇİÖÅÎÉÒÌÉË ÄİÚÅÙÉÎÉ ÂÅÌÉÒÌÅÍÅË 
ÉëÉÎ ÙÁÐąÌÁÎ ÁÎÁÌÉÚ ÓÏÎÕÃÕÎÁ ÇĘÒÅ #ÒÏÎÂÁÃÈȭÓ !ÌÐÈÁ 
ËÁÔÓÁÙąÓą πȟψω ÂÕÌÕÎÍÕĥ ÏÌÕÐȠ ÂÕ ÓÏÎÕÃÁ ÇĘÒÅ 
ĘÌëÅøÉÎ ÇİÖÅÎÉÌÉÒ ÏÌÄÕøÕ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ vÌëÅËÔÅËÉ 
ÉÆÁÄÅÌÅÒȟ υȭÌÉ ,ÉËÅÒÔ ÔÉÐÉ ĘÌëÅË ÓÅëÅÎÅËÌÅÒÉ ÉÌÅ 
ĘÌëİÌÍİĥÔİÒȢ vÌëÅË ÏÒÔÁÌÁÍÁ ÐÕÁÎą ÁÒÔÔąËëÁȠ ÙÁÎÉ υȭÅ 
ÙÁËÌÁĥÔąËëÁ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉ ÄÅ 
artmaËÔÁÄąÒȢ  

 

2.2.Veri Analizi 

6ÅÒÉ ÁÎÁÌÉÚÌÉ ËÁÐÓÁÍąÎÄÁȟ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą 
ÄİÚÅÙÉÎÉ ÂÅÌÉÒÌÅÍÅË ÉëÉÎ ÔÁÎąÍÌÁÙąÃą ÉÓÔÁÔÉÓÔÉËÌÅÒ 
ÈÅÓÁÐÌÁÎÍąĥÔąÒȢ %-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą ÄİÚÅÙÉÎÉÎ 
ÄÅÍÏÇÒÁÆÉË ĘÚÅÌÌÉËÌÅÒÅ ÇĘÒÅ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË 
ÆÁÒËÌąÌąË ÇĘÓÔÅÒÉÐ ÇĘÓÔÅÒÍÅÄÉøÉnin belirlenmesinde 
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ise, Kolmogorov-Smirnov testi sonucunda verilerin 
ÎÏÒÍÁÌ ÄÁøąÌąÍÄÁÎ ÇÅÌÍÅÄÉøÉ ÂÅÌÉÒÌÅÎÄÉøÉÎÄÅÎ 
Ð πȟπυ ȟ ÉËÉ ÂÁøąÍÓąÚ ÇÒÕÂÕÎ ËÁÒĥąÌÁĥÔąÒąÌÍÁÓąÎÄÁ 

Mann Whitney-5 ÔÅÓÔÉȟ ÉËÉÄÅÎ ÆÁÚÌÁ ÂÁøąÍÓąÚ ÇÒÕÂÕÎ 
ËÁÒĥąÌÁĥÔąÒąÌÍÁÓąÎÄÁ ÉÓÅȟ +ÒÕÓËÁÌ 7ÁÌÌÉs-H testi 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ +ÒÕÓËÁÌ 7ÁÌÌÉÓ-H testi sonucunda 
ÏÒÔÁÙÁ ëąËÁÎ ÆÁÒËÌąÌąËÌÁÒą ÂÅÌÉÒÌÅÍÅË ÉëÉÎÄÅ -ÁÎÎ 
Whitney-5 ÔÅÓÔÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ %ÌÄÅ ÅÄÉÌÅÎ ÂÕÌÇÕÌÁÒ 
Ϸωυ ÇİÖÅÎ ÁÒÁÌąøąÎÄÁ ÖÅ Ϸυ ÁÎÌÁÍÌąÌąË ÄİÚÅÙÉÎÄÅ 
ÄÅøÅÒÌÅÎÄÉÒÉÌÍÉĥÔÉÒȢ 

3. Bulgular 

!ÒÁĥÔąÒÍÁ ÉÌÅ ÕÌÁĥąÌÁÎ ÂÕÌÇÕÌÁÒÁ ÁĥÁøąÄÁ ÙÅÒ 
ÖÅÒÉÌÍÉĥÔÉÒȡ 

4ÁÂÌÏ ρȢ $ÅÍÏÇÒÁÆÉË vÚÅÌÌÉËÌÅÒÉÎ $ÁøąÌąÍą 
5ŜƳƻƎǊŀŦƛƪ mȊŜƭƭƛƪƭŜǊ n % 

Cinsiyet 

Erkek 100 33,8 

YŀŘƤƴ 196 66,2 

Toplam 296 100,0 

¸ŀǒ 

нр ǾŜȅŀ !ƭǘƤ 137 46,3 

26-35 107 36,1 

ос ǾŜȅŀ «ȊŜǊƛ 52 17,6 

Toplam 296 100,0 

9ƐƛǘƛƳ 

Durumu 

[ƛǎŜ ǾŜȅŀ !ƭǘƤ 105 35,5 

mƴƭƛǎŀƴǎ 80 27,0 

[ƛǎŀƴǎ ǾŜȅŀ [ƛǎŀƴǎǸǎǘǸ 111 37,5 

Toplam 296 100,0 

Medeni 

Durum 

Bekar 200 67,6 

Evli 96 32,4 

Toplam 296 100,0 

4ŀƭƤǒƳŀ 

Durumu 

Evet 232 78,4 

IŀȅƤǊ 64 21,6 

Toplam 296 100,0 

 

!ÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎÌÁÒąÎ ÄÅÍÏÇÒÁÆÉË ĘÚÅÌÌÉËÌÅÒÉ 
4ÁÂÌÏ ρȭÄÅ ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ 4ÁÂÌÏÙÁ ÇĘÒÅ 
ÁÒÁĥÔąÒÍÁÙÁ ËÁÔąÌÁÎÌÁÒÄÁÎ ρππ ËÉĥÉ Ϸσσȟψ  ÅÒËÅËȟ 
ρωφ ËÉĥÉ ÉÓÅ Ϸφφȟς  ËÁÄąÎÄąÒȢ +ÁÔąÌąÍÃąÌÁÒąÎ ÙÁĥ 
ÁÒÁÌąËÌÁÒąÎÁ ÄÁøąÌąÍąÎÁ ÂÁËąÌÄąøąÎÄÁȟ ρσχ ËÉĥÉÎÉÎ 
(%46,3) 25 veya alÔą ÙÁĥ ÁÒÁÌąøąÎÄÁȟ ρπχ ËÉĥÉÎÉÎ 
(%36,1) 26-συ ÙÁĥ ÁÒÁÌąøąÎÄÁȟ υς ËÉĥÉÎÉÎ ÄÅ Ϸρχȟφ  

σφ ÖÅÙÁ İÚÅÒÉ ÙÁĥ ÁÒÁÌąøąÎÄÁ ÄÁøąÌÄąøą ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 
+ÁÔąÌąÍÃąÌÁÒąÎ ÅøÉÔÉÍ ÄÕÒÕÍÕÎÁ ÂÁËąÌÄąøąÎÄÁȟ ρπυ 
ËÉĥÉÎÉÎ Ϸσυȟυ  ÌÉÓÅ ÖÅÙÁ ÁÌÔąȟ ψπ ËÉĥÉÎÉÎ Ϸςχȟπ  
ĘÎÌÉÓÁÎÓȟ ρρρ ËÉĥÉnin de (%37,5) lisans veya 
ÌÉÓÁÎÓİÓÔİ ÅøÉÔÉÍ ÄİÚÅÙÉÎÅ ÓÁÈÉÐ ÏÌÄÕøÕ 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ +ÁÔąÌąÍÃąÌÁÒÄÁÎ ςππ ËÉĥÉ (%67,6) 
ÂÅËÁÒȟ ωφ ËÉĥÉ ÉÓÅ (%32,4) evlidir. KÁÔąÌąÍÃąÌÁÒÄÁÎ 
ςσς ËÉĥÉ Ϸχψȟτ  ÈÅÒÈÁÎÇÉ ÂÉÒ ÉĥÔÅ ëÁÌąĥąÒËÅÎȟ φτ ËÉĥÉ 
ÉÓÅ Ϸςρȟφ  ÈÅÒÈÁÎÇÉ ÂÉÒ ÉĥÔÅ ëÁÌąĥÍÁÍÁËÔÁÄąÒȢ 

 

Tablo 2. E-3ÁøÌąË /ËÕÒÙÁÚÁÒÌąøąÎÁ dÌÉĥËÉÎ 
4ÁÎąÍÌÁÙąÃą dÓÔÁÔÉÓÔÉËÌÅÒ 

 n Ort. Std. Sapma 

E-{ŀƐƭƤƪ hƪǳǊȅŀȊŀǊƭƤƐƤ 296 3,30 0,82 

 

¢ŀōƭƻ нΩȅŜ ƎǀǊŜ ƪŀǘƤƭƤƳŎƤƭŀǊƤƴ Ŝ-ǎŀƐƭƤƪ ƻƪǳǊȅŀȊŀǊƭƤƐƤ ŘǸȊŜȅƛƴƛƴΣ ƻǊǘŀ 

ŘǸȊŜȅŘŜ όоΣолҕлΣунύ ƻƭŘǳƐǳ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ 

 

Tablo 3. E-{ŀƐƭƤƪ hƪǳǊȅŀȊŀǊƭƤƪ 5ǸȊŜȅƛƴƛƴ 5ŜƳƻƎǊŀŦƛƪ mȊŜƭƭƛƪƭŜǊŜ 

DǀǊŜ YŀǊǒƤƭŀǒǘƤǊƤƭƳŀǎƤ 

5ŜƐƛǒƪŜƴƭŜǊ n Ort. 
Std. 

Sapma 

{ƤǊŀ 

Ort. 
  

Cinsiyet 

Erkek 100 3,23 0,91 143,19 
U= 9.269,00 

p= 0,45 
YŀŘƤƴ 196 3,34 0,77 151,21 

¸ŀǒ 

нр ǾŜȅŀ !ƭǘƤ 137 3,25 0,87 145,19 

X2= 1,01 

p= 0,60 
26-35 107 3,32 0,76 147,62 

ос ǾŜȅŀ «ȊŜǊƛ 52 3,40 0,80 159,03 

9ƐƛǘƛƳ 

Durumu 

[ƛǎŜ ǾŜȅŀ !ƭǘƤ όмύ 105 3,17 0,83 132,81 

X2= 7,26 

p= 0,03 

Fark= 2>1 

mƴƭƛǎŀƴǎ όнύ 80 3,46 0,80 166,83 

Lisans veya  

[ƛǎŀƴǎǸǎǘǸ όоύ 
111 3,31 0,81 150,13 

Medeni 

Durum 

Bekar 200 3,28 0,87 147,57 
U= 9.413,50 

p= 0,79 
Evli 96 3,34 0,70 150,44 

4ŀƭƤǒƳŀ 

Durumu 

Evet 232 3,29 0,84 147,07 
U= 7.092,00 

p= 0,58 
IŀȅƤǊ 64 3,34 0,74 153,69 

 

4ÁÂÌÏ σȭÄÅ ËÁÔąÌąÍÃąÌÁÒąÎ ÄÅÍÏÇÒÁÆÉË 
ĘÚÅÌÌÉËÌÅÒÉÎÅ ÇĘÒÅ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË 
ÄİÚÅÙÌÅÒÉÎÉÎ ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ 
4ÁÂÌÏÙÁ ÇĘÒÅ ËÁÔąÌąÍÃąÌÁÒąÎ ÃÉÎÓÉÙÅÔÉÎÅȟ ÙÁĥąÎÁȟ 
ÍÅÄÅÎÉ ÄÕÒÕÍÕÎÁ ÖÅ ÈÅÒÈÁÎÇÉ ÂÉÒ ÉĥÔÅ ëÁÌąĥąÐ 
ëÁÌąĥÍÁÍÁ ÄÕÒÕÍÕÎÁ ÇĘÒÅ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË 
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ÄİÚÅÙÌÅÒÉÎÉÎ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË ÆÁÒËÌąÌąË 
ÇĘÓÔÅÒÍÅÄÉøÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒ Ð πȟπυ Ȣ 9ÉÎÅ ÔÁÂÌÏÙÁ 
ÇĘÒÅ ËÁÔąÌąÍÃąÌÁÒąÎ ÅøÉÔÉÍ ÄÕÒÕÍÕÎÁ ÇĘÒÅ Å-ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÌÅÒÉÎÉÎ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË 
ÆÁÒËÌąÌąË ÇĘÓÔÅÒÄÉøÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒ Ð πȟπυ Ȣ 

4. ¢ŀǊǘƤǒƳŀ ǾŜ {ƻƴǳœ 

"Õ ÁÒÁĥÔąÒÍÁ ÓÏÎÕÃÕÎÄÁ ËÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąøą ÄİÚÅÙÉÎÉÎȟ ÏÒÔÁ ÄİÚÅÙÄÅ ÏÌÄÕøÕ 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ #ÁÎ ÖÅ ÄÉøÅÒÌÅÒÉ [13] ÔÁÒÁÆąÎÄÁÎ 
ÓÁøÌąøą ÉÌÇÉÌÅÎÄÉÒÅÎ ËÏÎÕÌÁÒÄÁ ËÕÌÌÁÎąÌÁÎ ÖÅ ÂÁÚą 
ËÒÉÔÅÒÌÅÒÅ ÇĘÒÅ ÓÅëÉÌÍÉĥ ÏÌÁÎ ×ÅÂ ÓÉÔÅÌÅÒÉÎÅ ÙĘnelik 
ÏÌÁÒÁË ÙÁÐąÌÁÎ ÁÒÁĥÔąÒÍÁÎąÎ ÓÏÎÕëÌÁÒąÎÁ ÇĘÒÅȠ 
ÉÎÃÅÌÅÎÅÎ ÉÎÔÅÒÎÅÔ ÓÉÔÅÌÅÒÉÎÉÎ ÂİÙİË ÂÉÒ ËąÓÍąÎąÎ 
ËÁÎąÔÁ ÄÁÙÁÌą ÓÁøÌąË ÂÉÌÇÉÓÉ ÉëÅÒÍÅÄÉøÉȟ ÙÁÒąÓąÎÄÁÎ 
ÆÁÚÌÁÓąÎąÎ ÕÚÍÁÎ ÇĘÒİĥİ ÉëÅÒÍÅÄÉøÉȟ ÕÚÍÁÎ ÇĘÒİĥİ 
ÉëÅÒÅÎ ÍÅÔÉÎÌÅÒÄÅ ÄÅ ÒÅÆÅÒÁÎÓ ËÕÌÌÁÎąÌÍÁÄąøą 
belirlenÍÉĥÔÉÒȢ "Õ ÄÕÒÕÍ ÉÎÔÅÒÎÅÔÔÅ ÙÅÒ ÁÌÁÎ ÓÁøÌąË 
ÂÉÌÇÉÌÅÒÉÎÉÎ ÄÏøÒÕÌÕøÕ ÖÅ ÇİÖÅÎÉÌÉÒÌÉøÉ ËÏÎÕÓÕÎÄÁ 
ĥİÐÈÅÌÅÒ ÏÌÕĥÔÕÒÄÕøÕÎÄÁÎ ÖÅ ÇİÎİÍİÚÄÅ 
ÉÎÔÅÒÎÅÔÉÎ ÓÁøÌąË ËÏÎÕÓÕÎÄÁ ĘÎÅÍÌÉ ÂÉÒ ÂÁĥÖÕÒÕ 
ËÁÙÎÁøą ÏÌÍÁÓą ÎÅÄÅÎÉÙÌÅ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą 
ÄİÚÅÙÉÎÉÎ ÄÁÈÁ ÄÁ ÙİËÓÅÌÔÉÌÍÅsi gerekmektedir.  

"Õ ÁÒÁĥÔąÒÍÁÎąÎ ÂÁĥËÁ ÂÉÒ ÓÏÎÕÃÕ ÉÓÅȟ 
ËÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ 
cinsiyete ÇĘÒÅ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË ÆÁÒËÌąÌąË 
ÇĘÓÔÅÒÍÅÍÅÓÉÄÉÒ Ð πȟπυ Ȣ !ÒÁĥÔąÒÍÁÎąÎ ÂÕÌÇÕÌÁÒą 
ÉÎÃÅÌÅÎÄÉøÉÎÄÅ ËÁÄąÎ ËÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ ÅÒËÅË ËÁÔąÌąÍÃąÌÁÒÁ ÇĘÒÅ 
ÄÁÈÁ ÙİËÓÅË ÏÌÄÕøÕ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ ­ÎÉÖÅÒÓÉÔÅ 
ĘøÒÅÎÃÉÌÅÒÉÎÅ ÙĘÎÅÌÉË ÙÁÐąÌÁÎ ÂÅÎÚÅÒ ÂÉÒ 
ÁÒÁĥÔąÒÍÁÎąÎ ÂÕÌÇÕÌÁÒą ÄÁ ÂÕ ÓÏÎÕëÌÁÒą 
desteklemektedir [14] .  

+ÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ 
ËÁÔąÌąÍÃąÌÁÒąÎ ÙÁĥ ÇÒÕÐÌÁÒąÎÁ ÇĘÒÅ ÉÓÔÁÔÉÓÔÉËÓÅÌ 
ÏÌÁÒÁË ÆÁÒËÌąÌąË ÇĘÓÔÅÒÍÅÄÉøÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒ 
Ð πȟπυ Ȣ !ÒÁĥÔąÒÍÁÎąÎ ÂÕÌÇÕÌÁÒą ÉÎÃÅÌÅÎÄÉøÉÎÄÅ 

ËÁÔąÌąÍÃąÌÁÒąÎ ÙÁĥą ÁÒÔÔąËëÁ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË 
ÄİÚÅÙÉÎÉÎ ÄÅ ÁÒÔÔąøą ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ /ÙÓÁ ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąøą ÉÌÅ ÉÌÇÉÌÉ ÁÒÁĥÔąÒÍÁÌÁÒąÎ ÂÕÌÇÕÌÁÒą 
ÉÎÃÅÌÅÎÄÉøÉÎÄÅ ÂÉÒÅÙÌÅÒÉÎ ÙÁĥą ÁÒÔÔąËëÁ ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąøą ÄİÚÅÙÉÎÉÎ ÄİĥÔİøİ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒ [15, 
2]. 

+ÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ 
ËÁÔąÌąÍÃąÌÁÒąÎ ÅøÉÔÉÍ ÄÕÒÕÍÕÎÁ ÇĘÒÅ ÉÓÔÁÔÉÓÔÉËÓÅÌ 
ÏÌÁÒÁË ÆÁÒËÌąÌąË ÇĘÓÔÅÒÄÉøÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒ (p<0,05). 
&ÁÒËÌąÌąøąÎ ÎÅÄÅÎÉȟ ĘÎÌÉÓÁÎÓ ÅøÉÔÉÍ ÄÕÒÕÍÕÎÁ ÓÁÈÉÐ 
ËÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎȟ ÌÉÓÅ 
ÖÅÙÁ ÁÌÔą ÅøÉÔÉÍ ÄÕÒÕÍÕÎÁ ÓÁÈÉÐ ËÁÔąÌąÍÃąÌÁÒąÎ Å-
ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÄÅÎ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË 
ÁÎÌÁÍÌą ÂÉÒ ĥÅËÉÌÄÅ ÙİËÓÅË ÏÌÍÁÓąÄąÒȢ !ÒÁĥÔąÒÍÁ 
ÂÕÌÇÕÌÁÒąÎÁ ÇĘÒÅ ÅÎ ÙİËÓÅË Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË 

ÄİÚÅÙÉÎÅ ĘÎÌÉÓÁÎÓ ÍÅÚÕÎÕ ËÁÔąÌąÍÃąÌÁÒ ÓÁÈÉÐÔÉÒȢ 
3ÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą ÉÌÅ ÉÌÇÉÌÉ ÁÒÁĥÔąÒÍÁÌÁÒąÎ 
ÂÕÌÇÕÌÁÒą ÉÎÃÅÌÅÎÄÉøÉÎÄÅ ÅøÉÔÉÍ ÄİÚÅÙÉ ÙİËÓÅÌÄÉËëÅ 
ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ ÄÅ ÙİËÓÅÌÄÉøÉ ÖÅ 
lisans ÖÅ ÌÉÓÁÎÓİÓÔİ ÅøÉÔÉÍ ÄÕÒÕÍÕÎÁ ÓÁÈÉÐ 
ÂÉÒÅÙÌÅÒÉÎ ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ ÄÉøÅÒ 
ÅøÉÔÉÍ ÄÕÒÕÍÌÁÒąÎÁ ÓÁÈÉÐ ËÁÔąÌąÍÃąÌÁÒÁ ÇĘÒÅ ÄÁÈÁ 
ÙİËÓÅË ÏÌÄÕøÕ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒ [2,16]. 

+ÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ 
ËÁÔąÌąÍÃąÌÁÒąÎ medeni durumuna ÇĘÒÅ ÉÓÔÁtistiksel 
ÏÌÁÒÁË ÆÁÒËÌąÌąË ÇĘÓÔÅÒÍÅÄÉøÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒ 
Ð πȟπυ Ȣ !ÒÁĥÔąÒÍÁÎąÎ ÂÕÌÇÕÌÁÒą ÉÎÃÅÌÅÎÄÉøÉÎÄÅ 

ÅÖÌÉ ËÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ 
ÂÅËÁÒ ËÁÔąÌąÍÃąÌÁÒÁ ÇĘÒÅ ÄÁÈÁ ÙİËÓÅË ÏÌÄÕøÕ 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 3ÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą ÉÌÅ ÉÌÇÉÌÉ 
ÁÒÁĥÔąÒÍÁÌÁÒąÎ ÂÕÌÇÕÌÁÒą ÉÎÃÅÌÅÎÄÉøÉÎÄÅ KÉÍÅÎ ÖÅ 
"ÁÙąË 4ÅÍÅÌȭÉÎ [17] ËÒÏÎÉË ÈÁÓÔÁÌąøą ÏÌÁÎ ÙÁĥÌą 
ÂÉÒÅÙÌÅÒÅ ÙĘÎÅÌÉË ÙÁÐÍąĥ ÏÌÄÕËÌÁÒą ÁÒÁĥÔąÒÍÁÙÁ 
ÇĘÒÅ ÅÖÌÉÌÅÒÉÎȟ vÚÄÅÍÉÒȭÉÎ [15] ÁÉÌÅ ÓÁøÌąøą 
ÍÅÒËÅÚÉÎÅ ÂÁĥÖÕÒÁÎ ÂÉÒÅÙÌÅÒÅ ÙĘÎÅÌÉË ÙÁÐÍąĥ 
ÏÌÄÕøÕ ÁÒÁĥÔąÒÍÁÙÁ ÇĘÒÅ ÂÅËÁÒÌÁÒąÎ ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ ÄÁÈÁ ÙİËÓÅË ÏÌÄÕøÕ 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ  

+ÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ 
ËÁÔąÌąÍÃąÌÁÒąÎ ëÁÌąĥÍÁ ÄÕÒÕÍÕÎÁ ÇĘÒÅ ÉÓÔÁÔÉÓÔÉËÓÅÌ 
ÏÌÁÒÁË ÆÁÒËÌąÌąË ÇĘÓÔÅÒÍÅÄÉøÉ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒ 
Ð πȟπυ Ȣ !ÒÁĥÔąÒÍÁÎąÎ ÂÕÌÇÕÌÁÒą ÉÎÃÅÌÅÎÄÉøÉnde 

ÈÅÒÈÁÎÇÉ ÂÉÒ ÉĥÔÅ ëÁÌąĥÍÁÙÁÎ ËÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ ëÁÌąĥÁÎ ËÁÔąÌąÍÃąÌÁÒÁ ÇĘÒÅ 
ÄÁÈÁ ÙİËÓÅË ÏÌÄÕøÕ ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ KÉÍÅÎ ÖÅ "ÁÙąË 
4ÅÍÅÌȭÉÎ [17] ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą ÉÌÅ ÉÌÇÉÌÉ ÙÁÐÍąĥ 
ÏÌÄÕËÌÁÒą ÁÒÁĥÔąÒÍÁÙÁ ÇĘÒÅ ëÁÌąĥÁÎ ÂÉÒÅÙÌÅÒÉÎ ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉÎ ÄÁÈÁ ÙİËÓÅË ÏÌÄÕøÕ 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 

"Õ ÁÒÁĥÔąÒÍÁ ÓÏÎÕÃÕÎÄÁ ËÁÔąÌąÍÃąÌÁÒąÎ Å-ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąøą ÄİÚÅÙÉÎÉÎ ÏÒÔÁ ÄİÚÅÙÄÅ ÏÌÄÕøÕÎÕÎ 
belirlenmesi ve e-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøąÎąÎ ÇİÎÄÅÎ 
ÇİÎÅ ĘÎÅÍ ËÁÚÁÎÍÁÓą ÎÅÄÅÎÉÙÌÅ Å-ÓÁøÌąË 
okuryazarÌąøąÎąÎ ÄÁÈÁ ÙİËÓÅË ÓÅÖÉÙÅÌÅÒÅ 
ëąËÁÒÔąÌÍÁÓą ÔÏÐÌÕÍ ÓÁøÌąøą ÁëąÓąÎÄÁÎ ÚÏÒÕÎÌÕ ÈÁÌÅ 
ÇÅÌÍÉĥÔÉÒȢ "Õ ÁÍÁëÌÁȠ ÂÉÒÅÙÌÅÒÉÎ ÇÅÎÅÌ ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąË ÄİÚÅÙÉÎÉ ÙİËÓÅÌÔÍÅË ÉëÉÎ ÅøÉÔÉÍÌÅÒÉÎ 
ÄİÚÅÎÌÅÎÍÅÓÉ ÖÅ ÉÎÔÅÒÎÅÔÔÅ ÓÁøÌąË ÂÉÌÇÉÓÉÎÉÎ ÎÁÓąÌ 
ÁÒÁÎÁÃÁøą ÖÅ ÎÅÌÅÒÅ ÄÉËËÁÔ ÅÄÉÌÍÅÓÉ ÇÅÒÅËÔÉøÉ 
ËÏÎÕÓÕÎÄÁ ËÁÍÕ ÓÐÏÔÌÁÒąÎąÎ ÖÅ ÂÒÏĥİÒÌÅÒÉÎ 
ÈÁÚąÒÌÁÎÍÁÓą ĘÎÅÒÉÌÍÅËÔÅÄÉÒȢ !ÙÒąÃÁ Å-ÓÁøÌąË 
ÏËÕÒÙÁÚÁÒÌąøąÎÁ ËÁÔËą ÓÁøÌÁÍÁË ÁÍÁÃąÙÌÁȠ ÂÁÓąÎ ÖÅ 
ÙÁÙąÎ ÏÒÇÁÎÌÁÒąÙÌÁ ÔÏÐÌÕÍÕÎ ÉÎÔÅÒÎÅÔÔÅ ÙÅÒ ÁÌÁÎ 
ÙÁÎąÌÔąÃą ÖÅÙÁ ÙÁÎÌąĥ ÓÁøÌąË ÂÉÌÇÉÌÅÒÉ ËÏÎÕÓÕÎÄÁ 
uyaÒąÌÍÁÓąȟ ÉÎÔÅÒÎÅÔÔÅ ÙÁÎąÌÔąÃą ÖÅÙÁ ÙÁÎÌąĥ ÓÁøÌąË 
ÂÉÌÇÉÓÉ ÐÁÙÌÁĥÁÎÌÁÒ ÈÁËËąÎÄÁ ÙÁÐÔąÒąÍÌÁÒ 
ÕÙÇÕÌÁÎÍÁÓąȟ ÉÎÔÅÒÎÅÔÔÅ ÙÅÒ ÁÌÁÎ ÓÁøÌąË ÂÉÌÇÉÌÅÒÉÎÉÎ 
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ÉëÅÒÉøÉ ËÏÎÕÓÕÎÄÁ ÂÉÒ ÄÅÎÅÔÉÍ ÍÅËÁÎÉÚÍÁÓąÎąÎ 
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ÄÅ ĘÎÅÒÉÌÍÅËÔÅÄÉÒȢ "Õ ÁÒÁĥÔąÒÍÁÎąÎ ÓÁÄÅÃÅ dÓÔÁÎÂÕÌ 
ÉÌÉÎÄÅ ÙÁÐąÌÍąĥ ÏÌÍÁÓą ÂÉÒ ÓąÎąÒÌąÌąË ÏÌÓÁ ÄÁȟ 
bireylerin e-ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą ÄİÚÅÙÉÎÉ ÖÅ Å-
ÓÁøÌąË ÏËÕÒÙÁÚÁÒÌąøą ÄİÚÅÙÉÎÉÎ ÄÅÍÏÇÒÁÆÉË 
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ÄÁÈÁ ÇÅÎÉĥ ÂÉÒ ÃÏøÒÁÆÙÁÄÁ ÙÁÐąÌÍÁÓąÎąÎ ÙÁÒÁÒÌą 
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mȊŜǘ 

­ÌËÅÌÅÒ ÕÌÁĥąÍąÎ ĘÎÅÍÌÉ ÂÉÒ ÁÒÁÃą ÏÌÁÎ ËÁÒÁÙÏÌÌÁÒąÎÄÁ ÂÁËąÍ ÖÅ ÏÎÁÒąÍ ëÁÌąĥÍÁÌÁÒą ÉëÉÎ ÂİÙİË 
ÂİÔëÅÌÅÒ ÁÙąÒÍÁËÔÁÄąÒȢ +ÁÒÁÙÏÌÌÁÒąÎÄÁ ËąÓÍÉ ëĘËÍÅȟ ëÕËÕÒ ÖÅ ëÁÔÌÁË ÇÉÂÉ ÙÏÌ ËÕÓÕÒÌÁÒąÎąÎ 
tespiti ve giderilmesi buna baøÌą ËÁÚÁÌÁÒąÎ ÁÚÁÌÔąÌÍÁÓąÎÄÁ ĘÎÅÍÌÉ ÂÉÒ ÙÅÒ ÔÕÔÍÁËÔÁÄąÒȢ "Õ 
ëÁÌąĥÍÁÄÁȟ ÙÏÌ ËÕÓÕÒÌÁÒąÎąÎ ÄÅÒÉÎ ĘøÒÅÎÍÅ ËÕÌÌÁÎÁÒÁË ÔÅÓÐÉÔ ÅÄÉÌÍÅÓÉ ÉëÉÎ ÂÉÒ ÙĘÎÔÅÍ 
ĘÎÅÒÉÌÍÉĥÔÉÒȢ KÁÌąĥÍÁÄÁȟ ĘÎÃÅÌÉËÌÅ ÙÏÌ ËÕÓÕÒÌÁÒą ÏÌÁÎ ÂÉÒ ÇĘÒİÎÔİ ÖÅÒÉÓÅÔÉ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ 
dËÉÎÃÉ ÁĥÁÍÁÄÁȟ 4ÅÎÓÏÒÆÌÏ×ȭÕÎ ĘÎÅÍÌÉ ÂÉÒ ËİÔİÐÈÁÎÅÓÉ ÏÌÁÎ 33$ )ÎÃÅÐÔÉÏÎ 6ς #ÏÃÏ ÉÌÅ ĘÎ-
ÅøÉÔÉÌÍÉĥ ÂÉÒ Áø ÍÏÄÅÌÉ ËÕÌÌÁÎąÌÁÒÁËȟ ÙÏÌÌÁÒÄÁÎ ÁÌąÎÁÎ ÇĘÒİÎÔİÌÅÒ ÅøÉÔÉÌÍÉĥÔÉÒȢ vÎ-ÅøÉÔÉÌÍÉĥ Áø 
ÍÏÄÅÌÉ İÚÅÒÉÎÄÅ ÙÁÐąÌÁÎ ÔÅÓÔ ÉĥÌÅÍÌÅÒÉÎÄÅȟ ÆÁÒËÌą ÓąÎąÆÌÁÒÄÁËÉ ÙÏÌ ÂÏÚÕËÌÕËÌÁÒąÎąÎ ÙİËÓÅË 
baĥÁÒąÍ ÉÌÅ ÔÅÓÐÉÔ ÅÄÉÌÄÉøÉ ÇĘÒİÌÍİĥÔİÒȢ 
Anahtar Kelimeler ȡ +ÁÒÁÙÏÌÕȟ 9ÏÌ "ÏÚÕËÌÕËÌÁÒąȟ $ÅÒÉÎ vøÒÅÎÍÅȟ 33$ )ÎÃÅÐÔÉÏÎȟ 3ąÎąÆÌÁÎÄąÒÍÁ 

Detection of Road Defects using Deep Learning 

Abstract 

Countries allocate large budgets for maintenance and repair work on highways, which is an 
important means of transport. Detection and elimination of road defects such as partial 
collapse, pit and crack on the highways play an important role in reducing the accidents. In 
this study, a method for detecting path defects using deep learning is proposed. In this study, 
firstly, an image dataset with path defects was created. In the second stage, images taken from 
the roads were trained using a pre-trained network model with SSD Inception V2 Coco, an 
important library of Tensorfl ow. Tests performed on a pre-trained 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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1 DƛǊƛǒ 

+ÁÒÁÙÏÌÌÁÒą İÚÅÒÉÎÄÅ ÓİÒÅËÌÉ ÔÒÁÆÉË ÁËÔąøą ÉëÉÎȟ 
ëąËÍÁÌÁÒȟ ëÕËÕÒÌÁÒȟ ÄÅÌÉËÌÅÒ ÖÅ ËąÒąËÌÁÒ ÇÉÂÉ ËÕÓÕÒÌÁÒ 
ÏÒÔÁÙÁ ëąËÍÁËÔÁÄąÒȢ "ÕÎÄÁÎ ÓÅÂÅÐÌÅȟ ÔÁÂÁËÁÌą ÖÅ 
ËÁÔÍÁÎÌą ÙÁÐąÌÁÒąÎÄÁÎ ÄÏÌÁÙą ÙÏÌÌÁÒȟ ÍÅÔÅÏÒÏÌÏÊÉË 
ËÏĥÕÌÌÁÒȟ ÙÅÒ ÈÁÒÅËÅÔÌÅÒÉ ÖÅ ÁøąÒ ÔÒÁÆÉËÔÅÎ ÙÏøÕÎÌÕøÕ 
ÇÉÂÉ ÎÅÄÅÎÌÅÒÌÅ ëÅĥÉÔÌÉ ÂÏÚÕËÌÕËÌÁÒÁ ÍÁÒÕÚ 
kalabilmektedir [1]Ȣ (ÅÍ ÄİÎÙÁÄÁ ÈÅÍ ÄÅ 
İÌËÅÍÉÚÄÅȟ ĥÅÈÉÒÌÅÒÁÒÁÓą ÖÅ ĥÅÈÉÒÉëÉ ÙÏÌÌÁÒÄÁ ÏÌÕĥÁÎ 
boÚÕËÌÕËÌÁÒąÎ ÇÉÄÅÒÉÌÍÅÓÉ ÉëÉÎ ÂİÙİË ÂİÔëÅÌÅÒ 
gerekmektedir [2]Ȣ 9ÏÌÌÁÒÄÁ ÏÌÕĥÁÎ ÂÏÚÕËÌÕËÌÁÒ 
ÔÒÁÆÉË ËÁÚÁÌÁÒąÎÁȟ ÍÁÄÄÉ ÖÅ ÍÁÎÅÖÉ ËÁÙąÐÌÁÒÁ ÙÏÌ 
ÁëÁÂÉÌÍÅËÔÅÄÉÒȢ  

9ÏÌÌÁÒą ÉÙÉ ÄÕÒÕÍÄÁ ÔÕÔÍÁËȟ ÇİÖÅÎÌÉ ÓİÒİĥ ÉëÉÎ 
ÈÁÙÁÔÉ ĘÎÅÍÅ ÓÁÈÉÐ ÏÌÕÐȟ hem ËÁÒÁÙÏÌÌÁÒą hem de 
ÙÅÒÅÌ ÕÌÁĥąÍ ÂÁËąÍ ÂÉÒÉÍÌÅÒÉÎÉÎ ĘÎÅÍÌÉ ÂÉÒ ÇĘÒÅÖ 
ÁÌÁÎąÄąÒ. 9ÏÌÌÁÒÄÁ ÅÎ ĘÎÅÍÌÉ ÇĘÒÅÖÌÅÒÄÅÎ ÂÉÒÉÓÉ ÁÌÁÎ 
ÕÚÍÁÎÌąøą ÇÅÒÅËÔÉÒÅÎ ÙÏÌÌÁÒÄÁËÉ ÂÏÚÕÌÍÁÙą 
izlemektir. +ÁÒÁÙÏÌÌÁÒąȟ ÂÉÒ ÕÌÁĥąÍ ÁÒÁÃą ÏÌÍÁÓąÎąÎ 
ÙÁÎąÎÄÁȟ ÁÙÎą ÚÁÍÁÎÄÁ ÄİÎÙÁ ÇÅÎÅÌÉÎÄÅ ÅÎ ĘÎÅÍÌÉ 
ÎÁËÌÉÙÅ ÙĘÎÔÅÍÉÄÉÒȢ 9ÁÐąÍ ÁĥÁÍÁÓąÎÄÁ ÙÁÎÌąĥ 
ÕÙÇÕÌÁÎÁÎ ÙĘÎÔÅÍÌÅÒ ÖÅ ÁøąÒ ÁÒÁëÌÁÒąÎ ÎÅÄÅÎ 
ÏÌÄÕøÕ ÂÁÓąÎë ÖÅ ÈÁÖÁ ËÏĥÕÌÌÁÒą ÇÉÂÉ ÎÅÄÅÎÌÅÒ 
ÚÁÍÁÎÌÁ ÙÏÌ ÙİÚÅÙÌÅÒÉÎÄÅ ÄÅÆÏÒÍÁÓÙÏÎÌÁÒÁ ÎÅÄÅÎ 
ÏÌÍÁËÔÁÄąÒ. YÏÌÌÁÒÄÁËÉ ËÁÚÁÌÁÒąÎ ÅÎ ĘÎÅÍÌÉ 
ÓÅÂÅÐÌÅÒÉÎÄÅÎ ÂÉÒÉ ÙÏÌ ÙİÚÅÙÉ ÈÁÔÁÌÁÒąÄąÒ. Yol 
ÙİÚÅÙÌÅÒÉÎÄÅ ÇĘÒİÌÅÎ ÅÎ ĘÎÅÍÌÉ ÂÏÚÕËÌÕËÌÁÒąÎ 
ÂÁĥąÎÄÁȟ ÔÉÍÓÁÈ ëÁÔÌÁÍÁÓąȟ ÂÌÏË ëÁÔÌÁÍÁȟ ÄÏøÒÕÓÁÌ 
ëÁÔÌÁÍÁȟ ÅÎÉÎÅ ëÁÔÌÁÍÁ ÖÅ ÄÅÒÚÌÉ ÙÁÎÓąÍÁ ëÁÔÌÁËÌÁÒą 
gelmektedir [3]Ȣ ¤ÅËÉÌ ρȭ ÄÅ [4]  ËÁÙÎÁøąÎÄÁÎ ÁÌąÎÍąĥ 
ÂÁÚą ÙÏÌ ËÕÓÕÒÌÁÒąÎÁ ÁÉÔ ÇĘÒİÎÔİÌÅÒ ÓÕÎÕÌÍÕĥÔÕÒȢ 

 

 
ɉÁɊ !ÓÆÁÌÔ ËąÒąÌÍÁÓą 

 
ɉÂɊ !ÓÆÁÌÔ ÙÏÒÕÌÍÁÓą 

 

ɉÃɊ !ÓÆÁÌÔąÎ ÂÏÙÕÎÁ 
ëÁÔÌÁÍÁÓą 

 

ɉÄɊ !ÓÆÁÌÔąÎ ËÅÎÁÒ 
ëÁÔÌÁÍÁÓą 

¤ÅËÉÌ ρȢ "ÁÚą ÙÏÌ ËÕÓÕÒÌÁÒąÎÁ ÁÉÔ ÇĘÒİÎÔİÌÅÒ 
9ÏÌÌÁÒÄÁ ÍÅÙÄÁÎÁ ÇÅÌÅÎ ÂÏÚÕËÌÕËÌÁÒąÎ ÖÁÒÌąøąÎą 

ÔÅÓÐÉÔ ÅÔÍÅË ÖÅ ĘÌëÍÅË ÙÏÌ ÂÁËąÍą ÉëÉÎ ëÏË 
ĘÎÅÍÌÉÄÉÒȢ Geleneksel olarak, ÙÏÌ ÂÏÚÕËÌÕËÌÁÒąÎąÎ 

ÔÅÓÐÉÔÉ ÉëÉÎ yol ËÏÎÔÒÏÌÃİÌÅÒÉÎÉ yola ÇĘÎÄÅÒÍÅË, 
ËÕÓÕÒÌÁÒą ÇĘÒÓÅÌ ÏÌÁÒÁË ÔÅÓÐÉÔ ÅÔÍÅËȟ ĘÌëÍÅË ÖÅ 
ËÁÒÁËÔÅÒÉÚÅ ÅÔÍÅË ÖÅ ÁÒÄąÎÄÁÎ ÇÅÒÅËÌÉ ĘÎÌÅÍÌÅÒÉ 
ÂÅÌÉÒÌÅÍÅË ÉëÉÎ ÈÅÒ ÂÉÒ ÙÏÌ ÄÕÒÕÍÕ ÈÁËËąÎÄÁ ÂÉÒ 
ÒÁÐÏÒ ÈÁÚąÒÌÁÍÁË ÕÙÇÕÌÁÎÍÁËÔÁÄąÒȢ !ÎÃÁË ÓÏÎ 
ÙąÌÌÁÒÄÁ ÙÏÌ ÂÏÚÕËÌÕËÌÁÒąÎąÎ ÔÅÓÐÉÔÉ ÉëÉÎ ÂÉÌÇÉÓÁÙÁÒ 
ÄÅÓÔÅËÌÉ ÖÅ ÏÔÏÍÁÔÉË ÂÉÒëÏË ëÁÌąĥÍÁ ĘÎÅÒÉÌÍÉĥÔÉÒȢ 
Cord [1]  ÇÅÒëÅËÌÅĥÔÉÒÄÉøÉ ëÁÌąĥÍÁÄÁȟ ÙÏÌ 
ÂÏÚÕËÌÕËÌÁÒąÎąÎ ÏÔÏÍÁÔÉË ÔÅÓÐÉÔÉ ÉëÉÎ ÄÏËÕÓÁÌ 
ĘÒİÎÔİ ÔÁÎąÍÁÙÁ ÄÁÙÁÌą ÖÅ !ÄÁÂÏÏÓÔ ÓąÎąÆÌÁÎÄąÒÍÁ 
algoritÍÁÓą ÔÁÂÁÎÌą ÂÉÒ ÙĘÎÔÅÍ ĘÎÅÒÍÉĥÔÉÒȢ "ÉÒ ÂÁĥËÁ 
ëÁÌąĥÍÁÄÁȟ 3ÏÙÔøÒË ÖÄȢ [2]  ÁÒÁëÌÁÒÁ ÙÅÒÌÅĥÔÉÒÉÌÅÎ 
ÉÖÍÅĘÌëÅÒ ÖÅ '03 ÁÌąÃąÌÁÒÌÁ ÓÁÓąÎÔąÙÁ ÄÁÙÁÌą ÏÌÁÒÁËȟ 
ÙÏÌ ËÕÓÕÒÌÁÒąÎąÎ ÔÅÓÐÉÔ ÅÄÉÌÍÅÓÉÎÉ ÓÁøÌÁÙÁÎ ÂÉÒ 
ÙÁËÌÁĥąÍ ĘÎÅÒÍÉĥÌÅÒÄÉÒȢ +ÁÒÁËĘÓÅ ÖÄȢ [3]  ise 
ëÁÌąĥÍÁÌÁÒąÎÄÁȟ ÙÏÌ ÄÅÆÏÒÍÁÓÙÏÎÌÁÒąÎąÎ ÏÔÏÍÁÔÉË 
ÔÅÓÐÉÔÉ ÉëÉÎ ÇÅÒëÅË ÚÁÍÁÎÌą ÂÉÒ ÂÉÌÇÉÓÁÙÁÒÌą ÇĘÒİ 
ÓÉÓÔÅÍÉ ĘÎÅÒÍÉĥÔÉÒȢ 3ÈÉ ÖÄȢ [5]  ÉÓÅ ëÁÌąĥÍÁÌÁÒąÎÄÁȟ 
2ÁÓÔÇÅÌÅ /ÒÍÁÎ ÓąÎąÆÌÁÎÄąÒÍÁ ÁÌÇÏÒÉÔÍÁÓąÎą 
ËÕÌÌÁÎÁÒÁËȟ ÙÏÌÌÁÒÄÁ ÏÌÕĥÁÎ ËąÒąËÌÁÒąÎ ÏÔÏÍÁÔÉË 
ÔÅÓÐÉÔÉÎÉ ÇÅÒëÅËÌÅĥÔÉÒÅÎ ÂÉÒ ÓÉÓÔÅÍ ĘÎÅÒÍÉĥÌÅÒÄÉÒȢ 
"ÁĥËÁ ÂÉÒ ëÁÌąĥÍÁÄÁȟ :ÈÁÇ ÖÄȢ [6]  ÄÅÒÉÎ %ÖÉÒĥÉÍÓÅÌ 
3ÉÎÉÒ !øÌÁÒą %3!  ËÕÌÌÁÎÁÒÁË ÙÏÌ ËąÒąËÌÁÒąÎąÎ 
ÔÅÓÐÉÔÉÎÉ ÏÔÏÍÁÔÉË ÏÌÁÒÁË ÓÁøÌÁÍąĥÌÁÄąÒȢ "ÅÎÚÅÒ ÂÉÒ 
ëÁÌąĥÍÁÄa, Mandal vd. [7]  yine ESA kullanarak 
ÙÏÌÌÁÒÄÁ ÏÌÕĥÁÎ ËąÒąËÌÁÒąÎ ÔÅÓÐÉÔÉ ÉëÉÎ ÂÉÒ ÙÁËÌÁĥąÍ 
ÓÕÎÍÕĥÌÁÄąÒȢ  

"Õ ëÁÌąĥÍÁÄÁ ÉÓÅȟ ÄÅÒÉÎ ĘøÒÅÎÍÅÎÉÎ ÂÁĥÁÒąÌą 
ÍÏÄÅÌÌÅÒÉÎÄÅÎ ÂÉÒÉÓÉ ÏÌÁÎȟ "ĘÌÇÅÓÅÌ-%ÖÒÉĥÉÍÓÅÌ 3ÉÎÉÒ 
!øÌÁÒą "-ESA  ËÕÌÌÁÎąÌÁÒÁË ÙÏÌ ËÕÓÕÒÌÁÒąÎąÎ ÔÅÓÐÉÔ 
ÅÄÉÌÍÅÓÉ ÉëÉÎ ÂÉÒ ÙĘÎÔÅÍ ĘÎÅÒÉÌÍÉĥÔÉÒȢ KÁÌąĥÍÁÄÁȟ 
4ÅÎÓÏÒÆÌÏ×ȭÕÎ ĘÎÅÍÌÉ ÂÉÒ ËİÔİÐÈÁÎÅÓÉ ÏÌÁÎ 33$ 
)ÎÃÅÐÔÉÏÎ 6ς #ÏÃÏ ÉÌÅ ĘÎ-ÅøÉÔÉÌÍÉĥ ÂÉÒ Áø ÍÏÄÅÌÉ 
ËÕÌÌÁÎąÌÁÒÁËȟ ÙÏÌÌÁÒÄÁÎ ÁÌąÎÁÎ ÇĘÒİÎÔİÌÅÒ 
ÅøÉÔÉÌÍÉĥÔÉÒȢ KÁÌąĥÍÁÎąÎ ÂÕÎÄÁÎ ÓÏÎÒÁËÉ ËąÓąÍÌÁÒą ĥÕ 
ĥÅËÉÌÄÅ ÓÕÎÕÌÍÕĥÔÕÒȢ dËÉÎÃÉ ÂĘÌİÍ -ÁÔÅÒÙÁÌ ÖÅ 
-ÅÔÏÔ ÂĘÌİÍİ ÉÌÅ ÉÌÇÉÌÉ ÂÉÌÇÉÌÅÒÅ ÄÅøÉÎÉÌÍÉĥÔÉÒȢ 
­ëİÎÃİ ÂĘÌİÍÄÅ ëÁÌąĥÍÁ ËÁÐÓÁÍąÎÄÁ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÕÙÇÕÌÁÍÁÌÁÒ ÖÅ ÄÅÎÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒ 
ÁëąËÌÁÎÍąĥÔąÒȢ 3ÏÎ ÂĘÌİÍÄÅ ÉÓÅ ÄÅÎÅÙÓÅÌ ÂÕÌÇÕÌÁÒ ÖÅ 
ÅÌÄÅ ÅÄÉÌÅÎ ÓÏÎÕëÌÁÒ ĘÚÅÔÌÅÎÍÉĥÔÉÒȢ 

2 Materyal ve Metot 

"Õ ëÁÌąĥÍÁÄÁȟ ËÁÒÁÙÏÌÕ ÂÏÚÕËÌÕËÌÁÒąÎąÎ ÔÅÓÐÉÔÉ 
ÉëÉÎȟ ÙÏÌÌÁÒÄÁÎ ÅÌÄÅ ÅÄÉÌÅÎ ÇĘÒİÎÔİÌÅÒÉÎ ĘÎ-ÅøÉÔÉÍÌÉ 
SSD Inception V2 Coco İÚÅÒÉÎÄÅ ÅøÉÔÉÌÍÅÓÉ ÉÌÅ "-ESA 
ÔÁÂÁÎÌą ÂÉÒ ÓÉÓÔÅÍ ĘÎÅÒÉÌÍÉĥÔÉÒȢ "-ESA uygulamalarą 
ÁëąË ËÁÙÎÁË ËÏÄÌÕ ÂÉÒ ÄÅÒÉÎ ĘøÒÅÎÍÅ ËİÔİÐÈÁÎÅÓÉ 
olan TensorFlow [8]  İÚÅÒÉÎÄÅ ÉĥÌÅÔÉÌÍÉĥÔÉÒȢ 
4ÅÎÓÏÒ&ÌÏ×ȟ ĘÚÅÌÌÉËÌÅ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ile derin 
ĘøÒÅÎÍÅ ÕÙÇÕÌÁÍÁÌÁÒą ÉëÉÎ ÙÁÙÇąÎ ÏÌÁÒÁË ËÕÌÌÁÎąÌÁÎȟ 
İÃÒÅÔÓÉÚ ÖÅ ÁëąË ËÁÙÎÁË ËÏÄÌÕ ÂÉÒ ÙÁÚąÌąÍ 
ËİÔİÐÈÁÎÅÓÉÄÉÒ [9]Ȣ KÁÌąĥÍÁÄÁËÉ ÔİÍ ÕÙÇÕÌÁÍÁÌÁÒ 
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0ÙÔÈÏÎ ÐÒÏÇÒÁÍÌÁÍÁ ÄÉÌÉ ÉÌÅ ÙÁÚąÌÍąĥÔąÒȢ 9ÏÌ 
ËÕÓÕÒÌÁÒąÎÁ ÁÉÔ ÅøÉÔÉÍ ÇĘÒİÎÔİÌÅÒÉÎÉÎ ÅÔÉËÅÔÌÅÎÍÅÓÉ 
ÉëÉÎ ÉÓÅ ,ÁÂÅÌ)ÍÇ [10]  ÙÁÚąÌąÍą ËÕÌÌÁÎąÌÍąĥÔąÒȢ 
,ÁÂÅÌ)ÍÇȟ ÇÒÁÆÉËÓÅÌ ÁÒÁÙİÚÅ ÓÁÈÉÐȟ İÚÅÒÉÎÄÅ ÈÅÍ 
ÓÅÒÂÅÓÔ ÓÅëÉÍ ÈÅÍ ÄÅ ëÏËÇÅÎ ÂÉëÉÍÌÉ ÓÅëÉÍ 
ÉĥÌÅÍÌÅÒÉÎÅ ÏÌÁÎÁË ÓÁøÌÁÙÁÎ ÂÉÒ ÇĘÒİÎÔİ ÅÔÉËÅÔÌÅÍÅ 
ÁÒÁÃąÄąÒȢ 'ĘÒİÎÔİÌÅÒ İÚÅÒÉÎÄÅËÉ ÎÅÓÎÅÌÅÒÉÎ 
ÅÔÉËÅÔÌÅÍÅÓÉ ÄąĥÁÒą 8-, ÆÏÒÍÁÔąÎÄÁÎ 
ÁËÔÁÒąÌÁÂÉÌÍÅËÔÅÄÉÒȢ 

2.1 DǀǊǸƴǘǸ ±ŜǊƛǎŜǘƛ 

KÁÌąĥÍÁÄÁ ÆÁÒËÌą ÔÉÐÔÅ ÙÏÌ ÂÏÚÕËÌÕËÌÁÒąÎą ÉëÅÒÅÎ 
ÇĘÒİÎÔİÌÅÒ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 'ĘÒİÎÔİÌÅÒ ÄÉÊÉÔÁÌ ÂÉÒ 
ÆÏÔÏøÒÁÆ ÍÁËÉÎÅÓÉ ÉÌÅ ĥÅÈÉÒÉëÉ ÙÏÌÌÁÒÄÁÎ ÔÏÐÌÁÎÍąĥÔąÒȢ 
%øÉÔÉÍ ÉëÉÎ ËÕÌÌÁÎąÌÁÎ ÇĘÒİÎÔİÌÅÒ ȰÊÐÇȱ ÆÏÒÍÁÔąÎÄÁ 
ÒÅÎËÌÉ ÏÌÕÐ ÂÏÙÕÔÌÁÒą ëÏøÕÎÌÕËÌÁ φππØφππ ÐÉËÓÅÌÄÉÒȢ 
4ÅÓÔ ÉëÉÎ ÏÌÕĥÔÕÒÕÌÁÎ ÇĘÒİÎÔİÌÅÒ ÉÓÅ φππØφππ ÖÅ 
2988x5312 ÐÉËÓÅÌ ÁÒÁÓąÎÄÁ ÄÅøÉĥÉËÌÉË 
ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ 9ÏÌ ÂÏÚÕËÌÕËÌÁÒą ÉëÉÎ ÏÌÕĥÔÕÒÕÌÁÎ 
ÇĘÒİÎÔİ ÖÅÒÉÓÅÔÉÎÄÅÎ ĘÒÎÅË ÇĘÒİÎÔİÌÅÒ ¤ÅËÉÌ ςȭ ÄÅ 
ÓÕÎÕÌÍÕĥÔÕÒȢ 

 
(a) 9ÏÌ ÂÏÚÕËÌÕøÕ 
ÉëÅÒÅÎ ÇĘÒİÎÔİ 

 
(b) 9ÏÌ ÂÏÚÕËÌÕøÕ 
ÉëÅÒÅÎ ÇĘÒİÎÔİ 

¤ÅËÉÌ ςȢ 9ÏÌ ÂÏÚÕËÌÕËÌÁÒą ÉëÅÒÅÎ ĘÒÎÅË ÇĘÒİÎÔİÌÅÒ 

2.2 9ǾǊƛǒƛƳǎŜƭ {ƛƴƛǊ !ƐƭŀǊƤ ό9{!ύ 

$ÅÒÉÎ ĘøÒÅÎÍÅ ÇÅÎÉĥ ÖÅÒÉÓÅÔÌÅÒÉÎÄÅÎ ĘÚÅÌÌÉË 
ëąËÁÒąÍą ÉëÉÎ ËÕÌÌÁÎąÌÁÎ ëÏË ËÁÔÍÁÎÌą ÍÉÍÁÒÉÌÅÒÅ 
ÓÁÈÉÐ ĘøÒÅÎÍÅ ÁÌÇÏÒÉÔÍÁÌÁÒąÄąÒȢ ,ÉÔÅÒÁÔİÒÄÅ ÙÁÙÇąÎ 
ÏÌÁÒÁË ËÕÌÌÁÎąÌÁÎ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÙĘÎÔÅÍÌÅÒÉÎÄÅÎ 
ÂÉÒÉÓÉ ÄÅ %ÖÒÉĥÉÍÓÅÌ 3ÉÎÉÒ !øÌÁÒą %3! ȭÄąÒȢ %3! 
ÉÌÅÒÉÙÅ ÙĘÎÅÌÉË ÉĥÌÅÍ ÙÁÐÁÎ ÖÅ ĘÚÅÌÌÉË ëąËÁÒąÃą 
ËÁÔÍÁÎÌÁÒąÙÌÁ ÂÉÒ ÈÉÙÅÒÁÒĥÉË ÙÁÐąÙÁ ÓÁÈÉÐ ÏÌÁÎ ÄÅÒÉÎ 
ĘøÒÅÎÍÅ ÙĘÎÔÅÍÉÄÉÒȢ %3! ÂÉÒ ÇĘÒİÎÔİÙİ ËÕÌÌÁÎÁÒÁË 
ÕëÔÁÎ ÕÃÁ ĘøÒÅÎÍÅ ÓÁøÌÁÙÁÂÉÌÍÅËÔÅÄÉÒ [11] . 
ESAȭÎąÎ ÙÁÐąÓąÎÄÁ, ËÏÎÖÏÌİÓÙÏÎ ÅÖÒÉĥÉÍ ËÁÔÍÁÎąȟ 
ÈÁÖÕÚÌÁÍÁ ËÁÔÍÁÎąȟ ÁËÔÉÖÁÓÙÏÎ ËÁÔÍÁÎą, ÔÁÍ ÂÁøÌą 
katman gibi kendine ÈÁÓ ÇĘÒÅÖÌÅÒÉ ÏÌÁÎ ÁÙÒą 
ËÁÔÍÁÎÌÁÒ ÂÕÌÕÎÍÁËÔÁÄąÒȢ 'ÅÌÅÎÅËÓÅÌ ÂÉÒ %3! 
ÍÉÍÁÒÉÓÉ ¤ÅËÉÌ σȭÔÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 

Bir ESA genellikle ÇĘÒİÎÔİ ÓąÎąÆÌÁÎÄąÒÍÁÓą ÉëÉÎ 
ËÕÌÌÁÎąÌąÒËÅÎ, "ĘÌÇÅÓÅÌ-%ÖÒÉĥÉÍÓÅÌ 3ÉÎÉÒ !øÌÁÒą B-
ESA) ÉÓÅ ÎÅÓÎÅ ÔÅÓÐÉÔÉ ÉëÉÎ ÔÅÒÃÉÈ ÅÄÉÌÍÅËÔÅÄÉÒ [12] . 
'ĘÒİÎÔİÌÅÒ İÚÅÒÉÎÄÅ ÎÅÓÎÅ ÔÁÎąÍÁ ÉĥÌÅÍÌÅÒÉ ÓÏÎ 
ÙąÌÌÁÒÄÁ "-ESA temelinde ilerlemektedir. Nesne 
ÔÅÓÐÉÔÉÎÄÅËÉ ÓÏÎ ÇÅÌÉĥÍÅÌÅÒȟ ÂĘÌÇÅ ĘÎÅÒÍÅ 
ÙĘÎÔÅÍÌÅÒÉÎÉÎ B-%3!ȭÙÁ ëÏË ÆÁÚÌÁ ËÁÔËą ÓÕÎÄÕøÕÎÕ 
ÇĘÓÔÅÒÍÅËÔÅÄÉÒ [13] . 

2.3 SSD Inception V2 Coco mimarisi 

SSD (The Single Shot Detector) Inception 
mimarisi , ÓÔÁÎÄÁÒÔ ÂÉÒ ÅÖÒÉĥÉÍÉ ÁøąÎą ÄÅÒÉÎÌÅÍÅÓÉÎÅ 
ÂÉÒ ÅÖÒÉĥÉÍ ÁøąÎÁ ÄĘÎİĥÔİÒÅÎ ÖÅ ÂÉÒ ρØρ ÅÖÒÉĥÉÍÅ 
ëÁÒÐÁÎ ÂÉÒ ÆÁËÔĘÒÌİ ÅÖÒÉĥÉÍ ÆÏÒÍÕ ÏÌÁÒÁË 
ÔÁÎąÍÌÁÎÁÎ ÅÖÒÉĥÉÍÌÅÒÄÅÎ ÔİÒÅÔÉÌÍÉĥÔÉÒ [14] . 
)ÎÃÅÐÔÉÏÎ ÍÏÄÅÌÉȟ ĘÚÅÌÌÉË ëąËÁÒąÍąÎą ÂÁĥÌÁÔÍÁË ÉëÉÎ 
ÈÅÒ ÎĘÒÁÌ ÇÉÒÉĥ ËÁÎÁÌąÎÁ ÖÁÒÓÁÙąÌÁÎ ÔÅË ÂÉÒ ÆÉÌÔÒÅ 
uygular. DeÒÉÎÌÅÍÅÓÉÎÅ ÂÉÒ ÅÖÒÉĥÉÍ ÓÏÎÒÁÓąÎÄÁȟ 
ëąËÔąÌÁÒą ÂÉÒÌÅĥÔÉÒÍÅË ÉëÉÎ ÂÉÒ ρØρ ÎÏËÔÁ ĥÅËÌÉÎÄÅ 
ÅÖÒÉĥÉÍ ÉÚÌÅÎÉÒȢ $ÅÒÉÎÌÉË ÙĘÎİÎÄÅËÉ ÅÖÒÉĥÉÍ ÓÏÎÕëÔÁ 
ÏÒÔÁÙÁ ëąËÁÎ ëąËÔąÌÁÒą, ÆÉÌÔÒÁÓÙÏÎ ÉëÉÎ ÁÙÒą ÂÉÒ ËÁÔÍÁÎ 
ÖÅ ËÏÍÂÉÎÁÓÙÏÎ ÉëÉÎ ÂÉÒ ËÁÔÍÁÎ ÏÌÁÒÁË ÉËÉ ËÁÔÍÁÎÁ 
ÂĘÌÅÒȢ (ÅÍ ëąËąĥ ÆÉÌÔÒÁÓÙÏÎÕÎÕÎ ÈÅÍ ÄÅ 
ËÏÍÂÉÎÁÓÙÏÎÕÎ ËÁÒąĥąÍąȟ ÈÅÓÁÐÌÁÎÁÎ Çİë 
gereksinimlerini azaltan model boyutunu en aza 
indirir  [15] . ¤ÅËÉÌ 4'te SSD Inception ÉëÉÎ ëÏË ËÕÔÕÌÕ 
ÓąÎąÆÌÁÎÄąÒÍÁ modelinin mimarisi ÖÅÒÉÌÍÉĥÔÉÒȢ 

 

¤ÅËÉÌ σȢ +ÌÁÓÉË %3! ÍÉÍÁÒÉÓÉÎÉÎ ëÏË ËÁÔÍÁÎÌą ÇÅÎÅÌ 
mimarisi  

 
¤ÅËÉÌ τȢ 33$ )ÎÃÅÐÔÉÏÎ ÉëÉÎ ëÏË ËÕÔÕÌÕ ÓąÎąÆÌÁÎÄąÒÍÁ 

mimarisi [14]  

3 ¸ƻƭ .ƻȊǳƪƭǳƪƭŀǊƤƴƤƴ .-ESA ile Tespit Edilmesi 

+ÁÒÁÙÏÌÌÁÒąÎÄÁ ÏÌÕĥÁÎ ÂÏÚÕËÌÕËÌÁÒąÎ ÔÅÓÐÉÔÉ ÉëÉÎ 
Ęnerilen sistemde, ĘÎÃÅÌÉËÌÅ ÓÉÓÔÅÍ ÉëÉÎ ÇÅÒÅËÌÉ 
ËÕÒÕÌÕÍÌÁÒąÎ ÔÁÍÁÍÌÁÎÍÁÓąÎÄÁÎ ÓÏÎÒÁȟ ÂÉÒ 
ÇĘÒİÎÔİ ÖÅÒÉÓÅÔÉ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒ 3ÏÎÒÁËÉ ÁĥÁÍÁÄÁȟ 
ÇĘÒİÎÔİÌÅÒÉÎ "-%3!ȭÎąÎ ÅøÉÔÉÍ ÁĥÁÍÁÓą ÉëÉÎ 
,ÁÂÅÌ)ÍÇ ÉÌÅ ÅÔÉËÅÔÌÅÎÍÅÓÉ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉr. 
%ÔÉËÅÔÌÅÎÅÎ ÇĘÒİÎÔİÌÅÒ İÚÅÒÉÎÄÅ ÅøÉÔÉÍ ÉĥÌÅÍÉ 
ÔÁÍÁÍÌÁÎÄąËÔÁÎ ÓÏÎÒÁ ÔÅÓÔ ÇĘÒİÎÔİÌÅÒÉ İÚÅÒÉÎÄÅ ÙÏÌ 
ËÕÓÕÒÌÁÒąÎąÎ ÔÁÎąÎÍÁÓą ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ 
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'ĘÒİÎÔİ ÖÅÒÉÓÅÔÉÎÉÎ ϷχπȭÉ ÅøÉÔÉÍ ÉëÉÎȟ ϷσπȭÕ ÉÓÅ ÔÅÓÔ 
ÉĥÌÅÍÉ ÉëÉÎ ÁÙÒąÌÍąĥÔąÒȢ 

KÁÌąĥÍÁÄÁ ËÁÐÓÁÍąÎÄÁ ÙİÒİÔİÌÅÎ ëÁÌąĥÍÁÌÁÒ Éχ 
χχππ '(Ú ÉĥÌÅÍÃÉȟ ρφ'" 2!-ȟ ÄÁÈÉÌÉ τ'" 2!- 
bulunan NVIDIA '48 ρπυπ '05ȭÙÁ sahip bir 
ÂÉÌÇÉÓÁÙÁÒ ËÕÌÌÁÎąÌÁÒÁË ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒ.  

3.1 DǀǊǸƴǘǸƭŜǊƛƴ 9ǘƛƪŜǘƭŜƴƳŜǎƛ 

'ĘÒİÎÔİÌÅÒ İÚÅÒÉÎÄÅ ÎÅÓÎÅ ÔÁÎąÍÁ ÉĥÌÅÍÌÅÒÉÎÄÅ 
ÅÎ ĘÎÅÍÌÉ ÓİÒÅëÌÅÒÄÅÎ ÂÉÒÉÓÉ ÅøÉÔÉÍ ÁĥÁÍÁÓąÄąÒȢ 
"ÕÒÁÄÁ ÅÌÄÅ ÅÄÉÌÅÃÅË ÓÏÎÕëÌÁÒ ëąËÔąÌÁÒ ÄÏøÒÕÄÁÎ 
ÓÉÓÔÅÍÉÎ ÂÁĥÁÒąÍąÎÁ ÅÔËÉ ÅÔÍÅËÔÅÄÉÒȢ %øÉÔÉÍ 
ÁĥÁÍÁÓąÎąÎ ÉÌË ÁÄąÍą ÇĘÒİÎÔİÌÅÒÉÎ ÅÔÉËÅÔÌÅÎÍÅÓÉ 
ÉĥÌÅÍÉÄÉÒȢ "Õ ëÁÌąĥÍÁÄÁ ÙÏÌ ÂÏÚÕËÌÕøÕ 
ÇĘÒİÎÔİÌÅÒÉÎÉÎ ÅÔÉËÅÔÌÅÎÍÅÓÉ ÉëÉÎ ,ÁÂÅÌ)ÍÇ [10]  
ÙÁÚąÌąÍą ÔÅÒÃÉÈ ÅÄÉÌÍÉĥÔÉÒȢ ¤ÅËÉÌ υȭÔÅ ÂÉÒ ÅÔÉËÅÔÌÅÍÅ 
ÉĥÌÅÍÉ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 4İÍ ÇĘÒİÎÔİÌÅÒÉÎ 
ÅÔÉËÅÔÌÅÎÍÅÓÉ ÔÁÍÁÍÌÁÎÄąËÔÁÎ ÓÏÎÒÁ ÖÅÒÉÌÅÒ 8-, 
ÏÌÁÒÁË ÄąĥÁÒą ÁËÔÁÒąÌÁÂÉÌÍÅËÔÅÄÉÒȢ  

 
¤ÅËÉÌ υȢ ,ÁÂÅÌ)ÍÇ ÙÁÚąÌąÍą İÚÅÒÉÎÄÅ ÙÏÌ ÂÏÚÕËÌÕøÕ 

ÇĘÒİÎÔİÌÅÒÉÎÉÎ ÅÔÉËÅÔÌÅÍÅÓi 

3.2 9ƐƛǘƛƳ !ǒŀƳŀǎƤ 

'ĘÒİÎÔİÌÅÒÉÎ ÅÔÉËÅÔÌÅÎÍÅÓÉ ÔÁÍÁÍÌÁÎÄąËÔÁÎ 
ÓÏÎÒÁȟ ÅÔÉËÅÔÌÅÎÍÉĥ ÇĘÒİÎÔİ ÖÅÒÉÌÅÒÉÎÉÎ ÏÌÄÕøÕ 8-, 
ÄÏÓÙÁÓą ÉÌÅ "-%3! ËÕÌÌÁÎąÌÁÒÁË ÇĘÒİÎÔİÌÅÒÉÎ ÅøÉÔÉÍ 
ÖÅ ÔÅÓÔ ÉĥÌÅÍÌÅÒÉ ÔÁÍÁÍÌÁÎÍÁËÔÁÄąÒȢ "Õ ëÁÌąĥÍÁÄÁȟ 
ĘÎ-ÅøÉÔÉÍÌÉ SSD Inception V2 Coco mimarisi 
kuÌÌÁÎąÌÍąĥ ÏÌÕÐ ÖÅÒÉÓÅÔÉÎÄÅËÉ ÇĘÒİÎÔİÌÅÒ ÉÌÅ '05 
İÚÅÒÉÎÄÅ ÙÅÎÉÄÅÎ ÂÉÒ ÅøÉÔÉÍ ÉĥÌÅÍÉ ÉĥÌÅÔÉÌÍÉĥÔÉÒȢ 
3ÉÓÔÅÍÉÎ ÅøÉÔÉÍ ÁĥÁÍÁÓąÎÄÁËÉ ÂÁĥÁÒąÍąÎą ÇĘÓÔÅÒÅÎ 
ËÁÙąÐ ÇÒÁÆÉËÌÅÒÉ ¤ÅËÉÌ φȭÄÁ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 

 

¤ÅËÉÌ φȢ 3ÉÓÔÅÍÉÎ ÅøÉÔÉÍÉ ÁĥÁÍÁÓąÎÄÁ ËÁÙąÐ 
ÄÅøÅÒÌÅÒÉÎÅ ÁÉÔ ÇÒÁÆÉË ÅøÒÉÌÅÒÉ 

"Õ ëÁÌąĥÍÁÄÁ ÅøÉÔÉÍ ÓİÒÅÃÉÎÄÅ ÈÅÒ ÁÄąÍda 
ËÁÙąÐ ÄÅøÒÌÅÒÉ ÂÉÌÄÉÒÉÒȢ %øÉÔÉÍ ÉÌÅÒÌÅÄÉËëÅ ËÁÙąÐ 
ÄÅøÅÒÉ ÁÚÁÌÍÁËÔÁÄąÒȢ 33$ )ÎÃÅÐÔÉÏÎV2 modelindeki 
ÅøÉÔÉÍ ÉëÉÎ ÙÁËÌÁĥąË ËÁÙąÐ ÄÅøÅÒÉ σψȢςσͻÄÅ ÂÁĥÌÁÍąĥ 
ÖÅ ÕÚÕÎ ÓİÒÅ ÉëÅÒÉÓÉÎÄÅ φȢπψͻÉÎ ÁÌÔąÎÁ ÄİĥÍİĥÔİÒ. 
%øitim  ÁĥÁÍÁÓą ÉëÉÎ ÔÁÖÓÉÙÅ ÅÄÉÌÅÎ, ÍÏÄÅÌÉÎ ËÁÙÂą 
ÓİÒÅËÌÉ ÏÌÁÒÁË πȢπυͻÉÎ ÁÌÔąÎÁ ÄİĥÅÎÅ ËÁÄÁÒ 
ëÁÌąĥÍÁÓąÄąÒȢ KÁÌąĥÍÁÄÁȟ ÅøÉÔÉÍ ÁĥÁÍÁÓą τȢπππ ÁÄąÍ 
ÓİÒÍİĥÔİÒ ÖÅ ÙÁËÌÁĥąË ψ ÓÁÁÔ ÚÁÍÁÎ ÁÌÍąĥÔąÒ. %øÉÔÉÍ 
ÁĥÁÍÁÓąÎąÎ ÔÁÍÁÍÌÁÎÍÁÓąÎą ÇĘÓÔÅÒÅÎ ÇÒÁÆÉË ¤ÅËÉÌ 
χȭÄÅ ÓÕÎÕÌÍÕĥÔÕÒȢ 

 

¤ÅËÉÌ χȢ %øÉÔÉÍ ÓİÒÅÃÉÎÉÎ ÔÁÍÁÍÌÁÎÍÁÓąÎÁ ÁÉÔ 
ÇÒÁÆÉËÓÅÌ ÓÏÎÕëÌÁÒ 

3.3 5ŜƴŜȅǎŜƭ 4ŀƭƤǒƳŀƭŀǊ 

vÎÅÒÉÌÅÎ ÓÉÓÔÅÍÄÅ ÅøÉÔÉÍ ÁĥÁÍÁÓą 
ÔÁÍÁÍÌÁÎÄąËÔÁÎȟ ÂÁĥÁÒąÍ ÄÅøÅÒÌÅÎÄÉÒÍÅÓÉ ĘÎ-
ÅøÉÔÉÍÌÉ ÂÉÒ ÍÏÄÅÌ ÄąĥąÎÄÁȟ ÆÁÒËÌą ĘÎ-ÅøÉÔÉÌÍÉĥ 
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ÍÏÄÅÌÌÅÒÄÅ ÅøÉÔÉÌÅÒÅË ÔÅÓÔ ÇĘÒİÎÔİÌÅÒÉÎÄÅ 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ 4ÅÓÔ ÉĥÌÅÍÉȟ ÅøÉÔÉÍ ÓİÒÅÃÉ ÕÚÕÎ 
ÓİÒÄİøİ ÉëÉÎ ÂÅÌÉÒÌÅÎÅÎ ÁÎÁ ÍÏÄÅÌ ÄąĥąÎÄÁËÉ 
modellerden sadece SSD Lite MobileNet V2 ve SSD 
MobileNet 6ς ËÕÌÌÁÎąÌÁÒÁË 4000 iterasyon ile 
ÅøÉÔÉÌÍÉĥÔÉÒȢ ¤ÅËÉÌ ωȭÄÁ SSD Lite MobileNet V2 ile 
tespit edilÍÉĥ ÙÏÌ ÂÏÚÕËÌÕËÌÁÒą ĘÒÎÅËÌÅÒÉ 
ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 

  

  

¤ÅËÉÌ ωȢ 33$ Lite MobileNet 6ς ÉÌÅ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥ ÙÏÌ 
ÂÏÚÕËÌÕËÌÁÒą 

¤ÅËÉÌ ρπȭÄÁ ÉÓÅ ÂÁĥËÁ ÂÉÒ ĘÎ-ÅøÉÔÉÍÌÉ Áø ÍÏÄÅÌÉ 
olan SSD MobileNet V2 ile tespit edilen yol 
ÂÏÚÕËÌÕËÌÁÒą ĘÒÎÅËÌÅÒÉ ÓÕÎÕÌÍÕĥÔÕÒȢ 

  

  

¤ÅËÉÌ ρπȢ ¤ÅËÉÌ ωȢ 33$ MobileNet V2 ile tespit 
ÅÄÉÌÍÉĥ ÙÏÌ ÂÏÚÕËÌÕËÌÁÒą 

¤ÅËÉÌ ρρȭÄÅ ÉÓÅ 33$ )ÎÃÅÐÔÉÏÎ 6ς #ÏÃÏ ÉÌÅ ÅÌÄÅ 
ÅÄÉÌÍÉĥ ÙÏÌ ÂÏÚÕËÌÕËÌÁÒąÎÁ ÁÉÔ ÔÁÎąÍÁ ÓÏÎÕëÌÁÒą 
ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ "ÕÒÁÄÁÎ ÄÁ ÇĘÒİÌÅÂÉÌÅÃÅøÉ ÇÉÂÉȟ 33$ 
)ÎÃÅÐÔÉÏÎ 6ς #ÏÃÏ ÉÌÅ ÙÏÌ ÂÏÚÕËÌÕËÌÁÒąÎąÎ ÄÁÈÁ 
ÙİËÓÅË ÂÁĥÁÒąÍ ÉÌÅ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ 
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¤ÅËÉÌ ρρȢ 33$ )ÎÃÅÐÔÉÏÎ 6ς #ÏÃÏ ÉÌÅ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥ 
ÙÏÌ ÂÏÚÕËÌÕËÌÁÒą 

4 {ƻƴǳœƭŀǊ 

"Õ ëÁÌąĥÍÁÄÁȟ "ĘÌÇÅÓÅÌ-%ÖÒÉĥÉÍÓÅÌ 3ÉÎÉÒ !øÌÁÒą 
(B-%3!  ËÕÌÌÁÎąÌÁÒÁË ĘÎ-ÅøÉÔÉÍÌÉ ÂÉÒ Áø ÏÌÁÎ 33$ 
)ÎÃÅÐÔÉÏÎ 6ς #ÏÃÏ İÚÅÒÉÎÄÅ ÙÏÌ ÂÏÚÕËÌÕËÌÁÒąÎąÎ 
ÔÁÎąÎÍÁÓą ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ GPU İÚÅÒÉÎÄÅ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÄÅÎÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒÄÁȟ ÔİÍ ÙÏÌ 
ÂÏÚÕËÌÕËÌÁÒąÎąÎ ÔÅÓÐÉÔÉÎÄÅ ÙİËÓÅË ÂÁĥÁÒąÍ ÅÌÄÅ 
ÅÄÉÌÍÉĥÔÉÒȢ 

%øÉÔÉÍ ÖÅ ÔÅÓÔ ÖÅÒÉÌÅÒÉÎÉ ÉëÅÒÅÎ ÖÅÒÉÓÅÔÉ, 8 yol 
ÈÁÓÁÒą ËÁÔÅÇÏÒÉÓÉÎÉÎ ÖÁÒÌąøą ÖÅÙÁ ÙÏËÌÕøÕ ÉÌÅ 
ÅÔÉËÅÔÌÅÎÍÉĥ olup, kameralarąÎÄÁÎ ÔÏÐÌÁÎÁÎ ÖÅ ÅÌÄÅ 
edilen 9053 ÇĘÒİÎÔİÄÅÎ ÏÌÕĥÍÁËÔÁÄąÒȢ Etiketli 
ÇĘÒİÎÔİÌÅÒÉÎ χςτπͻąÎÄÁÎ ÏÌÕĥÁÎ rastgele bir alt 
ËİÍÅȟ ψ ËÁÔÅÇÏÒÉÎÉÎ ÂÉÒ ÌÉÓÔÅÓÉ ÉÌÅ ÂÉÒÌÉËÔÅ ÅøÉÔÉÍ ÓÅÔÉ 
ÏÌÁÒÁË ËÕÌÌÁÎąÌÍąĥÔąÒȢ +ÁÌÁÎ ÇĘÒİÎÔİÌÅÒ ÔÅÓÔ ÓÅÔÉ 
ÏÌÁÒÁË ËÕÌÌÁÎąÌÍąĥÔąÒȢ %øÉÔÉÍ ÖÅÒÉÌÅÒÉ ÉÌÅ ÔÅÓÔ ÖÅÒÉÌÅÒÉ 
ÔÁÍÁÍÅÎ ÂÉÒÂÉÒÉÎÄÅÎ ÆÁÒËÌą ÏÌÁÒÁË ÓÅëÉÌÍÉĥÔÉÒȢ 

"Õ ëÁÌąĥÍÁ ÓÏÎÕÃÕÎÄÁȟ ÅÌÄÅ ÅÄÉÌÅÎ ÅøÉÔÉÍ 
ÖÅÒÉÌÅÒÉ ÃÅÐ ÔÅÌÅÆÏÎÕ ÉÌÅ ëÅËÉÌÍÉĥ ÏÌÁÎ ÔÅÓÔ 
ÇĘÒİÎÔİÌÅÒÉ İÚÅÒÉÎÄÅ ÄÅÎÅÎÍÉĥ ÏÌÕÐ ÂÕ ÔÅÓÔÌÅÒ 
ÆÁÒËÌą ĘÎ-ÅøÉÔÉÍÌÉ Áø ÍÏÄÅÌÌÅÒÉ İÚÅÒÉÎÄÅ 
ËąÙÁÓÌÁÎÍąĥÔąÒȢ $ÅÎÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒ ÓÏÎÕÃÕÎÄÁȟ 33$ 
)ÎÃÅÐÔÉÏÎ 6ς ÍÏÄÅÌÉÎÉÎ ÄÉøÅÒ ÍÏÄÅÌÌÅÒÅ ÏÒÁÎÌÁ 
hasar tespitinÄÅ ÄÏøÒÕ ÓÏÎÕÃÁ ÅÎ ÙÁËąÎ ÔÅÓÐÉÔÉÎ 
ÙÁÐąÌÄąøą ÇĘÒİÌÍİĥÔİÒȢ  

%øÉÔÉÍÉÎ ËİëİË ÐÉËÓÅÌÌÅÒÄÅ ÇÅÒëÅËÌÅĥÔÉÒÉÌÉÐ 
ÂİÙİË ÐÉËÓÅÌÌÅÒÅ ÓÁÈÉÐ ÇĘÒİÎÔİÌÅÒÄÅ ÔÅÓÔ 
ÅÄÉÌÍÅÓÉÎÅ ÒÁøÍÅÎȟ ÙÉÎÅ ÄÅ ÄÏøÒÕ ÓÏÎÕÃÁ ÅÎ ÙÁËąÎ 
ÔÅÓÐÉÔÉÎ ÙÁÐąÌÁÂÉÌÍÅÓÉ ÉëÉÎ ÉÔÅÒÁÓÙÏÎ ÓÁÙąÓą 
ÁÒÔÔąÒąÌÍÁÓą ÖÅ ÖÅÒÉ ÓÅÔÉÎÉÎ ÂİÙİÔİÌÍÅÓÉ 
ÇÅÒÅËÍÅËÔÅÄÉÒȢ "Õ ÓÉÓÔÅÍÉÎ ÈÁÓÁÒÌą ÙÏÌÌÁÒą ÔÅÓÐÉÔÉÎÉ 
ÏÔÏÍÁÔÉËÌÅĥÔÉÒÍÅË ÉëÉÎ ÃÅÐ ÔÅÌÅÆÏÎÕÎÁ ÅÎÔÅÇÒÅ 
ÅÄÉÌÍÅÓÉ ÖÅ ëÁÌąĥÍÁÎąÎ ÉÌÅÒÌÅÙÅÎ ÁĥÁÍÁÓąÎÄÁ ÁËąÌÌą 
ÔÅÌÅÆÏÎÄÁ ÇÅÒëÅË ÚÁÍÁÎÌą ÙÏÌ ÂÏÚÕËÌÕøÕ ÔÅÓÐÉÔÉ 
ÙÁÐąÌÁÒÁË ÇÅÌÉĥÔÉÒÉÌÍÅÓÉ ÐÌÁÎÌÁÎÍÁËÔÁÄąÒȢ 
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vÚÅÔ 

'İÎİÍİÚÄÅ ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ ĘÚÅÌÌÉËÌÅ ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒąÎ İÚÅÒÉÎÄÅ ëÁÌąĥÔąøą ÅÎ ĘÎÅÍÌÉ ÇİÎÄÅÍ 
ÍÁÄÄÅÌÅÒÉÎÄÅÎ ÂÉÒÉÓÉ ÈÁÌÉÎÅ ÇÅÌÍÉĥÔÉÒȢ $ÉÊÉÔÁÌ ÄĘÎİĥİÍ ËÕÒÕÍÌÁÒąÎ Éĥ ÙÁÐąĥ ĥÅËÉÌÌÅÒÉÎÉ ÔİÍÄÅÎ 
ÄÅøÉĥÔÉÒÅÃÅË ÓÔÒÁÔÅÊÉË ÂÉÒ ËÁÒÁÒÄąÒȢ $ÉÊÉÔÁÌ ÄĘÎİĥİÍİÎ ÓÁÄÅÃÅ ÂÉÒ ÔÅËÎÏÌÏÊÉ ÄĘÎİĥİÍİ ÏÌÁÒÁË 
ÁÌÇąÌÁÎÍÁÍÁÓą ÇÅÒÅËÍÅËÔÅÄÉÒȢ $ÉÊÉÔÁÌÌÅĥÍÅ ÙÏÌÕÙÌÁ ËİÌÔİÒÅÌ ÂÉÒ ÄĘÎİĥİÍÄİÒȢ $ÉÊÉÔÁÌ 
ÄĘÎİĥİÍÄÅËÉ ÂÁĥÁÒąȟ ÉĥÌÅÔÍÅÌÅÒÉÎ ÓİÒÅËÌÉ ÄÅøÉĥÅÎ ÍİĥÔÅÒÉ ÉÈÔÉÙÁëÌÁÒąÎÁ ËÁÒĥą ÈÁÙÁÔÔÁ 
kalÍÁÌÁÒąÎąÎ ÁÎÁÈÔÁÒąÄąÒȢ "Õ ëÁÌąĥÍÁ ÉÌÅ ÄÉÊÉÔÁÌ ÄĘÎİĥİÍİÎ ÎÅ ÁÎÌÁÍÁ ÇÅÌÄÉøÉÎÅȟ ÄĘÎİĥİÍİ 
ÔÅÔÉËÌÅÙÅÎ ÆÁËÔĘÒÌÅÒÉÎ ÎÅÌÅÒ ÏÌÄÕøÕÎÁȟ ÂÁĥÁÒąÙÁ ÕÌÁĥÍÁÓą ÉëÉÎ ÁÔąÌÍÁÓą ÇÅÒÅËÅÎ ÁÄąÍÌÁÒąÎ ÎÅÌÅÒ 
ÏÌÄÕøÕÎÁ ÖÅ ÆÉÎÁÎÓÁÌ ÄİÎÙÁÄÁËÉ ÕÙÇÕÌÁÍÁ ÁÌÁÎÌÁÒąÎÁ ÁëąËÌąË ÇÅÔÉÒÍÅÙÅ ëÁÌąĥÔąËȢ 

Anahtar Kelimeler : $ÉÊÉÔÁÌ $ĘÎİĥİÍȟ -ÏÂÉÌ 4ÅËÎÏÌÏÊÉÌÅÒȟ "İÙİË 6ÅÒÉȟ "ÕÌÕÔ "ÉÌÉĥÉÍȟ 3ÏÓÙÁÌ 
-ÅÄÙÁȟ 2ÏÂÏÔ 3İÒÅë /ÔÏÍÁÓÙÏÎÕ 

Digital Transformation in Financial Enterprises  

Abstract  

)Î ÔÏÄÁÙȭÓ ×ÏÒÌÄȟ ÄÉÇÉÔÁÌ ÔÒÁÎÓÆÏÒÍÁÔÉÏÎ ÈÁÓ ÂÅÃÏÍÅ ÏÎÅ ÏÆ ÔÈÅ ÍÏÓÔ important agenda items 
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 technology 
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. This 
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 of application 
in the financial world. 
Keywords:  Digital Transformation, Mobile Technologies, Big Data, Cloud Computing, Social 
Media, Robotic Process Automation 

 

1 'ÉÒÉĥ 

$ÉÊÉÔÁÌ ÄĘÎİĥİÍ ÇİÎİÍİÚÄÅ ÂİÔİÎ ÓÅËÔĘÒÌÅÒÉÎ 
İÓÔ ÙĘÎÅÔÉÍ ËÁÄÅÍÅÌÅÒÉÎÄÅ ÄÅøÅÒÌÅÎÄÉÒÉÌÍÅËÔÅ 
ÏÌÁÎ ÐÏÐİÌÅÒ ËÁÖÒÁÍÌÁÒÄÁÎ ÂÉÒÉÄÉÒȢ "ÉÒ ËÕÒÕÍ 
ÉëÅÒÉÓÉÎÄÅ ÈÅÒÈÁÎÇÉ ÂÉÒ ÄĘÎİĥİÍ ëÁÌąĥÍÁÓąÎÁ 
ÂÁĥÌÁÍÁÄÁÎ ĘÎÃÅ ÄĘÎİĥİÍİÎ ÎÅ ÉÆÁÄÅ ÅÔÔÉøÉÎÉÎ 
ËÕÒÕÍÕÎ ÂİÔİÎ ËÁÄÅÍÅÌÅÒÉ ÔÁÒÁÆąÎÄÁÎ ÁÎÌÁĥąÌÍÁÓą 
ÇÅÒÅËÍÅËÔÅÄÉÒȢ $ĘÎİĥİÍ ëÁÌąĥÍÁÌÁÒą ÂİÔİÎ ËÕÒÕÍ 
ëÁÌąĥÁÎÌÁÒąÎą ÅÔËÉÌÅÙÅÃÅøÉÎÄÅÎ ÄÏÌÁÙą ÏÒÔÁË ÄÉÌÉÎ 
ËÏÎÕĥÕÌÍÁÓąȟ ÔÅÒÍÉÎÏÌÏÊÉÄÅ ÆÉËÉÒ ÂÉÒÌÉøÉÎÅ ÖÁÒąÌÍÁÓą 
ÄĘÎİĥİÍİÎ ÂÁĥÁÒąÓą ÉëÉÎ ĘÎÅÍÌÉÄÉÒȢ  $ÉÊÉÔÁÌ 
ÄĘÎİĥİÍ ÇÉÂÉ ËÕÒÕÍ ËİÌÔİÒİÎİ ÄÅøÉĥÔÉÒÅÂÉÌÅÃÅË 
ÏÌÁÎ ÄĘÎİĥİÍ ëÁÌąĥÍÁÌÁÒąÎÄÁ ÉÓÅ ÏÒÔÁË ÄÉÌȟ ÏÒÔÁË 
ÁÎÌÁÙąĥ İÚÅÒÉÎÄÅ ÂİÔİÎ ËÕÒÕÍ ëÁÌąĥÁÎÌÁÒąÎąÎ ÈÅÍ 
ÆÉËÉÒ ÏÌÍÁÓą ÄÁÈÁ ÄÁ ÂİÙİË ĘÎÅÍ ÁÒÚ ÅÔÍÅËÔÅÄÉÒȢ 

'ÁÒÔÎÅÒ ρ  ÄÉÊÉÔÁÌÌÅĥÍÅÙÉ ÔÁÎąÍÌÁÒËÅÎ ȰÂÉÒ Éĥ 
ÍÏÄÅÌÉÎÉ ÄÅøÉĥÔÉÒÍÅËȟ ÙÅÎÉ ÇÅÌÉÒ ÖÅ ÄÅøÅÒ İÒÅÔÅÎ 
ÆąÒÓÁÔÌÁÒ ÓÁøÌÁÍÁË ÉëÉÎ ÄÉÊÉÔÁÌ ÔÅËÎÏÌÏÊÉÌÅÒÉÎ 
ËÕÌÌÁÎąÌÍÁÓąÄąÒȠ ÄÉÊÉÔÁÌ Éĥ ÍÏÄÅÌÉÎÅ ÇÅëÉĥ ÓİÒÅÃÉÄÉÒȢȱ 
ÏÌÁÒÁË ÂÅÌÉÒÔÍÉĥÔÉÒȢ &ÏÒÒÅÓÔÅÒ ς  ÉÓÅ ȰÙÅÎÉ İÒİÎ ÖÅ 

ÄÅÎÅÙÉÍÌÅÒÉ ÈąÚÌą ÂÉÒ ĥÅËÉÌÄÅ ÔÁÎąÔÍÁËȟ ÙÁÌąÎ 
ÏÐÅÒÁÓÙÏÎÌÁÒ ÏÌÕĥÔÕÒÍÁË ÉëÉÎ ÔÅËÎÏÌÏÊÉÄÅÎ 
ÆÁÙÄÁÌÁÎÁÎ ÚÏÒÌÕ ÁÍÁ ÇÅÒÅËÌÉ ÂÉÒ ÓİÒÅëÔÉÒȢȱ ÄÉÙÅ 
ÔÁÎąÍÌÁÍąĥÔąÒȢ -Ã +ÉÎÓÅÙȭÉÎ σ  ÔÁÎąÍąÎÁ ÇĘÒÅ ÉÓÅ 
ÄÉÊÉÔÁÌÌÅĥÍÅ ȰÉĥ ÄİÎÙÁÓąÎąÎ ÙÅÎÉ ÓąÎąÒÌÁÒąÎÄÁ ÈÅÍ 
ÆÉÒÍÁÌÁÒÁ ÈÅÍ ÄÅ ÍİĥÔÅÒÉÌÅÒÅ ÙÅÎÉ ÄÅøÅÒÌÅÒ ÙÁÒÁÔÍÁ 
ÖÅ ÔİÍ ÙÁÐąÙą ÄÅÓÔÅËÌÅÙÅÎ ÔÅÍÅÌ ÙÅÔÅÎÅËÌÅÒ 
ÏÌÕĥÔÕÒÍÁ ÓİÒÅÃÉÄÉÒȢȱ ÏÌÁÒÁË ÉÆÁÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 

"Õ ëÁÌąĥÍÁÎąÎ ÂÉÒÉÎÃÉ ÂĘÌİÍİÎÄÅ ÆÉÎÁÎÓÁÌ 
seËÔĘÒÄÅËÉ ÄÉÊÉÔÁÌÌÅĥÍÅ ÔÅÃÒİÂÅÌÅÒÉÍÉÚÄÅÎ ÙÏÌÁ 
ëąËÁÒÁË ÄÉÊÉÔÁÌ ÄĘÎİĥİÍİÎ ÔÁÎąÍą ÙÁÐąÌÍąĥ ÖÅ ÄÉÊÉÔÁÌ 
ÄĘÎİĥİÍİ ÔÅÔÉËÌÅÙÅÎ ÆÁËÔĘÒÌÅÒÅ ÁëąËÌąË ÇÅÔÉÒÉÌÍÉĥÔÉÒȢ 

dËÉÎÃÉ ÂĘÌİÍİÎÄÅ ÉÓÅ ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒÄÁ ÄÉÊÉÔÁÌ 
ÄĘÎİĥİÍİÎ ÂÁĥÁÒąÌą ÏÌÁÂÉÌÍÅÓÉ ÉëÉÎ ÉÚÌÅÎÍÅÓÉ 
gereken yoÌ ÁÎÌÁÔąÌÍąĥÔąÒȢ 

3ÏÎ ÂĘÌİÍÄÅ ÉÓÅ ÇÅÌÅÃÅËÔÅ ÄÉÊÉÔÁÌÌÅĥÍÅ ÁÌÁÎąÎÄÁ 
ÓÅËÔĘÒİ ÂÅËÌÅÙÅÎ ÙÅÎÉ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒ ÅÌÅ 
ÁÌąÎÍąĥÔąÒȢ 
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2 Dijital $ĘÎİĥİÍ 

2ÅËÁÂÅÔëÉ ÏÒÔÁÍÌÁÒÄÁȟ ËÕÒÕÍÌÁÒąÎ ÓÅÒÖÉÓȟ 
ÈÉÚÍÅÔ ÖÅ ÓİÒÅëÌÅÒÉÎÉ ÈąÚÌą ÖÅ ëÅÖÉË ÂÉÒ ĥÅËÉÌÄÅ ÈąÚÌÁ 
ÇÅÌÉĥÅÎ ÙÅÎÉ ÔÅËÎÏÌojilere adapte etmesi 
ËÁëąÎąÌÍÁÚÄąÒȢ $ÅøÉĥÉÍ ÓÁÄÅÃÅ ÔÅËÎÏÌÏÊÉ ÉÌÅ ÓąÎąÒÌą 
ËÁÌÍÁÍÁËÔÁÄąÒȢ 4ÅËÎÏÌÏÊÉÎÉÎ ÄÅøÉĥÍÅÓÉ ÉÌÅ ÉÎÓÁÎ 
ÁÌąĥËÁÎÌąËÌÁÒąÎąÎ ÄÅøÉĥÍÅÓÉ ÐÁÒÁÌÅÌÌÉË 
ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ $ÁÈÁ ĘÎÃÅ ÍÁÓÁ İÓÔİ ÂÉÌÇÉÓÁÙÁÒÌÁÒ 
İÚÅÒÉÎÄÅ ÔÁËÉÐ ÅÄÉÌÅÎ ÂÉÒ ËąÓąÍ ÉÎÔÅÒÎÅÔ ÍÅÄÙÁÓą 
ĘÎÃÅ ÄÉÚİÓÔİ ÂÉÌÇÉÓÁÙÁÒÌÁÒÄÁ ÄÁÈÁ ÓÏÎÒÁ ÔÁÂÌÅÔÌÅÒÄÅ 
ve nihayetinde de mobil cihazlarda takip edilmeye 
ÂÁĥÌÁÎÍąĥÔąÒȢ (ÅÒ ÂÁĥÁÒąÌą ÙÅÎÉ ÔÅËÎÏÌÏÊÉ İÒİÎİ ÂÉÒ 
ĘÎÃÅËÉ ÔÅËÎÏÌÏÊÉ İÒİÎİÎİÎ ËÕÌÌÁÎąÍąÎą ÁÚÁÌÔÍąĥÔąÒȢ 
+ÕÌÌÁÎąÃą ÁÌąĥËÁÎÌąËÌÁÒą ÈÅÒ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅ ile 
ÄÅøÉĥÍÉĥȟ ÄÅøÉĥÅÎ ËÕÌÌÁÎąÃą ÁÌąĥËÁÎÌąËÌÁÒą ÄÁ 
ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒÉ ÔÅÔÉËÌÅÍÉĥÔÉÒȢ "Õ ÂÁøÌÁÍÄÁ 
ÔÅËÎÏÌÏÊÉ ÖÅ ËÕÌÌÁÎąÃą ÁÌąĥËÁÎÌąËÌÁÒą ÂÉÒÂÉÒÌÅÒÉ ÉëÉÎ 
ÉÔÉÃÉ Çİë ÏÌÕÐ ÂÉÒÂÉÒÉÎÄÅÎ ÁÙÒą ÄİĥİÎİÌÍÅÍÅÓÉ 
gerekir. 

$ÉÊÉÔÁÌ ÄĘÎİĥİÍİÎ ÔÁÎąÍąÎą ÙÁÐÁÒËÅÎ ÄÅ 
teknoloÊÉ ÖÅ ËÕÌÌÁÎąÃą ÙÁÎÉ ÉÎÓÁÎ ÂÉÒÂÉÒÉÎÄÅÎ ÁÙÒą 
ÄİĥİÎİÌÅÍÅÚȢ  

$ÉÊÉÔÁÌ ÄĘÎİĥİÍȟ ÔÅËÎÏÌÏÊÉ ÄĘÎİĥİÍİÎÄÅÎ ÆÁÒËÌą 
ÏÌÁÒÁË ËÕÒÕÍÌÁÒąÎ Éĥ ÙÁÐąĥ ĥÅËÉÌÌÅÒÉÎÉ ÙÅÎÉÄÅÎ 
ËÕÒÇÕÌÁÍÁÌÁÒąÄąÒȢ $ÉÊÉÔÁÌ ÄĘÎİĥİÍȟ ÔÅËÎÏÌÏÊÉÙÉ 
ÇİÖÅÎÌÉȟ ÍÅÖÚÕÁÔÁ ÕÙÕÍÌÕȟ ÐÅÒÆÏÒÍÁÎÓÌą ÖÅ ËÁÒÌą ÂÉÒ 
ĥÅËÉÌÄÅ ÓÏÎ ËÕÌÌÁÎąÃąÙÁ ÂÉÒ ËÁÎÁÌ ÏÌÁÒÁË ÓÕÎÍÁËÔąÒ. 

 

¤ÅËÉÌ-ρȡ &ÉÎÁÎÓÁÌ ÓÅËÔĘÒÄÅ ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ 

2.1 Dijital $ĘÎİĥİÍ dÈÔÉÙÁÃą 

(ÅÒ ëÁÌąĥÍÁÄÁ ÏÌÄÕøÕ ÇÉÂÉ ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ 
ëÁÌąĥÍÁÌÁÒąÎÄÁ ÄÁ ĘÎÃÅ ÉÈÔÉÙÁÃąÎ ÎÅÒÅÄÅÎ 
ËÁÙÎÁËÌÁÄąøąÎą ÂÅÌÉÒÌÅÍÅË ÇÅÒÅËÉÒȢ (ÅÒ ËÕÒÕÍÕÎ 
ÆÁÒËÌą ÓÔÒÁÔÅÊÉÌÅÒÉ ÖÅ ÂÕ ÓÔÒÁÔÅÊÉÌÅÒ ÄÏøÒÕÌÔÕÓÕÎÄÁ 
ÆÁÒËÌą ÉÈÔÉÙÁëÌÁÒą ÂÕÌÕÎÍÁËÔÁÄąÒȢ  

-ÉÌÅÎÙÕÍÕÎ ÂÁĥÌÁÒąÎÄÁ Éĥ ÉÈÔÉÙÁëÌÁÒąÎÄÁki 
ÇÅÌÉĥÍÅÌÅÒÉ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒ ÔÅÔÉËÌÅÒÄÉȠ ÏÙÓÁ 
son 10-ρυ ÙąÌÄąÒ ÁÒÔąË ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒ Éĥ 
ÉÈÔÉÙÁëÌÁÒąÎÁ ÁÙÁË ÕÙÄÕÒÍÁË ÄÕÒÕÍÕÎÄÁ ËÁÌÍąĥÔąÒȢ 
Teknolojiye ayak uyduramayan finansal kurumlar, 
ÒÅËÁÂÅÔÉÎ ÇÅÒÉÓÉÎÄÅ ËÁÌÍÁÙÁ ÍÁÈËĮÍ ÈÁÌÅ 
ÇÅÌÍÉĥÌÅÒÄÉÒȢ 

dĥÔÅ ÂÕ ËÁÐÓÁÍÄÁ ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ ÉÈÔÉÙÁÃąÎÁ 
ÓÅÂÅÂÉÙÅÔ ÖÅÒÅÎ ÆÁËÔĘÒÌÅÒÉ ÁÎÁ ÈÁÔÌÁÒąÙÌÁ ĥĘÙÌÅ 
ÓąÒÁÌÁÙÁÂÉÌÉÒÉÚȡ 

2.1.1 -İĥÔÅÒÉ Memnuniyeti  

4ÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒ ÂÁĥ ÄĘÎÄİÒİÃİ ÂÉÒ ÈąÚÌÁ 
ÉÌÅÒÌÉÙÏÒȢ 4ÅËÎÏÌÏÊÉÙÉ ÇİÎÌİË ÈÁÙÁÔÌÁÒąÎÄÁ ÁËÔÉÆ ÂÉÒ 
ĥÅËÉÌÄÅ ËÕÌÌÁÎÁÎ ÍİĥÔÅÒÉ ÓÁÙąÓąÎÄÁËÉ ÁÒÔąĥ ÓÅÂÅÂÉ ÉÌÅ 
ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒ ÖÁÒ ÏÌÁÎ ÍİĥÔÅÒÉÌÅÒÉÎÉ 
ËÁÙÂÅÔÍÅÍÅË ÁÄąÎÁ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒÅ ÈÅÍ 
İÒİÎ ÈÅÍ ÄÅ ÈÉÚÍÅÔ ÁëąÓąÎÄÁÎ ÁÙÁË ÕÙÄÕÒÍÁË 
ÚÏÒÕÎÄÁ ËÁÌÍÁËÔÁÄąÒȢ 4ÅËÎÏÌÏÊÉ ÉÌÅ ÄÅøÉĥÅÎ ÍİĥÔÅÒÉ 
ÁÌąĥËÁÎÌąËÌÁÒą ÙÅÎÉ ÍÅÍÎÕÎÉÙÅÔ ËÒÉÔÅÒÌÅÒÉ 
getirmekte ÖÅ ÍİĥÔÅÒÉ ËÁÙÂąÎą ĘÎÌÅÍÅË ÁÄąÎÁ 
ÍİĥÔÅÒÉ ÍÅÍÎÕÎÉÙÅÔÉ ëÁÌąĥÍÁÌÁÒą ÉÌË ÓąÒÁÌÁÒÄÁ ÙÅÒ 
ÁÌÍÁËÔÁÄąÒȢ !ÒÔąË ÍİĥÔÅÒÉÌÅÒ ÈÅÒ ÁÎȟ ÈÅÒ ÙÅÒÄÅȟ 
ËÅÎÄÉÌÅÒÉÎÅ ÅÎ ÒÁÈÁÔ ÖÅ ÕÙÇÕÎ ÇÅÌÅÎ ĥÅËÉÌÄÅ ËÁÌÉÔÅÌÉ 
hizmet almak istemektedirler. 

2.1.2 Yeni -İĥÔÅÒÉ +ÉÔÌÅÓÉ 

6ÁÒ ÏÌÁÎ ÍİĥÔÅÒÉÌÅÒ ÁÌąĥËÁÎÌąËÌÁÒąÎą 
ÄÅøÉĥÔÉÒÉÒËÅÎ ÁÒËÁÄÁÎ ÇÅÌÅÎ ÙÅÎÉ ÍİĥÔÅÒÉ ËÉÔÌÅÓÉÎÉÎ 
ÉÈÔÉÙÁëÌÁÒą ÉÓÅ ÄÁÈÁ ÆÁÒËÌą ÂÉÒ ÙÁËÌÁĥąÍ 
gerektirmektedir. Finansal kurumlar bu yeni 
ÍİĥÔÅÒÉ ËÉÔÌÅÓÉÎÅ ÂÁÚą ÁÒÁĥÔąÒÍÁÌÁÒÄÁ : ÎÅÓÌÉ ÏÌÁÒÁË 
ÄÁ ÁÄÌÁÎÄąÒąÌÍÁËÔÁÄąÒ  ÄÁÈÁ ÆÁÒËÌą ËÕÌÌÁÎąÃą 
deneÙÉÍÉ ÏÌÁÎ İÒİÎ ÖÅ ÈÉÚÍÅÔÌÅÒ ÓÕÎÍÁË ÚÏÒÕÎÄÁ 
ËÁÌÍÁËÔÁÄąÒȢ "Õ ÙÅÎÉ ÎÅÓÉÌ ÍİĥÔÅÒÉ ÔÉÐÉ ÔÁÍÁÍą ÉÌÅ 
ÔÅËÎÏÌÏÊÉ ÏÄÁËÌą ÏÌÕÐ ÈąÚÌąȟ ÇİÖÅÎÉÌÉÒ ÖÅ ÅøÌÅÎÃÅÌÉ 
ÓÅÒÖÉÓ ÄÅÎÅÙÉÍÉÎÅ ĘÎÅÍ ÖÅÒÍÅËÔÅÄÉÒȢ !ÒÔąË 
ÂÁÎËÁÃąÌąËÔÁ ÐÓÉËÏÇÒÁÆÉË ÄÁÖÒÁÎąĥ ÂÉëÉÍÌÅÒÉ 
modelleri [4] gibi yeni ÍİĥÔÅÒÉ ÓÅÇÍÅÎÔÁÓÙÏÎ 
ëÁÌąĥÍÁÌÁÒą ÙÁÐąÌÍÁËÔÁÄąÒȢ 

2.1.3 3ÁÔąĥ vÅ 0ÁÚÁÒÌÁÍÁ !øąÎąÎ 'ÅÎÉĥÌÅÔÉÌÍÅÓÉ 

3ÁÈÁ ÓÁÔąĥ ÖÅ ÐÁÚÁÒÌÁÍÁ ÁÌÁÎÌÁÒąÎÄÁ 
ÔÅËÎÏÌÏÊÉÎÉÎ ËÕÌÌÁÎąÌÍÁÓą ÉÌÅ ÂÅÒÁÂÅÒ ÍÏÂÉÌ ÏÒÔÁÍÄÁ 
ÉÓÔÅÎÉÌÅÎ ÖÅÒÉÌÅÒÅ ÁÎąÎÄÁ ÅÒÉĥÉÍ ÓÁøÌÁÎÍÁËÔÁÄąÒȢ "Õ 
da zaman ve maliyet tasarruÆÕ ÇÅÔÉÒÅÃÅøÉÎÄÅÎ ÇİÎ 
ÉëÅÒÉÓÉÎÄÅ ÅÒÉĥÉÌÅÂÉÌÅÃÅË ÍİĥÔÅÒÉ ÓÁÙąÓąÎą ÁÒÔÔąÒąÐ 
ÓÁÔąĥ ÖÅ ÐÁÚÁÒÌÁÍÁ ÆÁÁÌÉÙÅÔÌÅÒÉÎÉ ÄÁÈÁ ËÁÒÌą ÈÁÌÅ 
ÇÅÔÉÒÍÉĥÔÉÒȢ 

2.1.4 +ÁÒÌąÌąË vÅ /ÐÅÒÁÓÙÏÎÅÌ -ÁÓÒÁÆÌÁÒąÎ 
!ÚÁÌÔąÌÍÁÓą 

&ÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒąÎ ÅÎ ĘÎÅÍÌÉ ĘÎÃÅÌÉøÉ ËÁÒÌąÌąË 
ÏÒÁÎÌÁÒąÎą ÈÅÒ ÓÅÎÅ ÄÁÈÁ ÄÁ ÉÌÅÒÉÙÅ ÇĘÔİÒÍÅËÔÉÒȢ 
'ÅÌÉÒ ÇÉÄÅÒ ÄÅÎÇÅÓÉ ÉëÅÒÉÓÉÎÄÅ ĘÎÃÅÌÉË ÇÉÄÅÒÌÅÒÉÎ 
ÁÚÁÌÔąÌÍÁÓąȟ ÇÅÌÉÒÌÅÒÉÎ ÁÒÔÔąÒąÌÍÁÓąÄąÒȢ 'ÉÄÅÒÌÅÒÉÎ 
ÁÚÁÌÔąÌÍÁÓąÎÄÁ ÉÓÅ ÏÐÅÒÁÓÙÏÎÅÌ ÍÁÌÉÙÅÔÌÅÒ ĘÎÅÍÌÉ 
ÂÉÒ ÒÏÌ ÏÙÎÁÍÁËÔÁÄąÒȢ 4ÅËÎÏÌÏÊÉÙÅ ÙÁÐąÌÁÎ ÙÁÔąÒąÍ 
ÓÁÙÅÓÉÎÄÅ ÅÌ ÉÌÅ ÙÁÐąÌÁÎ ÉĥÌÅÒÉÎ ÁÚÁÌÔąÌÍÁÓą ÓÏÎÕÃÕ 
ÏÒÔÁÙÁ ëąËÁÎ ëÁÌąĥÁÎ ÚÁÍÁÎ ËÁÚÁÎÃąÎąȟ ÇÉÄÅÒ ÁÒÔÔąÒąÃą 
ÆÁÁÌÉÙÅÔÌÅÒÅ ÙĘÎÌÅÎÄÉÒÅÒÅË ËÁÒÌąÌąË ÏÒÁÎÌÁÒą 
ÁÒÔÔąÒąÌÍÁËÔÁÄąÒȢ 
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2.1.5 2ÅËÁÂÅÔëÉ /ÒÔÁÍÁ 5ÙÕÍ 3ÁøÌÁÎÍÁÓą 

3ÅÒÂÅÓÔ ÐÉÙÁÓÁ ÅËÏÎÏÍÉÓÉÎÉÎ ËÕÒÁÌÌÁÒą ÇÅÒÅøÉ 
ÒÅËÁÂÅÔ ÇİÎ ÇÅëÔÉËëÅ ÁÒÔÍÁËÔÁÄąÒȢ &ÉÎÁnsal 
ËÕÒÕÍÌÁÒ ÈÅÍ ÖÁÒ ÏÌÁÎ ÍİĥÔÅÒÉ ÐÏÔÁÎÓÉÙÅÌÉÎÉ 
ËÏÒÕÍÁË ÈÅÍ ÄÅ ÙÅÎÉ ÍİĥÔÅÒÉÌÅÒ ËÁÚÁÎÍÁË ÉëÉÎ 
ÂÉÒÂÉÒÌÅÒÉ ÉÌÅ ËąÙÁÓąÙÁ ÂÉÒ ÍİÃÁÄÅÌÅ ÉëÉÎÄÅÄÉÒÌÅÒȢ 
&ÉÎÁÎÓÁÌ ÄİÎÙÁÄÁ ÆÁÒËÌą ÏÌÁÂÉÌÍÅËȟ ÂÉÒ ÁÄąÍ ĘÎÅ 
ëąËÁÂÉÌÍÅË ÉëÉÎ ÈÅÒ ÔİÒÌİ ÔÅËÎÏÌÏÊÉË ÉÍËÝÎÌÁÒ 
ËÕÌÌÁÎąÌÍÁËÔÁ ÖÅ ÙÁÔąÒąÍÌÁÒ ÙÁÐąÌÍÁËÔÁÄąÒȢ 

"ÉÒ ëÁÌąĥÍÁÙÁ υ  ÇĘÒÅ ςπςρͻÄÅȟ ÆÉÎÁÎÓÁÌ ÈÉÚÍÅÔ 
ĥÉÒËÅÔÌÅÒÉÎÉÎ "4 ÈÁÒÃÁÍÁÌÁÒąÎąÎ υππ ÍÉÌÙÁÒ !"$ 
ÄÏÌÁÒąÎÁ ÕÌÁĥÁÃÁøą ÔÁÈÍÉÎ ÅÄÉÌÍÅËÔÅÄÉÒȢ  

 

¤ÅËÉÌ-ςȡ ςπρψ ÖÅ ςπςρͻÄÅ ÄİÎÙÁ ëÁÐąÎÄÁ ÆÉÎÁÎÓÁÌ 
ËÕÒÕÍÌÁÒąÎ "4 ÈÁÒÃÁÍÁÌÁÒą ɍυɎ 

2.2 Teknolojik FÁËÔĘÒÌÅÒ 

$ÉÊÉÔÁÌÌÅĥÍÅȟ ĘÚÅÌÌÉËÌÅ ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ ÙÅÎÉ ÂÉÒ 
ËÁÖÒÁÍ ÏÌÁÒÁË ÁÌÇąÌÁÎÍÁËÔÁÄąÒȢ /ÙÓÁ ÄÉÊÉÔÁÌ 
ËÅÌÉÍÅÓÉÎÉÎ ÚąÔ ËÁÒĥąÌąøą ÁÎÁÌÏÇÄÕÒȢ ςπρυ ÙąÌąÎÄÁÎ 
ÉÔÉÂÁÒÅÎ ÄİÎÙÁÎąÎ ÇİÎÄÅÍÉÎÄÅ ÏÌÁÎ ȰÄÉÇÉÔÁÌ 
ÄÉÓÒÕÐÔÉÏÎȱ - ÄÉÊÉÔÁÌ ÙąËąÍ ɀ ëÁÌąĥÍÁÌÁÒąÎÄÁÎ ĘÎÃÅ 
ÄİÎÙÁÍąÚ analog teknolojiler ile 
ÙĘÎÅÔÉÌÍÅÍÅËÔÅÙÄÉȢ 9ÁËÌÁĥąË ςπ-σπ ÙąÌ ĘÎÃÅ 
ÂÉÌÇÉÓÁÙÁÒÌÁĥÍÁ ËÕÒÕÍÌÁÒąÎ ÓİÒÅëÌÅÒÉÎÉ ÖÅ Éĥ ÙÁÐąĥ 
ĥÅËÉÌÌÅÒÉÎÉ ÄÅøÉĥÔÉÒÍÅÙÅ ÂÁĥÌÁÍąĥÔąÒȢ / ÚÁÍÁÎ 
ÎÅÒÅÄÅÙÓÅ ÂİÔİÎ ÓÅËÔĘÒÌÅÒÉ ÅÔËÉÓÉ ÁÌÔąÎÁ ÁÌÁÎ ÂÕ 
ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ ÆÕÒÙÁÓąÎą ÔÅÔÉËÌÅÙÅÎ ÆÁËÔĘÒleri 4 ana 
ÔÅÍÅÌ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÄÅ ÂÕÌÁÂÉÌÉÒÉÚȢ  

$ÉÊÉÔÁÌ ÄĘÎİĥİÍ ËÁÐÓÁÍąÎÄÁ ÂÕ ÇÅÌÉĥÍÅÌÅÒÉ 
ÂÉÒÂÉÒÉÎÄÅÎ ÂÁøąÍÓąÚ ÄİĥİÎÍÅÍÅË ÇÅÒÅËÉÒȢ 

¶ Mobil Teknolojiler 

¶ Sosyal Medya 

¶ "ÕÌÕÔ "ÉÌÉĥÉÍ 

¶ "İÙİË 6ÅÒÉ 

2.2.1 Mobil Teknolojiler  

-ÁÓÁİÓÔİ ÂÉÌÇÉÓÁÙÁÒÌÁÒÄÁÎȟ ÍÏÂÉÌ ÄÉÚİÓÔİ 
ÂÉÌÇÉÓÁÙÁÒÌÁÒÁ ÇÅëÉĥÉÎ ÁÒÄąÎÄÁÎ ĘÚÅÌÌÉËÌÅ ÎÁÎÏ 

ÔÅËÎÏÌÏÊÉ φ  ÖÅ ËÁÂÌÏÓÕÚ Áø ËÏÎÕÌÁÒąÎÄÁËÉ 
ÉÌÅÒÌÅÍÅÌÅÒ ÓÁÙÅÓÉÎÄÅ ÄÁÈÁ ËİëİË ÈÁÃÉÍÌÉ ÁÍÁ ÁÙÎą 
ÖÅÙÁ ÄÁÈÁ ÐÅÒÆÏÒÍÁÎÓÌą ÔÁÂÌÅÔ ÂÉÌÇÉÓÁÙÁÒÌÁÒ 
ÓÅËÔĘÒÄÅ ÙÅÒÌÅÒÉÎÉ ÁÌÍąĥÔąÒȢ "Õ ÇÅÌÉĥÍÅÌÅÒÉÎ 
ÁÒÄąÎÄÁÎ ÁËąÌÌą ÔÅÌÅÆÏÎȟ ÂÉÌÅËÌÉË ÖÅ ÓÁÁÔ ÇÉÂÉ ÙÅÎÉ 
ÃÉÈÁÚÌÁÒ ÐÉÙÁÓÁÄÁ ÙÅÒÉÎÉ ÁÌÍąĥÔąÒȢ 

vÚÅÌÌÉËÌÅ ÁËąÌÌą ÔÅÌÅÆÏÎÌÁÒ ÇİÎÌİË ÈÁÙÁÔąÍąÚąÎ 
ÖÁÚÇÅëÉÌÍÅÚ ÂÉÒ ÐÁÒëÁÓą ÈÁÌÉÎÉ ÁÌÍąĥÔąÒȢ ςπςπ ÙąÌąÎÄÁ 
ÄİÎÙÁÄÁËÉ ÁËąÌÌą ÔÅÌÅÆÏÎ ËÕÌÌÁÎąÃą ÓÁÙąÓą ςȢψχ ÍÉÌÙÁÒ 
ÄÏÌÁÙÌÁÒąÎÄÁ ÏÌÁÃÁøą ÔÁÈÍÉÎ ÅÄÉÌÍÅËÔÅÄÉÒȢ 

 

¤ÅËÉÌ-σȡ ςπρτͻÔÅÎ ςπςπͻÙÅ ËÁÄÁÒ ÄİÎÙÁ ëÁÐąÎÄÁËÉ 
ÁËąÌÌą ÔÅÌÅÆÏÎ ËÕÌÌÁÎąÃąÓą ÓÁÙąÓą ɉÍÉÌÙÁÒ ÏÌÁÒÁËɊ ɍχɎ 

 
-ÏÂÉÌ ÃÉÈÁÚÌÁÒąÎ ÙÅÔÅÎÅËÌÅÒÉÎÉÎ ÁÒÔÍÁÓąÙÌÁ 

ÂÉÒÌÉËÔÅ ĘÚÅÌÌÉËÌÅ ÆÉÎÁÎÓÁÌ ÕÙÇÕÌÁÍÁÌÁÒąÎ ÍÁÓÁ İÓÔİ 
ÓİÒİÍÌÅÒÉÎÉÎ ÁËąÌÌą ÔÅÌÅÆÏÎÌÁÒÁ ÕÙÁÒÌÁÎÍÁÓą 
ÇÅÒÅËÌÉÌÉøÉ ÄÏøÍÕĥÔÕÒȢ -ÏÂÉÌ ÂÁÎËÁÃąÌąËȟ ÄÉÊÉÔÁÌ 
ÃİÚÄÁÎȟ ÍÏÂÉÌ ÐÏÓȟ ÍÏÂÉÌ ĘÄÅÍÅ ÖÂȢ ÕÙÇÕÌÁÍÁÌÁÒ 
ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒąÎ ÍİĥÔÅÒÉÌÅÒÉÎÅ ÕÌÁĥÍÁÙÁ 
ëÁÌąĥÔąøą ÙÅÎÉ ËÁÎÁÌ ÕÙÇÕÌÁÍÁÌÁÒą ÏÌÍÕĥÔÕÒȢ 

2.2.2 Sosyal Medya 

!ËąÌÌą ÔÅÌÅÆÏÎ ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ÇÅÌÉĥÍÅÓÉ ÉÌÅ 
ÂÉÒÌÉËÔÅ ÉÎÔÅÒÎÅÔ ÏÒÔÁÍąÎÄÁ ÔÁÒÁÙąÃą ÔÁÂÁÎÌą 
uygulamalar mobil ÓİÒİÍÌÅÒÉÎÉ ÇÅÌÉĥÔÉÒÅÒÅË ÄÁÈÁ 
ÇÅÎÉĥ ËÕÌÌÁÎąÃą ËÉÔÌÅÌÅÒÉÎÅ ÕÌÁĥÍÁÙÁ ëÁÌąĥÍąĥÌÁÒÄąÒȢ 
ςπρω /ÃÁË ÙąÌąÎÁ ÁÉÔ ÂÉÒ ÒÁÐÏÒÄÁ ψ ȟ ÄİÎÙÁ 
İÚÅÒÉÎÄÅËÉ σȢτ ÍÉÌÙÁÒ ÁËÔÉÆ ÓÏÓÙÁÌ ÍÅÄÙÁ ËÕÌÌÁÎąÃą 
ÁÒÁÓąÎÄÁ σȢς ÍÉÌÙÁÒ ÄÏÌÁÙąÎÄÁ ÍÏÂÉÌ ÓÏÓÙÁÌ ÍÅÄÙÁ 
ËÕÌÌÁÎąÃąÓą ÏÌÄÕøÕ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ 

 

¤ÅËÉÌ-τȡ ςπρω /ÃÁË ÁÙąÎÄÁ ÈÅÓÁÐÌÁÎÁÎ -ÏÂÉÌ ÖÅ 
3ÏÓÙÁÌ -ÅÄÙÁ ËÕÌÌÁÎąÃą ÓÁÙąÌÁÒą ɍψɎ 
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"ÉÒ ÙÁÎÄÁÎ ÍÏÂÉÌ ÃÉÈÁÚÌÁÒ İÚÅÒÉÎÄÅ ËÅÎÄÉ 

ÕÙÇÕÌÁÍÁÌÁÒąÎą ÇÅÌÉĥÔÉÒÅÎ ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒąÎȟ ÂÉÒ 
ÙÁÎÄÁÎ ÄÁ ÙÅÐÙÅÎÉ ÂÉÒ ÍİĥÔÅÒÉ ËÉÔÌÅÓÉÎÉ ÏÌÕĥÔÕÒÁÎ 
ÓÏÓÙÁÌ ÍÅÄÙÁ ËÕÌÌÁÎąÃąÌÁÒąÎą ÇĘÚ ÁÒÄą ÅÔÍÅË 
ÄÕÒÕÍÕÎÄÁ ËÁÌÍÁÌÁÒą ÓĘÚ ËÏÎÕÓÕ ÏÌÁÍÁÚȢ  

Bu sebeptendir ki Facebook, Twitter ve 
)ÎÓÔÁÇÒÁÍ ÇÉÂÉ ÓÏÓÙÁÌ ÍÅÄÙÁ ÍÅÃÒÁÌÁÒąÎÄÁ ÈÅÍ ÙÅÎÉ 
ÍİĥÔÅÒÉ ËÁÚÁÎÍÁË ÈÅÍ ÄÅ ÖÁÒ ÏÌÁÎ ÍİĥÔÅÒÉÌÅÒÉÎÉ 
ÅÌÄÅ ÔÕÔÕÐ ÏÎÌÁÒÁ ÙÅÎÉ İÒİÎÌÅÒ ÓÕÎÁÂÉÌÍÅË ÉëÉÎ ÂÕ 
ÍÅÃÒÁÌÁÒÄÁ ËÕÒÕÍÓÁÌ ÁÌÁÎÌÁÒ ÏÌÕĥÔÕÒÍÁË ÖÅ 
ÍİĥÔÅÒÉ ÈÉÚÍÅÔÌÅÒÉ ëÅÒëÅÖÅÓÉÎÄÅ ÕÙÇÕÌÁÍÁÌÁÒ 
ÇÅÌÉĥÔÉÒÍÅÙÅ ÂÁĥÌÁÍÁË ÒÅËÁÂÅÔ ÁëąÓąÎÄÁÎ 
ËÁëąÎąÌÍÁÚ ÂÉÒ ÈÁÌÅ ÇÅÌÍÉĥÔÉÒȢ 

2.2.3 Bulut "ÉÌÉĥÉÍ 

-ÏÂÉÌ ÔÅËÎÏÌÏÊÉÌÅÒÉÎ ÇÅÌÉĥÉÍÉÎÅ ÁÙÁË ÕÙÄÕÒÁÎ 
ÍÏÂÉÌ ÕÙÇÕÌÁÍÁÌÁÒąÎ ÓÁÙąÓąÎąÎ ÁÒÔÍÁÓą ÉÌÅ ÂÉÒÌÉËÔÅ 
ËÕÒÕÍÌÁÒąÎ İÓÔİÎÅ ÁÌÔÙÁÐą ÁÎÌÁÍąÎÄÁ ÙÅÎÉ ÙİËÌÅÒ 
ÂÉÎÄÉÒÍÉĥÔÉÒȢ 4ÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒ ÓÁÄÅÃe mobil ve 
ÓÏÓÙÁÌ ÍÅÄÙÁ ÁÌÁÎÌÁÒąÎą ÅÔËÉÌÅÍÅËÌÅ ËÁÌÍÁÍąĥÔąÒȢ 
)ÎÔÅÒÎÅÔ ÅÒÉĥÉÍÉÎÉÎ ÄÁÈÁ ÕÃÕÚ ÖÅ ÄÁÈÁ ÐÅÒÆÏÒÍÁÎÓÌą 
ÈÁÌÅ ÇÅÌÍÅÓÉ ÉÌÅ ÂÉÒÌÉËÔÅ ÁÒÔąË ÉÎÔÅÒÎÅÔ ÏÒÔÁÍąÎÄÁ 
ÈÅÒËÅÓÉÎ ËÕÌÌÁÎąÍąÎÁ ÁëąÌÁÂÉÌÅÃÅË ÖÅÒÉ ÍÅÒËÅÚÌÅÒÉ 
ÏÌÕĥÍÁÙÁ ÂÁĥÌÁÍąĥÔąÒȢ  

Bulut sadece internet ÉëÉÎ ËÕÌÌÁÎąÌÁÎ ÍÅÃÁÚ ÂÉÒ 
ÔÅÒÉÍÄÉÒȢ "ÕÌÕÔ ÂÉÌÉĥÉÍ ÉÎÔÅÒÎÅÔ ÏÒÔÁÍąÎÄÁ 
ÕÙÇÕÌÁÍÁÌÁÒąÎ ÖÅ ÖÅÒÉÌÅÒÉÎ ËÏÒÕÎÄÕøÕ ÂÉÒ ÖÅÒÉ 
ÍÅÒËÅÚÉ ÔÅËÎÏÌÏÊÉÓÉÄÉÒȢ 3ÏÎ ËÕÌÌÁÎąÃąÌÁÒąÎ ÖÅ 
ÉĥÌÅÔÍÅÌÅÒÉÎ ÕÙÇÕÌÁÍÁÌÁÒą ËÅÎÄÉ ÏÒÔÁÍÌÁÒąÎÁ 
ËÕÒÍÁÄÁÎ ËÕÌÌÁÎÍÁÌÁÒąÎą ÖÅ ËÉĥÉÓÅÌ ÄÏÓÙÁÌÁÒąÎÁ 
intÅÒÎÅÔ ÅÒÉĥÉÍÉ ÏÌÁÎ ÈÅÒÈÁÎÇÉ ÂÉÒ ÂÉÌÇÉÓÁÙÁÒÄÁ 
ÅÒÉĥÍÅÌÅÒÉÎÉ ÓÁøÌÁÒȢ  

"ÕÌÕÔ ÂÉÌÉĥÉÍ ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ÇÅÌÉĥÍÅÓÉ ÉÌÅ 
ÂÉÒÌÉËÔÅ ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒąÎ ÖÅÒÉ ÍÅÒËÅÚÌÅÒÉ 
ÈÁÒÃÁÍÁÌÁÒąÎÄÁ ĘÎÅÍÌÉ ĘÌëİÄÅ ÍÁÌÉÙÅÔ ËÁÚÁÎąÍÌÁÒą 
ÏÌÍÕĥÔÕÒȢ -ÏÂÉÌ ÖÅ ÓÏÓÙÁÌ ÍÅÄÙÁ ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ 
gÅÔÉÒÄÉøÉ ÁÌÔÙÁÐą ÙİËİ ÂĘÙÌÅÃÅ ÂÕÌÕÔ ÂÉÌÉĥÉÍ 
teknolojisi sayesinde minimize edilmeye 
ÂÁĥÌÁÍąĥÔąÒȢ 

ςπρω ÙąÌą ÉëÅÒÉÓÉÎÄÅ ÄİÎÙÁ İÚÅÒÉÎÄÅ ÂÕÌÕÔ 
ÂÉÌÉĥÉÍ ÓÅÒÖÉÓÉ ÖÅÒÅÎ !ÍÁÚÏÎȟ -ÉÃÒÏÓÏÆÔȟ  'ÏÏÇÌÅ ÖÂȢ 
ÆÉÒÍÁÌÁÒąÎ ÂÕÌÕÔ ÂÉÌÉĥÉÍ ËÕÌÌÁÎąÍ ÏÒÁÎÌÁÒąÎÁ ω  
ÂÁËÔąøąÍąÚ ÚÁÍÁÎȟ ÂÕÌÕÔ ÂÉÌÉĥÉÍÉÎ ÙÁÙÇąÎÌÁĥÔąøąÎą 
ÇĘÒÍÅËÔÅÙÉÚȢ vÚÅÌÌÉËÌÅ İÌËÅÍÉÚ ÄÅËÉ ÆÉÎÁÎÓÁÌ 
ËÕÒÕÍÌÁÒąÎ ÂÕ ËÏÎÕÄÁ ki denetimden kaynaklanan 
ëÅËÉÎÃÅÌÅÒÉ ÄÅ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒ ËÁÒĥąÓąÎÄÁ 
ÁÚÁÌÁÃÁËÔąÒȢ 

 

¤ÅËÉÌ-υȡ ςπρω "ÕÌÕÔ "ÉÌÉĥÉÍ ËÕÌÌÁÎąÍ ÒÁËÁÍÌÁÒą ɍωɎ 

2.2.4 "İÙİË Veri 

"ÕÌÕÔ ÂÉÌÉĥÉÍ ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ÇÅÔÉÒÄÉøÉ ÍÁÌÉÙÅÔ 
ËÁÚÁÎąÍÌÁÒą ÉÌÅ ÂÉÒÌÉËÔÅ ÍÏÂÉÌ ÖÅ ÓÏÓÙÁÌ ÍÅÄÙÁ 
ÕÙÇÕÌÁÍÁÌÁÒąÎÁ ÁøąÒÌąË ÖÅÒÅÎ ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒąÎ 
ËÁÒĥąÓąÎÁ ÂÕ ÓÅÆÅÒÄÅ ÂÕ ÏÒÔÁÍÌÁÒÄÁÎ ÅÌÄÅ ÅÄÉÌÅÎ ÖÅ 
ÇÅÒÅË ëÅĥÉÔÌÉÌÉË ÁëąÓąÎÄÁÎ ÇÅÒÅËÓÅ ÍÉËÔÁÒ ÏÌÁÒÁË 
artan verilÅÒÉÎ ÂÉÒ ĥÅËÉÌÄÅ ÓÁËÌÁÎÍÁÓąȟ ÁÎÁÌÉÚ 
ÅÄÉÌÍÅÓÉ ÖÅ Éĥ ËÁÒÁÒÌÁÒąÎąÎ ÂÕ ÁÎÁÌÉÚÌÅÒÅ ÇĘÒÅ ÈąÚÌąÃÁ 
ÁÌąÎÍÁÓą ÇÅÒÅËÌÉÌÉøÉ ÏÒÔÁÙÁ ëąËÍąĥÔąÒȢ 

'ÅÌÅÎÅËÓÅÌ ÖÅÒÉÔÁÂÁÎą ÓÉÓÔÅÍÌÅÒÉ ÉÌÅ ÂÕ ëÅĥÉÔÌÉÌÉËÔÅ 
ÖÅÒÉÌÅÒÉÎ ɉÓÅÓȟ ÍÅÔÉÎȟ ÖÉÄÅÏȟ ÁËÁÎ ÖÅÒÉȟ ÖÂȢɊ ÉĥÌÅÎÍÅÓÉ 
hem teknik hem de finansal anlamda verimli 
ÏÌÍÁÍÁËÔÁÄąÒȢ "Õ ÁĥÁÍÁÄÁ ÄÅÖÒÅÙÅ "İÙİË 6ÅÒÉ 
ÔÅËÎÏÌÏÊÉÌÅÒÉ ÇÉÒÍÉĥÔÉÒȢ  

 

ķekil-6: 2019 B¿y¿k Veri yatērēm baĸarē oranlarē[10] 

 

dÓÔÁÔÉÓÔÉËÌÅÒȟ !ÍÅÒÉËÁ "ÉÒÌÅĥÉË $ÅÖÌÅÔÌÅÒÉͻÎÄÅËÉ 
ÅÎÄİÓÔÒÉ ÌÉÄÅÒÉ ÆÉÒÍÁÌÁÒąÎ ÙÁÐÔąøą ÂÉÒ ÁÒÁĥÔąÒÍÁÙÁ 
ÇĘÒÅȟ ςπρωͻÄÁÎ ÉÔÉÂÁÒÅÎ ëÅĥÉÔÌÉ ÂİÙİË ÖÅÒÉ 
ÇÉÒÉĥÉÍÌÅÒÉÎÉÎ ÂÁĥÁÒą ÏÒÁÎąÎą ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ "Õ 
ÚÁÍÁÎ ÚÁÒÆąÎÄÁȟ ÁÎËÅÔÅ ËÁÔąÌÁÎÌÁÒąÎ ÙİÚÄÅ υωȟυͻÉȟ 
ÈÁÒÃÁÍÁÌÁÒą ÁÚÁÌÔÍÁË ÉëÉÎ ÂİÙİË ÖÅÒÉ 
ÇÉÒÉĥÉÍÌÅÒÉÎÄÅÎ ĘÌëİÌÅÂÉÌÉÒ ÓÏÎÕëÌÁÒ ÇĘÒÄİøİÎİ 
ÂÉÌÄÉÒÍÉĥÔÉÒȢ 
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!ÐÁÃÈÅ (ÁÄÏÏÐ ÙÁÚąÌąÍ ËİÔİÐÈÁÎÅÓÉȟ ÂİÙİË ÖÅÒÉ 
ËİÍÅÌÅÒÉÎÉÎ ÂÁÓÉÔ ÐÒÏÇÒÁÍÌÁÍÁ ÍÏÄÅÌÌÅÒÉ 
ËÕÌÌÁÎÁÒÁË ÂÉÌÇÉÓÁÙÁÒ ËİÍÅÌÅÒÉ ÁÒÁÓąÎÄÁ ÄÁøąÔąÌÍąĥ 
ÉĥÌÅÍÌÅÒÉÎÅ ÏÌÁÎÁË ÓÁøÌÁÙÁÎ ÂÉÒ ëÅÒëÅÖÅÄÉÒȢ (ÅÒ ÂÉÒÉ 
ÙÅÒÅÌ ÈÅÓÁÐÌÁÍÁ ÖÅ ÄÅÐÏÌÁÍÁ ÓÁøÌÁÙÁÎ ÔÅËÌÉ 
sunuculardan binlerce makineye kadar 
ĘÌëÅËÌÅÎÄÉÒÍÅË ÉëÉÎ ÔÁÓÁÒÌÁÎÍąĥÔąÒ ɍρρɎȢ "Õ Éĥ ÉëÉÎ 
ÕÃÕÚ ÄÉÓËÌÉ ÍÁËÉÎÅÌÅÒÉÎ ËÕÌÌÁÎąÌÁÂÉÌÍÅÓÉ 
ÐÅÒÆÏÒÍÁÎÓą ÅÔËÉÌÅÍÅÄÉøÉ ÇÉÂÉ ÍÁÌÉÙÅÔÉ ÄÅ ÁĥÁøąÌÁÒÁ 
ëÅËÍÉĥÔÉÒȢ "ĘÙÌÅÃÅ ÏÌÄÕËëÁ ÙÏøÕÎ ÖÅ ÁËąÃą ÖÅÒÉÙÉ 
ÁÎÁÌÉÚ ÅÔÍÅÎÉÎ ÍÁÌÉÙÅÔÉ ÁÚÁÌÍąĥÔąÒȢ  

$ÉÊÉÔÁÌ ÄĘÎİĥİÍİ ÔÅÔÉËÌÅÙÅÎ ÂÕ ÔÅËÎÏÌÏÊÉË ÆÁËÔĘÒÌÅÒ 
ɉ-ÏÂÉÌ 4ÅËÎÏÌÏÊÉÌÅÒȟ 3ÏÓÙÁÌ -ÅÄÙÁȟ "ÕÌÕÔ "ÉÌÉĥÉÍ ÖÅ 
"İÙİË 6ÅÒÉɊȟ ËÕÒÕÍÌÁÒąÎ ÙÅÎÉ Éĥ ÍÏÄÅÌÌÅÒÉÎÉȟ 
ÏÐÅÒÁÓÙÏÎÌÁÒąÎÁ ÕÙÁÒÌÁÍÁ ÇÅÒÅËÓÉÎÉÍÉ ÙÁÒÁÔÍąĥÔąÒȢ 

2.2.5 Dijital $ĘÎİĥİÍ 9ÏÌ (ÁÒÉÔÁÓą 

$ĘÎİĥİÍ ëÁÌąĥÍÁÌÁÒą ÄÅÖÁÍÌą ËÅÎÄÉ ËÅÎÄÉÎÉ 
yenileyen dinamik ëÁÌąĥÍÁÌÁÒÄąÒȢ vÚÅÌÌÉËÌÅ 
ÔÅËÎÏÌÏÊÉÎÉÎ ÓİÒÅËÌÉ ÂÉÒ ĥÅËÉÌÄÅ ËÅÎÄÉÓÉÎÉ ÙÅÎÉÌÅÍÅÓÉ 
ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ ëÁÌąĥÍÁÌÁÒąÎąÎ ÂÉÒ ÐÒÏÊÅÄÅÎ ÚÉÙÁÄÅ 
ÂÉÒ ÙÏÌÃÕÌÕË ÏÌÁÒÁË ÅÌÅ ÁÌąÎÍÁÓą ÇÅÒÅËÌÉÌÉøÉÎÉ ÏÒÔÁÙÁ 
ËÏÙÍÕĥÔÕÒȢ 3ąÒÁÄÁÎ ÂÉÒ ÐÒÏÇÒÁÍ ÖÅÙÁ ÐÒÏÊÅ 
ÙÁËÌÁĥąÍą ÙÅÒÉÎÅ ÆÁÒËÌą ÂÉÒ ÂÁËąĥ ÁëąÓą ÖÅ ÙĘÎÔÅÍ ÉÌÅ 
ÅÌÅ ÁÌąÎÍÁÌąÄąÒȢ 

"Õ ÙÏÌÃÕÌÕË ÅÓÎÁÓąÎÄÁ ÂÅÌÉÒÌÅÎÅÎ ÈÅÒ ÂÉÒ ÁÄąÍÄÁ 
ÂÁĥÁÒąÙÁ ÕÌÁĥÁÂÉÌÍÅË ÉëÉÎ ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒąÎ 
ÁÔÍÁÓą ÇÅÒÅËÅÎ ÁÄąÍÌÁÒą ÁÎÁ ÈÁÔÌÁÒąÙÌÁ ĥĘÙÌÅ 
ÓąÒÁÌÁÙÁÂÉÌÉÒÉÚȡ 

3 +İÌÔİÒ $ÅøÉĥÉÍÉ 

$ÉÊÉÔÁÌ ÄĘÎİĥİÍ ÄÅøÉĥÉËÌÉË ÄÅÍÅËÔÉÒȢ $ÅøÉĥiklik 
ÉÈÔÉÙÁÃąÎąÎ ËÕÒÕÍÌÁÒąÎ ÂİÔİÎ ËÁÄÅÍÅÌÅÒÉÎÄÅ 
ÈÉÓÓÅÄÉÌÍÅÓÉ ÇÅÒÅËÉÒȢ "Õ ÄÅøÉĥÉËÌÉøÉÎ ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ 
ËÁÐÓÁÍąÎÄÁ ÔÁÎąÍÌÁÎÍÁÓą ÖÅ ËÕÒÕÍ ëÁÐąÎÄÁ ËÁÂÕÌ 
ÇĘÒÍÅÓÉ ÂÁĥÁÒą ÉëÉÎ ÅÎ ĘÎÅÍÌÉ ÆÁËÔĘÒÌÅÒÉÎ ÂÁĥąÎÄÁ 
gelir. 

$ÏøÒÕ ÖÅ ÁÍÁÃąÎÁ ÕÙÇÕÎ ÔÁÎąÍÌÁÎÁÎȟ ËÕÒÕÍÕÎ 
ÂİÔİÎ ÂÉÒÅÙÌÅÒÉ ÔÁÒÁÆąÎÄÁÎ ÂÅÎÉÍÓÅÎÅÎ ÂÉÒ ÄĘÎİĥİÍ 
ÂÁĥÁÒą ÇÅÔÉÒÉÒȢ dĥ ÙÁÐąĥ ĥÅËÉÌÌÅÒÉÎÄÅÎ ÄİĥİÎÃÅ 
ĥÅËÉÌÌÅÒÉÎÅ ËÁÄÁÒ ÏÌÁÎ ÂÉÒ ÙÅÌÐÁÚÅÄÅ ÄÅøÉĥÉÍ ÆÉÒÍÁ 
ËİÌÔİÒİÎİ ÄÅÒÉÎÄÅÎ ÅÔËÉÌÅÙÅÃÅËÔÉÒȢ +ÕÒÕÍ ÂÕÎÁ 
ÈÁÚąÒÌąËÌą ÏÌÍÁÌąÄąÒȢ 

3.1 Organizasyonel $ÅøÉĥÉËÌÉËÌÅÒ  

dĥ ÙÁÐąĥ ĥÅËÉÌÌÅÒÉÎÉÎ ÙÅÎÉÄÅÎ ËÕÒÇÕÌÁÎÍÁÓą ÂÉÒ 
ÔÁËąÍ ÏÒÇÁÎÉÚÁÓÙÏÎÅÌ ÄÅøÉĥÉËÌÉËÌÅÒÅ ÓÅÂÅÂÉÙÅÔ 
ÖÅÒÅÂÉÌÉÒȢ "Õ ÏÌÁÓąÌąË ÇĘÚÄÅÎ ËÁëąÒąÌÍÁÍÁÌąȟ ÄÉÊÉÔÁÌ 
ÄĘÎİĥİÍİÎ ÂÁĥÁÒąÙÁ ÕÌÁĥÁÂÉÌÍÅÓÉ ÉëÉÎ ÇÅÒÅËÌÉ 
ÏÒÇÁÎÉÚÁÓÙÏÎÅÌ ÄÅøÉĥÉËÌÉËÌÅÒ ÙÁÐąÌÍÁÌąÄąÒȢ 
$ÉÊÉÔÁÌÌÅĥÍÅÄÅÎ ÓÏÒÕÍÌÕ 'ÅÎÅÌ -İÄİÒ 9ÁÒÄąÍÃąÌąøą 
#ÈÉÅÆ $ÉÇÉÔÁÌ /ÆÆÉÃÅÒ  ÐÏÚÉÓÙÏÎÌÁÒą ÆÉÎÁÎÓÁÌ 

ÓÅËÔĘÒÄÅ ÙÅÒ ÅÄÉÎÍÅÙÅ ÂÁĥÌÁÍąĥÔąÒȢ +ÌÁÓÉË ÂÁÎËÁ 
ÏÒÇÁÎÉÚÁÓÙÏÎ ÍÏÄÅÌÉ ρς  ÉÌÅ ÂÕ ÔÁÒÚ ËĘËÌİ 

ÄÅøÉĥÉÍÌÅÒÉÎ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÅÓÉ ÚÏÒÄÕÒȢ $ÁÈÁ ëÅÖÉË 
ÖÅ ÄÁÈÁ ÆÏÎËÓÉÙÏÎÅÌ ÅËÉÐ ÏÒÇÁÎÉÚÁÓÙÏÎÌÁÒą ile dijital 
ÄĘÎİĥİÍ ÙÏÌÃÕÌÕøÕ ÂÁĥÌÁÍÁÌąÄąÒȢ  

3.2 +ÕÌÌÁÎąÃą Deneyimi  

&ÉÎÁÎÓÁÌ ÄİÎÙÁÄÁ ÍİĥÔÅÒÉÌÅÒÉ ÔÅÍÓÉÌ ÅÄÅÎ ÓÏÎ 
ËÕÌÌÁÎąÃą ÄÅÎÅÙÉÍÉȟ İÒİÎÌÅÒÉÎ ÍİĥÔÅÒÉÌÅÒÅ 
ÓÕÎÕÌÄÕøÕ ËÁÎÁÌÌÁÒÄÁ ÂİÙİË ĘÎÅÍ ÔÁĥąÍÁËÔÁÄąÒȢ 
$ÏÌÁÙąÓąÙÌÁ ÔÅËÎÏÌÏÊÉÄÅÎ ÙÁÒÁÒÌÁÎąÐ ÙÅÎÉ İÒİÎ 
ËÁÎÁÌÌÁÒą ÏÌÕĥÔÕÒÕÒËÅÎ ËÕÌÌÁÎąÃą ÁÌąĥËÁÎÌąËÌÁÒąÎą ëÏË 
ÉÙÉ ÂÉÒ ĥÅËÉÌÄÅ ÁÎÁÌÉÚ ÅÔÍÅË ÖÅ ÂÕÎÁ ÇĘÒÅ ËÁÎÁÌ 
ÔÁÓÁÒąÍÌÁÒą ÙÁÐÍÁË ÇÅÒÅËÉÒȢ +ÕÌÌÁÎąÃą ÄÅÎÅÙÉÍÉÎÉ 
ÔÁÎąÍÌÁÍÁË ÉëÉÎ ÕÙÇÕÎ ëÅÒëÅÖÅÌÅÒÉ +ÉĥÉ -ÅÒËÅÚÌÉȟ 
­ÒİÎ -ÅÒËÅÚÌÉȟ %ÔËÉÌÅĥÉÍ /ÄÁËÌą  ÏÌÕĥÔÕÒÍÁË ÁÄąÎÁ 
ëÁÂÁ ÈÁÒÃÁÙÁÎ ÔÁÓÁÒąÍÃąÌÁÒ ÖÅ ÁÒÁĥÔąÒÍÁÃąÌÁÒ ÖÁÒÄąÒ 
ρσ Ȣ $ÉÊÉÔÁÌ ËÁÎÁÌÌÁÒą ÔÁÓÁÒÌÁÒËÅÎ ËÕÌÌÁÎąÃą ÄÅÎÅÙÉÍÉ 

ëÅÒëÅÖÅÌÅÒÉÎÄÅÎ ÙÁÒÁÒÌÁÎÍÁË ÄÉÊÉÔÁÌÌÅĥÍÅ 
ëÁÌąĥÍÁÌÁÒąÎÁ ÉÖÍÅ ËÁÚÁÎÄąÒÁÃÁËÔąÒȢ 

3.3 Kanal 9ÁÐąÓą -ÏÄÅÒÎÉÚÁÓÙÏÎÕ 

&ÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒąÎ ÈÁÌÉ ÈÁÚąÒÄÁ ÖÁÒ ÏÌÁÎ ËÁÎÁÌ 
ÁÌÔÙÁÐąÌÁÒą ÂÕÌÕÎÍÁËÔÁÄąÒȢ 'ÅÎÅÌÌÉËÌÅ ĥÕÂÅ 
ÈÁÒÉÃÉÎÄÅËÉ ËÁÎÁÌÌÁÒÁ !ÌÔÅÒÎÁÔÉÆ $ÁøąÔąÍ +ÁÎÁÌÌÁÒą 
ÁÄą ÖÅÒÉÌÍÅË ÉÌÅ ÂÉÒÌÉËÔÅ ÓÏÎ ÚÁÍÁÎÌÁÒÄÁËÉ ÄÉÊÉÔÁÌ 
ÄĘÎİĥİÍ ëÁÌąĥÍÁÌÁÒą ÓÅÂÅÂÉ ÉÌÅ $ÉÊÉÔÁÌ +ÁÎÁÌÌÁÒ 
ÏÌÁÒÁË ÁÄÌÁÎÄąÒąÌÍÁÙÁ ÂÁĥÌÁÎÍąĥÔąÒȢ "ÕÎÌÁÒ -ÏÂÉÌȟ 
dÎÔÅÒÎÅÔȟ !4-ȟ KÁøÒą -ÅÒËÅÚÉ ÖÅ )62 )ÎÔÅÒÁÃÔÉÖÅ 
6ÏÉÃÅ 2ÅÓÐÏÎÓÅ  ÄąÒȢ "ÁÎËÁÌÁÒ ÂİÔİÎ İÒİÎ ÖÅ 
ÈÉÚÍÅÔÌÅÒÉÎÉ ĥÕÂÅÌÅÒÉ İÚÅÒÉÎÄÅÎ ÍİĥÔÅÒÉÌÅÒÉÎÅ 
ÓÕÎÍÁËÔÁÄąÒȢ  

$ÉÊÉÔÁÌ ËÁÎÁÌÌÁÒąÎ ÇÅÌÉĥÍÅÓÉ ÉÌÅ ÂÉÒÌÉËÔÅ ĥÕÂÅÌÅÒ 
ÄÅËÉ ÂÁÎËÁÃąÌąË Éĥlemleri bu kanallara da 
ÍİĥÔÅÒÉÌÅÒÉÎ ËÕÌÌÁÎąÍąÎÁ ÁëąÌÍÁÙÁ ÂÁĥÌÁÎÍąĥÔąÒȢ 
Ama her fonksiyonun her kanalda hizmete 
ÁëąÌÍÁÄąøą ÇĘÚÌÅÎÍÅËÔÅÄÉÒȢ $ÉÊÉÔÁÌ ÄĘÎİĥİÍ 
ëÁÌąĥÍÁÌÁÒąÎąÎ ÅÎ ĘÎÅÍÌÉ ÂÁĥÌÁÎÇąëÌÁÒąÎÄÁÎ ÂÉÒ 
ÔÁÎÅÓÉ ÄÅ ÂİÔİÎ ÂÁÎËÁÃąÌąË ÉĥÌÅÍÌÅÒÉÎÉÎ ÂİÔİÎ 
kanallarÄÁÎ ÁÙÎą ËÕÌÌÁÎąÃą ÄÅÎÅÙÉÍÉ ÉÌÅ ÍİĥÔÅÒÉÌÅÒÅ 
ÓÕÎÕÌÍÁÓą ÇÅÒÅËÌÉÌÉøÉÄÉÒȢ KÏËÌÕ +ÁÎÁÌ 9ĘÎÅÔÉÍÉ 
ÓÔÒÁÔÅÊÉÓÉ ÂÕÎÁ ÇĘÒÅ ÙÅÎÉÌÅÎÍÅÌÉÄÉÒȢ 

$ÉÊÉÔÁÌ ÄĘÎİĥİÍ ëÁÌąĥÍÁÌÁÒą ÉÌÅ ÂÉÒÌÉËÔÅ /ÍÎÉ 
+ÁÎÁÌ 9ĘÎÅÔÉÍÉ ÓÔÒÁÔÅÊÉÓÉ ÕÙÇÕÌÁÎÍÁÙÁ 
ÂÁĥÌÁÎÍÁÌąÄąÒ ËÉ ÂÕ ÄÁ ÈÅÒÈÁÎÇÉ ÂÉÒ 8 ËÁÎÁÌąnda 
ÂÁĥÌÁÙÁÎ ÂÁÎËÁÃąÌąË ÉĥÌÅÍÉÎÉÎ ÆÁÒËÌą ÂÉÒ 9 ËÁÎÁÌąÎÄÁ 
bitirilebilmesidir . 

 

3.4 AR-GE ve 4ÅËÎÏÌÏÊÉ /ÄÁËÌą "ÁÎËÁÃąÌąË 

$ÉÊÉÔÁÌ ÄĘÎİĥİÍ ÐÒÏÇÒÁÍą ÓÁÄÅÃÅ ÂÕ ëÁÌąĥÍÁ 
ÉëÅÒÉÓÉÎÄÅ ÙÅÒ ÁÌÁÎ ÐÒÏÊÅÌÅÒÉÎ ÔÁÍÁÍÌÁÎÍÁÓąÙÌÁ 
ÂÉÔÅÃÅË ÂÉÒ ëÁÌąĥÍÁ ÏÌÍÁÍÁÌąÄąÒȢ "ÉÒ Éĥ ÙÁÐąĥ ĥÅËÌÉ 
ÏÌÁÒÁË ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒąÎ ÂİÔİÎ ÓİÒÅëÌÅÒÉÎÅ ÅÔËÉ 
ÅÔÍÅÌÉÄÉÒȢ !ÒÁĥÔąÒÍÁ ÇÅÌÉĥÔÉÒÍÅ ÆÁÁÌÉÙÅÔÌÅÒÉÎÅ ÏÄÁËÌą 
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ÅËÉÐÌÅÒÉÎ ÏÌÕĥÔÕÒÕÌÍÁÓą ÖÅ ÂÕÎÌÁÒąÎ ÔÅËÎÏÌÏÊÉË 
ÇÅÌÉĥÍÅÌÅÒÉ ÏÄÁË ÁÌÁÒÁË ÙÅÎÉ İÒİÎ ÖÅ ÈÉÚÍÅÔ İÒÅÔÍÅ 
ëÁÌąĥÍÁÌÁÒąÎÄÁ ÂÕÌÕÎÍÁÓą ÇÅÒÅËÉÒȢ !ÎÃÁË ÂÕ ĥÅËÉÌÄÅ 
diÊÉÔÁÌ ÄĘÎİĥİÍ ËÁÌąÃą ÏÌÕÒȢ 

4 Dijital Trendler  

$ÉÊÉÔÁÌ ÄĘÎİĥİÍİ ÔÅÔÉËÌÅÙÅÎ ÆÁËÔĘÒÌÅÒ ÏÌÁÒÁË ÅÌÅ 
ÁÌÄąøąÍąÚ -ÏÂÉÌ 4ÅËÎÏÌÏÊÉÌÅÒȟ 3ÏÓÙÁÌ -ÅÄÙÁȟ "ÕÌÕÔ 
"ÉÌÉĥÉÍ ÖÅ "İÙİË 6ÅÒÉ ÁÌÁÎÌÁÒąÎÄÁËÉ ÇÅÌÉĥÍÅÌÅÒÉ ÉÌË 
dalga olarak nitelendirebiliriz.  

4İÒËÉÙÅȭÄÅËÉ ÏÒÔÁÌÁÍÁ ÂÉÒ finansal kurumun 
ÄÉÊÉÔÁÌÌÅĥÍÅÄÅ ËÉ ÇÅÎÅÌ ÙÁËÌÁĥąÍą ¤ÅËÉÌ-7 de 
ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒ. 

 

¤ÅËÉÌ-χȡ +ąÓÁ ÖÅ ÏÒÔÁ ÖÁÄÅ ÄÉÊÉÔÁÌÌÅĥÍÅ ÅøÉÌÉÍÌÅÒÉ 

 
"ÕÎÁ ÐÁÒÁÌÅÌ ÏÌÁÒÁË ÙÁÐÁÙ ÚÅËÝ ÖÅ ÎÅÓÎÅÌÅÒÉÎ 

ÉÎÔÅÒÎÅÔÉ ÁÌÁÎąÎÄÁËÉ ÇÅÌÉĥÍÅÌÅÒÄÅ ĘÎÅÍÌÉ ÂÉÒ ÙÅÒ 
ÔÕÔÍÁËÔÁÄąÒȢ 9ÁÐÁÙ ÚÅËÝÎąÎ ÁÌÔ ËÏÎÕÌÁÒą ÏÌÁÒÁË 
ÄİĥİÎİÌÅÎ $ÏøÁÌ $ÉÌ dĥÌÅÍÅȟ -ÁËÉÎÅ vøÒÅÎÍÅÓÉ ÖÅ 
$ÅÒÉÎ vøÒÅÎÍÅȟ 2ÏÂÏÔ 3İÒÅë /ÔÏÍÁÓÙÏÎÌÁÒą ÁÒÔąË 
ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒ ÉëÉÎ ÇĘÚ ÁÒÄą ÅÄÉÌÅÂÉÌÅÃÅË ËÏÎÕÌÁÒ 
ÏÌÍÁËÔÁÎ ëąËÍąĥÔąÒȢ  

!ÒÔÔąÒąÌÍąĥ 'ÅÒëÅËÌÉË ËÏÎÕÓÕÎÄÁËÉ ëÁÌąĥÍÁÌÁÒ 
devam etmekle beraber AÒÔÔąÒąÌÍąĥ !ÎÁÌÉÔÉË ÁÒÔąË 
ÇİÎÄÅÍ ÏÌÍÁÙÁ ÂÁĥÌÁÍąĥÔąÒȢ 3ÁÎÁÌ 'ÅÒëÅËÌÉË 
ËÏÎÕÓÕÎÄÁËÉ ëÁÌąĥÍÁÌÁÒ 3İÒİËÌÅÙÉÃÉ $ÅÎÅÙÉÍ 
ÁÌÁÎąÎÄÁËÉ ëÁÌąĥÍÁÌÁÒą ÔÅÔÉËÌÅÍÉĥÔÉÒȢ  

"ÌÏÃËÃÈÁÉÎ ÙÁËąÎ ÚÁÍÁÎÄÁ ÂİÔİÎ ÆÉÎÁÎÓÁÌ 
ËÕÒÕÍÌÁÒąÎ ÏÌÍÁÚÓÁ ÏÌÍÁÚą ÂÉÒ ÁÌÔÙÁÐą ÔÅËÎÏÌÏÊÉÓÉ 
olma yolunda ilerlemektedir. 

+ÅÎÄÉ ÏÒÇÁÎÉÚÁÙÏÎÅÌ ÙÁÐąÌÁÒąÎÄÁËÉ ëÅÖÉËÌÉË ÖÅ 
ÂİÒÏËÒÁÔÉË ÅÎÇÅÌÌÅÒÉ ÁĥÁÍÁÙÁÎ ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒ 
&ÉÎÔÅË ÆÉÒÍÁÌÁÒą ÉÌÅ ÙÁËąÎÄÁÎ ÉĥÂÉÒÌÉøÉ ëÁÌąĥÍÁÌÁÒąÎÁ 
ÂÁĥÌÁÍÁËÔÁÄąÒÌÁÒȢ 

"Õ ÔÒÅÎÄÌÅÒ ÉëÅÒÉÓÉÎÄÅ ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒ 
ĘÚÅÌÌÉËÌÅ ËąÓÁ ÖÁÄÅÄÅ ËÕÒÕÍÁ ÍÁÄÄÉ ËÁÔËąÄÁ 
ÂÕÌÕÎÁÃÁË ÁÌÁÎÌÁÒÁ ÙÁÔąÒąÍą ĘÎÃÅÌÉË ÈÁÌÉÎÅ 
ÇÅÔÉÒÍÅËÔÅÄÉÒȢ "Õ ÙÁËÌÁĥąÍ ëÅÒëÅÖÅÓÉÎÄÅ 4İÒËÉÙÅ 
&ÉÎÁÎÓ +ÁÔąÌąÍ "ÁÎËÁÓąȭÎÄÁ 2ÏÂÏÔ 3İÒÅë 
/ÔÏÍÁÓÙÏÎÕ ÁÌÁÎąÎÄÁ ÆÉÎÔÅË ÆÉÒÍÁÌÁÒą ÉÌÅ 
ÇĘÒİĥİÌÍÅÙÅ ÂÁĥÌÁÎÍąĥ ÖÅ φ ÁÙ ÇÉÂÉ ËąÓÁ ÂÉÒ ÓİÒÅÄÅ 
İÒİÎ ÓÅëÉÍÉ ÖÅ İÒÅÔÉÍ ÏÒÔÁÍąÎÁ ÇÅëÉĥ ÓİÒÅÃÉ 

ÔÁÍÁÍÌÁÎÍąĥÔąÒȢ "ÁÎËÁÃąÌąË ÏÐÅÒÁÓÙÏÎÅÌ ÓİÒÅëÌÅÒÉ 
ÉëÅÒÉÓÉÎÄÅ ÉÎÓÁÎ ÅÌÉ ÉÌÅ ÙİÒİÔİÌÅÎ ÙÁËÌÁĥąË σπ ÔÁÎÅ 
ÓİÒÅë 2ÏÂÏÔ 3İÒÅë /ÔÏÍÁÓÙÏÎÕ ÕÙÇÕÌÁÍÁÓą 
ÓÁÙÅÓÉÎÄÅ ÏÔÏÍÁÔÉË ÈÁÌÅ ÇÅÔÉÒÉÌÍÉĥ ÖÅ τρȢφ ÁÄÁÍ 
ÇİÎ ÍÁÌÉÙÅÔ ËÁÚÁÎÃą ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ 
Operasyonel maliyetlerin indirilmesi dijital 
ÄĘÎİĥİÍİÎ ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒÁ ÙÁÐÍąĥ ÏÌÄÕøÕ 
ËÁÔËąÌÁÒąÎ ÅÎ ĘÎÅÍÌÉÓÉÄÉÒȢ +ÕÒÕÍÄÁ ËÉ ÓİÒÅë 
ÏÔÏÍÁÓÙÏÎ ëÁÌąĥÍÁÌÁÒą ÄÅÖÁÍ ÅÔÍÅËÌÅ ÂÅÒÁÂÅÒ χπ 
ÁÄÁÍ ÇİÎÌİË ÂÉÒ ÍÁÌÉÙÅÔ ËÁÚÁÎÃą ÙąÌÓÏÎÕ ÉÔÉÂÁÒÉ ÉÌÅ 
hedeflenmektedir. 

5 3ÏÎÕë 

4ÅËÎÏÌÏÊÉ ÉÎÁÎąÌÍÁÚ ÂÉÒ ÈąÚ ÉÌÅ ÉÌÅÒÌÉÙÏÒȢ !ÒÔąË 
ÅÓËÉÓÉ ÇÉÂÉ Éĥ ÉÈÔÉÙÁëÌÁÒąÎąÎ ÓİÒİËÌÅÄÉøÉ ÔÅËÎÏÌÏÊÉË 
ÇÅÌÉĥÍÅÌÅÒÄÅÎ ÚÉÙÁÄÅ ÔÅËÎÏÌÏÊÉË ÉÈÔÉÙÁëÌÁÒąÎ 
ÓİÒİËÌÅÄÉøÉ Éĥ ÉÈÔÉÙÁÃą ÇÅÌÉĥÍÅÌÅÒÉ ÓĘÚ ËÏÎÕÓÕȢ 
&ÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒ ÂÕ ÇÅÌÉĥÍÅÌÅÒÉÎ ÅÔËÉÓÉÎÉ ÅÎ ëÏË 
hisseden kuÒÕÍÌÁÒ ÁÒÁÓąÎÄÁÄąÒȢ 'ÅÎÉĥ ÓÅÇÍÅÎÔÌÉ 
ÍİĥÔÅÒÉ ÐÏÒÔÆĘÙİÎİÎ ÔÅËÎÏÌÏÊÉË ÉÈÔÉÙÁëÌÁÒąÎą 
ËÁÒĥąÌÁÍÁË ÇÅÒÅËÍÅËÔÅÄÉÒȢ "ÕÎÕÎ ÂÉÒ ÓÏÎÕÃÕ 
ÏÌÁÒÁË ÁÒÔąË ÆÉÎÁÎÓÁÌ ËÕÒÕÍÌÁÒ ÔÅËÎÏÌÏÊÉÙÉ 
kullanarak verdikleri hizmet kalitesini ve 
ëÅĥÉÔÌÉÌÉøÉÎÉ ÁÒÔÔąÒÍÁÌÁÒą ÇÅÒÅËÔÉøÉÎÉ ÁÎÌÁÍąĥÌÁÒÄąÒȢ  

2ÅËÁÂÅÔÉÎ ÙÏøÕÎ ÏÌÄÕøÕ ÆÉÎÁÎÓÁÌ ÓÅËÔĘÒÄÅ ÂÉÒ 
ÁÄąÍ ĘÎÅ ëąËÁÂÉÌÍÅË ÉëÉÎ ÁÒÔąË ÔÅËÎÏÌÏÊÉÙÉ ÔÁËÉÐ 
ÅÔÍÅË ÄÅøÉÌ ÔÅËÎÏÌÏÊÉ İÒÅÔÍÅË ÚÏÒÕÎÌÕÌÕøÕ ÏÒÔÁÙÁ 
ëąËÍąĥÔąÒȢ "ÕÎÕÎ ÂÉÌÉÎÃÉÎÄÅ ÏÌÁÎ ëÏøÕ ÆÉÎÁÎÓÁÌ 
ËÕÒÕÍȟ ËÅÎÄÉ ÂÉÌÉĥÉÍ ÖÅ ÔÅËÎÏÌÏÊÉ ÆÉÒÍÁÌÁÒąÎą 
kurarak tekÎÏÌÏÊÉ İÒÅÔÍÅÙÅ ÂÁĥÌÁÍąĥÌÁÒÄąÒȢ  

4ÅËÎÏÌÏÊÉ ÏÄÁËÌą ÆÉÎÁÎÓÁÌ ÈÉÚÍÅÔÌÅÒ ÇÅÌÅÃÅøÉÎ 
ËÕÒÕÍÓÁÌ ÙÁÐąÓąÎą ÏÌÕĥÔÕÒÁÃÁËÔąÒȢ 
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mȊŜǘ 

!ËÃÉøÅÒ ËÁÎÓÅÒÉ ÅÎ ĘÌİÍÃİÌ ÈÁÓÔÁÌąËÌÁÒÄÁÎ ÂÉÒÉÓÉÄÉÒ ÖÅ ÂÕ ÈÁÓÔÁÌąøÁ ÂÁøÌą ĘÌİÍÌÅÒ ÓÏÎ ÙąÌÌÁÒÄÁ 
ÈąÚÌÁ ÁÒÔÍąĥÔąÒȢ $ÉøÅÒ ËÁÎÓÅÒ ÔİÒÌÅÒÉÎÄÅ ÏÌÄÕøÕ ÇÉÂÉȟ ÁËÃÉøÅÒ ËÁÎÓÅÒÉÎÉÎ ÔÅÄÁÖÉÓÉÎÄÅ ÅÒËÅÎ 
ÔÅĥÈÉÓ ÖÅ ÔÅÄÁÖÉ ÈÁÓÔÁÌÁÒąÎ ÉÙÉÌÅĥÍÅÓÉ ÖÅ ÙÁĥÁÍ ÓİÒÅÓÉÎÉ ÁÒÔÔąÒÍÁ ÁëąÓąÎÄÁÎ ÏÌÄÕËëÁ ĘÎÅÍÌÉÄÉÒȢ 
Bu ëÁÌąĥÍÁÄÁȟ ÄÅÒÉÎ ĘøÒÅÎÍÅÎÉÎ ÓÏÎ ÙąÌÌÁÒÄÁ ÐÏÐİÌÅÒ ÂÉÒ ÍÏÄÅÌÉ ÏÌÁÎ $ÁÈÁ (ąÚÌą "ĘÌÇÅÓÅÌ-
%ÖÒÉĥÉÍÓÅÌ 3ÉÎÉÒ !øÌÁÒą ɉ&ÁÓÔÅÒ 2-CNN, DHB-%3!Ɋ ËÕÌÌÁÎąÌÁÒÁËȟ ÂÉÌÇÉÓÁÙÁÒÌą ÔÏÍÏÇÒÁÆÉ 
ÇĘÒİÎÔİÌÅÒÉ ɉ"4Ɋ İÚÅÒÉÎÄÅ ÉÙÉ ÈÕÙÌÕ ÖÅ ËĘÔİ ÈÕÙÌÕ ÁËÃÉøÅÒ ÎÏÄİÌÌÅÒÉÎÉÎ ÔÅÓÐÉÔÉ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ KÁÌąĥÍÁÄÁ ĘÎÃÅÌÉËÌÅȟ τρ ÈÁÓÔÁÎąÎ "4 ËÅÓÉÔÌÅÒÉÎÄÅÎ ÁÌąÎÁÎ ςτυ ÇĘÒİÎÔİ 
ËÕÌÌÁÎąÌÁÒÁË ÂÉÒ ÖÅÒÉÓÅÔÉ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ $ÁÈÁ ÓÏÎÒÁȟ "4 ÇĘÒİÎÔİÌÅÒÉÎÄÅ ÂÕÌÕÎÁÎ ÎÏÄİÌÌÅÒȟ 
ÇÅÌÉĥÔÉÒÉÌÅÎ ÕÙÇÕÌÁÍÁ ÉÌÅ ÂÉÒ ÕÚÍÁÎ ÙÁÒÄąÍąÙÌÁ ÉĥÁÒÅÔÌÅÎÅÒÅË ÔİÒÌÅÒÉÎÅ ÇĘÒÅ ÅÔÉËÅÔÌÅÎÍÉĥÔÉÒȢ 
6ÅÒÉÓÅÔÉȟ ÅøÉÔÉÍ ÖÅ ÔÅÓÔ ËİÍÅÌÅÒÉ ÏÌÁÒÁË ÂĘÌİÎÄİËÔÅÎ ÓÏÎÒÁȟ ÁËÃÉøÅÒ ÎÏÄİÌÌÅÒÉÎÉ ÉëÅÒÅÎ "4 
ÇĘÒİÎÔİÌÅÒÉ ĘÎ-ÅøÉÔÉÍÌÉ ÒÅÓÔÎÅÔυπ Áøą İÚÅÒÉÎÄÅ ÅøÉÔÉÌÍÉĥÔÉÒȢ KÁÌąĥÍÁ ËÁÐÓÁÍąÎÄÁ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÄÅÎÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒ ËÁÐÓÁÍąÎÄÁȟ ÉÙÉ ÈÕÙÌÕ ÖÅ ËĘÔİ ÈÕÙÌÕ ÁËÃÉøÅÒ ÎÏÄİÌÌÅÒÉ 
Ϸωτ ÄÏøÒÕÌÕËÌÁ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ "ĘÙÌÅÃÅȟ ĘÎÅÒÉÌÅÎ ÂÉÌÇÉÓÁÙÁÒ ÄÅÓÔÅËÌÉ ÓÉÓÔÅÍÉÎȟ ÉÙÉ ÈÕÙÌÕ ÖÅ 
ËĘÔİ ÈÕÙÌÕ ÁËÃÉøÅÒ ÎÏÄİÌÌÅÒÉÎÉÎ ÔÅÓÐÉÔÉÎÄÅ ÉËÉÎÃÉÌ ÂÉÒ ÁÒÁë ÏÌÁÒÁË ÈÅËÉÍÌÅÒ ÔÁÒÁÆąÎÄÁÎ 
ËÕÌÌÁÎąÌÁÂÉÌÅÃÅøÉ ÇĘÒİÌÍİĥÔİÒȢ 
Anahtar Kelimeler:  !ËÃÉøÅÒ .ÏÄİÌİȟ "ÉÌÇÉÓÁÙÁÒ $ÅÓÔÅËÌÉ 4ÅÓÐÉÔȟ "4 'ĘÒİÎÔİÌÅÒÉȟ $ÅÒÉÎ 
vøÒÅÎÍÅȟ $ÁÈÁ (ąÚÌą "ĘÌÇÅÓÅÌ %ÖÒÉĥÉÍÓÅÌ 3ÉÎÉÒ !øÌÁÒą 

Detection of Lung Nodules Using Faster Regional Convolutional 

Neural Networks 

Abstract 

Lung cancer is one of the most deadly diseases. Deaths due to this disease have increased 
rapidly in recent years. As with other types of cancer, early diagnosis and treatment of lung 
cancer is very important in terms of patient recovery and survival. In this study, detection of 
benign and malignant lung nodules on computed tomography images (CT) was performed by 
using Faster R-CNN (Faster R-CNN), a popular model of deep learning in recent years.. Firstly, 
a dataset was created using 245 images obtained from CT slices of 41 patients. The nodules on 
CT images were then marked with the help of a specialist and labeled according to their types.. 
After the data set was divided into training and test sets, CT images containing lung nodules 
were trained on a pre-trained restnet50 network. In the experimental studies conducted 
within the scope of the study, benign and malignant lung nodules were detected with 94% 
accuracy. In conclusion, the proposed computer-assisted system can be used by physicians as 
a secondary tool in the detection of benign and malignant lung nodules. 
 

Keywords:  Lung Nodules, Computer Aided Detection, BT Images, Deep Learning, Faster 
Regional-Convolutional Neural Networks (Faster R-CNN) 

 

1 'ÉÒÉĥ 

!ËÃÉøÅÒ ËÁÎÓÅÒÉ ÇÅÌÉĥÍÉĥ ÔÏÐÌÕÍÌÁÒÄÁ ĘÎÄÅ 
ÇÅÌÅÎ ĘÌİÍ ÎÅÄÅÎÌÅÒÉÎÄÅÎÄÉÒ [1]Ȣ $İÎÙÁ ÇÅÎÅÌÉÎÄÅ 
ÙÁÐąÌÁÎ ÁÒÁĥÔąÒÍÁÌÁÒÄÁ ÅÒËÅË ÈÁÓÔÁÌÁÒÄÁ ĘÌİÍÅ 
ÎÅÄÅÎ ÏÌÁÎ ÅÎ ÙÁÙÇąÎ ËÁÎÓÅÒ ÔİÒİÄİÒ [2] . $İÎÙÁ 
ÇÅÎÅÌÉÎÄÅÎ ÁÌąÎÁÎ ÖÅÒÉÌÅÒÌÅ ÈÁÚąÒÌÁÎÁÎ ςπρω ÙąÌą 
ÉÓÔÁÔÉÓÔÉËÌÅÒÉÎÅ ÇĘÒÅȠ ÅÒËÅË ÈÁÓÔÁÌÁÒÄÁ ÅÎ ëÏË ÔÅÓÐÉÔ 
ÅÄÉÌÅÎ ÖÅ ĘÌİÍÅ ÎÅÄÅÎ ÏÌÁÎ ËÁÎÓÅÒ ÔİÒİÄİÒȢ +ÁÄąÎ 

ÈÁÓÔÁÌÁÒÄÁ ÇĘøİÓ ÖÅ ËÏÌÁÎ ËÁÎÓÅÒÉÎÄÅÎ ÓÏÎÒÁ 
İëİÎÃİ ÅÎ ëÏË ÔÅĥÈÉÓ ÅÄÉÌÅÎ ÖÅ ĘÌİÍÅ ÓÅÂÅÂÉÙÅÔ 
ÖÅÒÅÎ ËÁÎÓÅÒ ÔİÒİÄİÒȢ [3] .  

!ËÃÉøÅÒ ËÁÎÓÅÒÉÎÉÎ ÅÒËÅÎ ÔÅÓÐÉÔÉ ÖÅ ÔÅÄÁÖÉÓÉ 
ÈÁÓÔÁÌÁÒąÎ ÓÁø ËÁÌąÍ ÏÒÁÎÌÁÒąÎą ÁÒÔÔąÒÍÁË ÉëÉÎ ÂİÙİË 
ĘÎÅÍ ÁÒÚ ÅÔÍÅËÔÅÄÉÒȢ !ËÃÉøÅÒ ËÁÎÓÅÒÉȟ ÁÎÏÒÍÁÌ 
ÁËÃÉøÅÒ ÈİÃÒÅÌÅÒÉÎÉÎ ÇĘÒİÎİÍİ ÖÅ ËÏÎÔÒÏÌÓİÚ 
ëÏøÁÌÍÁÓą ÉÌÅ ËÁÒÁËÔÅÒÉÚÅ ÂÉÒ ÈÁÓÔÁÌąËÔąÒ[4] . 
'İÎİÍİÚÄÅ ÂÉÌÇÉÓÁÙÁÒÌą ÔÏÍÏÇÒÁÆÉ "4 ȟ ÁËÃÉøÅÒ 
ËÁÎÓÅÒÉÎÉÎ ÅÒËÅÎ ÔÅĥÈÉÓÉ ÉëÉÎ ÙÁÐąÌÁÎ ÉÎÃÅÌÅÍÅÌÅÒ 
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ÉëÉÎ ÅÎ ÕÙÇÕÎ ÇĘÒİÎÔİÌÅÍÅ ÙĘÎÔÅÍÉÄÉÒȢ BT kullanan 
"ÉÌÇÉÓÁÙÁÒ $ÅÓÔÅËÌÉ 4ÁÎą 3ÉÓÔÅÍÌÅÒÉ "$43  ÕÚÕÎ 
ÙąÌÌÁÒÄąÒ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒ [5] .   

3ÏÎ ÙąÌÌÁÒÄÁ ÙÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒÄÁ ÙÁÐÁÙ ÚÅËÁȟ 
ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÖÅ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÙĘÎÔÅÍÌÅÒÉ 
ÓąËëÁ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ  #ÉÏÍÐÉ  ÖÄȢ [6]  derin 
ĘøÒÅÎÍÅ ËÕÌÌÁÎÁÒÁË ËÌÁÓÉË ÙĘÎÔÅÍÌÅÒÅ ÇĘÒÅ ÄÁÈÁ 
ÂÁĥÁÒąÌą ÔÅÓÐÉÔ ÙÁÐÍąĥÌÁÒÄąÒȢ #ÏÕÎÄÁÙ ÖÄȢ [7]  
ÅÖÒÉĥÉÍÓÅÌ ÓÉÎÉÒ ÁøÌÁÒąÎą ËÕÌÌÁÎÁÒÁË ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÉÌÅ ÂÁĥÁÒąÌą ÔÅÓÐÉÔÌÅÒ ÙÁÐÍąĥÌÁÒ ÖÅ ÂÉÒ ÍÏÄÅÌ 
ÇÅÌÉĥÔÉÒÅÒÅË ËÕÌÌÁÎąÍÁ ÓÕÎÍÕĥÌÁÒÄąr. Sun vd. [8]  ise 
ÄÅÒÉÎ ÆÉËÉÒ ÁøÌÁÒąÎą ÄÅÅÐ ÂÅÌÉÅÆ ÎÅÔ×ÏÒË  ËÕÌÌÁÎÁÒÁË 
ÙÁÐÔąËÌÁÒą ëÁÌąĥÍÁÄÁ ÈÁÔÁÌą ÅÔÉËÅÔÌÅÎÍÅÌÅÒÉ ÄÁÈÁ ÉÙÉ 
ÔÅÓÐÉÔ ÅÔÍÉĥÌÅÒÄÉÒȢ  

Hua vd. [9]  ëÁÌąĥÍÁÌÁÒąÎÄÁȟ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÙĘÎÔÅÍÌÅÒÉÎÉÎ ÂÁĥÁÒąÍąÎą ÏÒÔÁÙÁ ËÏÙÁÎ 
ëÁÌąĥÍÁÌÁÒąÎÄÁ ĘÚÅÌÌÉË ëąËÁÒąÍą ÉëÉÎ ÉËÉ ÔÅÍÅÌ 
ÙĘÎÔÅÍ ÕÙÇÕÌÁÍąĥÌÁÒÄąÒȢ $ÅÒÉÎ ĘøÒÅÎÍÅ ËÕÌÌÁÎÁÎ 
ÂÉÒ ÂÁĥËÁ ëÁÌąĥÍÁÄÁ 9É×ÅÎ ÖÄȢ [10] , kanserli 
ÄÏËÕÌÁÒÄÁÎ ÁÌąÎÁÎ ĘÒÎÅËÌÅÒÌÅ ÐÁÔÏÌÏÊÉË ÏÌÁÒÁË ÔÅÓÐÉÔ 
ÅÄÉÌÅÎ ÉÙÉÌÅĥÍÅ ÏÒÁÎąÎą "4 ÇĘÒİÎÔİÌÅÒÉ İÚÅÒÉÎÄÅÎ 
ĘÎÃÅÄÅÎ ÔÅÓÐÉÔÅ ÏÄÁËÌÁÎÍąĥÔąÒȢ 3ÏÎÇ ÖÄȢ [11]  
ÁËÃÉøÅÒ ËÁÎÓÅÒÌÅÒÉÎÉÎ ÓąÎąÆÌÁÎÄąÒąÌÍÁÓąÎÄÁ İë ëÅĥÉÔ 
ÄÅÒÉÎ ÓÉÎÉÒ ÁøąÎąÎ ÐÅÒÆÏÒÍÁÎÓąÎą 
ÄÅøÅÒÌÅÎÄÉÒÍÉĥÌÅÒÄÉÒȢ .ÉÓÈÉÏ ÖÄȢ [12]  ÄÅøÉĥÉË 
ÂÏÙÕÔÌÁÒÄÁËÉ "4 ÇĘÒİÎÔİÌÅÒÉÎÄÅÎ ÁËÃÉøÅÒ 
ÎÏÄİÌÌÅÒÉÎÉÎ ÔÅÓÐÉÔ ÉëÉÎ ÅÖÒÉĥÉÍÓÅÌ ÓÉÎÉÒ ÁøÌÁÒąÎą 
ËÕÌÌÁÎąÌÍąĥÌÁÒÄąÒȢ  

$ÅÒÉÎ ĘøÒÅÎÍÅ ÔÅËÎÉËÌÅÒÉ ÓÏÎ ÙąÌÌÁÒÄÁ ÂÉÒëÏË 
ëÁÌąĥÍÁÄÁ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ %ÖÒÉĥÉÍÓÅÌ ÓÉÎÉÒ ÁøÌÁÒą 
%3!  ÅÎ ÙÁÙÇąÎ ÄÅÒÉÎ ĘøÒÅÎÍÅ ÔÅËÎÉËÌÅÒÉÎÄÅÎÄÉÒ 

[13]Ȣ (ąÚÌą ÂÉÒ ĥÅËÉÌÄÅ ÇÅÌÉĥÅÎ %3!ȟ ÄİÎÙÁ ÇÅÎÅÌÉÎÄÅ 
ÙÁÐąÌÁÎ ÙÁÐÁÙ ÚÅËÁ ÙÁÒąĥÍÁÌÁÒąÎÄÁ ÂİÙİË ÂÁĥÁÒąÌÁÒ 
ÓÅÒÇÉÌÅÍÉĥÔÉÒȢ "ÕÎÁ ÅË ÏÌÁÒÁËȟ "ĘÌÇÅÓÅÌ %3! "-ESA) 
ÉÌÅ ÂĘÌÇÅ ÔÅÍÅÌÌÉ ÁÒÁÍÁ ÙÁÐąÌÁÒÁË ÂÁĥÁÒąÍ 
ÁÒÔÔąÒąÌÍąĥÔąÒ [14]Ȣ $ÁÈÁ ÓÏÎÒÁȟ (ąÚÌą "-ESA  ile ilgili 
ÂĘÌÇÅ ÈÁÖÕÚÕ (RoiPool  ÅËÌÅÎÍÉĥ ÖÅ ÉĥÌÅÍÌÅÒÉÎ 
ÙÏøÕÎÌÕËÌÁÒą ÁÚÁÌÔąÌÁÒÁË ÓİÒÅë ÈąÚÌÁÎÄąÒąÌÍąĥÔąÒ 
[15]Ȣ 'İÎÃÅÌ ÏÌÁÒÁË ÉÓÅȟ $ÁÈÁ (ąÚÌą "-ESA (DHB-ESA) 
ÉÌÅ ÉĥÌÅÎÅÎ ÁøÁ ÅË ÏÌÁÒÁË ÂĘÌÇÅ ÔÅËÌÉÆ Áøą (RPN, BTA) 
ÅËÌÅÎÍÉĥ ÖÅ ÅøÉÔÉÍ ÂÁĥÁÒąÍą ÖÅ ÈąÚ ÁÒÔąĥą 
ÓÁøÌÁÎÍąĥÔąÒ [16]Ȣ "ÕÎÕÎ ÙÁÎąÎÄÁȟ ĘÎÃÅÄÅÎ 
ÅøÉÔÉÌÍÉĥ ÁøÌÁÒ ÄÅÒÉÎ ĘøÒÅÎÍÅ ëÁÌąĥÍÁÌÁÒąÎÄÁ ÓąËëÁ 
ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ (ÁÂÉÂÚÁÈÅÄ ÖÄȢ [17]  ÙÁÐÔąËÌÁÒą 
ëÁÌąĥÍÁÄÁȟ ĘÎ-ÅøÉÔÉÍÌÉ ÁøÌÁÒÄÁÎ 2ÅÓ-Net 
ÖÅÒÓÉÙÏÎÌÁÒąÎą ËÕÌÌÁÎÁÒÁË ÂÅÙÁÚ ËÁÎ ÈİÃÒÅÌÅÒÉÎÉÎ 
ÔÅÓÐÉÔÉÎÉ ÙİËÓÅË ÂÁĥÁÒąÍÌÁ ÔÅÓÐÉÔ ÅÔÍÉĥÔÉÒȢ  

"Õ ëÁÌąĥÍÁÄÁ ÉÓÅȟ $("-%3! ÉÌÅ ĘÎ ÅøÉÔÉÍÌÉ ÄÅÒÉÎ 
ĘøÒÅÎÍÅ Áøą 2ÅÓ-.ÅÔυπ ËÕÌÌÁÎąÌÁÒÁË ÉÙÉ ÈÕÙÌÕ ÖÅ 
ËĘÔİ ÈÕÙÌÕ ÁËÃÉøÅÒ ÎÏÄİllerinin tespiti 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒ 'ÅÌÉĥÔÉÒÉÌÅÎ ÏÒÔÁÍÌÁ ÇĘÚÌÅ ÔÅÓÐÉÔÉ 

ÚÏÒ ÏÌÁÎ ÁËÃÉøÅÒ ÎÏÄİÌÌÅÒÉÎÉÎ ÂÉÌÇÉÓÁÙÁÒ ÄÅÓÔÅËÌÉ 
ËÁÒÁÒ ÄÅÓÔÅË ÓÉÓÔÅÍÌÅÒÉ ÉÌÅ ÔÅÓÐÉÔÉ ÓÁøÌÁÎÍąĥÔąÒȢ 
KÁÌąĥÍÁÎąÎ ÂÕÎÄÁÎ ÓÏÎÒÁËÉ ËąÓąÍÌÁÒą ĥÕ ĥÅËÉÌÄÅ 
ÏÒÇÁÎÉÚÅ ÅÄÉÌÍÉĥÔÉÒȢ -ÁÔÅÒÙÁÌ ÖÅ ÍÅÔÏÔ ÂĘÌİÍİÎÄÅ 
ÈÁÚąÒÌÁÎÁÎ ÖÅÒÉÓÅÔÉ ÖÅ ËÕÌÌÁÎąÌÁÎ ÙĘÎÔÅÍ $("-ESA 
ÄÅÔÁÙÌąÃÁ ÓÕÎÕÌÍÕĥÔÕÒȢ ­ëİÎÃİ ÂĘÌİÍÄÅ ÄÅÎÅÙÓÅÌ 
ëÁÌąĥÍÁÌÁÒÁ ÄÅøÉÎÉÌÍÉĥȟ ÓÏÎ ÂĘÌİÍİÎÄÅ ÉÓÅ ÅÌÄÅ 
ÅÄÉÌÅÎ ÓÏÎÕëÌÁÒ ÔÁÒÔąĥąÌÍąĥÔąÒȢ 

2 Materyal ve Metot  

2.1 Veriseti 

KÁÌąĥÍÁÄÁ "$43 ÖÅ ÒÁÄÙÏÌÏÇÌÁÒąÎ 
performanÓÌÁÒąÎąÎ ËÁÒĥąÌÁĥÔąÒÍÁË ÉëÉÎ 3ÉÎÃÁÎ .ÁÆÉÚ 
+ĘÒÅÚ $ÅÖÌÅÔ (ÁÓÔÁÎÅÓÉÎÄÅÎ ÁÌąÎÁÎ ÔÁÒÁÍÁÌÁÒÌÁ ÂÉÒ 
"4 ÇĘÒİÎÔİ ÖÅÒÉÓÅÔÉ ÔÁÓÁÒÌÁÎÍąĥÔąÒȢ "4 ÔÁÒÁÍÁ 
ÉĥÌÅÍÌÅÒÉ ÂÉÒ ÈÅÌÅÚÏÎÉË "4 ÔÁÒÁÙąÃą ÁÒÁÃąÌąøąÙÌÁ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ 4ÁÒÁÙąÃąÎąÎ ËÁÚÁÎë 
parametreleri: kesit koliminasyonu= 1.0 mm ve 
ËÅÓÉÔ ÇÅÎÉĥÌÉøÉ ρ.0 ÍÍ ÏÌÁÒÁË ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 
4ÁÒÁÍÁÌÁÒ ρσπ Ë6 ÇÅÒÉÌÉÍ ÖÅ χυ Í!Ó ÁËąÍ ÄÅøÅÒÌÅÒÉ 
ÉÌÅ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 6ÅÒÉÔÁÂÁÎą 41 ÆÁÒËÌą ÈÁÓÔÁÙÁ ÁÉÔ 
245 B4 ÔÁÒÁÍÁÓąÎą ÉëÅÒÍÅËÔÅÄÉÒȢ 9ÁĥÌÁÒą σπ ÉÌÅ χω 
ÁÒÁÓąÎÄÁ ÄÅøÉĥÅÎ ÂÕ ÇĘÎİÌÌİ ÈÁÓÔÁÌÁÒąÎ 35'i erkek ve 
ρςͻ ÓÉ ÂÁÙÁÎÄąÒȢ (ÅÒ ÂÉÒ B4 ÇĘÒİÎÔİÓİ υρςØυρς 
ÐÉËÓÅÌ ëĘÚİÎİÒÌİøÅ ÓÁÈÉÐÔÉÒȢ 'ĘÒİÎÔİÌÅÒ $)#/- 
ÆÏÒÍÁÔąÎÄÁ ËÁÙÄÅÄÉÌÅÒÅËȟ *0%' ÆÏÒÍÁÔąÎÄÁ 
ÉĥÌÅÎÍÉĥÔÉÒȢ !ËÃÉøÅÒ ÇĘÒİÎÔİÌÅÒÉ İÚÅÒÉÎÄÅËÉ ÎÏÄİÌÌÅÒ 
ÁÌÁÎąÎÄÁ ÔÅÃÒİÂÅÌÉ ÉËÉ ÔÁÎÅ ÇĘøİÓ ÒÁÄÙÏÌoøÕ 
ÔÁÒÁÆąÎÄÁÎ ÄÅøÅÒÌÅÎÄÉÒÉÌÍÉĥÔÉÒȢ 6ÅÒÉ ÔÁÂÁÎąÎÄÁËÉ 
ÎÏÄİÌÌÅÒÉÎ ëÁÐą ςȢπψ ÉÌÅ φυ ÍÍ ÁÒÁÓąÎÄÁ 
ÄÅøÉĥÍÅËÔÅÄÉÒȢ 'ĘÒİÎÔİ ÖÅÒÉ ÔÁÂÁÎąÎÄÁ ρπτ ÔÁÎÅÓÉ 
ÉÙÉ ÈÕÙÌÕ ÖÅ ρρφ ÔÁÎÅÓÉ ËĘÔİ ÈÕÙÌÕ ÏÌÍÁË İÚÅÒÅ 
ÔÏÐÌÁÍÄÁ ςςπ ÎÏÄİÌ ÂÕÌÕÎÍÁËÔÁÄąÒȢ dyi ve ËĘÔİ 
huylu ÁËÃÉøÅÒ ÎÏÄİÌÌÅÒÉÎ ÂÏÙÕÔÌÁÒąÎÁ ÇĘÒÅ ÄÁøąÌąÍą 
¤ÅËÉÌ ρͻ ÄÅ ÇĘÓÔÅÒÉÌÍÉĥÔÉÒȢ 

   

   

   

¤ÅËÉÌ ρȢ (ÁÚąÒÌÁÎÁÎ ÁËÃÉøÅÒ "4 ÇĘÒİÎÔİ 
ÖÅÒÉÓÅÔÉÎÄÅÎ ĘÒÎÅË ÇĘÒİÎÔİÌÅÒ 
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2.2 9ǾǊƛǒƛƳǎŜƭ {ƛƴƛǊ !ƐƭŀǊƤ ό9{!ύ 

%ÖÒÉĥÉÍÓÅÌ ÓÉÎÉÒ ÁøÌÁÒą %3!  ÒÅÓÉÍ ÖÅ ÖÉÄÅÏ 
ÉĥÌÅÍÅ ÁÌÁÎąÎÄÁ ÙÏøÕÎ ÏÌÁÒÁË ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ 
$ÅÒÉÎ vøÒÅÎÍÅ ËÁÖÒÁÍąÎÁ ÁÉÔ ÔÅÍÅÌ ÍÉÍÁÒÉ, ESA 
ÍÉÍÁÒÉÓÉ ËÁÂÕÌ ÅÄÉÌÉÒȢ ¤ÅËÉÌ ςȭde ESA mimarisi 
ÖÅÒÉÌÍÉĥÔÉÒȢ "Õ ÍÉÍÁÒÉ ÇÉÒÉĥ ËÁÔÍÁÎąȟ ÅÖÒÉĥÉÍ 
ËÁÔÍÁÎą ÃÏÎÖÏÌÕÔÉÏÎ ÌÁÙÅr), ÄÏÌÄÕÒÍÁ ÉĥÌÅÍÉ 
(padding)ȟ 2Å,Õ ËÁÔÍÁÎąȟ haÖÕÚÌÁÍÁ ËÁÔÍÁÎą 
(pooling layer), ÔÁÍ ÂÁøÌÁÎÔąÌą ËÁÔÍÁÎ (fully 
ÃÏÎÎÅÃÔÅÄ ÌÁÙÅÒ ȟ ëąËÁÒÍÁ dropout) ËÁÔÍÁÎą ve 
ÓąÎąÆÌÁÎÄąÒÍÁ ËÁÔÍÁÎąÎÄÁÎ ÏÌÕĥÕÒ [18, 19].  

 

 
¤ÅËÉÌ ςȢ +ÌÁÓÉË-%3! ÍÉÍÁÒÉÓÉÎÉÎ ëÏË ËÁÔÍÁÎÌą ÙÁÐąÓą 

[20] 

 

'ÉÒÉĥ ËÁÔÍÁÎąÎÄÁ ÖÅÒÉ ÈÁÍ ÏÌÁÒÁË ÁøÁ 
ÇÉÒÍÅËÔÅÄÉÒȢ 6ÅÒÉÎÉÎ ÇÉÒÉĥ ÂÏÙÕÔÕ ÉĥÌÅÍ ÓİÒÅÓÉȟ 
ÇÅÒÅËÌÉ ÏÌÁÎ ÂÅÌÌÅË ÂÏÙÕÔÕ ÖÅ ÓÏÎÕë ËÁÌÉÔÅÓÉ ÉÌÅ 
ÄÏøÒÕ ÏÒÁÎÔąÌąÄąÒȢ 6ÅÒÉÎÉÎ ÄÅÔÁÙÌą ÏÌÍÁÓą ÓÏÎÕëÌÁÒą 
ÉÙÉ ÅÔËÉÌÅÒËÅÎ ÍÉËÔÁÒ ÁÒÔÔąøą ÉëÉÎ ÂÅÌÌÅË 
ÇÅÒÅËÓÉÎÉÍÉÎÉ ÁÒÔÔąÒÍÁËÔÁÄąÒ [18, 19].  

%ÖÒÉĥÉÍ ËÁÔÍÁÎąÎÄÁ ÇÉÒÉĥ ÖÅÒÉÓÉÎÉÎ İÚÅÒÉÎÄÅ 
ëÅĥÉÔÌÉ ÆÉÌÔÒÅÌÅÒÉÎ ÇÅÚÄÉÒÉÌÍÅÓÉ ÉÌÅ ÖÅÒÉ ÁÎÌÁÍÌą ÓÅÔÌÅÒ 
ÈÁÌÉÎÅ ÄĘÎÄİÒİÌİÒȢ ςØςȟ σØσȟ υØυ ÂÏÙÕÔÌÁÒąÎÄÁ 
ÏÌÁÂÉÌÅÎ ëÅĥÉÔÌÉ ÆÉÌÔÒÅÌÅÒ ÇĘÒİÎÔİ İÚÅÒÉÎÄÅ 
ÇÅÚÄÉÒÉÌÅÒÅË ÅÖÒÉĥÉÍ ÉĥÌÅÍÉ ÇÅÒëÅËÌÅĥÔÉÒÉÌÉÒ[18, 19]. 

'ÉÒÉĥ ËÁÔÍÁÎąÎÄÁËÉ ÇĘÒİÎÔİÙÅ ÆÉÌÔÒÅ 
ÕÙÇÕÌÁÄąËÔÁÎ ÓÏÎÒÁ ÇÉÒÉĥ ÖÅ ëąËąĥ ÂÏÙÕÔÌÁÒą ÁÒÁÓąÎÄÁ 
ÇÅÎÅÌÌÉËÌÅ ÅËÓÉÌÍÅ ÏÌÍÁËÔÁÄąÒȢ "Õ ÄÕÒÕÍÄÁ ÉËÉ ÉĥÌÅÍ 
ÙÁÐąÌÁÂÉÌÉÒ ÂÕÎÌÁÒȠ ÒÅÓÍÉÎ ÅËÓÉÌÅÎ ËąÓÍąÎąÎ π ÓąÆąÒ  
ÉÌÅ ÄÏÌÄÕÒÕÌÍÁÓą ÖÅÙÁ ÒÅÓÉÍÄÅÎ ÏÒÉÊÉÎÁÌ ÈÁÌÉÎÉÎ 
ÁÌąÎÍÁÓą ÄÏÌÄÕÒÍÁ ËÁÔÍÁÎą ÓÁÙÅÓÉÎÄÅ ÏÌÍÁËÔÁÄąÒ 
[18, 19]. 

ReLu kÁÔÍÁÎą, ÄÏøÒÕÓÁÌ ÏÌÍÁÙÁÎ ÂÉÒ ÉĥÌÅÍ ÉëÉÎ 
2ÅËÔÉÆÉÙÅ $ÏøÒÕÓÁÌ "ÉÒÉÍ ÁÎÌÁÍąÎÁ ÇÅÌÉÒ. Ø   
max(0,x) ÆÏÒÍİÌİ ÉÌÅ ÉÆÁÄÅ ÅÄÉÌÍÅËÔÅÄÉÒȢ 
&ÉÌÔÒÅÌÅÒÄÅÎ ÇÅëÅÎ ÙÅÎÉ ÇĘÒİÎÔİÌÅÒÄÅËÉ ÎÅÇÁÔÉÆ 
ÎÏËÔÁÌÁÒą π ÓąÆąÒ  ÙÁÐÁÎ bir transfer 
fonksiyondur[18, 19].  

Havuzlama katmaną ÅÖÒÉĥÉÍ ÖÅ 2Å,Õ 
ËÁÔÍÁÎąÎÄÁÎ ÓÏÎÒÁ ÖÅÒÉÎÉÎ ÂÉÌÇÉ ÙİËİÎİÎ 
ÁÚÁÌÔąÌÍÁÓą ÉëÉÎ ËÕÌÌÁÎąÌąÒȢ "Õ ËÁÔÍÁÎ ÓÁÙÅÓÉÎÄÅ 
ÖÅÒÉÎÉÎ ÄÅÒÉÎÌÉøÉ ÁÚÁÌÔąÌÁÒÁË ÔÅËÒÁÒ ÅÖÒÉĥÉÍ 
ÉĥÌÅÍÌÅÒÉÎÅ ÈÁÚąÒ ÈÁÌÅ ÇÅÔÉÒÉÌÉÒȢ -ÁËÓÉÍÕÍȟ 
OrtalamÁ ÖÅ 4ÏÐÌÁÍÁ ĥÅËÌÉÎÄÅ σ ëÅĥÉÔ 
ÈÁÖÕÚÌÁÍÁ ÐÏÏÌÉÎÇ  ÉĥÌÅÍÉ ÙÁÐąÌÁÂÉÌÉÒȢ Genellikle 
maksimum havuzlama tercih edilir  [18, 19].  

4ÁÍ "ÁøÌÁÎÔąÌą +ÁÔÍÁÎÄÁȟ ÅÖÒÉĥÉÍȟ 2Å,Õ ÖÅ 
ÈÁÖÕÚÌÁÍÁ ÉĥÌÅÍÌÅÒÉ ÄÅøÉĥÉË ÓÁÙąÌÁÒÄÁ ÔÅËÒÁÒÌÁÎÁÒÁË 
ÒÅÓÍÉÎ ÖÅÒÉÓÉ ÎÅÔÌÅĥÔÉÒÉÌÉÒȢ "Õ ËÁÔÍÁÎa kadar matris 
ÆÏÒÍÁÔąÎÄÁ ÏÌÁÎ ÖÅÒÉ ÔÁÍ ÂÁøÌÁÎÔąÌą ËÁÔÍÁÎÁ 
ÇÅÌÄÉøÉÍÉÚÄÅ ÍÁÔÒÉÓ ÖÅËÔĘÒ ÈÁÌÉÎÅ ÇÅÔÉÒÉÌÉÒ ÖÅ ËÅÎÄÉ 
ÉëÉÎÄÅ ÂÉÒ ÓÉÎÉÒ Áøą ÏÌÁÎ ÂÕ ËÁÔÍÁÎÁ ÖÅÒÉÌÉÒ [18, 19]. 

6ÅÒÉ ÓÅÔÉÎÉÎ ÂİÙİÍÅÓÉ ÎÅÄÅÎÉÙÌÅ ÁøąÎ ËÅÎÄÉÎÉ 
ÔÅËÒÁÒ ÅÔÍÅÓÉ ĘÎÅÍÌÉ ÂÉÒ ÓÏÒÕÎ ÈÁÌÉÎÅ ÇÅÌÍÉĥÔÉÒȢ 
4ÁÍ ÂÁøÌÁÎÔąÌą ËÁÔÍÁÎąÎ ÇÉÚÌÉ ËÁÔÍÁÎÌÁÒąÎÄÁ ÂÁÚą 
ÎĘÒÏÎÌÁÒ ÇĘÒÍÅÚÄÅÎ ÇÅÌÉÎÅÒÅË ÖÅ ÂÕ ÂÅÌÌÉ ÂÉÒ ÏÒÁÎÁ 
ÇĘÒÅ ÙÁÐąÌÁÒÁË ÁøąÎ ÅÚÂÅÒÌÅÍÅÓÉÎÉÎ ĘÎİÎÅ ÇÅëÉÌÉÐ 
ÅøÉÔÉÍÉÎ ËÁÌÉÔÅÓÉ ëąËÁÒÍÁ ËÁÔÍÁÎą ÓÁÙÅÓÉÎÄÅ 
ÁÒÔÔąÒąÌąÒ [18, 19]. 

3ąÎąÆÌÁÎÄąÒÍÁ ËÁÔÍÁÎąÎÄÁ ÔÁÍ ÂÁøÌÁÎÔąÌą 
ËÁÔÍÁÎÄÁÎ ëąËÁÎ ÖÅÒÉ ÁÒÔąË ÓąÎąÆÌÁÎÄąÒÍÁÙÁ ÔÁÂÉ 
ÔÕÔÕÌÍÁËÔÁÄąÒȢ "Õ ÎÏËÔÁÄÁ ÖÅÒÉ ÓÅÔÉÎÄÅ ËÁë ĘÒÎÅË 
ÓąÎąÆ ëąËÔąÓą ÖÁÒÓÁ ÏÎÁ ÇĘÒÅ ÓÏÎÕë ÓąÎąÆÌÁÒą 
ÏÌÕĥÁÃÁËÔąÒȢ 'ÅÎÅÌÌÉËÌÅ ÙÕÍÕĥÁÔÍÁ ÆÏÎËÓÉÙÏÎÕ 
ËÕÌÌÁÎąÌÁÒÁË ÓąÎąÆÌÁÎÄąÒÍÁ ÙÁÐąÌąÒ [18, 19]. 

 

¤ÅËÉÌ σȢ $("-%3! ÍÉÍÁÒÉÓÉÎÉÎ ÁÌÔ ÙÁÐąÓą [21]  
$ÁÈÁ ÈąÚÌą ÅÖÒÉĥÉÍÓÅÌ ÓÉÎÉÒ Áøą $("-ESA) iki 

ÔÅÍÅÌ ÍÏÄİÌÄÅÎ ÏÌÕĥÍÁËÔÁÄąÒȢ "Õ ÍÏÄİÌÌÅÒ ÂĘÌÇÅ 
ĘÎÅÒÅÎ ÄÅÒÉÎÌÅÍÅÓÉÎÅ ÂÉÒ ÓÉÎÉÒ Áøą ÖÅ ĘÎÅÒÉÌÅÎ 
bĘÌÇÅÌÅÒÉ ËÕÌÌÁÎÁÎ ÈąÚÌą ÅÖÒÉĥÉÍÓÅÌ ÓÉÎÉÒ ÁøąÄąÒ [16] . 
"ĘÌÇÅ ÔÁÈÍÉÎÌÅÒÉÎÉÎ ÇÅÌÉĥÔÉÒÉÌÄÉøÉ ÁøÁ "4! ÄÅÎÉÒȢ 
¤ÅËÉÌ σȭÔÅ $("-%3! ÍÉÍÁÒÉÓÉ ÄÅÔÁÙÌą ÏÌÁÒÁË 
ÇĘÒİÌÍÅËÔÅÄÉÒȢ  

2.3 mƴ 9ƐƛǘƛƭƳƛǒ !ƐƭŀǊ 

$ÅÒÉÎ ĘøÒÅÎÍÅ ÓİÒÅëÌÅÒÉÎÄÅ ÓąËëÁ ĘÎ ÅøÉÔÉÌÍÉĥ 
ÁøÌÁÒ ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ "ÕÎÌardan Res-Net, AlexNet 
ÖÅ 'ÏÏÇÌÅ.ÅÔ ÙÁÙÇąÎ ÏÌÁÒÁË ËÕÌÌÁÎąÌÍÁËÔÁÄąÒ [22-
24]Ȣ "Õ ëÁÌąĥÍÁÄÁȟ 2ÅÓ-.ÅÔυπ ÍÉÍÁÒÉÓÉÎÄÅ ĘÎ 
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ÅøÉÔÉÌÍÉĥ Áø ËÕÌÌÁÎąÌÍąĥÔąÒȢ ¤ÅËÉÌ τȭÔÅ 2ÅÓ-Net50 
ÍÉÍÁÒÉÓÉÎÉÎ ËÁÔÍÁÎÌą ÙÁÐąÓą ÇĘÒİÌÍÅËÔÅÄÉÒȢ  

 

¤ÅËÉÌ τȢ 2ÅÓ.ÅÔυπ ĘÎ-ÅøÉÔÉÌÍÉĥ ÁøąÎąÎ ÍÉÍÁÒÉÓi  

3 5ŜƴŜȅǎŜƭ 4ŀƭƤǒƳŀƭŀǊ 

"Õ ëÁÌąĥÍÁÄÁȟ τρ ÈÁÓÔÁÄÁÎ ÁÌąÎÁÎ σππ ÄÅÎ ÆÁÚÌÁ 
ÇĘÒİÎÔİ ËÕÌÌÁÎąÌÁÒÁË ςτυ ÇĘÒİÎÔİÄÅÎ ÏÌÕĥÁÎ ÂÉÒ 
ÖÅÒÉÓÅÔÉ ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ 'ĘÒİÎÔİÌÅÒÉÎ ÓÅëÉÍÉÎÄÅ 
ÇĘÚÌÅ ÁÙÒąÍą ÄÁÈÁ ÚÏÒ ÏÌÁÎ ÂÅÙÁÚ ÁøąÒÌąËÌą 
ÇĘÒİÎÔİÌÅÒ ÔÅÒÃÉÈ ÅÄÉÌÍÉĥÔÉÒȢ ¤ÅËÉÌ υȭÔÅ ÓÅëÉÌÅn bir 
ÇĘÒİÎÔİ ĘÒÎÅøÉ ÖÅ ÁÙÎą ÇĘÒİÎÔİÎİÎ ÓÅëÉÌÍÅÙÅÎ 
ÔÁÒÁÍÁÓą ÇĘÒİÌÍÅËÔÅÄÉÒȢ 6ÅÒÉÓÅÔÉÎÉÎ ϷψπȭÉ ÅøÉÔÉÍ 
ÉëÉÎ ϷςπȭÓÉ ÔÅÓÔ ÉëÉÎ ÁÙÒąÌÍąĥÔąÒȢ   

  

¤ÅËÉÌ υȢ "ÅÙÁÚ ÖÅ 3ÉÙÁÈ "4 'ĘÒİÎÔİ vÒÎÅËÌÅÒÉ 

 
KÁÌąĥÍÁ ÉëÉÎ Éχ χχππ(1 ÉĥÌÅÍÃÉÌÉȟ  ρφ'" 2!-ÌÉȟ 

τ'" ÁÙÒą 2ÁÍÉ ÂÕÌÕÎÁÎ .6ÉÄÉÁ '48 ρπυπ '05ȭÙÁ 
ÓÁÈÉÒ ÂÉÒ !353 .υψπ6$ ÍÏÄÅÌ ÔÁĥąÎÁÂÉÌÉÒ ÂÉÌÇÉÓÁÙÁÒ 
ËÕÌÌÁÎąÌÁÒÁË ÙÁÐąÌÍąĥÔąÒȢ 'ÅÒÅËÌÉ ÅÔÉËÅÔÌÅÍÅ ÖÅ 
ËÏÄÌÁÍÁ ÉĥÌÅÍÌÅÒÉ -!4,!" ÏÒÔÁÍąÎÄÁ ÙÁÐąÌÍąĥÔąÒȢ   

KÁÌąĥÍÁÄÁȟ ÈÁÔÁ ÔÅÓÐÉÔÉ ÉëÉÎ %ĥÉÔÌÉË ρ ȭÄÅ ÖÅÒÉÌÅÎ 
Kesinlik (Precision) ÖÅ %ĥÉÔÌÉË ς ȭÄÅ ÖÅÒÉÌÅÎ 
$ÕÙÁÒÌąÌąË 2ÅÃÁÌÌ ËÕÌÌÁÎąÌÍąĥÔąÒȢ +ÅÓÉÎÌÉËȟ ÔÅÓÐÉÔ 
ÅÄÉÌÅÎÌÅÒ ÎÅ ËÁÄÁÒ ÄÏøÒÕ ÂĘÌÇÅ ÏÌÄÕøÕÎÕȟ $ÕÙÁÒÌąÌąË 
ÉÓÅ ÂĘÌÇÅ ÏÌÁÒÁË ÔÅÓÐÉÔ ÅÄÉÌÅÎÌÅÒÉÎ ÎÅ ËÁÄÁÒąÎąÎ 
ÄÏøÒÕ ÏÌÄÕøÕÎÕ ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ "Õ ÄÅøÅÒÌÅÒ 
ÈÅÓÁÐÌÁÎąÒËÅÎ $0 $ÏøÒÕ 0ÏÚÉÔÉÆ  ÄÏøÒÕ ÂĘÌÇÅnin 
ÄÏøÒÕ ÓÅëÉÌÍÅÓÉÎÉȟ 90 9ÁÎÌąĥ 0ÏÚÉÔÉÆ  ÙÁÎÌąĥ 
ÂĘÌÇÅÎÉÎ ÄÏøÒÕ ÂĘÌÇÅ ÏÌÁÒÁË ÓÅëÉÌÍÅÓÉÎÉȟ $. $ÏøÒÕ 
.ÅÇÁÔÉÆ  9ÁÎÌąĥ ÂĘÌÇÅÎÉÎ ÙÁÎÌąĥ ÂĘÌÇÅ ÏÌÁÒÁË 
ÓÅëÉÌÍÅÓÉÎÉȟ 9. 9ÁÎÌąĥ .ÅÇÁÔÉÆ  ÙÁÎÌąĥ ÂĘÌÇÅÎÉÎ 
ÄÏøÒÕ ÂĘÌÇÅ ÏÌÁÒÁË ÓÅëÉÌÍÅÓÉ ÄÕÒÕÍÌÁÒąÎą ÔÅÍÓÉÌ 
etmektedir. BÕ ÄÅøÅÒÌÅÒ ËÕÌÌÁÎąÌÁÒÁË ËÅÓÉÎÌÉË ÖÅ 
ÄÕÙÁÒÌąÌąË ÄÅøÅÒÌÅÒÉ ÂÅÌÉÒÌÅÎÉÒȢ "Õ ÙĘÎÔÅÍÌÅÒ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÄÏøÒÕÌÕøÕÎÕÎ ĘÌëİÍİ ÉëÉÎ ÓąËÌąËÌÁ 
ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ   

▓▄▼░▪■░▓
╓╟

╓╟╨╟
 (1)  

▀◊◐╪►■ ■ ▓
╓╟

╓╟╨╝
 (2)  

%ĥÉÔÌÉË σ ȭÔÅ ÖÅÒÉÌÅÎ ÅĥÉË ÆÏÎËÓÉÙÏÎÕ ÉÌÅ ĘÎÅÒÉÌÅÎ 
ÂĘÌÇÅÌÅÒ ÉëÉÎÄÅ ÅøÉÔÉÍ ÓÅÔÉÎÄÅËÉ ÖÁÒ ÏÌÁÎ ÂĘÌÇÅÌÅÒ ÉÌÅ 
ÅÎ ëÏË ÕÙÕĥÁÎ ÂĘÌÇÅ ÔÅÓÐÉÔ ÅÄÉÌÉÒȢ Tespit edilen bir 
BB (BBdt  ÖÅ ÔÅÍÅÌ ÇÅÒëÅøÉ "" ""gt), yeterince 
ĘÒÔİĥİÒÌÅÒÓÅ ÐÏÔÁÎÓÉÙÅÌ ÂÉÒ ÅĥÌÅĥÍÅ ÏÌÕĥÔÕÒÕÒȢ 
vÚÅÌÌÉËÌÅȟ ĘÒÔİĥÍÅ ÁÌÁÎÌÁÒąÎąÎ ÙİÚÄÅ υπͻÙÉ ÇÅëÍÅÓÉ 
gerekmektedir [25]. 

.╪ ḣ
╫Ę■▌▄║║▀◄Ẕ║║▌◄

╫Ę■▌▄║║▀◄ẕ║║▌◄
ȟ (3)  

%øÉÔÉÍ ÓąÒÁÓąÎÄÁ ÇÅÒÅËÓÉÚ ÂĘÌÇÅÌÅÒÉ ÔÅÓÐÉÔ ÅÔÍÅË 
ÖÅ ÄąĥÌÁÍÁË ÉëÉÎ ÁĥÁøąÄÁËÉ ÆÏÎËÓÉÙÏÎ ËÕÌÌÁÎąÌąÒȢ Her 
BBdt ve BBgt en ÆÁÚÌÁ ÂÉÒ ËÅÚ ÅĥÌÅĥÔÉÒÉÌÅÂÉÌÉÒ. En 
ÙİËÓÅË ÇİÖÅÎÅ ÓÁÈÉÐ ÔÅÓÐÉÔÌÅÒ ĘÎÃÅ ÅĥÌÅĥÔÉÒÉÌÉÒȠ 
ÔÅÓÐÉÔ ÅÄÉÌÅÎ ÂÉÒ "" ÂÉÒÄÅÎ "" ÉÌÅ ÅĥÌÅĥÉÒÓÅȟ ÅÎ ëÏË 
İÓÔ İÓÔÅ ÂÉÎÅÎ ÅĥÌÅĥÍÅÙÅ ÓÁÈÉÐ ÏÌÁÎ ËÕÌÌÁÎąÌąÒȢ %ĥÓÉÚ 
BBdt ÓÁÈÔÅ ÐÏÚÉÔÉÆÌÅÒ ÏÌÁÒÁË ÓÁÙąÌąÒ ÖÅ ÅĥÓÉÚ ""gt sahte 
negatifÌÅÒ ÏÌÁÒÁË ÓÁÙąÌąÒȢ %ĥÉÔÌÉË τ ȭÔÅ ÂÕ ÄÕÒÕÍ 
ÇĘÓÔÅÒÉÌÍÉĥÔÉÒ[25] . 

╪ ḣ
╫Ę■▌▄║║▀◄Ẕ║║▌◄

╫Ę■▌▄║║▀◄
          (4)  

9ÁÐąÌÁÎ ÄÅÎÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒ ÓÏÎÕÃÕÎÄÁ 
ÂÅÌÉÒÌÅÎÅÎ ÎÏÄİÌÌÅÒ ÖÅ ÄÏøÒÕÌÕË ÏÒÁÎÌÁÒą ¤ÅËÉÌ φȭÄÁ 
ÇĘÒİÌÍÅËÔÅÄÉÒȢ  

 

 

   

   

¤ÅËÉÌ φȢ "ÁĥÁÒąÌą ÏÌÁÒÁË ÔÅÓÐÉÔ ÅÄÉÌÅÎ ÎÏÄİÌÌÅÒÅ ÁÉÔ 
"4 ÇĘÒİÎÔİÌÅÒÉ 

4İÍ ÔÅÓÔ ËİÍÅÓÉÎÄÅ ÙÁÐąÌÁÎ ÉÎÃÅÌÅÍÅ 
ÓÏÎÕÃÕÎÄÁ ÇĘÒİÎÔİÌÅÒ İÚÅÒÉÎÄÅËÉ ÂĘÌÇÅÌÅÒ ÉÌÅ ÔÅÓÐÉÔ 
ÅÄÉÌÅÎ ÂĘÌÇÅÌÅÒÉÎ ÄÏøÒÕÌÕË ÏÒÁÎą Ϸωτ ÏÌÁÒÁË 
ÂÅÌÉÒÌÅÎÍÉĥ ÖÅ ÏÒÔÁÌÁÍÁ ÈÁÔÁ πȢπφ ÈÅÓÁÐÌÁÎÍąĥÔąÒȢ 
¤ÅËÉÌ χȭÄÅ ÈÁÔÁ ÇÒÁÆÉøÉ ÇĘÒİÌÍÅËÔÅÄÉÒȢ  
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¤ÅËÉÌ χȢ /ÒÔÁÌÁÍÁ ÈÁÔÁ ÇÒÁÆÉøÉ 

4 ¢ŀǊǘƤǒƳŀ ǾŜ {ƻƴǳœ 

,ÉÔÅÒÁÔİÒ ëÁÌąĥÍÁÌÁÒąÎÄÁ ÙÁÐąÌÁÎ ÉÎÃÅÌÅÍÅÄÅ "-
%3! ÕÙÇÕÌÁÍÁÌÁÒąÎąÎ ÂÁĥÁÒąÍÌÁÒą ÉÌÅ ÄÅÒÉÎ ĘøÒÅÎÍÅ 
ÔÅËÎÉËÌÅÒÉÎÉÎ ÂÉÒëÏË ÁÌÁÎÄÁ ÕÙÇÕÌÁÎÄąøą 
ÇĘÒİÌÍİĥÔİÒȢ 3ÁøÌąË ÁÌÁÎąÎÄÁ ÂÉÒëÏË ÕÙÇÕÌÁÍÁÄÁ 
ËÕÌÌÁÎąÌÁÎ "-%3!ȭÌÁÒ ÉÌÅ ÂÉÌÇÉÓÁÙÁÒ ÄÅÓÔÅËÌÉ ËÁÒÁÒ 
destÅË ÓÉÓÔÅÍÌÅÒÉ ÇÅÌÉĥÔÉÒÉÌÍÅËÔÅÄÉÒȢ  

"Õ ëÁÌąĥÍÁÄÁȟ $("-%3! ÉÌÅ ÈÁÚąÒÌÁÎÁÎ ÂÉÒ 
ÖÅÒÉÓÅÔÉ İÚÅÒÉÎÄÅ ÇĘÒİÎÔİÌÅÎÍÅÓÉ ÚÏÒ ÏÌÁÎ 
ÎÏÄİÌÌÅÒÉÎ ÂİÙİË ÂÁĥÁÒąÍ ÉÌÅ ÔÅÓÐÉÔÉÎÉÎ ÍİÍËİÎ 
ÏÌÄÕøÕ ÇĘÒİÌÍİĥÔİÒȢ  

$ÅÎÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒ ÓİÒÅÃÉÎÄÅ ÂÁĥÁÒąÍą ÄİĥİË 
denemelerde etiketlemenin ÈÁÓÓÁÓÉÙÅÔÉÎÉÎ ĘÎÅÍÉ 
ÆÁÒË ÅÄÉÌÍÉĥÔÉÒȢ 6ÅÒÉÓÅÔÉÎÉÎ ÄÏøÒÕ ÅÔÉËÅÔÌÅÎÍÅÓÉÎÉÎ 
ÅøÉÔÉÍÉÎ ÂÁĥÁÒąÍąÎą ÖÅ ÔÅÓÔ ÓÏÎÕëÌÁÒąÎÄÁËÉ ÂÁĥÁÒąÙą 
ÄÏøÒÕÄÁÎ ÅÔËÉÌÅÄÉøÉ ÁÎÌÁĥąÌÍąĥÔąÒȢ  

"ÕÎÄÁÎ ÓÏÎÒÁËÉ ëÁÌąĥÍÁÌÁÒÄÁ ÎÏÄİÌÌÅÒÉÎ 
ëÅĥÉÔÌÅÒÉÎÅ ÇĘÒÅ ÅÔÉËÅÔÌÅÎÍÅÓÉ ÖÅ ÔÅÓÐÉÔÉÎÉÎ 
ÙÁÐąÌÍÁÓą ÐÌÁÎÌÁÎÍÁËÔÁÄąÒȢ %Ë ÏÌÁÒÁËȟ ÄÁÈÁ ÇÅÎÉĥ ÖÅ 
ÕÌÕÓÌÁÒÁÒÁÓą ÖÅÒÉÓÅÔÌÅÒÉ ÉÌÅ ÅøÉÔÉÍ ÖÅ ÔÅÓÔÌÅÒ 
ÙÁÐąÌÁÒÁË ÇÅÌÉĥÔÉÒÉÌÅÎ ÙĘÎÔÅÍÉÎ ÂÁĥÁÒąÍą 
ÁÒÔąÒąÌÁÂÉÌÉÒȢ  

4ÅĥÅËËİÒ 

"Õ ëÁÌąĥÍÁÄÁ ËÕÌÌÁÎąÌÁÎ ÁËÃÉøÅÒ "4 
ÇĘÒİÎÔİÌÅÒÉÎÉ ÓÁøÌÁÙÁÎ 3ÉÎÃÁÎ .ÁÆÉÚ +ĘÒÅÚ $ÅÖÌÅÔ 
(ÁÓÔÁÎÅÓÉÎÅ ëÁÌąĥÍÁÎąÎ ÙÁÚÁÒÌÁÒą ÔÅĥÅËËİÒ 
etmektedir. 
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mȊŜǘ 

&ÏÓÉÌ ÙÁËąÔÌÁÒą ËÕÌÌÁÎąÍąÎąÎ ÁÚÁÌÔąÌÍÁÓąȟ ÅÎÅÒÊÉ İÒÅÔÉÍ ÖÅ ÔİËÅÔÉÍ ÓİÒÅëÌÅÒÉÎÄÅ ÏÒÔÁÙÁ ëąËÁÎ ÓÅÒÁ 
ÇÁÚą ÅÍÉÓÙÏÎÌÁÒąȟ ËİÒÅÓÅÌ ąÓąÎÍÁ ÖÅ ÉËÌÉÍ ÄÅøÉĥÉËÌÉøÉÎÉÎ ÅÎ ĘÎÅÍÌÉ ÎÅÄÅÎÌÅÒÉ ÁÒÁÓąÎÄÁÄąÒȢ 
!ÙÒąÃÁ İÌËÅÍÉÚÉÎ ÅÎÅÒÊÉ ËÁÙÎÁËÌÁÒąÎąÎ ÙÁËÌÁĥąË ϷχπȭÉÎÉÎ ÄąĥÁÒąÙÁ ÂÁøÌą ÏÌÍÁÓą ÖÅ ÂÕÎÄÁÎ 
ËÁÙÎÁËÌÁÎÁÎ ÒÉÓËÌÅÒ ÎÅÄÅÎÉ ÉÌÅ ÙÅÎÉÌÅÎÅÂÉÌÉÒ ÅÎÅÒÊÉ ËÁÙÎÁËÌÁÒąÙÌÁ ÆÏÓÉÌ ÙÁËąÔ ÔİËÅÔÉÍÉÎÉ 
ÁÚÁÌÔÍÁË ÖÅ ÅÎÅÒÊÉÙÉ ÖÅÒÉÍÌÉ ËÕÌÌÁÎÁÒÁË ÖÁÒ ÏÌÁÎ ÅÎÅÒÊÉÙÉ ÄÅøÅÒÌÅÎÄÉÒÍÅË ĘÎÅÍÌÉÄÉÒȢ "ÉÎÁÌÁÒąÎ 
enerji veÒÉÍÌÉÌÉøÉ ÓÏÎ ÙąÌÌÁÒÄÁ ÇİÎÄÅÍÄÅ ĘÎÅÍÌÉ ÂÉÒ ÙÅÒ ÁÌÍąĥÔąÒȢ "Õ ëÁÌąĥÍÁÄÁȟ ÅË ÙÁÔąÒąÍ 
ÍÁÌÉÙÅÔÌÅÒÉÎÉȟ ÄİĥİË ÅÎÅÒÊÉ ÔİËÅÔÉÍÉ ÉÌÅ ÅÌÄÅ ÅÄÉÌÅÂÉÌÅÃÅË ÐÁÒÁÓÁÌ ÔÁÓÁÒÒÕÆÌÁÒÌÁ ËÁÒĥąÌÁĥÔąÒÁÒÁËȟ 
ËÏÎÕÔ ÂÉÎÁÌÁÒąÎąÎ ÅÎÅÒÊÉ ÐÅÒÆÏÒÍÁÎÓąÎą ÉÙÉÌÅĥÔÉÒÍÅÎÉÎ ÅËÏÎÏÍÉË ÕÙÇÕÌÁÎÁÂÉÌÉÒÌÉøÉÎÉ 
ÄÅøÅÒÌÅÎÄÉÒÍÅÙÉ ÁÍÁëÌÁÙÁÒÁËȟ ÅÎÅÒÊÉ ËÁÙÎÁËÌÁÒąÎąÎ ÎÁÓąÌ ÄÁÈÁ ÖÅÒÉÍÌÉ ËÕÌÌÁÎąÌÁÂÉÌÉÒÌÉøÉ 
ËÏÎÕÓÕÎÄÁ ÁÒÁĥÔąÒÍÁÌÁÒ ÙÁÐąÌÍąĥÔąÒȢ !ÙÎą ÚÁÍÁÎÄÁ ÅÖ ÁÌÅÔÌÅÒÉÎÉ ÅÔËÉÎ ÂÉÒ ĥÅËÉÌÄÅ ËÕÌÌÁÎÍÁ 
ËÏÎÕÓÕÎÄÁËÉ ÆÁÒËąÎÄÁÌąøą ÁÒÔÔąÒÍÁË ÉëÉÎ ëÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅ ËÕÌÌÁÎąÍą ÉÎÃÅÌÅÎÍÉĥÔÉÒȢ 3ÔÁÎÄÁÒÔ 
İÒİÎÌÅÒÉ ËÕÌÌÁÎÍÁËÌÁ ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ ÙİËÓÅË ÏÌÁÎ İÒİÎÌÅÒÉ ËÕÌÌÁÎąÍÄÁ ÁÙÌąË ÔİËÅÔÉÌÅÎ 
ÅÌÅËÔÒÉË ÅÎÅÒÊÉ ÍÁÌÉÙÅÔÌÅÒÉ ÙÁËÌÁĥąË Ϸ συ ÏÒÁÎąÎÄÁȟ ÁÙÎą İÒİÎÌÅÒȟ ëÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅÄÅ 
ËÕÌÌÁÎąÌÄąøąÎÄÁ ÉÓÅ ÂÕ ÄÅøÅÒ ÙÁËÌÁĥąË Ϸυπ ÁÚÁÌÍÁËÔÁÄąÒȢ 
Anahtar Kelimeler:  %ÎÅÒÊÉ 6ÅÒÉÍÌÉÌÉøÉȟ %Ö !ÌÅÔÌÅÒÉȟ %ÎÅÒÊÉ 4İËÅÔÉÍÉȟ 4ÁÒÉÆÅÌÅÒ 

Energy Efficiency Improvement Practices in Daily Life 

Abstract 

Reducing the use of fossil fuels, greenhouse gas emissions in energy production and 
consumption processes are among the most important causes of global warming and climate 
change. In addition, dueto the fact that approximately 70% of our country's energy resources 
are connected to the outside and the risks arising from it, it is important to reduce the 
consumption of fossil fuels with renewable energy sources and to evaluate the existing energy 
by using energy efficiently. Buildings energy efficiency has occupied a prominent place on the 
agenda over the last decade. In this study, by comparing the additional investment costs with 
the monetary savings that can be achieved with low energy consumption, researches have 
been made on how to use energy resources more efficiently by aiming to evaluate the 
economic applicability of improving the energy performance of residential buildings. At the 
same time, the use of multi-timetable tariffs has been examined to raise awareness of the 
effective use of household appliances. By using standard products, the energy consumption of 
electricity products which are high in energy efficiency is reduced by approximately 35% per 
month and when the same products are used in multi-time tariff, this value decreases by 
approximately 50%. 
Keywords:  Energy Efficiency, Household Appliances, Energy Consumption, Tariffs 

 

 

 

1 DƛǊƛǒ 

&ÏÓÉÌ ÙÁËąÔÌÁÒÁ ÂÁøąÍÌą ÏÌÁÎ ÍÏÄÅÒÎ ÔÏÐÌÕÍÌÁÒąÎ 
ÓİÒÅËÌÉ ÂİÙİÍÅÓÉȟ $İÎÙÁÄÁ ÏÌÄÕøÕ ÇÉÂÉ 4İÒËÉÙÅȭ ÄÅ 
ÄÅ ÍÅÖÃÕÔ ëÅÖÒÅÓÅÌ ËÁÙÇąÌÁÒą ÁÒÔÔąÒÍÁËÔÁÄąÒȢ  

KÅÖÒÅÓÅÌ ÅÔËÉÌÅÒÉ ÈÁÆÉÆÌÅÔÍÅË ÖÅ ËÁÌËąÎÍÁÙą 
ÄÅÓÔÅËÌÅÍÅË ÉëÉÎ ÙÅÎÉÌÅÎÅÂÉÌÉÒ ÅÎÅÒÊÉ ËÁÙÎÁËÌÁÒą 
İÒÅÔÉÍÉÎÉ ÁÒÔÔąÒÍÁËȟ ÅÎÅÒÊÉÙÉ ÖÅÒÉÍÌÉÌÉË ÐÒÅÎÓÉÂÉÙÌÅ 
tasarruflu kullanÍÁË ĘÎÅÍÌÉÄÉÒȢ %ÖÌÅÒÄÅ ÅÎÅÒÊÉÎÉÎ 
ËÏÒÕÎÕÍÕȟ ÖÅÒÉÍÌÉÌÉøÉ ÖÅ ÁÙÎą ÚÁÍÁÎÄÁ ÄÁÈÁ 
ÖÅÒÉÍÌÉ ÃÉÈÁÚÌÁÒąÎ ËÕÌÌÁÎąÌÍÁÓą #/2 emisyonunun 
ÁÚÁÌÔąÌÍÁÓąÎÁ ÙÁÒÄąÍÃą ÏÌÁÂÉÌÉÒ ρȟ ς Ȣ 

"ÅÙÁÚ ÅĥÙÁÌÁÒȟ ËÏÎÕÔÌÁÒÄÁ ËÕÌÌÁÎąÌÁÎ ÅÎÅÒÊÉ 
ÔİËÅÔÉÍÉÎÉÎ ϷςπȭÓÉÎÄÅÎ ÆÁÚÌÁÓąÎą ÏÌÕĥÔÕÒÍÁËÔÁÄąÒ. 
6ÅÒÉÍÓÉÚ ÅÖ ÁÌÅÔÌÅÒÉÎÉÎ ËÕÌÌÁÎąÍą ÖÅ ÄİĥİË Çİë 
ËÁÌÉÔÅÓÉȟ ËÏÎÕÔÌÁÒÄÁ ÅÎÅÒÊÉ ÉÓÒÁÆąÎÁ ÙÏÌ ÁëÍÁËÔÁÄąÒȢ  

%ÌÅËÔÒÉË ÅÎÅÒÊÉÓÉ ÔÁÌÅÂÉÎÉÎ ÁÒÔÍÁÓąȟ ÓÅÒÁ ÇÁÚą 
ÅÍÉÓÙÏÎÌÁÒąÎą ÁÚÁÌÔÍÁ ëÁÂÁÌÁÒąÎą ÅÎÇÅÌÌÅÄÉøÉ ÉëÉÎ 
ÄİÎÙÁ ëÁÐąÎÄÁ ÅÎÄÉĥÅ ÖÅÒÉÃÉ ÈÁÌ ÁÌÍÁËÔÁÄąÒ σ Ȣ 
Artan elÅËÔÒÉË ÔÁÌÅÂÉÎÉ ÁÚÁÌÔÍÁË ÖÅ ÔÅÒÓÉÎÅ ëÅÖÉÒÍÅË 
ÁÍÁÃąÙÌÁ !" ëÁÐąÎÄÁ ëÏË ÓÁÙąÄÁ ÇÉÒÉĥÉÍ 
ÂÁĥÌÁÔąÌÍąĥÔąÒȢ "ÕÎÌÁÒ ÂÁĥÌąÃÁ ÂİÙİË Çİë ÔİËÅÔÅÎ 
ÃÉÈÁÚÌÁÒąÎ ÅÎÅÒÊÉ ÅÔÉËÅÔÌÅÍÅÓÉȟ ÂÉÎÁÌÁÒÄÁ ÅÎÅÒÊÉ 
ÖÅÒÉÍÌÉÌÉøÉÎÉÎ ÁÒÔÔąÒąÌÍÁÓą ÖÅ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÌÕ 
ÃÉÈÁÚÌÁÒąÎ ÁÌąÍąÎą ÁÒÔąÒÍÁË ÉëÉÎ ÆÉÎÁÎÓÁÌ ÔÅĥÖÉËÌÅÒ 
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ÓÁøÌÁÍÁË ÁÍÁÃąÙÌÁ ÖÅÒÇÉÌÅÎÄÉÒÍÅÄÅ ÙÁÐąÌÁÎ 
ÄÅøÉĥÉËÌÉËÌÅÒÄÉÒȢ 

"Õ ëÁÌąĥÍÁÄÁ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ ÕÙÇÕÌÁÍÁÌÁÒąÎąÎ 
ÂÅÎÉÍÓÅÎÅÒÅËȟ ÖÅÒÉÍÌÉ ÅÌÅËÔÒÉËÌÉ ÃÉÈÁÚÌÁÒąÎ ëÏË 
ÚÁÍÁÎÌą ÔÁÒÉÆÅ ÉÌÅ ËÕÌÌÁÎąÌÍÁÓąÎąÎ konut 
ÓÅËÔĘÒİÎÄÅËÉ ÅÎÅÒÊÉ ËÕÌÌÁÎąÍąÎÁ ÅÔËÉÓÉ İÚÅÒÉÎÅ 
ÏÄÁËÌÁÎąÌÍąĥÔąÒȢ 

2 9ƴŜǊƧƛ ±ŜǊƛƳƭƛƭƛƐƛ 

%ÎÅÒÊÉȟ ÙÁÙÇąÎ ÏÌÁÒÁË ÂÉÌÉÎÄÉøÉ ÇÉÂÉ Éĥ ÙÁÐÍÁ 
ËÁÐÁÓÉÔÅÓÉ ÖÅÙÁ ÄÅøÉĥÉËÌÉË ÍÅÙÄÁÎÁ ÇÅÔÉÒÍÅ 
ËÁÂÉÌÉÙÅÔÉ ÏÌÁÒÁË ÔÁÎąÍÌÁÎÍÁËÔÁÄąÒȢ 

%ÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ ÉÓÅ İÒÅÔÉÍÄÅȟ ÙÁĥÁÍ 
ËÏÎÆÏÒÕÎÄÁ ÖÅ Éĥ ÇİÃİÎÄÅ ÈÅÒÈÁÎÇÉ ÂÉÒ azalma 
olmadan enerjiyi verimli kullanmak ve israf 
ÅÔÍÅÍÅËÔÉÒȢ %ÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ ÅÎÅÒÊÉ ÉÈÔÉÙÁÃąÎąÎ 
ÁÚÁÌÔąÌÍÁÓą ĥÅËÌÉÎÄÅ ÄİĥİÎİÌÍÅÍÅÌÉÄÉÒȢ 'ÅÒÅËÓÉÚ 
ÅÎÅÒÊÉ ÔİËÅÔÉÍÉ ÖÅ ËÁÙąÐÌÁÒąÎ ÁÚÁÌÔąÌÍÁÓąÄąÒȟ ÁÙÎą ÉĥÉ 
ÄÁÈÁ ÁÚ ÅÎÅÒÊÉ ÉÌÅ ÙÁÐÍÁËÔąÒȟ ÅÎÅÒÊÉÎÉÎ ÇÅÒÅËÓÉÚ 
kullaÎąÌÍÁÍÁÓąÄąÒȢ 

+ÏÎÕÔÌÁÒÄÁ ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉÎÄÅ ÉÓÅ ËÏÎÆÏÒÄÁÎ 
taviz verilmeden daha az enerji kullanmak 
ÁÎÌÁÍąÎÁ ÇÅÌÍÅËÔÅÄÉÒȢ %ÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ ÉÌÅ ÅÎÅÒÊÉ 
ÉÓÒÁÆą ÏÒÔÁÄÁÎ ËÁÌÄąÒąÌąÒËÅÎ ÁÙÎą ÚÁÍÁÎÄÁ ÓÅÒÁ ÇÁÚą 
ÅÍÉÓÙÏÎÌÁÒąÎąÎ ÁÚÁÌÔąÌÍÁÓąȟ ÅÎÅÒÊÉ ÉÔÈÁÌÁÔąÎÁ ÏÌÁn 
talebin ÄİĥİÒİÌÍÅÓÉ ÇÉÂÉ ÙÁÒÁÒÌÁÒ ÄÁ ÓÁøÌÁÍÁËÔÁÄąÒȢ 
Yenilenebilir enerji teknolojileri de bu hedeflere 
ÕÌÁĥąÌÍÁÓąÎÁ ÙÁÒÄąÍÃą olurken, enerji ÖÅÒÉÍÌÉÌÉøÉÎÉ 
ÁÒÔąÒÍÁËȟ ÆÏÓÉÌ ÙÁËąÔÌÁÒąÎ ËÕÌÌÁÎąÍąÎą ÁÚÁÌÔÍÁÎąÎ ÅÎ 
ÕÃÕÚ ÖÅ ÅÎ ÓąË ËÕÌÌÁÎąÌÁÎ ÙÏÌÕÄÕÒȢ 

4İÒËÉÙÅ dÓÔÁÔÉÓÔÉË +ÕÒÕÍÕ ÖÅÒÉÌÅÒÉÎÅ ÇĘÒÅȟ İÌËÅ 
ÎİÆÕÓÕÎÕÎ ςπψπ ÙąÌąÎÄÁ ρπχ ÍÉÌÙÏÎ ρππ ÂÉÎ ωπτ 
ËÉĥÉ ÏÌÍÁÓą ĘÎÇĘÒİÌÍÅËÔÅÄÉÒ [5]. Giderek artan 
ÎİÆÕÓÕÎ ÅÎÅÒÊÉ ÉÈÔÉÙÁÃąÎąÎ ÙÅÒÌÉ ËÁÙÎÁËÌÁÒÄÁÎ 
ËÁÒĥąÌÁÎÁÂÉÌÍÅÓÉ ÖÅ ÅÎÅÒÊÉ ËÏÎÕÓÕÎÄÁ ÄąĥÁ 
ÂÁøąÍÌąÌąøąÎ ÁÚÁÌÔąÌÁÂÉÌÍÅÓÉ ÉëÉÎȠ ÅÎÅÒÊÉ İÒÅÔÉÍÉÎÉ 
ÁÒÔąÒÍÁË ËÁÄÁÒȟ ÅÎÅÒÊÉÙÉ ÖÅÒÉÍÌÉ ËÕÌÌÁÎÁÂÉÌÍÅË ÄÅ 
ÂİÙİË ĘÎÅÍ ÔÁĥąÍÁËÔÁÄąÒȢ  

4İÒËÉÙÅȭÎÉÎ ÍÅÖÃÕÔ ÖÅ ÇÅÌÅÃÅøÅ ÙĘÎÅÌÉË ÎİÆÕÓ 
ÐÒÏÊÅËÓÉÙÏÎÕ ¤ÅËÉÌ ρȭÄÅ ÇĘÒİÌÍÅËÔÅÄÉÒȢ ςπρχ ÙąÌą 
!ÄÒÅÓÅ $ÁÙÁÌą .İÆÕÓ +ÁÙąÔ 3ÉÓÔÅÍÉ !$.+3  
ÓÏÎÕëÌÁÒą ÔÅÍÅÌ ÁÌąÎÁÒÁË ÙÅÎÉ ÎİÆÕÓ ÐÒÏÊÅËÓÉÙÏÎÌÁÒą 
ÓÅÎÁÒÙÏÓÕ İÒÅÔÉÌÍÉĥÔÉÒȢ $ÅÍÏÇÒÁÆÉË ÇĘÓÔÅÒÇÅÌÅÒÄÅËÉ 
meÖÃÕÔ ÅøÉÌÉÍÌÅÒ ÄÅÖÁÍ ÅÔÔÉøÉÎÄÅȟ 4İÒËÉÙÅ 
nİÆÕÓÕÎÕÎȟ ςπςσ ÙąÌąÎÄÁ ψφ ÍÉÌÙÏÎȟ ςπτπ ÙąÌąÎÄÁ 
ρππ ÍÉÌÙÏÎȟ ςπφω ÙąÌąÎÁ ËÁÄÁÒ ÁÒÔÁÒÁË ρπχ ÍÉÌÙÏÎ 
ËÉĥÉÙÌÅ ÅÎ ÙİËÓÅË ÄÅøÅÒÉÎÅ ÕÌÁĥÁÃÁËÔąÒȢ "Õ ÙąÌÄÁÎ 
ÉÔÉÂÁÒÅÎ ÁÚÁÌąĥÁ ÇÅëÍÅÓÉ ĘÎÇĘÒİÌÅÎ İÌËÅ ÎİÆÕÓÕÎÕÎ 
ςπψπ ÙąÌąÎÄÁ ρπχ ÍÉÌÙÏÎ ËÉĥÉ ÏÌÁÃÁøą ÔÁÈÍÉÎ 
edilmektedir [5] . 

 

 

¤ÅËÉÌ 17Ȣ 4İÒËÉÙÅ ÎİÆÕÓÕ ÓÅÎÁÒÙÏÓÕ ςπρψ-2080 [5]  

 

4İÒËÉÙÅ ÅÌÅËÔÒÉË ÅÎÅÒÊÉÓÉ ÔİËÅÔÉÍÉ ςπρψ ÙąÌąÎÄÁ 
ÂÉÒ ĘÎÃÅËÉ ÙąÌÁ ÇĘÒÅ Ϸςȟς ÁÒÔÁÒÁË σπσȟσ ÍÉÌÙÁÒ Ë7Èȟ 
ÅÌÅËÔÒÉË İÒÅÔÉÍÉ ÉÓÅ ÂÉÒ ĘÎÃÅËÉ ÙąÌÁ ÇĘÒÅ Ϸςȟς 
ÏÒÁÎąÎÄÁ ÁÒÔÁÒÁË σπσȟω ÍÉÌÙÁÒ kWh olarak 
ÇÅÒëÅËÌÅĥÍÉĥÔÉÒ φ Ȣ 

4İÒËÉÙÅ dÓÔÁÔÉÓÔÉË +ÕÒÕÍÕ ÖÅÒÉÌÅÒÉÎÅ ÄÁÙÁÌą 
ÏÌÁÒÁË ÎİÆÕÓÕÎȟ %ÎÅÒÊÉ ÖÅ 4ÁÂÉÉ +ÁÙÎÁËÌÁÒ "ÁËÁÎÌąøą 
verileriÎÅ ÄÁÙÁÌą ÏÌÁÒÁË da ÅÎÅÒÊÉ ÔİËÅÔÉÍÉ 
ÉÎÃÅÌÅÎÄÉøÉÎÄÅ ÁÒÔÁÎ ÂÉÒ ÓÅÙÉÒ ÇĘÓÔÅÒÄÉøÉ 
ÇĘÒİÌÍÅËÔÅÄÉÒȢ .İÆÕÓ ÖÅ ÅÎÅÒÊÉ ÔİËÅÔÉÍ ÁÒÔąĥąÎąÎ ÂÕ 
ÄİÚÅÙÌÅÒÄÅ ÉÌÅÒÌÅÙÅÃÅøÉ ÄİĥİÎİÌÄİøİÎÄÅȟ ÅÎÅÒÊÉ 
ÖÅÒÉÍÌÉÌÉøÉ ÄÁÈÁ ÂÉÒ ĘÎÅÍ ËÁÚÁÎÍÁËÔÁÄąÒȢ 

4İÒËÉÙÅȭÎÉÎ ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ ÉÌÅ ÉÌÇÉÌÉ 
ÕÌÁĥÁÂÉÌÅÃÅøÉ ÈÅÄÅÆÌÅÒ ëÏøÕÎÌÕËÔÁÄąÒȢ %ÎÅÒÊÉ 
ÍÁÓÒÁÆÌÁÒą ÁÚÁÌÍÁÓąÙÌÁ ÂÁøÌÁÎÔąÌą ÏÌÁÒÁË ÅÎÅÒÊÉ 
ÉÔÈÁÌÁÔą ÁÚÁÌÁÃÁËȟ ÅËÏÎÏÍÉ ÄÅ ÄąĥÁ ÂÁøąÍÌąÌąË 
ÁÚÁÌÁÃÁËȟ ëÅÖÒÅÓÅÌ ÉÙÉÌÅĥÍÅ ÏÌÁÃÁËÔąÒȢ "ÕÎÌÁÒ ÖÅÒÉÍÌÉ 
ÅÎÅÒÊÉ ËÕÌÌÁÎąÍąÎąÎ ÙÁÒÁÒÌÁÒąÎÄÁÎ ÓÁÄÅÃÅ ÂÉÒËÁëąÄąÒȢ 

%ÎÅÒÊÉ "ÁËÁÎÌąøąÎąÎ ÙÁÐÔąøą ÁÒÁĥÔąÒÍÁÙÁ ÇĘÒÅȟ 
ÅÎÅÒÊÉ ÂÉÎÁ ÓÅËÔĘÒİÎÄÅ Ϸσπȟ ÓÁÎÁÙÉ ÓÅËÔĘÒİÎÄÅ 
Ϸςπ ÖÅ ÕÌÁĥąÍ ÓÅËÔĘÒİÎÄÅ Ϸρυ ÏÌÍÁË İÚÅÒÅ ĘÎÅÍÌÉ 
ÄİÚÅÙÄÅ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆ ÐÏÔÁÎÓÉÙÅÌÉ ÏÌÄÕøÕ ÔÅÓÐÉÔ 
ÅÄÉÌÍÉĥÔÉÒȢ "Õ ëÁÌąĥÍÁÄÁ ÅÎ ÆÁÚÌÁ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ 
ÙÁÐąÌÁÂÉÌÅÃÅË ÏÌÁÎ ÂÉÎÁ ÓÅËÔĘÒİÎÄÅËÉ ÖÅÒÉÍÌÉÌÉË 
İÚÅÒÉÎÄÅ ÄÕÒÕÌÍÕĥÔÕÒȢ 

3 YƻƴǳǘƭŀǊŘŀ 9ƴŜǊƧƛ ±ŜǊƛƳƭƛƭƛƐƛ 

$İÎÙÁ ÇÅÎÅÌÉÎÄÅ ÂÉÎÁÌÁÒÄÁ ÔİËÅÔÉÌÅÎ ÅÎÅÒÊi, 
ÔÏÐÌÁÍ ÅÎÅÒÊÉ ÔİËÅÔÉÍÉÎÄÅ ÂİÙİË ÐÁÙą 
ÏÌÕĥÔÕÒÍÁËÔÁÄąÒȢ "ÉÎÁÌÁÒÄÁ ÔİËÅÔÉÌÅÎ ÅÎÅÒÊÉÎÉÎ 
ÂİÙİË ËąÓÍą Ϸχπ-ωπ  ąÓąÔÍÁ ÖÅ ÓÏøÕÔÍÁ ÁÍÁëÌą 
ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ 'ÅÒÉÙÅ ËÁÌÁÎ ËąÓąÍ Ϸςπ-30) ise 
ÁÙÄąÎÌÁÔÍÁ ÖÅ ÅÌÅËÔÒÉËÌÉ ÃÉÈÁÚÌÁÒÄÁ 
ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ 

Evlerde enerji veriÍÌÉÌÉøÉÎÉ ÁÒÔÔąÒÁÒÁË ÖÅ 
ÅÎÅÒÊÉÎÉÎ ËÕÌÌÁÎąÍąÎÁ ÙĘÎÅÌÉË ÁÌąĥąÌÍąĥ ÄÁÖÒÁÎąĥÌÁÒą 
ÄÅøÉĥÔÉÒÅÒÅË ÄÁÈÁ ÖÅÒÉÍÌÉ ÃÉÈÁÚÌÁÒąÎ ËÕÌÌÁÎąÌÍÁÓąÙÌÁ 
CO2 ÅÍÉÓÙÏÎÌÁÒąÎąÎ ÁÚÁÌÔąÌÍÁÓąÎÁ ÖÅ ÅÎÅÒÊÉ ÔÁÌÅÂÉÎÉÎ 
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ËÁÒĥąÌÁÎÍÁÓąÎÁ ÙÁÒÄąÍÃą ÏÌÁÂÉÌÉÒȢ (ÁÎÅÌÅÒ ÔÁÓÁÒÒÕÆ 
tedbirleri alarak, eneÒÊÉ ÔİËÅÔÉÍÉÎÉ ÁÚÁÌÔÍÁÓąȟ 
ĘÚÅÌÌÉËÌÅ ÄÁÖÒÁÎąĥÓÁÌ ÄÅøÉĥÉËÌÉËÌÅÒÅ ÇÉÄÅÒÅË 
ÔÁÓÁÒÒÕÆÌÕ ÙÁĥÁÍ ÂÉëÉÍÉÎÉ ÂÅÎÉÍÓÅÍÅÌÅÒÉ ËÏÎÕÓÕ 
ÈÅÒ ÇÅëÅÎ ÇİÎ ÄÁÈÁ ÆÁÚÌÁ ĘÎÅÍ ËÁÚÁÎÍÁËÔÁÄąÒȢ 

+ÏÎÕÔÌÁÒÄÁ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ ÙÁÐąÌÁÃÁË ÁÎÁ 
ÂÁĥÌąËÌÁÒ ËąÓÁÃÁȠ 

I. )ÓąÔÍÁ ÖÅ ÓÏøÕÔÍÁÄÁ ÅÎÅÒÊÉ ÔÁÓÁÒÒufu 

II. !ÙÄąÎÌÁÔÍÁÄÁ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ 

III. %ÌÅËÔÒÉËÌÉ ÃÉÈÁÚÌÁÒÄÁ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆȭÕÄÕÒȢ 

"Õ ËÏÎÕÌÁÒ İÚÅÒÉÎÄÅ ÇÅÒÅËÌÉ ÔÁÓÁÒÒÕÆ ÔÅÄÂÉÒÌÅÒÉ 
ÁÌÁÒÁË ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ ÂİÙİË ÏÒÁÎÄÁ ÓÁøÌÁÎÍąĥ 
ÏÌÁÃÁËÔąÒȢ 

3.1 LǎƤǘƳŀ ǾŜ {ƻƐǳǘƳŀŘŀ 9ƴŜǊƧƛ ±ŜǊƛƳƭƛƭƛƐƛ 

"ÉÎÁÌÁÒąÎ ÙÁÐą ÅÌÅÍÁÎÌÁÒą ËÁÐąȟ pencere, zemin 
ÖÅ ëÁÔąÄÁÎ ÏÌÕĥÕÒȢ "Õ ÙÁÐąÌÁÒÄÁ ÙÁÌąÔąÍ 
ÓÏÒÕÎÌÁÒąÎÄÁÎ ÏÌÕĥÁÎ ÈÁÖÁ ËÁëÁËÌÁÒą ÖÅ ąÓą ËÁÙąÐÌÁÒą 
ÂÉÎÁÎąÎ ÅÎÅÒÊÉ ÔİËÅÔÉÍÉÎÉ ÅÔËÉÌÅÍÅËÔÅÄÉÒȢ (ÁÖÁ 
ËÁëÁËÌÁÒąÎąÎ ÂÅÌÉÒÌÅÎÍÅÓÉ ÖÅ ÏÒÔÁÄÁÎ ËÁÌÄąÒąÌÍÁÓąȟ 
ÐÅÎÃÅÒÅ ÖÅ ËÁÐąÌÁÒąÎ ÏÎÁÒąÌÍÁÓąȟ ÂÉÎÁ ÙÁÌąÔąÍąÎąÎ 
ÄİÚÅÎÌÅÎÍÅÓÉ ÉÌÅ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ ÓÁøÌÁÎÍąĥ ÏÌÕÒȢ 

!ÌąÎÁÃÁË ĘÎÌÅÍÌÅÒÉÎ ÄÉøÅÒÉ ÉÓÅ ąÓąÔÍÁ 
ÓÉÓÔÅÍÌÅÒÉÎÉÎ ÉÙÉÌÅĥÔÉÒÉÌÍÅÓÉÄÉÒȢ )ÓąÔÍÁ ÓÉÓÔÅÍÌÅÒÉ 
ÂÉÎÁÌÁÒąÎ ÅÎÅÒÊÉ ÔİËÅÔÉÍÉÎÄÅ ĘÎÅÍÌÉ ÂÉÒ ÐÁÙÁ 
sahiptir.  

+ĘÍİÒȟ ÄÏøÁÌÇÁÚ ÓÏÂÁÌÁÒąȟ ÅÌÅËÔÒÉËÌÉ ąÓąÔąÃąÌÁÒ ÖÅ 
ËÏÍÂÉÌÅÒ ËÕÌÌÁÎąÌÁÎ ÂÁĥÌąÃÁ ąÓąÔÍÁ ÓÉÓÔÅÍÌÅÒÉÄÉÒȢ 
)ÓąÙą ÂÉÎÁÙÁ ÅĥÉÔ ÍÉËÔÁÒÄÁ ÄÁøąÔÁÎ ÖÅ ÖÅÒÉÍÌÉÌÉøÉ ÅÎ 
ÙİËÓÅË ąÓąÔÍÁ ÓÉÓÔÅÍÉ ÂÉÒ ąÓą ÍÅÒËÅÚÉÎÄÅÎ ÙÁÐąÌÁÎ 
ąÓąÔÍÁ ÓÉÓÔÅÍÌÅÒÉÄÉÒ χ Ȣ 

3.1.1 LǎƤǘƳŀŘŀ 9ƴŜǊƧƛ ¢ŀǎŀǊǊǳŦǳ 

+ÏÎÕÔÌÁÒÄÁ ÅÎÅÒÊÉÎÉÎ ÖÅÒÉÍÌÉ ËÕÌÌÁÎąÌÁÂÉÌÍÅÓÉ 
ÉëÉÎ ąÓą ËÁÙąÐÌÁÒąÎąÎ ÁÚÁÌÔąÌÍÁÓąȟ ÙÁÎÉ ąÓą ÙÁÌąÔąÍąÎąÎ 
ÙÁÐąÌÍÁÓą ÇÅÒÅËÉÒȢ )Óą ÙÁÌąÔąÍąȟ ÂÉÎÁÙą ËąĥąÎ ÓąÃÁËȟ 
ÙÁÚąÎ ÓÏøÕË ÔÕÔÁÒȢ "ÉÎÁÌÁÒÄÁ ÙÁÌąÔąÍÌÁ ϷςυȭÔÅÎ 
ϷυπȭÙÅ ÖÁÒÁÎ ÏÒÁÎÌÁÒÄÁ ÙÁËąÔ ÔÁÓÁÒÒÕÆÕ 
ÓÁøÌÁÎÁÂÉÌÉÒȢ KÁÔą ÖÅ ÄÕÖÁÒ ÙÁÌąÔąÍąÎąÎ ÉÚÏÌÁÓÙÏÎÕÎ  
ÙÁÐąÌÍÁÓą ÇÅÒÅËÉÒȢ KÉÆÔ ÃÁÍ ÖÅÙÁ ąÓąÃÁÍ ÏÌÁÎ 
ÐÅÎÃÅÒÅÌÅÒÄÅ ąÓą ËÁÙÂą ÙÁÒą ÙÁÒąÙÁ ÁÚÁÌÍÁËÔÁÄąÒȢ 
3ąÚÄąÒÍÁÚÌąøą ÉÙÉ ÓÁøÌÁÎÍąĥ ÐÅÎÃÅÒÅÌÅÒ ÙÁËÌÁĥąË 
%15-ςπ ÏÒÁÎąÎÄÁ ÂÉÒ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ ÓÁøÌÁÙÁÃÁËÔąÒȢ 
%ÖÌÅÒÄÅ ËÁÐą ÖÅ ÐÅÎÃÅÒÅÌÅÒÉÎ ÈÁÖÁ ÖÅ ÎÅÍ 
ÓąÚÄąÒÍÁÚÌąøą ÙÁÌąÔąÍ ÓİÎÇÅÒÉȟ ÐÌÁÓÔÉË ÂÁÎÔȟ ÐÅÎÃÅÒÅ 
ÃÏÎÔÁÓą ÖÂȢ ÍÁÌÚÅÍÅÌÅÒÌÅ ÓÁøÌÁÎÍÁÌąÄąÒȢ +ąÒąË 
ÐÅÎÃÅÒÅ ÃÁÍÌÁÒą ÄÅøÉĥÔÉÒÉÌÍÅÌÉ ÖÅÙÁ ÓąÚÄąÒÍÁÚ 
ĥÅËÉÌÄÅ ÂÁÎÔÌÁÎÍÁÌąÄąÒȢ 0ÅÎÃÅÒÅÌÅÒÉÎ ÅÓËÉÙÅÎ 
ÍÁÃÕÎÌÁÒą ÙÅÎÉÌÅÎÍÅÌÉȟ ÇÅÖĥÅÙÅÎ ÃÁÍÌÁÒąÎ 
ÓąÚÄąÒÍÁÚÌąøą ÍÁÃÕÎ ÖÂȢ ÍÁÄÄÅÌÅÒÌÅ ÇÉÄÅÒÉÌÍÅÌÉÄÉÒȢ 
+ąĥ ÁÙÌÁÒąÎÄÁ Éë ÈÁÃÉÍÌÅÒÄÅËÉ ÈÁÖÁÎąÎ ÔÅÍÉÚÌÅÎÍÅÓÉ 

ÁÍÁÃąÙÌÁȟ ÐÅÎÃÅÒÅÌÅÒÉÎ ÇİÎÄÅ ÂÉÒ ÓÁÁÔÔÅÎ ÆÁÚÌÁ ÁëąË 
ËÁÌÍÁÍÁÓąÎÁ ĘÚÅÎ ÇĘÓÔÅÒÉÌÍÅÌÉÄÉÒȢ :ÏÒÕÎÌÕ ÈÁÌÌÅÒ 
ÄąĥąÎÄÁ ÅÌÅËÔÒÉË ÉÌÅ ąÓąÎÍÁ ÖÅÙÁ ÓąÃÁË ÓÕ ÔÅÍÉÎÉ 
ÙÁÐąÌÍÁÍÁÌąÄąÒȢ +ąĥąÎ ÏÒÔÁÍ ÓąÃÁËÌąøąÎąÎ ÇÅÒÅøÉÎÄÅÎ 
ÆÁÚÌÁ ÏÌÍÁÍÁÓąÎÁ ÄÉËËÁÔ ÅÄÉÌÍÅÓÉ ÇÅÒÅËÉÒȢ /ÒÔÁÍ 
ÓąÃÁËÌąøą ςπ-ςς Ј# ÙÅÔÅÒÌÉÄÉÒȢ /ÒÔÁÍ ÓąÃÁËÌąøąÎÄÁËÉ ρ 
Ј#ȭÌÉË ÁÚÁÌÍÁȟ ÙÁËąÔ ÔİËÅÔÉÍÉÎÉ Ϸυ-χ ÁÒÁÓąÎÄÁ 
ÁÚÁÌÔÁÃÁËÔąÒȢ +ÕÌÌÁÎąÌÍÁÙÁÎ ÏÄÁÌÁÒ ÄİĥİË ÓąÃÁËÌąËÔÁ 
ÔÕÔÕÌÍÁÌąÄąÒ ρφ-ρψ Ј# ÁÒÁÓą  ÖÅÙÁ ÖÁÎÁÌÁÒą 
ËąÓąÌÍÁÌąÄąÒȢ %ÖÄÅËÉ ÓąÃÁËÌąøąÎ ëÏË ÆÁÚÌÁ ÏÌÄÕøÕ 
ÄÕÒÕÍÌÁÒÄÁ ÐÅÎÃÅÒÅÌÅÒÉ ÁëÍÁË ÙÅÒÉÎÅ ąÓąÔąÃąÌÁÒąÎ 
ÁÙÁÒą ÄİĥİÒİÌÍÅÌÉÄÉÒȢ 

'ÅÒÅËÌÉ ÔÅÄÂÉÒÌÅÒ ÁÌąÎÄąøąÎÄÁ ąÓąÔÍÁÄÁ ÅÎÅÒÊÉ 
ÖÅÒÉÍÌÉÌÉøÉ ÓÁøÌÁÎÍąĥ ÏÌÕÒ ÖÅ ÇÅÒÅËÓÉÚ ÅÎÅÒÊÉ 
ËÁÙąÐÌÁÒą ÄÁ ÅÎÇÅÌÌÅÎÍÉĥ ÏÌÕÒȢ 

 

¤ÅËÉÌ 18. "ÉÎÁÄÁ %ÎÅÒÊÉ +ÁÙąÐÌÁÒą [8] 

3.1.2 {ƻƐǳǘƳŀŘŀ 9ƴŜǊƧƛ ¢ŀǎŀǊǊǳŦǳ 

3Ïøutma sistemlerinde tasarruf, ilk olarak bina 
ÔÁÓÁÒąÍąÙÌÁ ÂÁĥÌÁÍÁËÔÁ ÖÅ ÃÉÈÁÚ ÓÅëÉÍÉÙÌÅ ÓÏÎ 
ÂÕÌÍÁËÔÁÄąÒȢ ρωωπ-ςππυ ÙąÌÌÁÒą ÁÒÁÓąÎÄÁ ÅÖÌÅÒÄÅ 
ËÉĥÉ ÂÁĥąÎÁ ÄİĥÅÎ ÅÌÅËÔÒÉË ÔİËÅÔÉÍÉȟ !ÖÒÕÐÁ "ÉÒÌÉøÉ 
­ÙÅÓÉ İÌËÅÌÅÒÄÅ ÏÒÔÁÌÁÍÁ ÏÌÁÒÁË Ϸσρȟρ ÏÒÁÎąÎÄÁ 
ÁÒÔÁÒËÅÎȟ 4İÒËÉÙÅȭÄÅ ϷρυπȭÄÅÎ ÄÁÈÁ ÆÁÚÌÁ ÁÒÔÍąĥÔąÒȢ 
"Õ ÁÒÔąĥąÎ ÓÅÂÅÂÉ ÁÒÔÁÎ ËÌÉÍÁ ÔÁÌÅÂÉÎÄÅÎ 
ËÁÙÎÁËÌÁÎÍąĥÔąÒ [9]. 

3ÏøÕÔÍÁ ÓÉÓÔÅÍÌÅÒÉ ÅÎÅÒÊÉ ÔİËÅÔÉÍÉÎÉÎ ÂİÙİË 
ÐÁÙąÎą ÏÌÕĥÔÕÒÍÁËÔÁÄąÒȢ +ÏÎÕÔÌÁÒ ËÕÌÌÁÎąÌÁÎ ÆÁÒËÌą 
ÔÉÐ ËÌÉÍÁ ÃÉÈÁÚÌÁÒą ÉÌÅ ÓÏøÕÔÍÁ ÉĥÌÅÍÉ ÇÉÄÅÒÅË 
ÙÁÙÇąÎÌÁĥÍÁËÔÁÄąÒȢ  3ÏøÕÔÍÁ ÉëÉÎ ÈÁÒÃÁÎÁÎ ÅÎÅÒÊÉ 
ËÕÌÌÁÎąÍąÎą ÖÅÒÉÍÌÉ ÈÁÌÅ ÇÅÔÉÒÍÅË ÉëÉÎ ÁĥÁøąÄÁ 
ÂÁÈÓÅÄÉÌÅÎ ĘÎÌÅÍÌÅÒ ÁÌąÎÍÁÌąÄąÒȢ  

9ÁÚąÎ Éë ÏÒÔÁÍ ÓąÃÁËÌąøą ëÏË ÄİĥİË 
ÓÅëÉÌÍÅÍÅÌÉÄÉÒ 'ÅÎÅÌ ÂÉÒ ÙÁËÌÁĥąÍ ÏÌÁÒÁË Äąĥ 
ortamdan 10-ρς Ј# ÄÁÈÁ ÄİĥİË ÓÅëÉÌÍÅÌÉÄÉÒ). A 
ÓąÎąÆą ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ ÙİËÓÅË ÏÌÁÎ ËÌÉÍÁÌÁÒ ÔÅÒÃÉÈ 
edilmelidir.  +ÌÉÍÁ ÓÁÔąÎ ÁÌąÒËÅÎȠ ËÁÐÁÓÉÔÅÓÉ 
ąÓąÔąÌÁÃÁËȾÓÏøÕÔÕÌÁÃÁË ÙÅÒÉÎ ÉÈÔÉÙÁÃąÎÁ ÇĘÒÅ 
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ÓÅëÉÌÍÅÌÉÄÉÒȢ 3ÏøÕÔÍÁ ËÁÐÁÓÉÔÅÓÉ ËÕÌÌÁÎąÌÁÎ 
ÍÅËÁÎąÎ ÉÈÔÉÙÁÃąÎÄÁÎ ÄÁÈÁ ËİëİË ËÌÉÍÁ 
ËÕÌÌÁÎąÌÄąøąÎÄÁ ÖÅÒÉÍÌÉ ÓÏøÕÔÍÁ 
ÓÁøÌÁÎÁÍÁÙÁÃÁøąÎÄÁÎȟ ËÏÍÐÒÅÓĘÒİÎ ÓİÒÅËÌÉ 
ÄÅÖÒÅÄÅ ËÁÌÍÁÓą ÅÎÅÒÊÉ ÓÁÒÆÉÙÁÔąÎą ÁÒÔąÒÁÃÁËÔąÒȢ 
+ÌÉÍÁ ËÕÌÌÁÎąÒËÅÎ ÍÅËÁÎąÎ ËÁÐą ÖÅ ÐÅÎÃÅÒÅÌÅÒÉÎÉÎ 
ÍÕÔÌÁËÁ ËÁÐÁÌą ÏÌÍÁÓą ÇÅÒÅËÉÒȢ +ÁÐąÌÁÒąÎ ÁëąË ÏÌÍÁÓą 
ÚÏÒÕÎÌÕÌÕË ÉÓÅȟ ÈÁÖÁ ÐÅÒÄÅÓÉ ÇÉÂÉ ÄąĥÁÒąÄÁÎ ÓąÃÁË ÖÅ 
ÓÏøÕË ÈÁÖÁ ÁËąÍąÎą ÅÎÇÅÌÌÅyici sistemler 
ËÕÌÌÁÎąÌÍÁÌąÄąÒȢ  

3.2 !ȅŘƤƴƭŀǘƳŀŘŀ 9ƴŜǊƧƛ ¢ŀǎŀǊǊǳŦǳ 

%ÖÌÅÒÄÅ ÁÙÌąË ÅÌÅËÔÒÉË ÆÁÔÕÒÁÌÁÒąÎąÎ ÙÁËÌÁĥąË 
ϷςπȭÓÉ ÁÙÄąÎÌÁÔÍÁ ÁÍÁëÌą ËÕÌÌÁÎąÍÁ ÁÉÔÔÉÒȢ $ÏÌÁÙąÓą 
ÉÌÅ 4İÒËÉÙÅ ÄÅ ÔÏÐÌÁÍ ÈÁÒÃÁÎÁÎ ÅÌÅËÔÒÉøÉÎ Ϸυȭi 
ÅÖÌÅÒÄÅ ÁÙÄąÎÌÁÔÍÁ ÁÍÁëÌą ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ  

AydąÎÌÁÔÍÁ Ëompakt floresan lambalar normal 
ÌÁÍÂÁÌÁÒÄÁÎ υ ËÁÔ ÄÁÈÁ ÁÚ ÅÎÅÒÊÉ ÔİËÅÔÉÒÌÅÒ Ϸχυ 
ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ  ÖÅ ρπ ËÁÔ ÄÁÈÁ ÕÚÕÎ ĘÍİÒÌİÄİÒÌÅÒȢ 
3ÔÁÎÄÁÒÔ ÌÁÍÂÁÌÁÒąÎ ĘÍÒİ ρπππ ÓÁÁÔ ÉËÅÎȟ ËÏÍÐÁËÔ 
ÆÌÏÒÅÓÁÎ ÌÁÍÂÁÌÁÒąÎ ĘÍÒİ ρππππ ÓÁÁÔÔÉÒȢ 
,ÁÍÂÁÌÁÒąÎ ÄÁÈÁ ÉÙÉ ëÁÌąĥÍÁÓą ÉëÉÎ ËÕÒÕ ÂÅÚÌÅ 
ÔÅÍÉÚÌÅÎÍÅÓÉ ÇÅÒÅËÉÒȢ +ÉÒÌÉ ÖÅ ÔÏÚÌÕ ÌÁÍÂÁÌÁÒ ÙİÚÄÅ 
ςυ ÄÁÈÁ ÆÁÚÌÁ ÅÎÅÒÊÉ ÔİËÅÔÉÒȢ !ÍÐÕÌÌÅÒÉÎ İÚÅÒÉÎÅ ąĥąøą 
ÁÚ ÇÅëÉÒÅÎ ÁÂÁÊÕÒÌÁÒ ËÕÌÌÁÎąÌÍÁÍÁÌąÄąÒȢ :ÏÒÕÎÌÕ 
ÈÁÌÌÅÒ ÄąĥąÎÄÁ ÁÖÉÚÅ ËÕÌÌÁÎąÌÍÁÍÁÌąÄąÒȢ 4İÍ 
ÌÁÍÂÁÌÁÒ ÁëąÌÍÁÍÁÌąÄąÒȢ !ÙÄąÎÌÁÔÍÁÄÁ ÇİÎ 
ąĥąøąÎÄÁÎ ÄÁ ÙÅÔÅÒÉÎÃÅ ÆÁÙÄÁÌÁÎÁÒÁË ÅÎÅÒÊÉ ËÕÌÌÁÎąÍą 
daha tasarruflu olur. 

Elektrikli Cihazlarda Enerji Tasarrufu 

%ÖÌÅÒÄÅ ËÕÌÌÁÎąÌÁÎ ÅÎÅÒÊÉÎÉÎ ÙÁËÌÁĥąË ϷςπȭÓÉ 
ÅÌÅËÔÒÉËÌÉ ÅÖ ÁÌÅÔÌÅÒÉ ÔÁÒÁÆąÎÄÁÎ ÔİËÅÔÉÌÉÒȢ %ÎÅÒÊÉ 
ÖÅÒÉÍÌÉ ÅÖ ÁÌÅÔÌÅÒÉÎÉÎ ËÕÌÌÁÎąÍąȟ ÂÕ ÔİËetimi en az 
ÄİÚÅÙÅ ëÅËÅÂÉÌÉÒȢ %ÌÅËÔÒÉË dĥÌÅÒÉ %ÔİÔ dÄÁÒÅÓÉÎÅ ÇĘÒÅȠ 
ÅÖ ÉëÉ ÅÌÅËÔÒÉË ÔİËÅÔÉÍÉÎÄÅ ÉÌË ÓąÒÁÙą ϷςωȭÌÕË ÐÁÙÌÁ 
ÁÙÄąÎÌÁÔÍÁ ÁÌąÒȢ !ÙÄąÎÌÁÔÍÁÙąȟ Ϸςψ ÉÌÅ ÂÕÚÄÏÌÁÂą 
ÔÁËÉÐ ÅÄÅÒËÅÎȟ ËÕÌÌÁÎąÌÁÎ ÔÅÌÅÖÉÚÙÏÎ ÓÁÙąÓąÎÁ ÇĘÒÅ 
(1-σ  Ϸρυ ÉÌÅ ÔÅÌÅÖÉÚÙÏÎ İëİÎÃİ ÓąÒÁÄÁÄąÒȢ 

/ÒÔÁÌÁÍÁ ÂÉÒ ÁÉÌÅÎÉÎ ÅÌÅËÔÒÉË ÔİËÅÔÉÍÉÎÄÅ ÆąÒąÎ 
Ϸψȟ ëÁÍÁĥąÒ ÍÁËÉÎÅÓÉϷφȟ ÂÕÌÁĥąË ÍÁËÉÎÅÓÉ Ϸυȟ İÔİ 
Ϸτȟ ÅÌÅËÔÒÉËÌÉ ÓİÐİÒÇÅ ÙÁËÌÁĥąË Ϸς ÐÁÙÁ ÓÁÈÉÐÔÉÒȢ 

 

 

¤ÅËÉÌ 19Ȣ +ÏÎÕÔÌÁÒÄÁ %ÌÅËÔÒÉË 4İËÅÔÉÍ $ÁøąÌąÍą 
[10] 

3.2.1 .ǳȊŘƻƭŀōƤ Tasarruf Tedbirleri 

%ÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ Ȱ!ȱ ÓąÎąÆą ÏÌÁÎ ÂÉÒ ÂÕÚÄÏÌÁÂą 
Ȱ$ȱ ÓąÎąÆą ÂÉÒ ÂÕÚÄÏÌÁÂąÎÁ ÇĘÒÅ Ϸτυȟ Ȱ'ȱ ÓąÎąÆą ÂÉÒ 
ÂÕÚÄÏÌÁÂąÎÁ ÇĘÒÅ ÉÓÅ Ϸυφ ÄÁÈÁ ÁÚ ÅÎÅÒÊÉ ÈÁÒÃÁÒȢ 
3İÒÅËÌÉ ëÁÌąĥÁÎ ÔÅË ÁÌÅÔ ÏÌÁÎ ÂÕÚÄÏÌÁÐÌÁÒąÎąÎ ÅÎÅÒÊÉ 
ÈÁÒÃÁÍÁ ÄÅøÅÒÌÅÒÉ ÈÅÓÁÐ ÅÄÉÌÄÉøÉÎÄe tasarruflu 
İÒİÎÌÅÒÉ ÔÅÒÃÉÈ ÅÄÅÒÅË ÂÕÚÄÏÌÁÂą ÉëÉÎ ÈÁÒÃÁÄąøąÍąÚ 
ÅÎÅÒÊÉÙÉ Ϸφπ ÁÚÁÌÔÁÂÉÌÉÒÉÚȢ "ÕÚÄÏÌÁÂąÎÄÁ ÉÙÉ ÂÉÒ ąÓą 
ÔÒÁÎÓÆÅÒÉ ÉëÉÎ ÁÒËÁÓąÎÄÁËÉ ÄÕÖÁÒÌÁ ÅÎ ÁÚ ρπ ÃÍȟ 
ÙÁÎÌÁÒąÎÄÁ ÉÓÅ ÅÎ ÁÚ ρυ ÃÍ ÂÏĥÌÕË ÂąÒÁËąÌÍÁÌąÄąÒȢ  

$İÚÅÎÌÉ ÏÌÁÒÁË ÂÅÌÉÒÌÉ ËÁÌąÎÌąøÁ ÇÅÌÍÉĥ buzun 
ÅÒÉÔÉÌÍÅÓÉ ÇÅÒÅËÉÒȟ ÓÏøÕÔÍÁ ÉëÉÎ ÉÈÔÉÙÁë ÄÕÙÕÌÁÎ 
ÅÎÅÒÊÉÎÉÎ ÁÒÔÍÁÓąÎÁ ÎÅÄÅÎ ÏÌÕÒȢ"ÕÚÄÏÌÁÂą ËÁÐą 
ÃÏÎÔÁÌÁÒąÎąÎ ÓąÚÄąÒÍÁÚÌąøą ËÏÎÔÒÏÌ ÅÄÉÌÍÅÌÉÄÉÒȢ "Õ 
ÈÅÍ ÂÕÚÌÁÎÍÁÙą ÈÅÍ ÄÅ ÅÎÅÒÊÉ ÓÁÒÆÉÙÁÔąÎą 
ÁÚÁÌÔÁÃÁËÔąÒȢ "ÕÚÄÏÌÁÂąÎąÎ ËÁÐÁøąÎą ÍİÍËİÎ 
ÏÌÄÕøÕ ËÁÄÁÒ ÁÚ ÁëąÌÍÁÌąÄąÒȢ "ÕÚÄÏÌÁÂą ÍÕÔÆÁøąÎ ÅÎ 
ÓÏøÕË ÙÅÒÉÎÅ ËÏÙÕÌÍÁÌąÄąÒȢ "ĘÙÌÅÃÅ ÅÎÅÒÊÉ ÔİËÅÔÉÍÉ 
ÙİÚÄÅ ÏÒÁÎąÎÄÁ ÁÚÁÌąÒȢ  

3.2.2 4ŀƳŀǒƤǊ aŀƪƛƴŜǎƛ ¢ŀǎŀǊǊǳŦ ¢ŜŘōƛǊƭŜǊƛ 

KÁÍÁĥąÒ ÍÁËÉÎÅÌÅÒÉÎÉÎ ÁÙÌąË ÏÒÔÁÌÁÍÁ ÅÎÅÒÊÉ 
ÔİËÅÔÉÍ ÄÅøÅÒÉ ÄÉËËÁÔÌÉ ËÕÌÌÁÎąÌÍÁÄąøąÎÄÁ ρυ 
kW/saat iken dikkat edilÅÃÅË ÂÉÒËÁë ÈÕÓÕÓÌÁ ÂÉÒÌÉËÔÅ 
ÔİËÅÔÉÍ ω Ë7ȾÓÁÁÔͻÅ ËÁÄÁÒ ÄİĥİÒİÌÅÂÉÌÍÅËÔÅÄÉÒȢ 
%ÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉË ÓąÎąÆąÎąÎ ĘÎÅÍÉ ËÁÄÁÒ ÕÙÇÕÎ 
ËÕÌÌÁÎąÍ ËÏĥÕÌÌÁÒąÎą ÓÁøÌÁÍÁË ÄÁ ÂÉÚÉÍ ÅÌÉÍÉÚÄÅÄÉÒȢ 
%ÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ Ȱ!ȱ ÓąÎąÆą ÏÌÁÎ ÍÁËÉÎÅÌÅÒÉ 
ËÕÌÌÁÎÍÁÌąÙąÚȢ 

9ąËÁÍÁ ËÁÐÁÓÉÔÅÓÉ ÁÉÌÅÍÉÚÅ ÕÙÇÕÎ ÏÌÁÎą ÔÅÒÃÉÈ 
ÅÔÍÅÌÉÙÉÚȢ +İëİË ÁÉÌÅÌÅÒ ÉëÉÎ ÂİÙİË ËÁÐÁÓÉÔÅÌÉ 
makineler gereksizdir, fazla su ve enerji harcar. 
-ÁËÉÎÅÙÉ ÙÅÒÌÅĥÔÉÒÉÒËÅÎ ÅÔÒÁÆąÎÄÁ ÅÎ ÁÚ υ ÃÍ ÂÏĥÌÕË 
ÏÌÍÁÓąÎÁ ÄÉËËÁÔ ÅÔÍÅÌÉÙÉÚȢ 3ąËÍÁ ÄÅÖÒÉÎÉÎ ÙİËÓÅË 
ÏÌÍÁÓą ĘÎÅÍÌÉ ÄÅøÉÌÄÉÒ ÖÅ ëÁÍÁĥąÒÌÁÒąÎ ÄÁ ÚÏÒ 
İÔİÌÅÎÍÅÓÉÎÅ ÙÏÌ ÁëÁÒȢ KÁÍÁĥąÒ ÍÁËÉÎÅÓÉÎÉ ÔÁÍ 
ËÁÐÁÓÉÔÅÙÌÅ ëÁÌąĥÔąÒÍÁÌąÙąÚȢ KÁÍÁĥąÒÌÁÒą 
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ÂÁÓÔąÒÄąøąÍąÚÄÁ ÔÁÍÂÕÒÌÁ ÁÒÁÓąÎÄÁ ÂÉÒ ËÁÒąĥ ÂÏĥÌÕË 
ËÁÌÍÁÌąÄąÒȢ +ÕÒÕÔÍÁ ÍÁËÉÎÅÓÉ ÙÅÒÉÎÅȟ ëÁÍÁĥąÒÌÁÒą 
ÁÓÁÒÁË ËÕÒÕÔÍÁ ÙÁÐÁÂÉÌÉÒÉÚȢ ­ÓÔÅÌÉË ËÕÒÕÔÍÁ 
makineleriniÎ ëÁÍÁĥąÒąÎ ÌÉÆ ĘÍÒİÎİ ËąÓÁÌÔÔąøąÎą ÄÁ 
ÕÎÕÔÍÁÍÁÌąÙąÚȢ  

3.2.3 .ǳƭŀǒƤƪ aŀƪƛƴŜǎƛ ¢ŀǎŀǊǊǳŦ ¢ŜŘōƛǊƭŜǊƛ 

%ÎÅÒÊÉ ÖÅÒÉÍÉ ÙİËÓÅË Ȱ!ȱ ÓąÎąÆą ÂÕÌÁĥąË ÍÁËÉÎÅÓÉȟ 
Ȱ$ȱ ÓąÎąÆą ÂÕÌÁĥąË ÍÁËÉÎÅÓÉÎÅ ÇĘÒÅ Ϸσςȟ Ȱ'ȱ ÓąÎąÆąÎÁ 
ÇĘÒÅ ÄÅ Ϸτψ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕ ÓÁøÌÁÒȢ  

"ÕÌÁĥąË ÍÁËÉÎÅÌÅÒÉ ÅÌÄÅ ÙąËÁÍÁÙÁ ÏÒÁÎÌÁ ÄÁÈÁ 
ÁÚ ÓÕ ÖÅ ÅÌÅËÔÒÉË ÔİËÅÔÉÍÉ ÓÁøÌÁÒ Ȣ+ąÓÁ ÓİÒÅÌÉ ÙąËÁÍÁ 
ÖÅ ÄÕÒÕÌÁÍÁ ĘÚÅÌÌÉËÌÉ ÍÁËÉÎÅÌÅÒÉ ËÕÌÌÁÎÍÁÌąÙąÚȢ 
"ÕÌÁĥąË ÍÁËÉÎÅÓÉÎÉ ÔÁÍ ËÁÐÁÓÉÔÅÙÌÅ ëÁÌąĥÔąÒÍÁÌąÙąÚȢ 
"ÕÌÁĥąËÌÁÒą ÍÁËÉÎÅÙÅ ËÏÙÍÁÎÄÁÎ ĘÎÃÅ ÄÕÒÕÌÁÍÁË 
ÙÅÒÉÎÅ ÙÅÍÅË ÁÒÔąËÌÁÒąÎą ÓąÙąÒÍÁËÌÁȟ ÄÁÈÁ ÁÚ 
ÅÌÅËÔÒÉËȟ ÓÕ ÖÅ ÄÅÔÅÒÊÁÎ ÔİËÅÔÉÌÍÅËÔÅÄÉÒ .Makinenin 
ÓÏÎ ÄÕÒÕÌÁÍÁ ÙÁÐÔąËÔÁÎ ÓÏÎÒÁ ËÁÐÁÔąÌÍÁÓą ÖÅ 
ËÁÐÁøąÎą ÁëąÐ ÂÕÌÁĥąËÌÁÒąÎ ÂÕ ĥÅËÉÌÄÅ ËÕÒÕÔÕÌÍÁÓą 
ÄÁÈÁ ÁÚ ÅÎÅÒÊÉ ÔİËÅÔÉÍÉ ÓÁøÌÁÙÁÃÁËÔąÒȢ"ÕÌÁĥąËÌÁÒąÎ 
ÙąËÁÎÍÁÓą ÉëÉÎ φπ ÄÅÒÅÃÅ ÓąÃÁËÌąË ÉÓÔÅÎÉÒ ÁÎÃÁË υπ 
ÄÅÒÅÃÅÄÅ ÄÅ ÂÕÌÁĥąËÌÁÒąÎ ÙąËÁÎÍÁÓą ÍİÍËİÎÄİÒȢ 
"Õ ÓÁÙÅÄÅ Ϸρπ ÄÁÈÁ ÁÚ ÅÎÅÒÊÉ ÔİËÅÔÍÉĥ ÏÌÕÒÕz.  

3.2.4 YǸœǸƪ 9Ǿ !ƭŜǘƭŜǊƛ ¢ŀǎŀǊǊǳŦ ¢ŜŘōƛǊƭŜǊƛ 

%ÌÅËÔÒÉË ÓİÐİÒÇÅÓÉ ÓÅëÅÒËÅÎ ÅÎÅÒÊÉ 
ËÕÌÌÁÎąÍąÎÄÁËÉ ÖÅÒÉÍÌÉÌÉøÅ ÄÉËËÁÔ ÅÄÉÌÍÅÌÉÄÉÒȢ !ÙÎą 
ÅÍÉĥ ÇİÃİÎÅ ÓÁÈÉÐ ÁÚ ÅÌÅËÔÒÉË ÔİËÅÔÅÎ ÍÁÒËÁÌÁÒą 
ÔÅÒÃÉÈ ÅÄÉÐ ÅÎÅÒÊÉ ÔÁÓÁÒÒÕÆÕÍÕÚÕ ÁÒÔÔąÒÁÂÉÌÉÒÉÚȢ 

Bekleme konumundaki cihazlar enerji 
ÔİËÅÔÍÅÙÅ ÄÅÖÁÍ ÅÄÅÒÌÅÒȢ +ÕÌÌÁÎÄąøąÍąÚ ÅÌÅËÔÒÏÎÉË 
ÃÉÈÁÚÌÁÒą Çİë ÄİøÍÅÌÅÒÉÎÄÅÎ ËÁÐÁÔÍÁÙÁ ĘÚÅÎ 
ÇĘÓÔÅÒÍÅÌÉÙÉÚȢ 

9İËÓÅË ÖÅÒÉÍÌÉ İÔİÌÅÒȠ ËÕÒÕÌÕ ÇİÃİ ÄİĥİËȟ 
ÂÕÈÁÒ ÁÙÁÒÌą ÖÅ ÂÕÈÁÒ ËÁÐÁÓÉÔÅÓÉ ÙİËÓÅËȟ ÔÅÒÍÏÓÔÁÔ 
ÁÙÁÒÌąȟ ĥÅÂÅËÅ ËÕÌÌÁÎąÍąÎÁ ÕÙÇÕÎȟ ËÉÒÅë ÔÁÂÁËÁÓąÎą 
ÔÅÍÉÚÌÅÙÅÎȟ ÔÁÂÁÎą ëÉÚÉÌÍÅÙÅÎ ÖÅ ËÕÍÁĥÔÁ ÒÁÈÁÔ 
ËÁÙÁÎ ÙİÚÅÙÌÉ İÔİÌÅÒÄÉÒȢ  

4 4ƻƪ ½ŀƳŀƴƭƤ ¢ŀǊƛŦŜ 

%ÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ ÁÒÔÔąÒÍÁÎąÎ ÄÉøÅÒ ÂÉÒ ÙÏÌÕ ÉÓÅȟ 
ëÏË ÚÁÍÁÎÌą ÅÌÅËÔÒÉË ÔÁÒÉÆÅÓÉÎÅ ÇĘÒÅ ÓÔÁÎÄÁÒÔ ÖÅ 
ÙİËÓÅË ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉÎÅ ÓÁÈÉÐ ÅÌÅËÔÒÉËÌÉ 
İÒİÎÌÅÒÉÎ ËÕÌÌÁÎąÌÍÁÓąÄąÒȢ 

KÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅÎÉÎ ÕÙÇÕÌÁÎÁÂÉÌÍÅÓÉ ÉëÉÎȟ ëÏË 
ÚÁÍÁÎÌą ĘÌëİÍ ÙÁÐÁÎ ÓÁÙÁÃąÎąÎ ÂÕÌÕÎÍÁÓą 
ÇÅÒÅËÍÅËÔÅÄÉÒȢ %ÌÅËÔÒÉË ÆÉÙÁÔÌÁÒą ÖÅ ëÏË ÚÁÍÁÎÌą 
ÔÁÒÉÆÅÙÌÅ ÉÌÇÉÌÉ ÄÅøÅÒÌÅÒ ÔÅÄÁÓȢÇÏÖȢÔÒ ÁÄÒÅÓÉÎÄÅÎ 
ÁÌąÎÍąĥÔąÒȢ  KÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅȟ ÇİÎİÎ ÂÅÌÉÒÌÅÎÍÉĥ 
olan farËÌą ÚÁÍÁÎ ÄÉÌÉÍÌÅÒÉÎÄÅ ÔİËÅÔÉÌÅÎ ÅÌÅËÔÒÉË 
ÅÎÅÒÊÉÓÉ ÉëÉÎȟ ÉÌÇÉÌÉ ÂÉÌÅĥÅÎÌÅÒÄÅÎ ÏÌÕĥÁÎ ÖÅ ÆÁÒËÌą 
ÚÁÍÁÎ ÄÉÌÉÍÌÅÒÉ ÉëÉÎ ÆÁÒËÌą ÆÉÙÁÔ ÕÙÇÕÌÁÎÁÎ ÔÁÒÉÆÅÄÉÒȢ 

KÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅ ÕÙÇÕÌÁÍÁÓąÎÄÁȟ ÓÁÙÁë ÓÁÁÔÉ 
ÓİÒÅËÌÉ ÙÁÚ ÓÁÁÔÉ ÕÙÇÕÌÁÍÁÓąÎÁ ÇĘÒÅ 
ÇİÎÃÅÌÌÅÎÍÅÍÉĥ ÓÁÙÁëÌÁÒ ÉëÉÎȟ  %ËÉÍ !ÙąÎąÎ 3ÏÎ 
0ÁÚÁÒ 'İÎİ ÉÌÅ -ÁÒÔ !ÙąÎąÎ 3ÏÎ 0ÁÚÁÒ 'İÎİ 
ÁÒÁÓąÎÄÁȠ 

¶ 'İÎÄİÚȡ πχȢππ-18.00 

¶ Puant: 18.00-23.00 

¶ Gece: 23.00-07.00 

 -ÁÒÔ !ÙąÎąÎ 3ÏÎ 0ÁÚÁÒ 'İÎİ ÉÌÅ %ËÉÍ !ÙąÎąÎ 
3ÏÎ 0ÁÚÁÒ 'İÎİ ÁÒÁÓąÎÄÁȠ 

¶ 'İÎÄİÚȡ πφȢππ-17.00 

¶ Puant: 17.00-22.00 

¶ Gece: 22.00-06.00 

3ÁÙÁë ÓÁÁÔÉ ÓİÒÅËÌÉ ÙÁÚ ÓÁÁÔÉ ÕÙÇÕÌÁÍÁÓąÎÁ ÇĘÒÅ 
ÇİÎÃÅÌÌÅÎÍÉĥ ÓÁÙÁëÌÁÒ ÉëÉÎ ÙąÌ ÂÏÙÕÎÃÁȠ 

¶ 'İÎÄİÚȡ πφȢππ-17.00 

¶ Puant: 17.00-22.00 

¶ Gece: 22.00-06.00 

KÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅÙÅ ÇĘÒÅ ÓÔÁÎÄÁÒÔ ÖÅ ÅÎÅÒÊÉ 
ÖÅÒÉÍÌÉÌÉøÉÎÅ ÓÁÈÉÐ İÒİÎÌÅÒÉÎ ËÁÒĥąÌÁĥÔąÒąÌÍÁÓąȟ ÁÙÎą 
İÒİÎÌÅÒÅ ÁÉÔ ÔÅË ÔÁÒÉÆÅÌÉ ÆÁÔÕÒÁ İÃÒÅÔÉ ÓÔÁÎÄÁÒÔ 
İÒİÎÌÅÒ ÉëÉÎ χφȟυψ 4,ȟ ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ ÙİËÓÅË 
İÒİÎÌÅÒ ÉëÉÎ τωȟςυ 4, ÏÌÁÒÁË ÈÅÓÁÐÌÁÎÍÁÓą ÙÁÐąÌąÒÓÁȠ 

KÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅÙÅ ÇĘÒÅ ÆÁÔÕÒÁ İÃÒÅÔÉ ÓÔÁÎÄÁÒÔ 
İÒİÎÌÅÒ ÉëÉÎ φρȟυς 4,ȟ ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ ÙİËÓÅË 
İÒİÎÌÅÒÌÅ ëÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅ ËÕÌÌÁÎąÌÄąøąÎÄÁ ÉÓÅ 
ÆÁÔÕÒÁ ÔÕÔÁÒą σφȟχσ 4, ÏÌÁÒÁË ÈÅÓÁÐÌÁÎÍąĥ ÏÌÕÒȟ 
ÆÁÔÕÒÁ ÆÁÒËą σωȢψυ 4,ȭÄÉÒȢ  

"Õ ÈÅÓÁÐÌÁÍÁÌÁÒÁ ÇĘÒÅ ÅøÅÒ ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ 
ÙİËÓÅË İÒİÎÌÅÒÉ ÓÁÔąÎ ÁÌÍÁË ÉÓÔÅÒÓÅË ÙÁÐąÌÁÎ ÅË 
ÙÁÔąÒąÍąÎ ëÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅÙÌÅ ÁÍÏÒÔÉ ÓİÒÅÓÉ ω ÙąÌÁ 
ÄİĥÔİøİ ÇĘÚÌÅÍÌÅÎÉÒ [10]. 

3ÔÁÎÄÁÒÔ İÒİÎÌÅÒÉ ËÕÌÌÁÎÍÁËÌÁ ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ 
ÙİËÓÅË ÏÌÁÎ İÒİÎÌÅÒÉ ËÕÌÌÁÎąÍÄÁ ÁÙÌąË ÔİËÅÔÉÌÅÎ 
ÅÌÅËÔÒÉË ÅÎÅÒÊÉ ÍÁÌÉÙÅÔÌÅÒÉ ÙÁËÌÁĥąË Ϸσυ 
ÁÚÁÌÍÁËÔÁÄąÒȢ !ÙÎą İÒİÎÌÅÒȟ ëÏË ÚÁÍÁÎÌą ÔÁÒÉÆÅÄÅ 
ËÕÌÌÁÎąÌÄąøąÎÄÁ ÉÓÅ ÂÕ ÄÅøÅÒ ÙÁËÌÁĥąË %50 
ÁÚÁÌÍÁËÔÁÄąÒȢ 

5 {ƻƴǳœ 

+ÏÎÕÔÌÁÒÄÁ ÅÎÅÒÊÉ ÖÅÒÉÍÌÉÌÉøÉ ÉëÉÎȠ ÙİËÓÅË ÅÎÅÒÊÉ 
ÖÅÒÉÍÌÉÌÉøÉÎÅ ÓÁÈÉÐ İÒİÎÌÅÒ ÂÅÙÁÚ ÅĥÙÁÌÁÒ-
ÌÁÍÂÁÌÁÒ  ËÕÌÌÁÎąÌÍÁÓą ÂİÙİË ĘÎÅÍ ÔÁĥąÍÁËÔÁÄąÒȢ 
9ÁÐąÌÁÎ ÈÅÓÁÐÌÁÍÁÌÁÒÁ ÇĘÒÅ ÙİËÓÅË ÅÎÅÒÊÉ ÖÅÒÉÍÌÉ 
ÃÉÈÁÚÌÁÒąÎ ËÕÌÌÁÎąÌÍÁÓą ÉÌÅ ÁÙÌąË ÅÌÅËÔÒÉË enerji 
ÍÁÌÉÙÅÔÉ Ϸσυ ÁÚÁÌÔąÌÁÂÉÌÍÅËÔÅÄÉÒȢ ­ë ÚÁÍÁÎÌą 
ÔÁÒÉÆÅÙÅ ÇÅëÉÌÅÒÅËȟ ÔÏÐÌÕÍÕÎ ÂÕ ËÏÎÕÄÁ 
ÂÉÌÉÎëÌÅÎÄÉÒÉÌÍÅÓÉ ÇÅÒÅËÍÅËÔÅÄÉÒȢ KÏË ÚÁÍÁÎÌą 
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ÔÁÒÉÆÅÙÅ ÇÅëÉÌÍÅÓÉ ÄÕÒÕÍÕÎÄÁ ÁÙÌąË ÅÌÅËÔÒÉË ÅÎÅÒÊÉ 
ÍÁÌÉÙÅÔÉ ÙÁËÌÁĥąË ÏÌÁÒÁË ϷυπȭÙÅ ËÁÄÁÒ 
ÁÚÁÌÔÁÂÉÌÅÃÅøÉ ÂÕÌÕÎÍÕĥÔÕÒȢ Tasarruf edilen 
ÅÌÅËÔÒÉË ÅÎÅÒÊÉÓÉ ÍÉËÔÁÒą ËÁÄÁÒ ÅÎÅÒÊÉȟ ÓÁÎÔÒÁÌÌÅÒÄÅ 
İÒÅÔÉÌÍÅÙÅÃÅËȟ İÌËÅÍÉÚÉÎ ÅÎÅÒÊÉÄÅ ÄąĥÁ ÂÁøąÍÌąÌąøąÎą 
ÁÚÁÌÔÁÃÁËȟ ÂÕ ÇÅÌÉÒ İÌËÅÍÉÚÅ ËÁÔÍÁ ÄÅøÅÒ ÏÌÁÒÁË ÇÅÒÉ 
ÄĘÎÅÃÅËÔÉÒȢ $ÁÈÁ ÁÚ ÅÍÉÓÙÏÎÓÕÚȟ ÔÅÍÉÚ ÂÉÒ ÄİÎÙÁ 
ÉëÉÎ ÂÕ ËÏÎÕÌÁÒąÎ ÓİÒÅËÌÉ ÏÌÁÒÁË ÇİÎÄÅÍÄÅ 
ÔÕÔÕÌÍÁÓąȟ ËÏÎÕĥÕÌÕÐ ÔÁÒÔąĥąÌÍÁÓą ÖÅ ÆÁÒËąÎÄÁÌąË 
ÙÁÒÁÔąÌÍÁÓą ÉÌÅ ÉÎÓÁÎÌÁÒąÎ ÙÁĥÁÍ ÁÌąĥËÁÎÌąËÌÁÒąÎÁ 
ÙÁÎÓąÍÁÓą ËÁÚÁÎÄąÒąÌÁÂÉÌÉÒȢ 
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mȊŜǘ 

+ÁÎÓÅÒ ÖİÃÕÔÔÁ ÈİÃÒÅÌÅÒÉÎ ËÏÎÔÒÏÌÓİÚ ëÏøÁÌÍÁÓą ÉÌÅ ÏÌÕĥÁÎ ÂÉÒ ÈÁÓÔÁÌąË ÇÒÕÂÕÄÕÒȢ KÏË ëÅĥÉÔÌÉ 
ËÁÎÓÅÒ ÔİÒÌÅÒÉ ÖÁÒÄąÒȢ (ÁÓÔÁÌąË ÅÒËÅÎ ÔÅĥÈÉÓ ÅÄÉÌÉÐ ÔÅÄÁÖÉ ÅÄÉÌÍÅÚÓÅ ÃÉÄÄÉ ÒÁÈÁÔÓąÚÌąËÌÁÒÁ ÖÅ 
ĘÌİÍÅ ÓÅÂÅÂÉÙÅÔ ÖÅÒÅÂÉÌÉÒȢ "Õ ÓÅÂÅÐÌÅ ÈÁÓÔÁÌąøąÎ ÅÒËÅÎ ÔÅĥÈÉÓÉ ÏÌÄÕËëÁ ĘÎÅÍÌÉÄÉÒȢ "Õ 
ëÁÌąĥÍÁÄÁȟ ÇĘøİÓ ËÁÎÓÅÒÉ ÖÅÒÉ ÓÅÔÉ İÚÅÒÉÎÄÅȟ .ÁÉÖÅ"ÁÙÅÓȟ "ÁÙÅÓ .%4ȟ Ë-%Î 9ÁËąÎ +ÏÍĥÕ ɉË-
%9+Ɋȟ 2ÁÓÔÇÅÌÅ /ÒÍÁÎ ÖÅ $ÅÓÔÅË 6ÅËÔĘÒ -ÁËÉÎÅÌÅÒÉ ɉ$6-Ɋ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÓąÎąÆÌÁÎÄąÒÍÁ 
ÙĘÎÔÅÍÌÅÒÉ ËÕÌÌÁÎąÌÄąȢ (ÁÓÔÁÌąË ÔÁÈÍÉÎÉÎÄÅ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÓąÎąÆÌÁÎÄąÒÍÁ ÙĘÎÔÅÍÌÅÒÉÎÉÎ 
ÐÅÒÆÏÒÍÁÎÓ ÄÅøÅÒÌÅÒÉ ËÁÒĥąÌÁĥÔąÒąÌÄą ÖÅ ÙÏÒÕÍÌÁÎÄąȢ %Î ÂÁĥÁÒąÌą ÓÏÎÕÃÕ ÇĘøİÓ ËÁÎÓÅÒÉ ÖÅÒÉÌÅÒÉ 
İÚÅÒÉÎÄÅ ϷχςȢσχ ÉÌÅ Ë-.. ÙĘÎÔÅÍÉ ÖÅÒÍÉĥÔÉÒȢ 
Anahtar Kelimeler : 'ĘøİÓ +ÁÎÓÅÒÉȟ .ÁÉÖÅ"ÁÙÅÓȟ "ÁÙÅÓ .%4ȟ Ë-EYK, Rastgele Orman, DVM 

Breast Cancer Prediction with Classification Methods 

Abstract 

Cancer is a group of diseases caused by uncontrolled proliferation of cells in the body. There 
are many types of cancer. If the disease is not diagnosed and treated early, it can cause serious 
illness and death. Therefore, early diagnosis of the disease is very important. In this study, 
NaiveBayes, Bayes NET, k-Nearest Neighbor (k-EBC), Random Forest and Support Vector 
Machines (DVM) machine learning classification methods were used on the breast cancer data 
set. The performance values of the machine learning classification methods in disease 
prediction were compared and interpreted. The most successful result was %72.3. with k-NN 
method on breast cancer data. 
Keywords:  Breast Canser, Naive Bayes, Bayes NET, k-NN, Random Forest, SVM 

 

1 DƛǊƛǒ 

-ÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÙĘÎÔÅÍÌÅÒÉ ÉÌÅ ÅÌÄÅËÉ veriler 
ÓąÎąÆÌÁÎÄąÒąÌÁÒÁËȟ ÇÒÕÐÌÁÎÄąÒąÌÁÒÁË ÙÁ ÄÁ 
ÖÅÒÉÌÅÒ ÁÒÁÓąÎÄÁ ÉÌÉĥËÉÌÅÒȟ ÂÁøąÎÔąÌÁÒȟ ÉÓÔÁÔÉÓÔÉËÓÅÌ 
ÓÏÎÕëÌÁÒ ÏÌÕĥÔÕÒÕÌÁÒÁË ÍÏÄÅÌÌÅÒ ÏÌÕĥÔÕÒÕÌÕÒȢ 
/ÌÕĥÔÕÒÕÌÁÎ ÍÏÄÅÌȟ ÏÌÕĥÔÕÒÕÌÄÕøÕ ÖÅÒÉ ËİÍÅÓÉÎÄÅ 
ÏÌÍÁÙÁÎ ÙÅÎÉ ÂÉÒ ËÁÙąÔ ÇÅÌÄÉøÉÎÄÅȟ ÙÅÎÉ 
ÇÅÌÅÎ ËÁÙąÔ ÈÁËËąÎÄÁ ÔÁÈÍÉÎÌÅÍÅ ÙÁÐÍÁ ÉÍËÁÎą 
ÖÅÒÉÒȢ 9ÁÐąÌÁÎ ÔÁÈÍÉÎÌÅÒÉÎ ÄÏøÒÕÌÕË ÄÅÒÅÃÅÓÉ 
ÏÌÕĥÔÕÒÕÌÍÕĥ ÏÌÁÎ ÍÏÄÅÌÉÎ ÖÅÒÉ İÚÅÒÉÎÄÅËÉ 
ÂÁĥÁÒąÓąÎą ÏÒÔÁÙÁ ËÏÙÁÒȢ $ÏÌÁÙąÓą ÉÌÅ ÂÉÒ ÍÁËÉÎÅ 
ĘøÒÅÎÍÅÓÉ ÕÙÇÕÌÁÍÁÓąÎÄÁ ÈÁÎÇÉ ÁÌÇÏÒÉÔÍÁ ÉÌÅ ÄÁÈÁ 
ÉÙÉ ÓÏÎÕëÌÁÒ İÒÅÔÉÌÄÉøÉ ÕÙÇÕÌÁÍÁÎąÎ 
ÂÁĥÁÒąÓą ÁëąÓąÎÄÁÎ ĘÎÅÍÌÉÄÉÒȢ !ÙÒąÃÁ ÓİÒÅËÌÉ 
ÇÅÌÉĥÔÉÒÉÌÍÅËÔÅ ÏÌÁÎ ÙÅÎÉ ÁÌÇÏÒÉÔÍÁÌÁÒąÎ ÂÁĥÁÒą 
ÄÅÒÅÃÅÓÉÎÉÎ ÖÁÒ ÏÌÁÎ ÁÌÇÏÒÉÔÍÁ ÓÏÎÕëÌÁÒą ÉÌÅ 
ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą ÙÅÎÉ ÇÅÌÉĥÔÉÒÉÌÅÎ ÁÌÇÏÒÉÔÍÁÎąÎ 
ËÁÂÕÌ ÅÄÉÌÅÂÉÌÉÒÌÉøÉÎÉ ÏÒÔÁÙÁ ËÏÙÍÁÓą ÁëąÓąÎÄÁÎ 
ĘÎÅÍÌÉÄÉÒȢ 'İÎİÍİÚÄÅ ÈÅÒ ρπ ËÁÄąÎÄÁÎ ÂÉÒÉÎÉ 

etkileyen ÇĘøİÓ ËÁÎÓÅÒÉȟ ËÁÄąÎ ËÁÎÓÅÒÉ ÁÒÁÓąÎÄÁ ÅÎ 
ÓąË ÇĘÒİÌÅÎ ÖÅ ÇĘÒİÌÍÅ ÏÒÁÎąȟ ÙÁĥÌÁ ÂÉÒÌÉËÔÅ ÁÒÔÁÎ 
ËÁÎÓÅÒ ÔİÒİÄİÒȢ %ÒËÅÎ ÔÁÎąÓą ËÏÎÍÕĥ ÇĘøİÓ ËÁÎÓÅÒÉ 
ÔÁÍÁÍÅÎ ÔÅÄÁÖÉ ÅÄÉÌÅÂÉÌÅÎ ÂÉÒ ÈÁÓÔÁÌąËÔąÒȢ %Î ëÏË 
50-χπ ÙÁĥ ÁÒÁÌąøąÎÄÁ ÇĘÒİÌÅÎ ÇĘøİÓ ËÁÎÓÅrinde risk 
ÁÉÌÅÄÅ ÇĘøİÓ ËÁÎÓÅÒÉ ĘÙËİÓİ ÂÕÌÕÎÄÕøÕÎÄÁ 
ÁÒÔÍÁËÔÁÄąÒȢ !ÎÎÅ ÙÁ ÄÁ ËÁÒÄÅĥÔÅ ÇĘøİÓ ËÁÎÓÅÒÉ 
ÇĘÒİÌÄİøİÎÄÅ ÈÁÓÔÁÌąøąÎ ÒÉÓËÉ σ ËÁÔ ÁÒÔÁÒȢ Bu 
ÎÅÄÅÎÌÅ ËÁÄąÎÌÁÒ ÁÒÁÓąÎÄÁ ëÏË ÓąË ÒÁÓÔÌÁÎÁÎ ÂÕ 
ËÁÎÓÅÒ ëÅĥÉÄÉ ÉÌÅ ÉÌÇÉÌÉ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÁÌÁÎąÎÄÁ ÄÁ 
ëÁÌąĥÍÁÌÁÒ ÙÁÐąÌÍąĥÔąÒȢ (ÁÓÔÁÌąË ÔÅĥÈÉÓ ÅÄÉÌÉÒËÅÎ ÅÎ 
ĘÎÅÍÌÉ ÙÁÐąÔÁĥą ÄÏøÒÕ ÖÅ ÇİÖÅÎÉÌÉÒ ÖÅÒÉÌÅÒÅ ÓÁÈÉÐ 
ÏÌÕÎÍÁÓąÄąÒȢ 

Bilgisayar ve elektronik alandaki teknik 
ÇÅÌÉĥÍÅÌÅÒ ĘÚÅÌÌÉËÌÅ ËÁÎÓÅÒ ÈÁÓÔÁÌąøąÎąÎ ÔÅĥÈÉÓ ÖÅ 
ÔÁÎą ËÏÎÕÓÕÎÄÁ ÄÁÈÁ ÇİÖÅÎÌÉ ÈÁÌÅ ÇÅÌÍÉĥÔÉÒȢ 
,ÉÔÅÒÁÔİÒÄÅ ÙÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒÄÁÎ ÂÁÈÓÅÄÅÃÅË 
olursak; 3ÔÁÔÎÉËÏÖ ÖÅ ÁÒËÁÄÁĥÌÁÒąȟ ËÁÎÓÅÒ ÔÁÎąÓą ÉëÉÎ 
$6- ÖÅ 2ÁÓÔÇÅÌÅ /ÒÍÁÎ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ 
ÁÌÇÏÒÉÔÍÁÌÁÒąÎą ËÕÌÌÁÎÁÒÁËȟ ÈÁÎÇÉÓÉÎÉÎ ÄÁÈÁ ÉÙÉ 
ÓÏÎÕë ÖÅÒÄÉøÉ ËÏÎÕÓÕÎÄÁ ÄÅøÅÒÌÅÎÄÉÒÍÅ 
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ÙÁÐÍąĥÌÁÒÄąÒȢ (ÅÒ ÂÉÒ ÅÔÉËÅÔÅ ÇĘÒÅ ÂÁĥÁÒą ÄÅøÅri 
ÄÅøÉĥÉËÌÉË ÇĘÓÔÅÒÍÉĥÔÉÒȢ "Õ ÍÏÄÅÌÄÅ $6-ȭÎÉÎ ÄÁÈÁ 
iyi soÎÕë ÖÅÒÄÉøÉ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒ ρ]. 

+ÏÒËÅÍ ÖÅ ÁÒËÁÄÁĥÌÁÒąÎąÎȟ ëÁÌąĥÍÁÓąÎÄÁ ω ÆÁÒËÌą 
ËÁÎÓÅÒ ÔİÒİÎÄÅÎ ÏÌÕĥÁÎ ÍÉËÒÏ ÄÉÚÉ ÖÅÒÉ ÓÅÔÌÅÒÉ 
İÚÅÒÉÎÄÅ 2ÁÓÔÇÅÌÅ /ÒÍÁÎ ÖÅ .ÁÉÖÅ"ÁÙÅÓ 
ÙĘÎÔÅÍÌÅÒÉÙÌÅ ÓąÎąÆÌÁÎÄąÒÍÁ ÙÁÐąÌÍąĥÔąÒȢ (ÅÒ ÉËÉ 
ÓąÎąÆÌÁÍÁ ÙĘÎÔÅÍÉÎÉÎ ÈÅÍ ÉËÉÌÉ ÈÅÍ ÄÅ ëÏËÌÕ 
ÓąÎąÆÌÁÍÁ ÄÁ ÐÅÒÆÏÒÍÁÎÓÌÁÒą ÉÎÃÅÌÅÎÍÉĥ ÏÌÕÐ 
ÓÏÎÕëÌÁÒÄÁȟ ÉËÉ ÙĘÎÔÅÍ ÁÒÁÓąÎÄÁ ÆÁÒË 
ÇĘÚÌÅÎÍÅÍÉĥÔÉÒ ς]. 

'Ȣ :ÏÒÌÕÏøÌÕ ÖÅ ÁÒËÁÄÁĥą ëÁÌąĥÍÁÓąÎÄÁ ÇĘøİÓ 
ËÁÎÓÅÒÉ ÈÁÓÔÁÌąøą ÔÁÈÍÉÎÉÎÄÅ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ÈÁÎÇÉÓÉÎÉÎ ÄÁÈÁ ÉÙÉ 
ÓÏÎÕë ÖÅÒÄÉøÉ İÚÅÒÉÎÅ ëÁÌąĥÁÒÁË ÔÏÐÌÕÌÕË ÍÏÄÅÌÉÎÉÎ 
ÂÉÒÅÙÓÅÌ ÍÏÄÅÌÌÅÒÄÅÎ ÄÁÈÁ ÉÙÉ ÓÏÎÕë ÖÅÒÄÉøÉÎÉ ÔÅÓÐÉÔ 
ÅÔÍÉĥÌÅÒÄÉÒ σ Ȣ 

!Ȣ%Ȣ !ËËÁÙÁ ÖÅ ÁÒËÁÄÁĥÌÁÒą ëÁÌąĥÍÁÓąÎÄÁ ÇĘøİÓ 
ËÁÎÓÅÒÉ ÈÁÓÔÁÌąøą ÔÁÈÍÉÎÉÎÄÅ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ÈÁÎÇÉÓÉÎÉÎ ÄÁÈÁ ÉÙÉ 
ÓÏÎÕë ÖÅÒÄÉøÉ İÚÅÒÉÎÅ ëÁÌąĥÁÒÁË #τȢυ ËÁÒÁÒ ÁøÁÃąÎąÎ 
ÈÁÓÔÁÌąË ÔÁÎą ÖÅ ÔÅĥÈÉÓÉÎÄÅ Ϸωχȟτσυω ÄÏøÒÕÌÕË 
ÏÒÁÎą ÉÌÅ ëÁÌąĥÍÁÓą İÚÅÒÉÎÅ, meme kanseri gibi 
ĘÎÅÍÌÉ ÂÉÒ ÈÁÓÔÁÌąøąÎ ÅÒËÅÎ ÔÁÎąÓąÎÄÁ ÂİÙİË ÒÏÌ 
ÏÙÎÁÄąøąÎą ÔÅÓÐÉÔ ÅÔÍÉĥÌÅÒÄÉÒȢ τ 

#Ȣ #ÏĥËÕÎ ÖÅ ÁÒËÁÄÁĥÌÁÒą ëÁÌąĥÍÁÓąÎÄÁ ÂÉÒ ÖÅÒÉ 
ÓÅÔÉ İÚÅÒÉÎÄÅ ëÁÌąĥÁÒÁË ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ÐÅÒÆÏÒÍÁÎÓÌÁÒąÎą 
ËÁÒĥąÌÁĥÔąÒÍąĥÌÁÒ ÖÅ #τȢυ ÁÌÇÏÒÉÔÍÁÓąÎąÎ ÄÉøÅÒÌÅÒÉÎÅ 
ÏÒÁÎÌÁ ÄÁÈÁ ÂÁĥÁÒąÌą ÏÌÄÕøÕÎÕ ÔÅÓÐÉÔ ÅÔÍÉĥÌÅÒÄÉÒȢ υ 

"Õ ëÁÌąĥÍÁÄÁȟ ÇĘøİÓ ËÁÎÓÅÒÉ ÖÅÒÉ ÓÅÔÉ İÚÅÒÉÎÄÅ 
ÆÁÒËÌą ÓąÎąÆÌÁÎÄąÒÍÁ ÁÌÇÏÒÉÔÍÁÌÁÒą .ÁÉÖÅ"ÁÙÅÓȟ 
Bayes NET, k-%Î 9ÁËąÎ +ÏÍĥÕ Ë-EYK), Rastgele 
/ÒÍÁÎ ÖÅ $6- ËÕÌÌÁÎąÌÁÒÁË ÓąÎąÆÌÁÎÄąÒÍÁ 
ÙĘÎÔÅÍÌÅÒÉÎÉÎ ËÁÎÓÅÒ ÔÅÓÐÉÔÉÎÄÅËÉ ÂÁĥÁÒą ÏÒÁÎÌÁÒą 
ÄÅøÅÒÌÅÎÄÉÒÉÌÉÐ ËąÙÁÓÌÁÎÍąĥÔąÒȢ %Î ÂÁĥÁÒąÌą ÓÏÎÕëÌÁÒą 
ÇĘøİÓ ËÁÎÓÅÒÉ ÖÅÒÉÌÅÒÉ İÚÅÒÉÎÄÅ ϷχςȢσχ ÄÅøÅÒÌÅÒÉÙÌÅ 
k-NN ÖÅÒÍÉĥÔÉÒȢ "ĘÙÌÅÌÉËÌÅ ËÕÌÌÁÎąÌÁÎ ÍÁËÉÎÅ 
ĘøÒÅÎÍÅÓÉ ÓąÎąÆÌÁÎÄąÒÍÁ ÁÌÇÏÒÉÔÍÁÌÁÒąÎÄÁÎ Ë-..ȭÉÎ 
ÄÁÈÁ ÉÙÉ ÓÏÎÕë ÖÅÒÄÉøÉ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ 

 

2 Materyal  ve  Metotlar 

2.1 Veri seti 

"Õ ëÁÌąĥÍÁÄÁ ÇĘøİÓ ËÁÎÓÅÒÉ ÖÅÒÉ ÓÅÔÉ 
ËÕÌÌÁÎąÌÍąĥÔąÒ [6] . 'ĘøİÓ ËÁÎÓÅÒÉ verileri 10 
ĘÚÎÉÔÅÌÉË ÖÅ ςψφ ĘÒÎÅË ÉëÅÒÍÅËÔÅÄÉÒȢ 

2.2 Kanser  Nedir? 

+ÁÎÓÅÒȟ ÂÉÒ ÏÒÇÁÎ ÖÅÙÁ ÄÏËÕÄÁËÉ ÈİÃÒÅÌÅÒÉÎ 
ÄİÚÅÎÓÉÚ ÏÌÁÒÁË ÂĘÌİÎİÐ ëÏøÁÌÍÁÓąÙÌÁ ÂÅÌÉÒÅÎ ËĘÔİ 

urlara denir. Genel anlamda 
ise kanser ÖİÃÕÄÕÍÕÚÕÎ ëÅĥÉÔÌÉ ÂĘÌÇÅÌÅÒÉÎÄÅËÉ 
ÈİÃÒÅÌÅÒÉÎ ËÏÎÔÒÏÌÓİÚ ëÏøÁÌÍÁÓą ÉÌÅ ÏÌÕĥÁÎ ρππͻÄÅÎ 
ÆÁÚÌÁ ÈÁÓÔÁÌąË ÇÒÕÂÕÄÕÒȢ 'ĘøİÓ ËÁÎÓÅÒÉȟ ÇĘøİÓ 
ÄÏËÕÓÕÎÕ ÏÌÕĥÔÕÒÁÎ ÈİÃÒÅ ÇÒÕÐÌÁÒąÎÄÁÎ ÂÉÒÉÎÉÎ 
ÄÅøÉĥÉÍÅ ÕøÒÁÍÁÓą ÖÅ ËÏÎÔÒÏÌÓİÚ ÏÌÁÒÁË ëÏøÁÌÍÁÓą 
ÎÅÄÅÎÉÙÌÅ ÏÌÕĥÁÎ ÔİÍĘÒ ÓÏÎÕÃÕ ÏÒÔÁÙÁ ëąËÁÎ 
ÈÁÓÔÁÌąËÔąÒȢ 

+ÁÎÓÅÒÌÉ ÄÏËÕȟ ĘÎÃÅ ÙÁËąÎ ëÅÖÒÅÓÉÎÅ ÓÏÎÒÁ ÇĘøÓÅ 
ÙÁËąÎ ÌÅÎÆ ÂÅÚÌÅÒÉÎÅ ÙÁÙąÌąÙÏÒȢ :ÁÍÁÎąÎÄÁ ÔÁÎą 
ËÏÎÕÌÕÐ ÔÅÄÁÖÉ ÅÄÉÌÍÅÙÅÎ ÈÁÓÔÁÌÁÒÄÁ ËÁÎÓÅÒ ÄÉøÅÒ 
ÏÒÇÁÎÌÁÒÁ ÙÁÙąÌÁÒÁË ÔÅÄÁÖÉÓÉ ÏÌÁÎÁËÓąÚ ÅÖÒÅÙÅ 
geëÉÙÏÒȢ 

 

                           ¤ÅËÉÌ ρ +ÁÎÓÅÒ (İÃÒÅÓÉ 

2.3 mȊƴƛǘŜƭƛƪ  bŜŘƛǊΚ 

-ÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÖÅ ĘÒİÎÔİ ÔÁÎąÍÁ 
ÁÌÁÎÌÁÒąÎÄÁȟ ÇĘÚÌÅÍÌÅÎÅÎ ÂÉÒ ÏÌÇÕÎÕÎ ĘÌëİÌÅÂÉÌÉÒ ÂÉÒ 
ÎÉÔÅÌÉøÉÎÅ ĘÚÅÌÌÉË ÄÅÎÉÒȢ !ÎÌÁĥąÌąÒȟ ÁÙąÒÔ ÅÄÉÃÉ ÖÅ 
ÂÁøąÍÓąÚ ĘÚÅÌÌÉËÌÅÒ ÓÅëÍÅË ÅÔËÉÌÉ ĘÒİÎÔİ ÔÁÎąÍÁȟ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÖÅ ÒÅÇÒÅÓÙÏÎ ÁÌÇÏÒÉÔÍÁÌÁÒą ÉëÉÎ ËÒÉÔÉË 
ÂÉÒ ÁÄąÍÄąÒȢ 

 

2.4 {ƤƴƤŦƭŀƴŘƤǊƳŀ !ƭƎƻǊƛǘƳŀƭŀǊƤ 

3ąÎąÆÌÁÎÄąÒÍÁȟ ÖÅÒÉÌÅÒÉ ÂÅÎÚÅÒÌÉËÌÅÒÉÎÅ ÇĘÒÅ 
ÇÒÕÐÌÁÍÁ ÉĥÌÅÍÉÄÉÒȢ 3ąÎąÆÌÁÎÄąÒąÃą ÁÌÇÏÒÉÔÍÁÌÁÒȟ 
ÖÅÒÉÌÅÎ ÅøÉÔÉÍ ËİÍÅÓÉ ÉÌÅ ÄÁøąÌąÍ ĥÅËÌÉÎÉ ĘøÒÅÎÉÐȟ 
sąÎąÆąÎąÎ ÂÅÌÉÒÌÉ ÏÌÍÁÄąøą ÔÅÓÔ ÖÅÒÉÌÅÒÉ İÚÅÒÉÎÄÅ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÙÁÐÍÁËÔÁÄąÒȢ 

"Õ ëÁÌąĥÍÁÄÁȟ .ÁÉÖÅ"ÁÙÅÓȟ "ÁÙÅÓ .%4ȟ Ë-EYK, 
2ÁÓÔÇÅÌÅ /ÒÍÁÎ ÖÅ $6- ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ 
ÓąÎąÆÌÁÎÄąÒÍÁ ÙĘÎÔÅÍÌÅÒÉ ËÕÌÌÁÎąÌÄąȢ 7%+! ÉÌÅ 
ÓąÎąÆÌÁÎÄąÒąÃą ÙĘÎÔÅÍÌÅÒÉÎ ÐÅÒÆÏÒÍÁÎÓ ÍÅÔÒÉËÌÅÒÉ 
elde edildi. 

.ÁÉÖÅ"ÁÙÅÓȟ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÓąÎąÆÌÁÎÄąÒąÃąÌÁÒÄąÒ ÖÅ 
ÓąÎąÆą ÔÁÈÍÉÎ ÅÄÅÂÉÌÉÒȢ .ÁÉÖÅ"ÁÙÅÓ ÓąÎąÆÌÁÎÄąÒąÃąÌÁÒȟ 
ÂÅÌÉÒÌÉ ÂÉÒ ÓąÎąÆÔÁ ÂÉÒ ĘÚÅÌÌÉË ÄÅøÅÒÉÎÉÎ ÅÔËÉÓÉÎÉÎ 
ÏÌÄÕøÕÎÕ ÖÁÒÓÁÙÁÒ ÖÅ ÄÉøÅÒ ĘÚÅÌÌÉËÌÅÒÉÎ 
ÄÅøÅÒÌÅÒÉÎÄÅÎ ÂÁøąÍÓąÚÄąÒȢ "Õ ÖÁÒÓÁÙąÍ 
ÂÁÓÉÔÌÅĥÔÉÒÍÅË ÉëÉÎ ÙÁÐąÌąÒ ÖÅ ÓąÎąÆ ĥÁÒÔÌą ÂÁøąÍÓąÚÌąË 
denir [7]. 
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"ÁÙÅÓ .%4ȟ ÂÁÚą ËÏĥÕÌÌÁÒą ÖÅÙÁ ÄÕÒÕÍÕ ÔÅÍÓÉÌ 
ÅÄÅÎ ÍÏÄÅÌÌÅÒÉ ÉëÅÒÅÎ ÏÌÁÓąÌąËÓÁÌ ÁÎÁÌÉÚ 
ÙĘÎÔÅÍÌÅÒÉÄÉÒȢ /ÌÁÓąÌąËÓÁÌ ÁËąÌ ÙİÒİÔÍÅ ÙĘÎÔÅÍÌÅÒÉȟ 
ÍÅÖÃÕÔ ÇĘÚÌÅÍÉÎ ÄÅÐÏÌÁÎÍąĥ ÈÉÐÏÔÅÚÌÅÒÄÅÎ ÂÉÒÉÎÅ 
ËÁÒĥąÌąË ÇÅÌÄÉøÉÎÅ ÄÁÉÒ ÂÉÒ ÉÎÁÎÃą ÂÅÌÉÒÌÅÍÅË ÉëÉÎ 
ËÕÌÌÁÎąÌąÒ ψ Ȣ 

k-%9+ȟ ëÏË ÅÔÉËÅÔÌÉ ĘøÒÅÎÍÅÄÅȟ ÅøÉÔÉÍ ÓÅÔÉȟ ÈÅÒ 
ÂÉÒÉ ÂÉÒ ÅÔÉËÅÔ ËİÍÅÓÉÙÌÅ ÉÌÉĥËÉÌÅÎÄÉÒÉÌÍÉĥ 
ĘÒÎÅËÌÅÒÄÅÎ ÏÌÕĥÕÒ ÖÅ ÇĘÒÅÖȟ ÂÉÌÉÎÅÎ ÅÔÉËÅÔ 
ËİÍÅÌÅÒÉÙÌÅ ÅøÉÔÉÍ ĘÒÎÅËÌÅÒÉÎÉ ÁÎÁÌÉÚ ÅÄÅÒÅËȟ ÓąÎąÆą 
belli olmayan ĘÒÎÅËÌÅÒÉÎ ÅÔÉËÅÔ ËİÍÅÌÅÒÉÎÉ ÔÁÈÍÉÎ 
etmektir [9].  

2ÁÓÔÇÅÌÅ /ÒÍÁÎȟ ÂİÙİË ÖÅÒÉ ËİÍÅÌÅÒÉ İÚÅÒÉÎÄÅ 
ÈąÚÌą ÂÉÒ ĥÅËÉÌÄÅ ëÁÌąĥÁÂÉÌÅÎȟ ÈÅÓÁÐÌÁÍÁ ÁëąÓąÎÄÁÎ 
ÖÅÒÉÍÌÉ ÂÉÒ ÔÅËÎÉËÔÉÒȢ KÏË ÓÁÙąÄÁ ÁÒÁĥÔąÒÍÁ 
ÐÒÏÊÅÓÉÎÄÅ ÖÅ ÆÁÒËÌą ÁÌÁÎÌÁÒÄÁ ÇÅÒëÅË ÄİÎÙÁ 
ÕÙÇÕÌÁÍÁÌÁÒąÎÄÁ ËÕÌÌÁÎąÌÍąĥÔąÒ ρπ Ȣ 

$6-ȟ ÄÅøÉĥËÅÎÌÅÒ ÁÒÁÓąÎÄÁËÉ ĘÒİÎÔİÌÅÒÉÎ 
ÂÉÌÉÎÍÅÄÉøÉ ÖÅÒÉ ÓÅÔÌÅÒÉÎÄÅËÉ ÓąÎąÆÌÁÎÄąÒÍÁ 
ÐÒÏÂÌÅÍÌÅÒÉ ÉëÉÎ ĘÎÅÒÉÌÍÉĥ ÂÉÒ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ 
ÙĘÎÔÅÍÉÄÉÒȢ dÓÔÁÔÉÓÔÉËÓÅÌ ĘøÒÅÎÍÅ ÔÅÏÒÉÓÉÎÅ ÖÅ 
ÙÁÐąÓÁÌ ÒÉÓË ÍÉÎÉÍÉÚÁÓÙÏÎÕÎÁ ÄÁÙÁÎÍÁËÔÁÄąÒ [11] . 

3 Bulgular 

KansÅÒ ÔÁÈÍÉÎÉÎÄÅ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÄÅÎÅÙÌÅÒÄÅ 
10-+ÁÔ KÁÐÒÁÚ $ÏøÒÕÌÁÍÁ 4ÅÓÔ 4ÅËÎÉøÉ ËÕÌÌÁÎąÌÄą 
[12 Ȣ "Õ ÔÅËÎÉËÔÅ ÖÅÒÉ ÓÅÔÉ ρπ ÅĥÉÔ ËİÍÅÙÅ ÁÙÒąÌąÒȢ 
$ÏËÕÚÕ ÅøÉÔÉÍȟ ÂÉÒÉÓÉ ÔÅÓÔ ÏÌÍÁË İÚÅÒÅ ÔÏÐÌÁÍ ÏÎ 
ÄÅÎÅÙ ÇÅÒëÅËÌÅĥÔÉÒÉÌÉÒȢ $ÁÈÁ ÓÏÎÒÁ ÅÌÄÅ ÅÄÉÌÅÎ 
ÐÅÒÆÏÒÍÁÎÓ ÄÅøÅÒÌÅÒÉÎÉÎ ÏÒÔÁÌÁÍÁÓą ÁÌąÎąÒȢ -ÁËÉÎÅ 
ĘøÒÅÎÍÅÓÉÎÄÅ ËÕÌÌÁÎąÌÁÎ ÓąÎąÆÌÁÎÄąÒÍÁ 
ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ÐÅÒÆÏÒÍÁÎÓ ÄÅøÅÒÌÅÎÄÉÒÍÅÓÉ 
ËÁÒÍÁĥąËÌąË ÍÁÔÒÉÓÉ ËÕÌÌÁÎąÌÁÒÁË ÅÌÄÅ ÅÄÉÌÉÒȢ  

  Tahmin 

   $ÏøÒÕ  9ÁÎÌąĥ 

'
Å
Ò
ë

e
k 

$ÏøÒÕ  DP YN 

9ÁÎÌąĥ YP DN 

        ¤ÅËÉÌ 3 +ÁÒÍÁĥąËÌąË ÍÁÔÒÉÓÉ 

 
$0ȡ 'ÅÒëÅË ÄÏøÒÕÄÕÒ ÖÅ ÄÏøÒÕ ÏÌÁÒÁË ÔÁÈÍÉÎ 

ÅÄÉÌÍÉĥÔÉÒȢ 

9.ȡ 'ÅÒëÅË ÄÏøÒÕÄÕÒȟ ÁÎÃÁË ÙÁÎÌąĥ ÏÌÁÒÁË 
ÔÁÈÍÉÎ ÅÄÉÌÍÉĥÔÉÒȢ 

90ȡ 'ÅÒëÅË ÙÁÎÌąĥÔąÒ ÖÅ ÙÁÎÌąĥ ÏÌÄÕøÕ ÔÁÈÍÉÎ 
ÅÄÉÌÍÉĥÔÉÒȢ 

$.ȡ 'ÅÒëÅË ÙÁÎÌąĥÔąÒ ÁÎÃÁË ÙÁÎÌąĥ ÏÌÁÒÁË ÔÁÈÍÉÎ 
ÅÄÉÌÍÉĥÔÉÒȢ 

0ÅÒÆÏÒÍÁÎÓ ĘÌëİÌÅÒÉ ÏÌÁÒÁË ÓąÎąÆ ÄÏøÒÕÌÕøÕ 
!##  ÈÅÓÁÐÌÁÎÍąĥÔąÒȢ $ÏøÒÕÌÕË ÓąÎąÆą ÎÅ ËÁÄÁÒ 

ÂÁĥÁÒąÙÌÁ ÔÁÈÍÉÎ ÅÔÔÉøÉ ÂÉÌÇÉÓÉÎÉ ÖÅÒÉÒȢ $ÅÎËÌÅÍ ρȭÄÅ 
ËÁÒÍÁĥąËÌąË ÍÁÔÒÉÓÉÎÄÅÎ ÄÏøÒÕÌÕË ÄÅøÅÒÉÎÉÎ ÎÁÓąÌ 
ÈÅÓÁÐÌÁÎÄąøą ÇĘÒİÌÍÅËÔÅÄÉÒȢ  

2/# ÅøÒÉÓÉ ÁÌÔąÎÄÁ ËÁÌÁÎ ÁÌÁÎ !5#  ÖÅ 
-ÁÔÔÈÅ×ȭÓ #ÏÒÒÅÌÁÔÉÏÎ #ÏÅÆÆÉÃÉÅÎÔ -##  
ÈÅÓÁÐÌÁÎÍąĥÔąÒȢ 

 !5#ȟ ÄÕÙÁÒÌąÌąøąÎ ρ-ĘÚÇİÎÌİøÅ ÏÒÁÎąÎą ÇĘÓÔÅÒen 
2/# ÅøÒÉÓÉ ÇÒÁÆÉøÉÄÉÒ ρσ Ȣ "Õ ÅøÒÉ ÁÌÔąÎÄÁ ËÁÌÁÎ ÁÌÁÎ 
!5# ÏÌÁÒÁË ÔÁÎąÍÌÁÎąÒȢ $ÅÎËÌÅÍ ςȭÄÅ ÇĘÒİÌÄİøİ 
İÚÅÒÅ π-ρ ÁÒÁÌąøąÎÄÁ ÉÆÁÄÅ ÅÄÉÌÅÎ !5# ÄÅøÅÒÉȟ ρȭÅ ÎÅ 
ËÁÄÁÒ ÙÁËąÎÓÁ ÍÏÄÅÌÉÎ ÐÅÒÆÏÒÍÁÎÓą Ï ËÁÄÁÒ ÉÙÉ 
demektir.  

-## ÙĘÎÔÅÍÉ $ÅÎËÌÅÍ σȭÄÅ ÇĘÒİÌÄİøİ ÇÉÂÉ 
karÍÁĥąËÌąË ÍÁÔÒÉÓÉÎÄÅËÉ ĘÌëİÔÌÅÒ ËÕÌÌÁÎąÌÁÒÁË 
ÈÅÓÁÐÌÁÎąÒȢ (ÅÄÅÆ ÖÅ ÔÁÈÍÉÎÌÅÒ ÁÒÁÓąÎÄÁ ËÉ 
ËÏÒÅÌÁÓÙÏÎ ÍÁÔÒÉÓÉ ÏÌÁÒÁË ÔÁÎąÍÌÁÎąÒȢ 

 

ὃὅὅ Ὀὖ $.Ⱦ0 .                                       (1)  

ὃὟὅρȾς ὈὖȾ Ὀὖ  ὣὔ  Ὀὔ Ⱦ
  Ὀὔ ὣὖ                                                                                  (2)  

ὓὅὅ ὈὖzὈὔ ὣὖzὣὔȾρȾς Ὀὖ
ὣὖὈὖ ὣὔὈὔ ὣὖὈὔ ὣὔ                                        
(3)  

 

!ĥÁøąÄÁ ÂÅÌÉÒÔÉÌÍÉĥ olan tablolarda, ÇĘøİÓ 
kanseri vÅÒÉ ÓÅÔÉ İÚÅÒÉÎÄÅ ëÁÌąĥąÌąÐ farËÌą 
ÓąÎąÆÌÁÎÄąÒÍÁ ÁÌÇÏÒÉÔÍÁÌÁÒą ËÕÌÌÁÎąÌÁÒÁË ÅÌÄÅ ÅÄÉÌÅÎ 
ÓÏÎÕëÌÁÒ ÉÌÅ ÐÅÒÆÏÒÍÁÎÓ ÄÅøÅÒÌÅÎÄÉÒÉÌÍÅÓÉ 
ÙÁÐąÌÍąĥÔąÒȢ 

 

4ÁÂÌÏ ρȢ 'ĘøİÓ ËÁÎÓÅÒÉ ÖÅÒÉÌÅÒÉ İÚÅÒÉÎÄÅ 
ÓąÎąÆÌÁÎÄąÒąÃąÌÁÒąÎ ÐÅÒÆÏÒÍÁÎÓÌÁÒą 

  ACC AUC MCC 

NaiveBayes %71.67 0.701 0.288 

BayesNet %72.08 0.698 0.295 

k-NN  %72.37 0.628 0.261 

RandomForest %69.58 0.634 0.184 

DVM %69.58 0.590 0.205 

 

4ÁÂÌÏ ρȭÄÅ ËÉ ÓÏÎÕëÌÁÒ ÇĘÚ ĘÎİÎÅ ÁÌąÎÁÒÁË 
ËąÙÁÓÌÁÎÄąøąÎÄÁȟ ÇĘøİÓ ËÁÎÓÅÒÉ ÖÅÒÉÌÅÒÉ İÚÅÒÉÎÄÅ 
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ÙÁÐąÌÁÎ ëÁÌąĥÍÁÄÁȟ %72.37 ile k-..ȭ ÉÎ ÄÁÈÁ ÉÙÉ 
ÔÁÈÍÉÎÌÅÍÅ ÙÁÐÔąøą ÇĘÒİÌÍİĥÔİÒ.  

4 {ƻƴǳœƭŀǊ 

"Õ ëÁÌąĥÍÁÄÁ ËÁÎÓÅÒ ÖÅÒÉÌÅÒÉ İÚÅÒÉÎÄÅ ÍÁËÉÎÅ 
ĘøÒÅÎÍÅÓÉ ÙĘÎÔÅÍÌÅÒÉ ÏÌÁÎ .ÁÉÖeBayes, Bayes NET, 
k-%9+ȟ 2ÁÎÄÏÍ&ÏÒÅÓÔȟ $6- ÉÌÅ ÓąÎąÆÌÁÎÄąÒÍÁ 
ÍÏÄÅÌÉ ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉøÉÎÄÅ ÅÌÄÅ ÅÄÉÌÅÎ ÐÅÒÆÏÒÍÁÎÓ 
ÄÅøÅÒÌÅÒÉÎÅ ÇĘÒÅ ϷχςȢσχ ÓÏÎÕëÌÁ Ë-NN ile daha iyi 
ÐÅÒÆÏÒÍÁÎÓ ÓÏÎÕëÌÁÒą ÅÌÄÅ ÅÄÉÌÄøÉÉ ÇĘÒİÌÍİĥÔİÒȢ   

dÌÅÒÄÅ ÙÁÐąÌÁÃÁË ëÁÌąĥÍÁÌÁÒÄÁ ÂÁĥËÁ 
hastaląËÌÁÒąÎ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÙĘÎÔÅÍÌÅÒÉ ÉÌÅ 
ÔÁÈÍÉÎÉ ÐÌÁÎÌÁÎÍÁËÔÁÄąÒȢ 
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mȊŜǘ 

'İÎİÍİÚÄÅ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒÉÎ ÈąÚ ËÁÚÁÎÍÁÓą ÉÌÅ ÂÉÒÌÉËÔÅȟ ëÅÖÉË ÐÒÏÊÅ ÙĘÎÅÔÉÍ 
ÙÁËÌÁĥąÍÌÁÒą ĘÎÅÍÌÉ ÎÏËÔÁÌÁÒÁ ÇÅÌÄÉȢ KÅÖÉË ÐÒÏÊÅ ÙĘÎÅÔÉÍ ÍÏÄÅÌÉ ÉÌÅ ÂÅÎÚÅÒ ÆÅÌÓÅÆÅÙÅ ÓÁÈÉÐ ÏÌÁÎ 
$ÅÖ/ÐÓ ËÁÖÒÁÍą ÄÁ ÇİÎ ÇÅëÔÉËëÅ ĘÎÅÍ ËÁÚÁÎÍÁËÔÁÄąÒȢ 3ÅËÔĘÒÄÅ ÁÖÁÎÔÁÊ ÓÁøÌÁÍÁË Ésteyen 
ÆÉÒÍÁÌÁÒ ÈÅÍ ÈąÚÌą ÐÒÏÊÅ İÒÅÔÍÅË ÈÅÍ ÄÅ ÂÕ ÐÒÏÊÅÌÅÒÉÎ ÔÁÍÁÍÌÁÎÍąĥ ÐÁÒëÁÌÁÒąÎą ÈąÚÌąÃÁ 
İÒÅÔÉÍÅ ÁÌÍÁË ÚÏÒÕÎÄÁÄąÒÌÁÒȢ "Õ ÎÏËÔÁÄÁ $ÅÖ/ÐÓ ÙÁËÌÁĥąÍą ÓİÒÅËÌÉ ÅÎÔÅÇÒÁÓÙÏÎ ÖÅ ÓİÒÅËÌÉ 
ÔÅÓÌÉÍÁÔ ÙÁËÌÁĥąÍąÙÌÁ ÇÉÒÉĥÉÍÌÅÒÅ ÁÖÁÎÔÁÊ ÓÁøÌÁÍÁËÔÁÄąÒÌÁÒȢ "Õ ëÁÌąĥÍÁÄÁ ËÕrumsal bir 
ÂÁÎËÁÄÁ ÇÅÌÉĥÔÉÒÉÌÅÎ ÙÁÚąÌąÍÌÁÒąÎ İÒÅÔÉÍ ÏÒÔÁÍąÎÁ ÁËÔÁÒąÌÍÁÓąÎą ÕëÔÁÎ ÕÃÁ ÙĘÎÅÔÅÎȟ ëÁÐÒÁÚ 
ÐÌÁÔÆÏÒÍ ÄÅÓÔÅøÉ ÏÌÁÎ ÖÅ ÙÁÚąÌąÍ ÙÁĥÁÍ ÄĘÎÇİÓİ ÁÄąÍÌÁÒąÎÄÁ ÙÅÒ ÁÌÁÎ ÁëąË ËÁÙÎÁË ËÏÄÌÕ ÖÅÙÁ 
ÐÁÒÁÌą İÒİÎÌÅÒÉ ÍÉËÒÏ ÓÅÒÖÉÓ ÓÅÖÉÙÅÓÉÎÄÅ ÅÎÔÅÇÒÅ ÅÄÅÎ ÂÉÒ ÏÔÏÍÁÔÉË ÙÁÚąÌąÍ ÔÅÓÌÉÍÁÔą 
platformundan bahsedilecektir.  
Anahtar Kelimeler:  $ÅÖ/ÐÓȟ 3İÒÅËÌÉ %ÎÔÅÇÒÁÓÙÏÎȟ 3İÒÅËÌÉ 4ÅÓÌÉÍÁÔȟ 9ÁÚąÌąÍ 9ÁĥÁÍ $ĘÎÇİÓİ 
  

Automated Software Delivery Platform 

Abstract 

Nowadays, with the rapid acceleration of technological developments, agile project 
management approaches have reached an important subject. The concept of DevOps, which 
has a similar philosophy with the agile project management model, is gaining importance day 
by day. Companies that want to gain an advantage in the sector have to produce fast projects 
and take the completed parts of these projects into production quickly. At this point, the 
DevOps approach provides advantages to enterprises with continuous integration and 
continuous delivery approach. In this study, an automated software delivery platform that 
manages the end-to-end transfer of software developed in a corporate bank to the production 
environment, cross-platform support, and integrates open source or licensed products at the 
software lifecycle steps will be discussed. 
Keywords: Devops, Continuous Integration, Continuous Delivery, Software Development Life 
Cycle 

 

1 DƛǊƛǒ 

4ÅËÎÏÌÏÊÉÎÉÎ ÈąÚÌą ÇÅÌÉĥÉÍÉ ÔÉÃÁÒÉ ĥÉÒËÅÔÌÅÒÉ ÄÅ ÂÕ 
ÈąÚÁ ÁÙÁË ÕÙÄÕÒÁÃÁË ÁËÓÉÙÏÎÌÁÒ ÁÌÍÁÙÁ 
ÙĘÎÅÌÔÍÉĥÔÉÒȢ %øÉÔÉÍȟ ÓÁøÌąËȟ ÓÁÎÁÙÉȟ ÕÌÁĥÔąÒÍÁȟ ÆÉÎÁÎÓ 
ÇÉÂÉ ÂİÙİË ÓÅËÔĘÒÌÅÒÄÅ ÏÙÕÎ ÄÅøÉĥÔÉÒÅÎ ÓÔÒÁÔÅÊÉÌÅÒ 
ÉëÅÒÉÓÉÎÄÅ ÙÅÒ ÁÌÁÂÉÌÍÅË ÉëÉÎ ÆÉÒÍÁÌÁÒ ÙąÌÌÁÒ ÓİÒÅÎ 
stratejÉË ÄĘÎİĥİÍ ÐÒÏÇÒÁÍÌÁÒą ÕÙÇÕÌÁÍÁËÔÁÄąÒȢ 
4ÁÒÉÈ ÂÏÙÕÎÃÁ ÉÎÏÖÁÓÙÏÎÁ ÙİËÌÅÎÅÎ ÁÎÌÁÍ ÏÂÊÅÌÅÒ 
ÄÅøÉĥÓÅ ÂÉÌÅ ÁÙÎąÄąÒȢ +ÕÒÕÍÌÁÒąÎȟ ÔÏÐÌÕÍÌÁÒąÎȟ 
ÇÉÒÉĥÉÍÌÅÒÉÎ ÄÅøÉĥÅÎ ÄİÎÙÁ ËÏĥÕÌÌÁÒąÎÁ ÇĘÒÅ ÙÅÎÉ Éĥ 
ÖÅÙÁ ÄİĥİÎÃÅ ÂÉëÉÍÌÅÒÉÎÅ ÇĘÒÅ ËÅÎÄÉ ÓÉÓÔÅÍÌÅÒÉÎÉ 
uyarlama ve adapte olÍÁ ÓİÒÅÃÉÎÅ ÉÎÏÖÁÓÙÏÎ 
ÄÅÍÅË ÙÁÎÌąĥ ÏÌÍÁÙÁÃÁËÔąÒȢ $ÉÊÉÔÁÌ ÄĘÎİĥİÍ ÄÅ 
ÂÕÎÕÎ ÔÅËÎÏÌÏÊÉ ÐÅÎÃÅÒÅÓÉÎÄÅÎ ÙÁÎÓąÍÁÓąÄąÒȢ 
+ÕÒÕÍÌÁÒąÎ ËÕÌÌÁÎÄąËÌÁÒą ÔÅËÎÏÌÏÊÉÌÅÒÉ ÄÅ ÚÁÍÁÎąÎ 
ĥÁÒÔÌÁÒąÎÁ ÕÙÇÕÎ ÈÁÌÅ ÇÅÔÉÒÍÅÌÅÒÉ ÓÅËÔĘÒÄÅ ÁÖÁÎÔÁÊ 
ÓÁøÌÁÙÁÃÁË ĘÎÅÍÌÉ ÂÉÒ ÕÎÓÕÒÄÕÒȢ vÚÅÌÌÉËÌÅ Ëurumsal 
ÆÉÒÍÁÌÁÒ ÙąÌÌÁÒÃÁ ÂİÙİË ÖÅ ëÏË ÂÉëÉÍÌÉ ÓÉÓÔÅÍÌÅÒ ÉÌÅ 

ëÁÌąĥÍÁÌÁÒąÎÁ ÄÅÖÁÍ ÅÔÔÉËÌÅÒÉÎÄÅÎ ÄÏÌÁÙąȟ ÂÁÚą 
ÓÉÓÔÅÍÌÅÒ ÚÁÍÁÎąÎ ÇÅÒÉÓÉÎÄÅ ËÁÌÍÁËÔÁȟ ÕÆÁË ÂÉÒ 
ÄÅøÉĥÉËÌÉøÉÎ ÙÁÐąÌÍÁÓą ÂÉÌÅ ÎÅÒÅÄÅÙÓÅ ÉÍËÝÎÓąÚ ÈÁÌÅ 
gelmektedir.  

"Õ ÈąÚÁ ÁÙÁË ÕÙÄÕÒÁÂÉÌÍÅË ÉëÉÎȟ ÇÅÌeneksel 
ÐÒÏÊÅ ÙĘÎÅÔÉÍ ÍÏÄÅÌÌÅÒÉ ÔÅÒËÅÄÉÌÅÒÅË ëÅÖÉË ÐÒÏÊÅ 
ÙĘÎÅÔÉÍ ÓÉÓÔÅÍÌÅÒÉÎÅ ÇÅëÉĥ ÂÁĥÌÁÍąĥÔąÒ ρ Ȣ KÅÖÉË 
ÐÒÏÊÅ ÙĘÎÅÔÉÍÉ ÉÌÅ ÐÒÏÊÅ ÔÁËąÍÌÁÒąÎąÎ ÄÅøÉĥÅÎ 
ËÏĥÕÌÌÁÒÁ ÄÁÈÁ ÈąÚÌą ÁËÓÉÙÏÎ ÖÅÒÅÂÉÌÄÉËÌÅÒÉ 
ÒÁÐÏÒÌÁÎÍąĥÔąÒ ς Ȣ !ÇÉÌÅ ÍÁÎÉÆÅÓÔÏÓÕÎÄÁ ÙÅÒ ÁÌÁÎ τ 
temel deøÅÒ ĥÕÎÌÁÒÄąÒȡ  

¶ dĥ ÓİÒÅëÌÅÒÉ ÖÅ ÁÒÁëÌÁÒÄÁÎ ÚÉÙÁÄÅ ÂÉÒÅÙÌÅÒ ÖÅ 
ÂÉÒÅÙÌÅÒ ÁÒÁÓąÎÄÁËÉ ÅÔËÉÌÅĥÉÍ ÄÅøÅÒÌÉÄÉÒȢ 

¶ +ÁÐÓÁÍÌą ÂÉÒ ÄÏËİÍÁÎÔÁÓÙÏÎ ÓİÒÅÃÉÄÅÎ 
ÚÉÙÁÄÅȟ ëÁÌąĥÁÎ ÂÉÒ ÙÁÚąÌąÍ ÏÒÔÁÙÁ ËÏÙÍÁË 
ÄÁÈÁ ÄÅøÅÒÌÉÄÉÒȢ 

¶ -İĥÔÅÒÉ ÉÌÅ ÉĥÂÉÒÌÉøÉ ÙÁÐÍÁËȟ ÓĘÚÌÅĥÍÅ 
ÇĘÒİĥÍÅÌÅÒÉÎÄÅÎ ÄÁÈÁ ĘÎÅÍÌÉÄÉÒȢ 
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¶ $ÅøÉĥÉÍÅ ÃÅÖÁÐ ÖÅÒÍÅËȟ ÍÅÖÃÕÔ ÐÌÁÎą 
ÉÚÌÅÍÅËÔÅÎ ÄÁÈÁ ĘÎÅÍÌÉÄÉÒȢ 

KÅÖÉË ÐÒÏÊÅ ÙĘÎÅÔÉÍ ËİÌÔİÒİÎİÎ ÙÁÙÇąÎÌÁĥÍÁÓą 
ÂÅÒÁÂÅÒÉÎÄÅ ÔÁÍÁÍÌÁÙąÃą ÕÎÓÕÒ ÏÌÁÎ $ÅÖ/ÐÓ 
ËİÌÔİÒİÎÅ ÙÁËąÎÌÁĥÍÁÙÁ ÏÌÁÎÁË ÓÁøÌÁÍÁËÔÁÄąÒȢ 
9ÁÚąÌąÍ ÇÅÌÉĥÔÉÒÍÅ ÓİÒÅëÌÅÒÉÎÄÅ ÅÌÄÅ ÅÄÉÌÅÎ Èąz, 
$ÅÖ/ÐÓ ÓİÒÅÃÉ ÉÌÅ ĘÒÔİĥÔİÒİÌÅÒÅË ÂÕ ÄĘÎİĥİÍÄÅÎ 
ÍÁËÓÉÍÕÍ ÆÁÙÄÁ ÓÁøÌÁÍÁË ÍİÍËİÎ ÏÌÁÂÉÌÉÒȢ :ÉÒÁ 
$ÅÖ/ÐÓȟ ÓİÒÅËÌÉ ÅÎÔÅÇÒÁÓÙÏÎ ÖÅ ÓİÒÅËÌÉ ÔÅÓÌÉÍÁÔ ÇÉÂÉ 
ÂÁĥÌąËÌÁÒ ÁÌÔąÎÄÁ ÂÕÎÕ ÖÁÁÄ ÅÔÍÅËÔÅÄÉÒȢ !ÙÒąÃÁ 
$ÅÖÅÌÏÐÍÅÎÔ ÖÅ /ÐÅÒÁÔÉÏÎ ËÅÌÉÍÅÌÅÒÉÎÄÅÎ ÔİÒÅÔÉÌÅÎ 
bu kavram, ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÍÅ ÅËÉÐÌÅÒÉ ÉÌÅ 
ÏÐÅÒÁÓÙÏÎÅÌ ÅËÉÐÌÅÒÉ ÁÒÁÓąÎÄÁËÉ ÉÌÅÔÉĥÉÍÉ ÁÒÔÔąÒÍÁÙą 
ÈÅÄÅÆÌÅÒȟ ÂÕ ÄÁ ÁÇÉÌÅ ÍÁÎÉÆÅÓÔÏÓÕÎÄÁ ÂÁÈÓÅÔÔÉøÉÍÉÚ 
ÂÉÒÉÎÃÉ ÍÁÄÄÅÙÅ ËÁÒĥąÌąË ÇÅÌÍÅËÔÅÄÉÒ σ Ȣ  

"Õ ÂÉÌÄÉÒÉÄÅ ËÕÒÕÍÓÁÌ ÂÉÒ ÆÉÎÁÎÓ ËÕÒÕÌÕĥÕÎÄÁ 
ÙÁÐąÌÁÎ ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ ÐÒÏÊÅÓÉ olan otomatik 
ÙÁÚąÌąÍ ÔÅÓÌÉÍÁÔą ÐÒÏÊÅÓÉÎÄÅÎ ÂÁÈÓÅÄÉÌÅÃÅËÔÉÒȢ 
"ÁÎËÁ ÇÉÂÉ ÓąËą ÄÅÎÅÔÉÍ ÁÌÔąÎÄÁ ëÁÌąĥÍÁË ÚÏÒÕÎÄÁ 
ÏÌÁÎ ËÕÒÕÍÌÁÒÄÁ ÂÕ ÔÁÒÚ ÄĘÎİĥİÍÌÅÒÉÎ ÙÁÐąÌÍÁÓą 
ÂÉÒëÏË ÚÏÒÌÕË ÉëÅÒÍÅËÔÅȟ ÕÆÁË ÈÁÔÁÌÁÒÁ ÂÉÌÅ ÔÏÌÅÒÁÎÓ 
ÇĘÓÔÅÒÉÌÍÅÍÅËÔÅÄÉÒȢ $ÏÌÁÙąÓąÙÌÁ ÂÉÒ ÙÁÎÄÁÎ 
siÓÔÅÍÌÅÒ ÓİÒÅËÌÉ ÁËÔÉÆ ÏÌÁÒÁË ëÁÌąĥÍÁÓą ÇÅÒÅËÉÒËÅÎ 
ÂÉÒ ÙÁÎÄÁÎ ÄÁ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒÉÎ ÕÙÁÒÌÁÍÁ ÖÅ 
ÅÎÔÅÇÒÁÓÙÏÎÌÁÒąÎąÎ ÙÁÐąÌÍÁÓą ÂÉÒ ÓÅëÅÎÅË ÄÅøÉÌ 
zorunluluktur.  

2  [ƛǘŜǊŀǘǸǊ mȊŜǘƛ vŜ Tƭƛǒƪƛƭƛ 4ŀƭƤǒƳŀƭŀǊ 

'İÎİÍİÚ ÙÁÚąÌąÍ ÄİÎÙÁÓąÎÄÁ ÓİÒÅëÌÅÒ ëÏË ÈąÚÌą 
ÇÅÌÉĥÍÅËÔÅÄÉÒȢ "Õ ÓİÒÅëÌÅÒ ÙÁÚąÌąÍąÎ ëÅĥÉÔÌÉÌÉøÉÎÄÅÎ 
ÚÉÙÁÄÅȟ ÙÁÚąÌąÍ ÙÁĥÁÍ ÄĘÎÇİÓİ ÉëÅÒÉÓÉÎÄÅËÉ 
ÓİÒÅëÌÅÒÉ ËÁÐÓÁÍÁËÔÁÄąÒȢ υ-ρπ ÙąÌ ĘÎÃÅÓÉÎÄÅ ÅÌÌÅ ÖÅ 
ÉÎÓÁÎ ÄÅÎÅÔÉÍÉÎÄÅ ÙÁÐąÌÁÎ ÉĥÌÅÒȟ ÇİÎİÍİÚÄÅ 
ÏÔÏÍÁÔÉË ÏÌÁÒÁË ÇÅÒëÅËÌÅĥÍÅËÔÅÄÉÒȢ !ÙÎą ÚÁÍÁÎÄÁ 
ÙÁÐąÌÁÎ ÉĥÌÅÒÉÎ ÓİÒÅÓÉ ÓÁatler seviyesinden, saniye 
ÈÁÔÔÁ ÍÉÌÉ ÓÁÎÉÙÅÙÅ ËÁÄÁÒ ÄİĥÍİĥÔİÒȢ vÎÃÅËÉ 
ÂĘÌİÍÄÅ ÄÅ ÂÁÈÓÅÄÉÌÄÉøÉ İÚÅÒÅ $ÅÖ/ÐÓ ÂÕ 
ÓİÒÅëÌÅÒÉÎ ÂÁĥąÎÄÁ ÇÅÌÍÅËÔÅÄÉÒȢ $ÅÖ/ÐÓ ÉÌÅ ĘÚÅÌÌÉËÌÅ 
ÓÏÎ ÙąÌÌÁÒÄÁ ÏÌÄÕËëÁ ÆÁÚÌÁ ëÁÌąĥÍÁ ÙÁÐąÌÍąĥ ÖÅ ÂÕ 
ëÁÌąĥÍÁÌÁÒÄÁ ÈÅÍ ËÁÌÉÔÅ ÈÅÍ ÄÅ ÍÁÌÉÙÅÔ ÙĘÎİÎÄÅÎ 
ÂÁĥÁÒąÌą ÓÏÎÕëÌÁÒ ÁÌÄąøą ÇĘÒİÌÍİĥÔİÒȢ  

$ÅÖ/ÐÓ ÉÌÅ ÉÌÇÉÌÉ ÙÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒąÎ ÂÁĥąÎÄÁ 
-ÁÎÉÓÈ 6ÉÒÍÁÎÉȭÎÉÎ τ  ςπρυ ÙąÌąÎÄÁ ÙÁÐÍąĥ ÏÌÄÕøÕ 
ëÁÌąĥÍÁ ÇÅÌÍÅËÔÅÄÉÒȢ "Õ ëÁÌąĥÍÁÄÁȟ ÙÁÚąÌąÍ ÙÁĥÁÍ 
ÄĘÎÇİÓİÎÄÅ ëÅÖÉË ÙÁËÌÁĥąÍÌÁÒąÎ ÂÅÎÉÍÓÅÎÍÅÓÉ 
ÓÏÎÕÃÕȟ ÂÁĥÁÒąÌą ÓÏÎÕëÌÁÒ ÁÌąÎÍÁÍąĥÔąÒȢ KÅÖÉË 
ÙÁËÌÁĥąÍÌÁÒ ÉÌÅ $ÅÖ/ÐÓ ÓİÒÅÃÉÎÅ ÁÉÔ ÓİÒÅËÌÉ 
ÅÎÔÅÇÒÁÓÙÏÎ ÍÏÄÅÌÉ ÂÅÎÉÍÓÅÎÄÉøÉ ÚÁÍÁÎ ÂÉÌÇÉ 
ÔÅËÎÏÌÏÊÉÌÅÒÉ ÐÒÏÊÅÌÅÒÉÎÄÅ ÂÁĥÁÒąÌą ÓÏÎÕëÌÁÒ ÁÌąÎÄąøą 
ÂÅÌÉÒÔÉÌÍÉĥÔÉÒȢ $ÅÖ/ÐÓ ÓİÒÅÃÉÎÉÎȟ ëÅÖÉË ÙÁËÌÁĥąÍÌÁÒÁ 
ÕÙÇÕÎ ÏÌÄÕøÕ ëÁÌąĥÍÁÄÁ ÁÙÒąÃÁ ÂÅÌÉÒÔÉÌÍÉĥÔÉÒȢ 

!ÎÄÒÅÊ $ÙÃË ÖÅ ÁÒËÁÄÁĥÌÁÒąÎąÎ υ  ςπρυ ÙąÌąÎÄÁ 
ÙÁÐÍąĥ ÏÌÄÕËÌÁÒą ëÁÌąĥÍÁÌÁÒąÎÄÁȟ ÓİÒİÍ ÙĘÎÅÔÉÍÉ 
ÉÌÅ $ÅÖ/ÐÓ ÓİÒÅëÌÅÒÉÎÉÎ ÁÙÎą ÁÎÌÁÍÁ ÇÅÌÍÅÄÉøÉÎÉȟ ÉËÉ 
ÙÁËÌÁĥąÍąÎ ÂÉÒÂÉÒÉÎÄÅÎ ÆÁÒËÌą ÏÌÄÕøÕÎÕ ÂÅÌÉÒÔÍÅÙÅ 
ëÁÌąĥÍąĥÌÁÒÄąÒȢ KÁÌąĥÍÁÄÁȟ ÓİÒİÍ ÙĘÎÅÔÉÍÉÎÉÎ 
Dev/ÐÓ ÓİÒÅëÌÅÒÉ ÉëÅÒÉÓÉÎÄÅËÉ ÂÉÒ ÂÁÓÁÍÁøą ÏÌÄÕøÕ 
ÁëąËëÁ ÂÅÌÉÒÔÉÌÍÉĥÔÉÒȢ "Õ ËÁÖÒÁÍÌÁÒ ÎÅÔ ÏÌÁÒÁË ÉÆÁÄÅ 
ÅÔÍÅÙÉÐȟ ÙÁÒą ÓİÒÅëÌÅÒ ÏÌÁÒÁË ÙĘÎÅÔÅÎ ËÕÒÕÍÌÁÒąÎ 
ÏÌÕÍÓÕÚ ÓÏÎÕëÌÁÒ ÁÌÁÃÁøą ÖÕÒÇÕÌÁÎÍąĥÔąÒȢ 

"ÉÒ ÄÉøÅÒ ÂÁĥÁÒąÌą $ÅÖ/ÐÓ ëÁÌąĥÍÁÓą ÄÁ 
Muhammad Waseem ve ekibinin φ  ëÁÌąĥÍÁÓąÄąÒȢ 
"Õ ëÁÌąĥÍÁÄÁȟ ÍÉÃÒÏÓÅÒÖÉÓ ÍÉÍÁÒÉÓÉ ÉÌÅ ÙÁÚąÌąÍ 
ÓİÒÅëÌÅÒÉ ÍÏÎÏÌÉÔ ËİëİË ÐÁÒëÁÌÁÒÁ ÂĘÌİÎÍÅÓÉ ÖÅ ÂÕ 
ÍÏÎÏÌÉÔ ÕÙÇÕÌÁÍÁÌÁÒąÎ ËÏÎÔÒÏÌİÎİÎ $ÅÖ/ÐÓ 
ÓİÒÅëÌÅÒÉ ÉÌÅ ÙĘÎÅÔÉÌÍÅÓÉ ÓÏÎÕÃÕ ÏÒÔÁÙÁ ëąËÁÃÁË 
ÓÏÒÕÎÌÁÒąÎ ëĘÚİÍİÎÅ ÙĘÎÅÌÉË ÁëąËÌÁÍÁÌÁÒÄÁ 
bulunulmuĥÔÕÒȢ $ÅÖ/ÐÓ ÓİÒÅëÌÅÒÉÎÉÎ 
ÍÉÃÒÏÓÅÒÖÉÓÌÅÒÉ ÙĘÎÅÔÍÅ ËÏÎÕÓÕÎÄÁËÉ ëÉÚÇÉÌÅÒÉÎÉÎ 
net olarak belirtilmemesi bu durumun tetikleyicisi 
ÏÌÁÒÁË ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȢ 

$ÅÖ/ÐÓ ÓİÒÅëÌÅÒÉ ÉÌÅ ÂÉÒÌÉËÔÅ $ÅÖ/ÐÓ ÁÒÁëÌÁÒąÎą 
ËÏÎÕ ÅÄÉÎÅÎ ëÁÌąĥÍÁÌÁÒÄÁ ÙÁÐąÌÍąĥÔąÒȢ "Õ 
ëÁÌąĥÍÁÌÁÒÄÁÎ ÂÉÒÉÄÅȟ -ÉË +ÅÒÓÔÅÎȭÉÎ χ  ςπρψ 
ÙąÌąÎÄÁ ÙÁÐÍąĥ ÏÌÄÕøÕ ëÁÌąĥÍÁÄąÒȢ "Õ ëÁÌąĥÍÁÄÁȟ 
$ÅÖ/ÐÓ ÓİÒÅëÌÅÒÉ ÈÅÒ ÎÅ ËÁÄÁÒ ÁÒÁëÌÁÒ ÔÏÐÌÕÌÕøÕ 
ÏÌÍÁÓÁ ÄÁ ÂÕ ÓİÒÅëÌÅÒÉÎ ÙĘÎÅÔÉÌÅÂÉÌÍÅÓÉ ÉëÉÎ ÂÁÚą 
ÁÒÁëÌÁÒąÎ ÙÁÒÄąÍąÎÁ ÉÈÔÉÙÁë ÄÕÙÁÃÁøą ÂÅÌÉÒÔÉÌÍÉĥÔÉÒȢ 
+ÏÄÕÎ ÂÉÒ ÙÁÚąÌąÍÃą ÔÁÒÁÆąÎÄÁÎ ÙÁÚąÍąÎÁ ÂÁĥÌÁÎÍÁÓą 
ÁÄąÍąÎÄÁÎȟ ÂÕ ËÏÄÕÎ ÂÉÒ ÓÕÎÕÃÕÙÁ ÙİËÌÅÎÍÅÓÉȟ 
ÄÅÒÌÅÎÍÅÓÉȟ ËÏÄ ëąËÔąÌÁÒąÎąÎ ÆÁÒËÌą ÏÒÔÁÍÌÁÒÁ 
ÄÁøąÔąÌÍÁÓą ÖÅ ÖÅÒÓÉÙÏÎÌÁÎÍÁÓą ÇÉÂÉ ÓİÒÅëÌÅÒÉÎ ÈÅÒ 
ÂÉÒÉÎÄÅ ĘÎÅÍÌÉ ÂÁÚą $ÅÖ/ÐÓ ÁÒÁëÌÁÒą ÂÕÌÕÎÄÕøÕ 
ÂÅÌÉÒÔÉÌÍÉĥÔÉÒȢ "Õ ÁÒÁëÌÁÒąÎ ÂÁÚąÌÁÒą ÄÅÔÁÙÌą ÏÌÁÒÁË 
ÁëąËÌÁÎÍąĥÔąÒȢ  

3 DevOps Felsefesi  

,ÉÔÅÒÁÔİÒ ËąÓÍąÎÄÁ ÄÁ ÁÔąÆÔÁ ÂÕÌÕÎÕÌÄÕøÕ İÚÅÒÅȟ 
$ÅÖ/ÐÓ ÁÓÌąÎÄÁ ÂÉÒ ÁÒÁëÌÁÒ ÔÏÐÌÕÌÕøÕ ÉÌÅ ëÁÌąĥÍÁË 
ÁÎÌÁÍąÎÁ ÇÅÌÍÅÍÅËÔÅÄÉÒȢ !ÒÁëÌÁÒÄÁÎ ÚÉÙÁÄÅ ÆÁÒËÌą 
ÂÉÒÉÍÌÅÒ ÁÒÁÓąÎÄÁËÉ ÅÔËÉÌÅĥÉÍÉ ÁÒÔÔąÒÁÎ ÖÅ ÂÉÒÌÉËÔÅ 
ëÁÌąĥÍÁÙÁ ÙĘÎÅÌÔÅÎ ÂÉÒ ÙÁËÌÁĥąÍ ÂÉëÉÍÉÄÉÒȢ KÅÖÉË 
ÓİÒÅëÌÅÒ ÉÌÅ ÇİëÌİ ÂÁøÌÁÒÁ ÓÁÈÉÐ ÏÌÍÁÓąÎÁ ÒÁÇÍÅÎȟ 
ÓÁÄÅÃÅ ÓÏÎ ËÕÌÌÁÎąÃąÙÁ ÓÕÎÕÌÁÎ İÒİÎİÎ ËÏÄÕÎÕ 
ÄÅøÉÌ ÈÉÚÍÅÔÉÎ ÔÁÍÁÍąÎą ÇĘÚ ĘÎİÎÅ ÁÌÁÒÁË ëÁÌąĥÍÁÙą 
ÔÅÍÓÉÌ ÅÔÍÅËÔÅÄÉÒȢ $ÏÌÁÙąÓąÙÌÁ ÂÉÒÉÍÌÅÒ ÁÒÁÓąÎÄÁ 
ËÕÒÕÌÁÎ ÂÌÏËÌÁÒą ÏÒÔÁÄÁÎ ËÁÌÄąÒÁÒÁË ÈÉÚÍÅÔÉÎ 
ÔÁÍÁÍąÎąȟ ÈÉÚÍÅÔÉ ÖÅÒÅÎ ÔİÍ ËÉĥÉÌÅÒÉÎ ÂÉÒÌÉËÔÅ ÕÙÕÍ 
ÖÅ ÅÔËÉÌÅĥÉÍ ÉëÉÎÄÅ ëÁÌąĥÍÁÓąÙÌÁ ÇÁÒÁÎÔÉ ÅÔÍÅËÔÅÄÉÒȢ 
"ĘÙÌÅÃÅ ÇÅÌÉĥÔÉÒÉÌÅÎ ÖÅ ÍİĥÔÅÒÉÌÅÒÅ ÓÕÎÕÌÁÎ 
İÒİÎÌÅÒÄÅ ËÁÌÉÔÅÙÉ ÁÒÔÔąÒËÅÎȟ ÅËÉÐÌÅÒ ÁÒÁÓą ÉÌÅÔÉĥÉÍÉ 
ÖÅ ÖÅÒÉÍÌÉÌÉøÉ ÄÅ ÁÒÔÔąÒąÒȢ "ÕÒÁÙÁ kadar 
ÁÎÌÁÔÔąËÌÁÒąÍąÚÄÁÎ ÙÏÌÁ ëąËÁÒÁË $ÅÖ/ÐÓȭÕÎ ÓİÒÅËÌÉ 
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ÔÅÓÌÉÍÁÔÁ ÉÍËÝÎ ÖÅÒÍÅÓÉ ÉÌÅ ÄÅÒÌÅÍÅ ÁĥÁÍÁÓąÎÄÁÎ 
ÔÅÓÌÉÍÁÔ ÁĥÁÍÁÓąÎÁ ËÁÄÁÒ ÙÁÚąÌąÍ ÙÁÙąÎÌÁÍÁ ÈąÚąÎą 
ÁÒÔÔąÒÄąøą ÇĘÚÌÅÍÌÅÎÍÉĥÔÉÒȢ 5ÙÇÕÌÁÍÁ 
ÇİÎÃÅÌÌÅÍÅÌÅÒÉ ÖÅ ÁÌÔÙÁÐą ÄÅøÉĥÉËÌÉËÌÅÒÉÎÉÎ ÄÏøÒÕ 
ËÁÌÉÔÅÄÅ ÏÌÄÕøundan emin olunarak teslimat 
ÇİÖÅÎÉÒÌÉÌÉøÉÎÉ ÐÅËÉĥÔÉÒÉÌÉÒȢ /ÔÏÍÁÓÙÏÎÕ ÖÅ ÄÅøÉĥÅÎ 
ÓÉÓÔÅÍÌÅÒÉ ÖÅÒÉÍÌÉ ÂÉÒ ĥÅËÉÌÄÅ ÙĘÎÅÔÍÅÙÉ ÍİÍËİÎ 
ËąÌÍÁËÔÁÄąÒȢ 3ÁÈÉÐÌÉË ÖÅ ÓÏÒÕÍÌÕÌÕË ÇÉÂÉ ĘÚÅÌÌÉËÌÅÒÉ 
ÆÁÒËÌą ëÁÌąĥÍÁ ÁÌÁÎÌÁÒąÎÄÁËÉ ÔÁËąÍÌÁÒÁ ÁĥąÌÁÙÁÒÁË 
ËÕÒÕÍ ËİÌÔİÒİÎİÎ ÇÅÌÉĥÍÅÓÉÎÅ ËÁÔËą ÙÁÐÁÒȟ 
ÄÅÎÅÔÉÍ ÖÅ ÕÙÕÍÌÕÌÕË ÇÉÂÉ ËÏÎÕÌÁÒÄÁÎ ĘÄİÎ 
ÖÅÒÍÅÄÅÎ ÇİÖÅÎÌÉË ËÁÙÇąÓąÎą ÏÒÔÁÄÁÎ ËÁÌÄąÒąÒȢ 

DevOps ÆÅÌÓÅÆÅÓÉÎÉÎ ËÕÒÕÍ ÉëÉÎÄÅ 
ÙÁÙÇąÎÌÁĥÔąÒÁÂÉÌÍÅÓÉ ÉëÉÎ ÈÅÍ ËİÌÔİÒ ÈÅÍÄÅ ÂÁËąĥ 
ÁëąÓąÎąÎ ÄÅøÉĥÔÉÒÉÌÍÅÓÉ ÇÅÒÅËÍÅËÔÅÄÉÒȢ DevOps, en 
basit haliyle geleÎÅËÓÅÌ ÏÌÁÒÁË ÓÉÌÏ ÍÁÎÔąøą ÉÌÅ 
ÇÅÌÉĥÔÉÒÍÅ ÖÅ ÏÐÅÒÁÓÙÏÎ ÅËÉÐÌÅÒÉ ÁÒÁÓąÎÄÁËÉ 
ÂÁÒÉÙÅÒÌÅÒ ÖÅ ÉÌÅÔÉĥÉÍÓÉÚÌÉøÉ ËÁÌÄąÒÍÁÙą ÁÍÁëÌÁÒȢ 
+İëİË ëÁÐÌą ËÕÒÕÍÌÁÒÄÁ ÏÐÅÒÁÓÙÏÎ ÖÅ ÇÅÌÉĥÔÉÒÍÅ 
ÅËÉÐÌÅÒÉ ÁÙÒą ÅËÉÐÌÅÒ ÏÌÍÁÙÁÂÉÌÉÒ ÖÅ ÈÅÒ ÉËÉ ÉĥÉ ÄÅ ÁÙÎą 
ËÉĥÉÌÅÒ ÙÁÐąÙÏÒ ÏÌÁÂÉÌÉÒȢ $evOps felsefesinde ise hem 
ÇÅÌÉĥÔÉÒÉÃÉÌÅÒÉÎ İÒÅÔËÅÎÌÉøÉÎÉÎ ÈÅÍ ÄÅ 
ÏÐÅÒÁÓÙÏÎÌÁÒąÎ ÇİÖÅÎÌÉÒÌÉøÉÎÉÎ ÉÙÉÌÅĥÔÉÒÉÌÍÅÓÉ ÉëÉÎ 
ÅËÉÐÌÅÒ ÂÉÒÌÉËÔÅ ëÁÌąĥąÒȢ 3ÁøÌÁÎÁÎ ÈÉÚÍÅÔÉÎ ËÁÌÉÔÅÓÉÎÉÎ 
ÁÒÔÔąÒąÌÍÁÓą ÉëÉÎ ÂÉÒÌÉËÔÅ ëÁÂÁÌÁÒÌÁÒȢ -İĥÔÅÒÉ 
gereksinimleri ve bu gereksinimlerin 
ËÁÒĥąÌÁÎÁÂÉÌÍÅÓÉ ÉëÉÎ ÏÒÔÁË ÂÉÒ ÂÁËąĥ ÁëąÓą 
ÇÅÌÉĥÔÉÒÉÒÌÅÒ ÖÅ ÇÅÌÅÎÅËÓÅÌ ÏÌÁÒÁË ËÅÎÄÉÌÅÒÉÎÅ ÁÔÁÎÁÎ 
ÕÎÖÁÎÌÁÒąÎ ËÁÐÓÁÍąÎą ÁĥÁÒÁË İÒİÎİÎ ÔİÍ 
ÓÏÒÕÍÌÕÌÕøÕÎÕ İÓÔÌÅÎÉÒÌÅÒȢ  

$ÅÖ/ÐÓȟ ĘÚÅÌÌÉËÌÅ ÂİÙİË ëÁÐÌą ËÕÒÕÍÌÁÒÁ 
ÚÁÍÁÎÄÁÎ ÔÁÓÁÒÒÕÆ ÄÏÌÁÙąÓąÙÌÁ ÍÁÌÉÙÅÔ ËÁÚÁÎąÍą 
ÓÁøÌÁÒȢ &ÁËÁÔ ÂÕ ÆÅÌÓÅÆÅ ÄÏøÒÕ ĘÚİÍÓÅÎÍÅÄÉøÉ 
ÔÁËÄÉÒÄÅ ÂÉÒëÏË ÆÁÒËÌą ÕÚÍÁÎ ÓÉÓÔÅÍÉ ÂÉÒ ÁÒÁÄÁ 
ÂÁÒąÎÄąÒÁÎ ÄÅÖÁÓÁ ÓÉÓÔÅÍÌÅÒÄÅ ÁËÓÁÍÁÌÁÒÁ ÎÅÄÅÎ 
olabilir.  

"Õ ÎÅÄÅÎÌÅÒÄÅÎ ĘÔİÒİ ËÕÒÕÍÌÁÒÄÁ $ÅÖ/ÐÓ 
ÓİÒÅÃÉ ÕÙÇÕÌÁÎÍÁË ÉÓÔÅÎÉÙÏÒÓÁȟ ĘÎÃÅÌÉËÌÅ ÉÈÔÉÙÁë 
ÔÅÓÐÉÔ ÅÄÉÌÍÅÓÉȟ ÓÙÓÔÅÍ ÉëÅÒÉÓÉÎÄÅËÉ ÁËÓÁÙÁÎ ÒÏÌÌÅÒȟ 
ÓİÒÅëÌÅÒ ÁÎÁÌÉÚ ÅÄÉÌÍÅÌÉȢ 3İÒÅÃÉÎ ÇÅÒÅËÔÉÒÄÉøÉ 
ÙÁÚąÌąÍÌÁÒ ÁëąË ËÁÙÎÁË ËÏÄÌÕ ÖÅÙÁ ÔÉÃÁÒÉ İÒİÎ 
ÆÁÒËÅÔÍÅËÓÉÚÉÎ ÉÈÔÉÙÁÃą ËÁÒĥąÌÁÙÁÃÁË ĥÅËÉlde 
ÓÅëÉÌÍÅÌÉÄÉÒȢ  

"ÉÌÄÉÒÉÎÉÎ ÂÉÒ ÓÏÎÒÁËÉ ÂĘÌİÍİÎÄÅ ËÕÒÕÍÓÁÌ ÂÉÒ 
ÂÁÎËÁÄÁ $ÅÖ/ÐÓ ÓİÒÅëÌÅÒÉÎÉÎ ÏÒËÅÓÔÒÁÓÙÏÎÕÎ 
ÓÁøÌÁÙÁÃÁËȟ ÔÁÍÁÍÅÎ ËÕÒÕÍ ÉëÉ ÇÅÌÉĥÔÉÒÉÃÉ ÖÅ ÁÎÁÌÉÓÔ 
ËÁÙÎÁËÌÁÒą ÉÌÅ ÇÅÌÉĥÔÉÒÉÌÅÎ ÂÉÒ ÏÔÏÍÁÔÉË ÙÁÚąÌąÍ 
ÔÅÓÌÉÍÁÔą ÐÌÁÔÆÏÒÍÕÎ ÍÉÍÁÒÉ ÔÁÓÁÒąÍąÎÄÁÎ 
bahsedilecektir.  

4 Otomatik ̧ ŀȊƤƭƤƳ ¢ŜǎƭƛƳŀǘƤ tƭŀǘŦƻǊƳǳ aƛƳŀǊƛ 
¢ŀǎŀǊƤƳ 

/ÔÏÍÁÔÉË ÙÁÚąÌąÍ ÔÅÓÌÉÍÁÔą ÐÌÁÔÆÏÒÍÕ ËÁÔÍÁÎÌą 
ÍÉÍÁÒą ÙÁÐąÓą ÇĘÚÅÔÉÌÅÒÅË ÔÁÓÁÒÌÁÎÍąĥȟ ÓİÒÅë ÂÕ 
ÍÏÄÅÌÅ ÇĘÒÅ ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ 

 

!ĥÁøąÄÁ ¤ÅËÉÌ-ρȭÄÅ ÏÔÏÍÁÔÉË ÙÁÚąÌąÍ ÔÅÓÌÉÍÁÔą 
ÐÌÁÔÆÏÒÍÕ ËÁÔÍÁÎÌą ÍÉÍÁÒÉÓÉ ÖÅÒÉÌÍÉĥÔÉÒȢ 

 

 

¤ÅËÉÌ 20. /ÔÏÍÁÔÉË ÙÁÚąÌąÍ ÔÅÓÌÉÍÁÔą ÐÌÁÔÆÏÒÍÕ 
ËÁÔÍÁÎÌą ÍÉÍÁÒÉ 

 
!ĥÁøąÄÁ ¤ÅËÉÌ-ςȭÄÅ ÏÔÏÍÁÔÉË ÙÁÚąÌąÍ ÔÅÓÌÉÍÁÔą 

ÐÌÁÔÆÏÒÍÕ ÉëÅÒÉÓÉÎÄÅ ËÕÌÌÁÎąÌÁÎ ÔÅËÎÏÌÏÊÉ ÁÒÁÙİÚÌÅÒÉ 
ÖÅÒÉÌÍÉĥÔÉÒȢ6ÅÒÉ ÅÒÉĥÉÍ ËÁÔÍÁÎąÎÄÁȠ ÖÅÒÉ ÔÁÂÁÎÌÁÒąÎÁ 
ÄÏøÒÕÄÁÎ ÅÒÉĥÉÍÉ ĘÎÌÅÍÅË ÁÄąÎÁ ÂÉÒ ËÁÔÍÁÎ 
ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ 31, 3ÅÒÖÅÒ ÖÅ /ÒÁÃÌÅ ÖÅÒÉ 
ÔÁÂÁÎÌÁÒą ÄÅÓÔÅËÌÅÎÍÅÄÉÒȢ (ÅÒ ÔİÒÌİ ÖÅÒÉ ÉĥÌÅÍÉ ÂÕ 
ËÁÔÍÁÎ İÚÅÒÉÎÄÅÎ ÏÌÁÃÁËÔąÒȢ 3ÅÒÖÉÓ ÖÅ ÓİÒÅë 
ËÁÔÍÁÎąÎÄÁ ÉÓÅ ÂÕ ÖÅÒÉ ÅÒÉĥÉÍ ËÁÔÍÁÎąÙÌÁ ÉÌÅÔÉĥÉÍÅ 
ÇÅëÅÃÅË ÓÅÒÖÉÓÌÅÒ ÖÅ ÓİÒÅëÌÅÒ ÏÌÁÃÁËÔąÒȢ 3ÅÒÖÉÓÌÅÒ ÉëÉÎ 
!30Ȣ.%4 7ÅÂ !0) ς ËÕÌÌÁÎąÌÍÁËÔÁÄąÒȢ "ĘÙÌÅÃÅ 
ÕÙÇÕÌÁÍÁ ëÁÐÒÁÚ ÐÌÁÔÆÏÒÍ ëÁÌąĥÁÃÁË ÙÅÔÅÎÅËÌÅÒÅ 
ËÁÖÕĥÔÕÒÕÌÍÕĥÔÕÒȢ +ÕÌÌÁÎąÃąÌÁÒąÎ ÅÔËÉÌÅĥÉÍÅ 
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ÇÅëÅÃÅøÉ ×ÅÂ ÁÒÁ ÙİÚİ ÄÅ ĘÎÙİÚ ËÁÔÍÁÎąÎą 
ÏÌÕĥÔÕÒÁÃÁËÔąÒȢ "ÕÒÁÄÁ ÅÎ ÇİÎÃÅÌ ×ÅÂ ÇÅÌÉĥÔÉÒÍÅ 
ÔÅËÎÏÌÏÊÉÌÅÒÉ ËÕÌÌÁÎąÌÍÁËÔÁ ÙÅÎÉ ÖÅÒÓÉÙÏÎÌÁÒ 
ÇÅÌÄÉËëÅ ÇİÎÃÅÌÌÅÍÅ ÙÁÐąÌÍÁËÔÁÄąÒȟ ĥÕ ÁÎ ÊÁÖÁÓÃÒÉÐÔ 
ËİÔİÐÈÁÎesi olarak Angular 7 versiyonu ile 
ëÁÌąĥÍÁÌÁÒ ÄÅÖÁÍ ÅÔÍÅËÔÅÄÉÒȢ &ÁÒËÌą İÒİÎÌÅÒÉÎ 
$ÅÖ/ÐÓ ÐÌÁÔÆÏÒÍÕÎÁ ÅÎÔÅÇÒÁÓÙÏÎÕ ÂÅÌÉÒÌÉ ÁÒÁÙİÚÌÅÒ 
ÖÁÓąÔÁÓąÙÌÁ ÓÁøÌÁÎąÙÏÒȢ "Õ ÎÅÄÅÎÌÅ ÐÒÏÇÒÁÍąÎ 
ÇÅÌÉĥÔÉÒÉÌÍÅÓÉ ÂÏÙÕÎÃÁ  ÂÕ ËÁÐÓÁÍÄÁ ÂÕ ÁÒÁ ÙİÚÌÅÒÉÎ 
ÔÁÎąÍÌÁÎÍÁÓąȟ ÇÅÌÉĥÔÉÒÉÌÍÅÓÉ ÖÅ İÒİÎÅ ÐÌÕÇ-in 
ÙĘÎÔÅÍÉÙÌÅ ÂÁøÌÁÎÍÁÓą ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÅËÔÅ ÖÅ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÅÙÅ ÄÅÖÁÍ ÅÄÉÌÅÃÅËÔÉÒȢ 

 

 

¤ÅËÉÌ 2. 5ÙÇÕÌÁÍÁ ÙĘÎÔÅÍÌÅÒÉ 
$ÅÖ/ÐÓ ÐÏÒÔÁÌą ÙÁÚąÌąÍ ÐÒÏÊÅÓÉ ëąËÔąÓą İÌËÅÄÅ 

ÇÅÌÉĥÅÎ ÙÁÚąÌąÍ ÓÅËÔĘÒİÎİÎ ÉÈÔÉÙÁë ÄÕÙÁÃÁøą ÂÉÒ 
ÙÁÚąÌąÍÄąÒȢ $ÅÖ/ÐÓ ÓİÒÅëÌÅÒÉÎÉ ÏÌÕĥÔÕÒÁÎ 0ÌÁÎÌÁÍÁȟ 
+ÏÄȟ dÎĥÁȟ 4ÅÓÔȟ 9ÁÙÇąÎÌÁĥÔąÒÍÁ ÁÄąÍÌÁÒąÎą ÏÌÕĥÔÕÒÁÎ 
ÖÅ ËÕÌÌÁÎąÃą ÔÁÒÁÆąÎÄÁÎ ÓÅëÉÌÅÎ ÔÅÐËÉÎ ÒÅÁËÔÉÆ  
mikro -ÓÅÒÖÉÓÌÅÒÉÎ ÓÅÎËÒÏÎÉÚÅ ëÁÌąĥÍÁÌÁÒąÎą 
ÓÁøÌÁÍÁË ÁÍÁÃąÙÌÁ ÓİÒÅËÌÉ ÓąÎÁÍÁ ÇİÄİÍÌİ $ÅÖ/ÐÓ 
ÐÏÒÔÁÌąȟ ÙÁÚąÌąÍ ÓÅËÔĘÒİÎÄÅËÉ ÉÈÔÉÙÁëÌÁÒ ÇĘÚ ĘÎİÎÅ 
ÁÌąÎÄąøąÎÄÁ ÙÅÎÉÌÉËëÉ ÂÉÒ ÐÒÏÊÅÄÉÒȢ 'ÅÌÉĥÔÉÒÉÌÅÃÅË ÏÌÁÎ 
ÐÒÏÊÅ ÈÅÔÅÒÏÊÅÎ ÙÁÐąÌą ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÍÅ 
ÏÒÔÁÍÌÁÒąÎÁ ÕÙÇÕÎ ÏÌÁÒÁË ÓÅËÔĘÒÄÅ ÆÁÒËÌąÌąË 
ÙÁÒÁÔÁÃÁË ÎÉÔÅÌÉËÔÅÄÉÒȢ 5ÌÕÓÌÁÒ ÁÒÁÓą ÄİÚÅÙÄÅ ÔÅÐËÉÎ 
mikro -ÓÅÒÖÉÓÌÅÒÉÎ ÓĘÚ ËÏÎÕÓÕ ÈÅÔÅÒÏÊÅÎ ÏÒÔÁÍÄÁ 
ëÁÌąĥÍÁÓąÎą ÓÁøÌÁÙÁÃÁË ÁÌÔÙÁÐą ÐÒÏÊÅÎÉÎ ÙÅÎÉÌÉËëÉ ÂÉÒ 
ÙĘÎİÄİÒȢ 

 0ÒÏÊÅ ËÁÐÓÁÍąÎÄÁ ÇÅÌÉĥÔÉÒÉÌÅÃÅË ÐÌÁÔÆÏÒÍ ëÏË 
ÓÁÙąÄÁ ÆÁÒËÌą ÂÉÌÅĥÅÎ ÉÌÅ ÉÌÉĥËÉÌÉ ÏÌÍÁÓą ÎÅÄÅÎÉÙÌÅ 
ËÁÔÍÁÎÌą ÂÉÒ ÍÉÍÁÒÉ ÉÌÅ ÔÁÓÁÒÌÁÎÁÃÁËÔąÒȢ "Õ 
katmanlar: 

¶ $ÅÖ/ÐÓ ­ÒİÎ %ÎÔÅÇÒÁÓÙÏÎ +ÁÔÍÁÎą 

¶ 6ÅÒÉ %ÒÉĥÉÍ +ÁÔÍÁÎą 

¶ 3ÅÒÖÉÓ ÖÅ 3İÒÅë +ÁÔÍÁÎą 

¶ vÎÙİÚ +ÁÔÍÁÎą 

ÏÌÁÒÁË ÔÁÎąÍÌÁÎÍąĥÔąÒȢ 

0ÒÏÊÅ ËÁÐÓÁÍąÎÄÁ ÂÕ ËÁÔÍÁÎÌÁÒąÎ 
entegrasyonu, birim testleri ve fonksiyonel 
ÔÅÓÔÌÅÒÉÎÉÎ ÙÁÐąÌÍÁÓą ÐÌÁÎÌÁÎÍąĥ ÖÅ ëÁÌąĥÍÁÌÁÒÁ 
devam edilmektedir. 

ÅøÉË ÖÅÙÁ ËÁÌąÎ ÙÁÚą ËÁÒÁËÔÅÒÌÅÒÉ ÄÅ 
kullanąÌÁÂÉÌÉÒȢ !ÎÁ ÍÅÔÉÎ ÉëÉÎ ÂÕ ĥÁÂÌÏÎÕÎ 3ÔÉÌ 
'ÁÌÅÒÉÓÉÎÄÅ Ȱ'ĘÖÄÅȱ ÉÓÍÉÙÌÅ ÔÁÎąÍÌÁÎÍąĥ ÓÔÉÌ 
ËÕÌÌÁÎąÌÍÁÌąÄąÒȢ  

5 ¸ŀȊƤƭƤƳ «ƴƛǘŜƭŜǊƛ 

DevOps, SDLC(Software Development Life 
#ÙÃÌÅ  ÖÅ !ÇÉÌÅ ÓİÒÅëÌÅÒÉÎÉ ÇİëÌÅÎÄÉÒÍÅË ÁÍÁÃąÙÌÁ 
ÆÁÒËÌą ÙÁËÌÁĥąÍÌÁÒ ÕÙÇÕÌÁÒȢ "Õ ÓİÒÅëÌÅÒÅ ÇÅÒek bulut 
ÓÉÓÔÅÍÌÅÒÉÎÄÅ ÇÅÒÅËÓÅ ËÕÒÕÍÌÁÒąÎ ËÅÎÄÉ Éë 
networklerinde kurgulanabilmektedir. Buradaki 
ÓİÒÅÃÉ ÔÁÓÁÒÌÁÒËÅÎ -Ȣ 2ÁÊËÕÍÁÒȟ !Ȣ +Ȣ 0ÏÌÅȟ 6Ȣ 3Ȣ 
!ÄÉÇÅ ÖÅ 0Ȣ -ÁÈÁÎÔÁ 1ÕÁÎÄÒÁÎÔ ÙÁËÌÁĥąÍą 
ÉÚÌÅÍÉĥÌÅÒÄÉÒȢ "ĘÙÌÅÌÉËÌÅ ËÁÒĥąÌÁĥÔąËÌÁÒą ÔİÍ 
ÓÏÒÕÎÌÁÒą ÂÕ ÄĘÎÇİ ÙÁÎÉ 0ÒÏÂÌÅÍÌÅÒȟ 9ÁÎÓąÍÁÌÁÒȟ 
&ąÒÓÁÔÌÁÒ ÖÅ KĘÚİÍÌÅÒ ĥÅËÌÉÎÄÅ ÅÌÅ ÁÌąÐ ëĘÚİÍ 
İÒÅÔÍÅÙÅ ëÁÌąĥÍąĥÌÁÒÄąÒ ψ Ȣ 

 

 

¤ÅËÉÌ 3. $ÅÖ/ÐÓ ÓİÒÅëÌÅÒÉ ɍωɎ 
3İÒÅËÌÉ ÅÎÔÅÇÒÁÓÙÏÎ #) ȟ ÇÅÌÉĥÔÉÒÉÃÉÌÅÒÉÎ ËÏÄ 

ÄÅøÉĥÉËÌÉËÌÅÒÉÎÉ ÄİÚÅÎÌÉ ÁÒÁÌąËÌÁÒÌÁ ÍÅÒËÅÚÉ ÂÉÒ 
depoyla ÂÉÒÌÅĥÔÉÒÄÉøÉȟ ÂÕÎÕÎ İÚÅÒÉÎÅ ÄÅ ÏÔÏÍÁÔÉË 
ÄÅÒÌÅÍÅ ÖÅ ÔÅÓÔ ÉĥÌÅÍÌÅÒÉÎÉÎ ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉøÉ ÂÉÒ 
ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÍÅ ÕÙÇÕÌÁÍÁÓąÄąÒȢ 3İÒÅËÌÉ 
ÅÎÔÅÇÒÁÓÙÏÎÕÎ ÁÎÁ ÈÅÄÅÆÌÅÒÉȟ ÈÁÔÁÌÁÒą ÄÁÈÁ ÈąÚÌą 
ÂÕÌÕÐ ÇÉÄÅÒÍÅËȟ ÙÁÚąÌąÍ ËÁÌÉÔÅÓÉÎÉ ÇÅÌÉĥÔÉÒÍÅË ÖÅ 
ÙÅÎÉ ÙÁÚąÌąÍ ÇİÎÃÅÌÌÅÍÅÌÅÒÉÎÉÎ ÄÏøÒÕÌÁÎÍÁÓą ÖÅ 
ÙÁÙąÎÌÁÎÍÁÓą ÉëÉÎ ÇÅÒÅËÅÎ ÓİÒÅÙÉ ÁÚÁÌÔÍÁËÔąÒ ρπ Ȣ 

3İÒÅËÌÉ ÔÅÓÌÉÍ #$ ȟ ËÏÄ ÄÅøÉĥÉËÌÉËÌÅÒÉÎÉÎ 
ÏÔÏÍÁÔÉË ÏÌÁÒÁË ÄÅÒÌÅÎÄÉøÉȟ ÔÅÓÔ ÅÄÉÌÄÉøÉ ÖÅ İÒÅÔÉÍÅ 
ÙĘÎÅÌÉË ÏÌÁÒÁË ÙÁÙąÎÌÁÎÍÁÙÁ ÈÁÚąÒÌÁÎÄąøą ÂÉÒ 
ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÍÅ ÕÙÇÕÌÁÍÁÓąÄąÒȢ 4İÍ Ëod 
ÄÅøÉĥÉËÌÉËÌÅÒÉÎÉÎ ÄÅÒÌÅÍÅ ÁĥÁÍÁÓąÎÄÁÎ ÓÏÎÒÁ ÂÉÒ 
ÔÅÓÔ ÏÒÔÁÍąÎÁ ÖÅȾÖÅÙÁ İÒÅÔÉÍ ÏÒÔÁÍąÎÁ ÄÁøąÔąÌÍÁÓą 
ÁëąÓąÎÄÁÎ ÓİÒÅËÌÉ ÅÎÔÅÇÒÁÓÙÏÎÕÎ ËÁÐÓÁÍąÎą 
ÇÅÎÉĥÌÅÔÉÒȢ 3İÒÅËÌÉ ÔÅÓÌÉÍ ÄÏøÒÕ ÕÙÇÕÌÁÎąÒÓÁ 
ÇÅÌÉĥÔÉÒÉÃÉÌÅÒÉÎ ÈÅÒ ÚÁÍÁÎ ÓÔÁÎÄÁÒÔ ÂÉÒ ÔÅÓÔ 
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ÓİÒÅÃÉÎÄÅÎ ÂÁĥÁÒąÙÌÁ ÇÅëÍÉĥȟ ÄÁøąÔąÍÁ ÈÁÚąÒ ÂÉÒ 
ÄÅÒÌÅÍÅ ÙÁÐąÔą ÏÌÕÒ ρρ Ȣ 

-ÉËÒÏ ÈÉÚÍÅÔ ÍÉÍÁÒÉÓÉȟ ÔÅË ÂÉÒ ÕÙÇÕÌÁÍÁÎąÎ ÂÉÒ 
ÄÉÚÉ ËİëİË ÈÉÚÍÅÔ ĥÅËÌÉÎÄÅ ÏÌÕĥÔÕÒÕÌÄÕøÕ ÂÉÒ 
ÔÁÓÁÒąÍ ÙÁËÌÁĥąÍąÄąÒȢ (ÅÒ ÈÉÚÍÅÔ ËÅÎÄÉ ÉĥÌÅÍÉÎÄÅ 
ëÁÌąĥąÒ ÖÅ ÄÉøÅÒ ÈÉÚÍÅÔÌÅÒÌÅ ÂÁÓÉÔ ÂÉÒ ÍÅËÁÎÉÚÍÁ 
kullanan iyi taÎąÍÌÁÎÍąĥ ÂÉÒ ÁÒÁÂÉÒÉÍ !0) 
İÚÅÒÉÎÄÅÎ ÉÌÅÔÉĥÉÍ ËÕÒÁÒ ρς Ȣ 

$ÅÖ/ÐÓ 9ÁĥÁÍ $ĘÎÇİÓİ ÁĥÁøąÄÁËÉ ÁÄąÍÌÁÒą 
ËÁÐÓÁÍÁÌąÄąÒ ρσ Ȣ 

¶ /ÔÏÍÁÔÉÚÅ ËÏÄ ÁÎÁÌÉÚÉ ÓÏÎÕÃÕÎÄÁ ëąËÁÎ 
ÂÕÌÇÕÌÁÒąÎ ÇÉÄÅÒÉÌÍÅÓÉ 

¶ +ÏÄÌÁÒąÎ ËÁÙÎÁË ËÏÎÔÒÏÌ ÓÉÓÔÅÍÉÎÅ 
ÁËÔÁÒąÌÍÁÓą 

¶ +ÏÄÌÁÒąÎ ËÁÙÎÁË ËÏÎÔÒÏÌ ÓÉÓÔÅÍÉÎÄen 
ëÅËÉÌÅÒÅË ÄÅÒÌÅÎÍÅÓÉ 

¶ 3İÒÅËÌÉ %ÎÔÅÇÒÁÓÙÏÎ ÓÕÎÕÃÕÓÕÎÕÎ 
ÙÁÐąÌÁÎÄąÒÍÁ ÖÅ ÓİÒİÍÌÅÒÉ İÒÅÔÍÅÓÉȟ 
ÅÎÔÅÇÒÁÓÙÏÎ ÖÅ ËÕÌÌÁÎąÃą ÔÅÓÔÌÅÒÉÎÉÎ 
ëÁÌąĥÔąÒąÌÍÁÓą 

¶ /ÔÏÍÁÔÉÚÅ ÇİÖÅÎÌÉË ÔÅÓÔÌÅÒÉÎÉÎ ÄÅ ÄÁÈÉÌ 
ÏÌÄÕøÕ ÔÅÓÔÌÅÒÉÎ ëÁÌąĥÍÁÓą 

¶ 4ÅÓÔÌÅÒÉÎȟ 3İÒÅËÌÉ %ÎÔÅÇÒÁÓÙÏÎ ëąËÔąÌÁÒąÎąÎ 
vÅ ÙÁÐąÌÁÎÄąÒÍÁÌÁÒąÎ ÄÅÐÏÌÁÎÁÒÁË 
ÓÁËÌÁÎÍÁÓą 

¶ /ÔÏÍÁÔÉË ÂÉÒ ÓİÒİÍ ÁÒÁÃą ËÕÌÌÁÎąÌÁÒÁË 
ÁËÔÁÒąÍ ÙÁÐąÌÍÁÓą 

¶ KÅÖÒÅ ËÏÎÆÉÇİÒÁÓÙÏÎÌÁÒąÎąÎ ÙÁÐąÌÍÁÓą 

¶ 6ÅÒÉÔÁÂÁÎÌÁÒąÎąÎ ÇİÎÃÅÌÌÅÎÍÅÓÉ 

¶ 5ÙÇÕÌÁÍÁÌÁÒąÎ ÇİÎÃÅÌÌÅÎÍÅÓÉ 

¶ 4ÅÓÔ ÅÄÉÌÍÉĥ ÕÙÇÕÌÁÍÁÌÁÒąÎ ËÕÌÌÁÎąÃąÌÁÒąÎ 
ËÅÓÉÎÔÉ ÙÁĥÁÍÁÌÁÒąÎa gerek kalmadan 
ÁËÔÁÒąÌÍÁÓą 

¶ 5ÙÇÕÌÁÍÁ ÖÅ Áø ÐÅÒÆÏÒÍÁÎÓąÎąÎ ÉÚÌÅÎÍÅÓÉ 
ÖÅ ÓÏÒÕÎÌÁÒąÎ ÏÌÕĥÍÁÄÁÎ ÅÎÇÅÌÌÅÎÍÅÙÅ 
ëÁÌąĥąÌÍÁÓą 

¶ !ÄąÍÌÁÒąÎ ÉÙÉÌÅĥÔÉÒÉÌÅÒÅË ÔÅËÒÁÒÌÁÎÍÁÓąÄąÒȢ  

6 {ƻƴǳœƭŀǊ 

vÎ ÆÉÚÉÂÉÌÉÔÅ ëÁÌąĥÍÁÌÁÒą ËÁÐÓÁÍąÎÄÁ ÆÉÒÍÁ 
ÉëÉÎÄÅ ÁĥÁøąÄÁËÉ ÁËÔÉÖÉÔÅÌÅÒ ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥ ÖÅ 
ÂÕÌÇÕÌÁÒ ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 

9ÁÚąÌąÍ ÔÁÌÅÐÌÅÒÉÎÉÎ Éĥ ÐÌÁÎÌÁÒąÎÁ ÁËÔÁÒąÌÍÁÓą ÉĥÉ 
ÏÔÏÍÁÔÉËÌÅĥÔÉÒÉÌÉÎÃÅ σπ İÒİÎ ÙĘÎÅÔÉÃÉÓÉ ÉëÉÎ ÙąÌÄÁ τψ 
ÈÁÆÔÁ ÂÏÙÕÎÃÁ ÈÅÒ ÈÁÆÔÁ ÉëÉÎ σ ÓÁÁÔÌÉËȟ ÔÏÐÌÁÍÄÁ 
ÙÁËÌÁĥąË τσςπ ÓÁÁÔÌÉË ËÁÚÁÎąÍ ÓÁøÌÁÎÁÃÁËÔąÒȢ !ÙÒąÃÁ 
9ÁÚąÌąÍ ÔÁÌÅÐÌÅÒÉÎÅ ÁÉÔ ÐÌÁÎÌÁÍÁÌÁÒ ÉëÉÎ σπ İÒİÎ 

ÙĘÎÅÔÉÃÉÓÉ ÉëÉÎ ÙąÌÄÁ ςτ ÙÉÎÅÌÅÍÅ ÂÏÙÕÎÃÁ ÈÅÒ 
ÙÉÎÅÌÅÍÅÄÅ σ ÓÁÁÔÌÉËȟ ÔÏÐÌÁÍÄÁ ÙÁËÌÁĥąË ςρφπ 
ÓÁÁÔÌÉË ËÁÚÁÎąÍ ÓÁøÌÁÎÁÃÁËÔąÒȢ 9ÁÚąÌąÍ ÔÅÓÔÌÅÒÉÎÉÎ 
ÏÔÏÍÁÔÉË ÙÁÐąÌÍÁÓą ÉÌÅ σπ ÔÅÓÔëÉ ÉëÉÎ ÙąÌÄÁ ÔÏÐÌÁÍ τπ 
fonksiyonel/entegrasyon teÓÔÉ ÙÁÐąÌÄąøą ÄÕÒÕÍÄÁ 
ÔÅÓÔ ÂÁĥąÎÁ τ ÓÁÁÔÌÉËȟ ÙąÌÄÁ ÔÏÐÌÁÍ τψππ ÓÁÁÔÌÉË 
ËÁÚÁÎąÍ ÅÌÄÅ ÅÄÉÌÅÃÅËÔÉÒȢ σπ ÔÅÓÔ ÏÒÔÁÍÌÁÒąÎąÎ 
ÙĘÎÅÔÉÌÍÅÓÉ ÉëÉÎ ëÁÌąĥÁÎ σχ ËÉĥÉ ÉëÉÎ ÙąÌÄÁ ÈÁÚąÒÌÁÎÁÎ 
ÙÁËÌÁĥąË σπ ÏÒÔÁÍÄÁ ÏÒÔÁÍ ÂÁĥąÎÁ σ ÓÁÁÔÌÉËȟ ÙąÌÄÁ 
ÔÏÐÌÁÍ σσσπ ÓÁÁÔÌÉË ËÁÚÁÎąÍ ÅÌÄÅ edilecektir. SDLC 
ÄÏËİÍÁÎÌÁÒąÎąÎ ÙĘÎÅÔÉÌÍÅÓÉ ÉëÉÎ συ ËÉĥÉ ÉëÉÎ ÙąÌÄÁ 
ÔÏÐÌÁÍ ςτ ÙÉÎÅÌÅÍÅ ÂÏÙÕÎÃÁ ÙÉÎÅÌÅÍÅ ÂÁĥąÎÁ ς 
ÓÁÁÔÌÉËȟ ÔÏÐÌÁÍÄÁ ρφψπ ÓÁÁÔÌÉË ËÁÚÁÎąÍ ÅÌÄÅ 
ÅÄÉÌÅÃÅËÔÉÒȢ +ÏÄ ËÁÙÎÁĥÔąÒÍÁÌÁÒą ÉëÉÎ ς ËÉĥÉ ÉëÉÎ ÙąÌÄÁ 
ÔÏÐÌÁÍ φπ ÙÁÙÇąÎÌÁĥÔąÒÍÁ ÂÏÙÕÎÃÁ ÇÅëÉĥ ÂÁĥąÎÁ τ 
ÓÁÁÔÌÉËȟ ÔÏÐÌÁÍÄÁ τψπ ÓÁÁÔÌÉË ËÁÚÁÎąÍ ÅÌÄÅ 
ÅÄÉÌÅÃÅËÔÉÒȢ 3İÒİÍ ÐÌÁÎÌÁÍÁ ÖÅ ÅÔËÉ ÁÎÁÌÉÚÌÅÒÉÎÉÎ 
ÙÁÐąÌÍÁÓą ÉëÉÎ φπ ËÉĥÉ ÉëÉÎ ÙąÌÄÁ ÔÏÐÌÁÍ ςτ ÔÁËąÍÄÁ 
ÇÅëÉĥ ÂÁĥąÎÁ τ ÓÁÁÔÌÉËȟ ÔÏÐÌÁÍÄÁ υχφπ ÓÁÁÔÌÉË 
ËÁÚÁÎąÍ ÅÌÄÅ ÅÄÉÌÅÃÅËÔÉÒȢ 

4ÏÐÌÁÍ ςχȢσχπ ÓÁÁÔÅ ËÁÒĥąÌąË ÇÅÌÅn 2,592,510 
4, ÌÉË ÂÉÒ ËÁÚÁÎąÍ ĘÎÇĘÒİÌÍÅËÔÅÄÉÒȢ "ÕÎÌÁÒąÎ 
ÄąĥąÎÄÁ ÈÅÓÁÐÌÁÎÁÍÁÙÁÎ ÆÁÙÄÁÌÁÒȾËÁÚÁÎąÍÌÁÒ 
ÏÌÁÃÁËÔąÒȢ 

 

 

¤ÅËÉÌ 4. %ÌÄÅ ÅÄÉÌÅÎ ËÁÚÁÎąÍÌÁÒ 

7 Gelecek 4ŀƭƤǒƳŀƭŀǊ 

"Õ ëÁÌąĥÍÁ ÉÌÅ ÂÉÒÌÉËÔÅ ÙÁËÌÁĥąË ρπ ÙąÌÌąË ÂÉÒ 
ÇÅëÍÉĥÅ ÓÁÈÉÐ ÖÅ ÁÒÔąË ÙÅÎÉ ÔÅËÎÏÌÏÊÉÌÅÒÉ 
ÄÅÓÔÅËÌÅÍÅÙÅȟ ÁÒÔąË ÏÌÁÙ ÕÆËÕÎÁ ÕÌÁĥÍąĥ ÂÉÒ 3$,# 
ÏÔÏÍÁÓÙÏÎÕ ÆÁÒËÌą ÐÌÁÔÆÏÒÍÌÁÒ ÉëÉÎ ÄÅ ÏÔÏÍÁÔÉË 
teslimat yapabilecek yeterliliklere sahip bir 
uygulamaya ÄĘÎİĥÔİÒİÌİÃÅËtir. 0ÒÏÊÅÎÉÎ ϷυρȭÌÉË 
ËąÓÍą ÔÁÍÁÍÌÁÎÍąĥ ÖÅ ÄÁÈÁ ĘÎÃÅ ÔÁÍÁÍÅÎ ÍÁÎÕÅÌ 
ÏÌÁÒÁË ÙİÒİÔİÌÅÎ ÍÏÂÉÌ ÕÙÇÕÌÁÍÁÌÁÒąÎ ÔÅÓÌÉÍÁÔ 
ÓİÒÅëÌÅÒÉȟ ÐÌÁÎÌÁÍÁ ÙĘÎÅÔÉÍÉȟ ÄÅøÉĥÉËÌÉË 
ÙĘÎÅÔÉÍÉȟÉÎĥÁȟ ËÏÄ ÙĘÎÅÔÉÍÉ ÖÅ ÄÅ ÙÁÙÇąÎÌÁĥÔąÒÍÁ 
ÙĘÎÅÔÉÍÉ ÓİÒÅëÌÅÒÉ ÏÎÁÙ ÍÅËÁÎÉÚÍÁÌÁÒą ÉÌÅ ÂÉÒÌÉËÔÅ 
oÔÏÍÁÔÉË ÈÁÌÅ ÇÅÔÉÒÉÌÍÉĥÔÉÒȢ "ÕÎÄÁÎ ÓÏÎÒÁËÉ 
ëÁÌąĥÍÁÌÁÒÄÁ ÇÅÒÉÙÅ ËÁÌÁÎ ȢÎÅÔ ÔÁÂÁÎÌą ÖÅ Ã  
ÔÁÂÁÎÌą ÕÙÇÕÌÁÍÁÌÁÒą ÄÁ ÂÕ ÓİÒÅÃÅ ÄÁÈÉÌ ÅÄÅÒÅËȟ 
ÓİÒÅËÌÉ ÅÎÔÅÇÒÁÓÙÏÎÁ ÖÅ ÓİÒÅËÌÉ ÔÅÓÌÉÍÁÔÁ ÉÍËÝÎ 
ÔÁÎąÙÁÎȟ ËÕÌÌÁÎąÌÁÎ ÁÐÉȭÌÁÒ ÖÅ ÍÉËÒÏ servis 
ÙÁËÌÁĥąÍąÙÌÁ ÔÅËÎÏÌÏÊÉ ÂÁøąÍÓąÚ ÂÉÒ ÐÌÁÔÆÏÒÍÁ 
ÇÅëÉÌÅÃÅËÔÉÒȢ "Õ ÁÄąÍÌÁÒ ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉËÔÅÎ ÓÏÎÒÁ 
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ÇÅÌÉĥÔÉÒÍÅȟ ÔÅÓÔȟ ÅÎÔÅÇÒÁÓÙÏÎ ÖÅ ÎÉÈÁÙÅÔ İÒÅÔÉÍ 
ÏÒÔÁÍÌÁÒą ËÏÎÔÅÙÎąÒÌÁĥÔąÒąÌÁÃÁËȟ ÓąËą ÂÁøÌą ÐÒÏÊÅÌÅÒ 
ÄĘÎİĥÔİÒİÌÅÒÅË ÍÉËÒÏ servis mimarisine giden yol 
iëÉÎ ÁÄąÍÌÁÒ ÁÔąÌÁÃÁËÔąÒȢ  

¢ŜǒŜƪƪǸǊ 

"Õ ëÁÌąĥÍÁ 4İÂÉÔÁË 4ÅËÎÏÌÏÊÉ ÖÅ dÎÏÖÁÓÙÏÎ 
$ÅÓÔÅøÉÎÉÎ ÄÅÓÔÅøÉ 0ÒÏÇÒÁÍ 4%9$%"  ÉÌÅ ĘÚÅÌ ÂÉÒ 
ÂÁÎËÁ ÔÁÒÁÆąÎÄÁÎ ÙÁÐąÌÍÁËÔÁÄąÒ ÖÅ ÂÁÎËÁ ÉëÅÒÉÓÉÎÄÅ 
ÙÅÒ ÁÌÁÎ ÄÉÊÉÔÁÌ ÄĘÎİĥİÍ ÐÒÏÇÒÁÍąÎąÎ ĘÎÅÍÌÉ ÂÉÒ 
ÐÁÒëÁÓąÄąÒȢ 
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mȊŜǘ 

'İÎİÍİÚÄÅ ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÍÅ ÓİÒÅëÌÅÒÉÎÄÅ $ÅÖÏÐÓ ÙÁËÌÁĥąÍą ÓÅËÔĘÒÄÅ ÒÅËÁÂÅÔëÉ ÏÌÁÂÉÌÍÅË 
ÉëÉÎ ĘÎÅÍ ÔÁĥąÒȢ 'ÅÌÉĥÔÉÒÉÌÅÎ ÙÅÎÉ ÕÙÇÕÌÁÍÁÌÁÒ ÙÁ ÄÁ ÄÅøÉĥÉËÌÉËÌÅÒÉÎ ÃÁÎÌą ÏÒÔÁÍÌÁÒÁ ÁËÔÁÒąÌÍÁÓą 
ÅÌÌÅ ÙÁÐąÌÁÎ ÏÐÅÒÁÓÙÏÎÌÁÒÄÁÎ ÚÉÙÁÄÅ ÏÔÏÍÁÔÉË ÏÌÁÒÁË ÙÁÐąÌÁÒÁË ÚÁÍÁÎąÎÄÁ ÖÅ ÈÁÔÁÓąÚ 
ÔÅÓÌÉÍÁÔÌÁÒ ÙÁÐÍÁË ÍİÍËİÎ ÏÌÍÁËÔÁÄąÒȢ $ÅÖÏÐÓ ÆÅÌÓÅÆÅÓÉÎÉ ÂÅÎÉÍÓÅÙÅÎ ËÕÒÕÍÌÁÒ ÙÁÚąÌąÍ 
ÙÁĥÁÍ ÄĘÎÇİÓİÎÄÅ ÙÅÒ ÁÌÁÎ ÈÅÒ ÁÄąÍą ÏÔÏÍÁÔÉËÌÅĥÔÉÒÉÒÌÅÒȢ "ĘÙÌÅÃÅ ÕëÔÁÎ ÕÃÁ ÏÔÏÍÁÔÉË ÔÅÓÌÉÍÁÔ 
ÙÁÐąÌÍÁËÔÁÄąÒȢ 9ÁÚąÌąÍ ÇÅÌÉĥÔÉÒÉÃÉÌÅÒ ÔÁËąÍÌÁÒ ÈÁÌÉÎÄÅ ÖÅ ÂÉÒ ÁÒÁÄÁ ëÁÌąĥÁÒÁË İÒİÎ ÇÅÌÉĥÔÉÒÉÙÏÒÌÁÒȟ 
ĘÚÅÌÌÉËÌÅ ëÅÖÉË ÓİÒÅëÌÅÒÉ ÐÒÏÊÅ ÙĘÎÅÔÉÍ ÍÏÄÅÌÉ ÏÌÁÒÁË ÓÅëÅÎ ÆÉÒÍÁÌÁÒ ÓÐÒÉÎÔ ÁÄą ÖÅÒÉÌÅÎ 
ÐÅÒÉÙÏÔÌÁÒ ÉÌÅ ëÁÌąĥÍÁÌÁÒąÎą ĥÅËÉÌÌÅÎÄÉÒÉÙÏÒȢ "ÉÒÌÉËÔÅ ëÁÌąĥÁÂÉÌÉÒÌÉËȟ ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÍÅ ÓİÒÅÃÉ 
ÏÌÁÒÁË ÅÌÅ ÁÌąÎÄąøąÎÄÁ ËÁÒĥąÍąÚÁ ËÏÄ ÄÅÐÏÌÁÒąÎąÎ ÙĘÎÅÔÉÍÉ ÐÒÏÂÌÅÍÉ ëąËÍÁËÔÁÄąÒȢ "ÉÒ ÔÁËąÍ 
ÉëÅÒÉÓÉÎÄÅ ÙÅÒ ÁÌÁÎ ÂÉÒÅÙÌÅÒ ÂÁĥËÁÌÁÒąÎÁ ÅÎÇÅÌ ÏÌÍÁÄÁÎ ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÉÌÅÂÉÌÍÅÌÉ ÖÅ ÙÁÐąÌÁÎ 
ÙÅÒÅÌ ÄÅøÉĥÉËÌÉËÌÅÒ ÂÉÒÂÉÒÌÅÒÉÎÉ ÅÔËÉÌÅÍÅÍÅÌÉÄÉÒȢ "Õ ÁÍÁëÌÁ ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉ 
ËÕÌÌÁÎąÌąÒȢ "Õ ÂÉÌÄÉÒÉÄÅ ËÕÒÕÍÓÁÌ ÂÉÒ ÆÉÒÍÁÄÁ ÙÁÐąÌÁÎ ÍÅÒËÅÚÉ ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÉÎÄÅÎ 
ÄÁøąÔąË ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÉÎÅ ÄĘÎİĥİÍİÎÄÅÎ ÂÁÈÓÅÄÉÌÅÃÅËÔÉÒȢ 4&6# ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ 
ÓÉÓÔÅÍÉÎÄÅÎ ')4 ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÉÎÅ ÇÅëÅÒÅË ÅÌÄÅ ÅÄÉÌÅÎ ËÁÚÁÎąÍÌÁÒÄÁÎ 
bahsedilecektir.  
Anaht ar Kelimeler:  6ÅÒÓÉÙÏÎ +ÏÎÔÒÏÌ 3ÉÓÔÅÍÌÅÒÉȟ $ÁøąÔąË 6ÅÒÓÉÙÏÎ +ÏÎÔÒÏÌ 3ÉÓÔÅÍÌÅÒÉȟ 4&6#ȟ 
Subversion, Git 

Transformation of Version Control Systems in Corporate 

Companies  

Abstract 

Nowadays, Devops approach in software development processes is important for being 
competitive in the sector. It is possible to make just in time and bug-free deliveries by 
automatically transferring the new applications or changes to live environments rather than 
by manual operations. Organizations that adopt the Devops philosophy automate every step 
in the software lifecycle. Thus, end-to-end automatic delivery is made. Software developers 
work together in teams to develop products especially companies that choose agile processes 
as project management model shape their works with periods called sprint. When 
interoperability is considered as a software development process, we have the problem of 
managing code stores. Individuals in a team should be able to develop software without 
interfering with others, and local changes should not affect each other. For this purpose, 
version control systems are used. In this paper, the transformation from a centralized version 
control system to a distributed version control system will be mentioned. The gains obtained 
by switching from TFVC version control system to GIT version control system will be 
mentioned.  
Keywords:  Version Control Systems, Distributed Version Control Systems, TFVC, Subversion, 
Git 

1 DƛǊƛǒ 

Versiyon kontrol sistemleri bir dosya veya bir 
ËİÍÅ ÄÏÓÙÁÄÁ ÙÁÐąÌÁÎ ÔİÍ ÄÅøÉĥÉËÌÉËÌÅÒÉ ÔÁËÉÐ 
ÅÄÅÂÉÌÍÅË ÉëÉÎ ÕÙÇÕÌÁÎÁÎ ÙĘÎÔÅÍÄÉÒȢ "Õ ÓÉÓÔÅÍÌÅÒ 
ËÕÌÌÁÎąÌÁÒÁË ÂÉÒ ÄÏÓÙÁ İÚÅÒÉÎÄÅ ÙÁÐąÌÁÎ 
ÄÅøÉĥÉËÌÉËÌÅÒ ÉÚÌÅÎÉÒȟ ÔÁÒÉÈÓÅÌ ÂÉÒ ÂİÔİÎÌİË ÖÅ ÉÚ 
ËÁÙąÔÌÁÒą ÉÌÅ ÄÅ ÔİÍ ÐÁÙÄÁĥÌÁÒÁ ÄÁøąÔąÌąÒȢ $ÏÓÙÁÌÁÒąÎ 
ËÁÙąÔ ÁÌÔąÎÁ ÁÌąÎÍąĥ ÈÅÒÈÁÎÇÉ ÂÉÒ ÁÎÄÁËÉ ÄÕÒÕÍÕÎÁ 
versiyon denmektedir. Versiyon kontrol sistemleri 

ËÕÌÌÁÎąÌÁÎ ÐÒÏÇÒÁÍÌÁÍÁ ÄÉÌÉ ÖÅÙÁ ÄÏÓÙÁ ÔÉÐÉÎÄÅÎ 
ÂÁøąÍÓąÚ ÏÌÁÒÁË ëÁÌąĥÍÁËÔÁÄąÒÌÁÒȢ (ÅÒÈÁÎÇÉ ÂÉÒ 
ÖÅÒÓÉÙÏÎ ÓÉÓÔÅÍÉÎÉ ËÕÌÌÁÎÍÁÎąÎ ÁÎÁ ÁÍÁÃą ÕÙÕÍÌÕ 
ÅËÉÐ ëÁÌąĥÍÁÓą ÙÁÐÁÂÉÌÍÅËÔÉÒȢ "Õ ËÏÎÕÄÁ ËÁÂÕÌ 
ÇĘÒÅÎ ÐÅÓÉÍÉÓÔ ÖÅ ÏÐÔÉÍÉÓÔ ÙÁËÌÁĥąÍÌÁÒ ÂÕÌÕÎÕÒȢ 
Tercih edilen versiyon kontrol sisteminin kendine 
ÇĘÒÅ ÁÖÁÎÔÁÊ ÖÅ ÄÅÚÁÖÁÎÔÁÊÌÁÒąÎÄÁÎ ÂÁÈÓÅÔÍÅË 
ÍİÍËİÎÄİÒȢ 6ÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉ ÁÓÌąÎÄÁ 
ëÏË ÙÅÎÉ ÂÉÒ ËÏÎÕ ÄÅøÉÌÄÉÒȢ dÌË ÏÌÁÒÁË ρωχς ÙąÌąÎÄÁ 
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SCCS 3ÏÕÒÃÅ #ÏÄÅ #ÏÎÔÒÏÌ 3ÙÓÔÅÍ  ÙÁÙąÎÌÁÎÍąĥÔąÒȢ 
3ÏÎÒÁËÉ ÄĘÎÅÍÌÅÒÄÅ ÆÁÒËÌą ÔÉÃÁÒÉ ÖÅ ÁëąË ËÁÙÎÁË 
ËÏÄÌÕ ÙÁËÌÁĥąÍ ÖÅ ëĘÚİÍÌÅÒ ÓÕÎÕÌÍÕĥÔÕÒȢ "İÙİË 
ÙÁÚąÌąÍ ÆÉÒÍÁÌÁÒą ËÅÎÄÉ ÏÔÏÍÁÓÙÏÎ ÓÉÓÔÅÍÌÅÒÉ 
ÉëÅÒÉÓÉÎÄÅ ËÅÎÄÉ ÇÅÌÉĥÔÉÒÄÉËÌÅÒÉ ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ 
ÓÉÓÔÅÍÌÅÒÉ ËÕÌÌÁÎąÍÁ ÁëÍąĥÌÁÒÄąÒȢ 4&6#ȟ 'ÉÔȟ 
-ÅÒÃÕÒÉÁÌȟ 36. ÇÉÂÉ ÍÏÄÅÌÌÅÒÄÅÎ ÓĘÚ ÅÔÍÅË 
ÍİÍËİÎȢ 4&6# -ÉÃÒÏÓÏÆÔ ÆÉÒÍÁÓąÎąÎ ÇÅÌÉĥÔÉÒÄÉøÉ 
4ÅÁÍ &ÏÕÎÄÁÔÉÏÎ 3ÅÒÖÅÒ ÉÓÉÍÌÉ ÕÙÇÕÌÁÍÁÓą 
ÉëÅÒÉÓÉÎÄÅ ÂİÔİÎÌÅĥÉË ÏÌÁÒÁË ÙÅÒ ÁÌÁÎ ÍÅÒËÅÚÉ 
versiyon kontrol sistemidir. Merkezi versiyon 
ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉÎÄÅ ËÏÄ ÄÅÐÏÌÁÒą ÂÉÒ ÕÚÁË 
ÓÕÎÕÃÕÄÁ ÔÕÔÕÌÍÁËÔÁÄąÒȢ dÓÔÅÍÃÉ ÂÉÒ ÄÏÓÙÁÄÁ 
ÄÅøÉĥÉËÌÉË ÙÁÐÍÁË ÉÓÔÅÄÉøÉÎÄÅ ÉÌÇÉÌÉ ÄÏÓÙÁÎąÎ 
ËÉÌÉÔ ÌÏÃËÉÎÇ  ĘÚÅÌÌÉøÉÎÉ ËÁÌÄąÒąÒȟ ÂÕ ÉĥÌÅÍÅ ÃÈÅÃËÏÕÔ 
ÄÅÎÉÌÍÅËÔÅÄÉÒȢ dÓÔÅÍÃÉÄÅ ÃÈÅÃËÏÕÔ ÓÔÁÔİÓİÎÄÅ 
ÂÕÌÕÎÁÎ ÂÉÒ ÄÏÓÙÁÙÁ Áø İÚÅÒÉÎÄÅËÉ ÂÁĥËÁ ÈÉë ËÉÍÓÅ 
ÍİÄÁÈÅÌÅ ÅÄÅÍÅÚȟ ÙÁÐąÌÁÎ ÄÅøÉĥÉËÌÅÒÉ ÄÅ ÇĘÒÅÍÅÚȢ 
dÓÔÅÍÃÉ ÄÅøÉĥÉËÌÉË ÉĥÌÅÍÉÎÉ ÔÁÍÁÍÌÁÎÄąøąÎÄÁ 
ÃÈÅÃËÉÎ ÙÁÐÁÒÁË ÄÅøÉĥÅÎ ÄÏÓÙÁÙą ÓÕÎÕÃÕÙÁ 
ÇĘÎÄÅÒÉÒȢ "ÉÒ ÂÁĥËÁ ÉÓÔÅÍÃÉ ÂÕ ÄÏÓÙÁÄÁ ÄÅøÉĥÉËÌÉË 
ÔÁÌÅÂÉ ÙÁÐÔąøąÎÄÁ ÉÓÅ ÓÕÎÕÃÕ ÄÅøÉĥÅÎ ÖÅÒÓÉÙÏÎÕ 
ÉÓÔÅÍÃÉÙÅ ÇĘÎÄÅÒÉÒȢ 'ÉÔ ÁÄą ÖÅÒÉÌÅÎ ÁëąË ËÁÙÎÁË 
ËÏÄÌÕ ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÉ ÉÓÅ ÄÁøąÔąË ÍÏÄÅÌÉ 
ÂÅÎÉÍÓÅÒȢ "ÕÎÁ ÇĘÒÅ ÉÓÔÅÍÃÉÌÅÒ ÈÅÒÈÁÎÇÉ ÂÉÒ ÍÅÒËÅÚ 
ÓÕÎÕÃÕÙÁ ÂÁøÌą ÏÌÍÁËÓąÚąÎ ËÏÄ ÄÅÐÏÓÕÎÄÁ 
ÄÅøÉĥÉËÌÉËÌÅÒÉÎÉ ÙÁÐabilmektedir. Yani bu sistemde 
ÁÙÎą ÁÎÄÁ ÁÙÎą ÄÏÓÙÁ İÚÅÒÉÎÄÅ ÂÉÒÄÅÎ ëÏË ËÉĥÉ 
ëÁÌąĥÁÂÉÌÉÒȢ $ÁøąÔąË ÍÏÄÅÌÄÅ ÈÅÒ ÇÅÌÉĥÔÉÒÉÃÉ ËÅÎÄÉ 
ÂÉÌÇÉÓÁÙÁÒąÎÄÁ ÓÕÎÕÃÕÄÁËÉ ÖÅÒÓÉÙÏÎÕÎ ÂÉÒÅÂÉÒ 
ËÏÐÙÁÓąÎą ÔÕÔÁÒȢ $ÏÌÁÙąÓąÙÌÁ ÙÁÐąÌÁÎ ÄÅøÉĥÉËlikler 
ÓÕÎÕÃÕÙÁ ÙÁÐąÌÍÁÚȟ yerel dosya sÉÓÔÅÍÉÎÅ ÙÁÐąÌąÒȢ 
9ÅÒÅÌ ËÏÄ ÄÅÐÏÓÕÎÄÁ ÙÁÐąÌÁÎ ÔİÍ ÄÅøÉĥÉËÌÅÒ ÄÁÈÁ 
ÓÏÎÒÁ ÕÚÁË ÓÕÎÕÃÕÙÁ ÇĘÎÄÅÒÉÌÉÒȢ 4İÍ ÉÓÔÅÍÃÉÌÅÒ 
ÓÕÎÕÃÕÙÁ ÇĘÎÄÅÒÉÌÅÎ ÙÅÎÉ ÖÅÒÓÉÙÏÎÌÁÒą ÙÅÒÅÌ 
ÂÉÌÇÉÓÁÙÁÒÌÁÒąÎÁ ÁÌąÒÌÁÒȢ "Õ ÅÓÎÁÄÁ ÁÙÎą ÙÅÒÄÅ 
ÙÁÐąÌÁÎ ÄÅøÉĥÉËÌÉËÌÅÒ ÖÁÒ ÉÓÅ ëÁËąĥÍÁ ÍÅÙÄÁÎÁ ÇÅÌÉÒȟ 
ÂÕ ÄÕÒÕÍÄÁ ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÉÃÉÌÅÒ ÈÁÎÇÉ ÖÅÒÓÉÙÏÎÕ 
ÁÌÁÃÁËÌÁÒąÎÁ ËÁÒÁÒ ÖÅÒÉÒÌÅÒȢ  

$ÁøąÔąË ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉȟ ÍÅÒËÅÚÉ 
ÓÉÓÔÅÍÌÅÒÅ ËąÙÁÓÌÁ ÂÉÒ ÔÁËąÍ ÁÖÁÎÔÁÊ ÖÅ 
dezavantajlara sahiptir. 

  

$ÁøąÔąË ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉ ÉÌÅȟ 

¶ !ø ÂÁøÌÁÎÔąÓą ÏÌÍÁÄÁÎ ËÏÄ ÄÅÐÏÌÁÒą 
İÚÅÒÉÎÄÅ ëÁÌąĥąÌÁÂÉÌÉÒȢ 

¶ !ÎÌąË ÄÅøÉĥÉËÌÉËÌÅÒÉÎ ÙÁÐąÌÍÁÓą ÍÅÒËÅÚ 
ÓÕÎÕÃÕ ÅÒÉĥÉÍÉ ÇÉÂÉ ÂÉÒ ÉÈÔÉÙÁë ÏÌÍÁÄąøąÎÄÁÎ 
ÄÁÈÁ ÈąÚÌą ÇÅÒëÅËÌÅĥÉÒȢ 

¶ vÚÅÌ ëÁÌąĥÍÁ ÁÌÁÎÌÁÒą ÉÌÅ ëÁÌąĥÍÁË 
ÍİÍËİÎÄİÒȢ "ĘÙÌÅÃÅ ÔÁÍÁÍÌÁÎÍÁÍąĥ 
ÄÅøÉĥÉËÌÉËÌÅÒ ÂÁĥËÁÌÁÒą ÔÁÒÁÆąÎÄÁÎ ÇĘÒİÌÍÅÚȢ 

¶ 3ÕÎÕÃÕÄÁ ÙÁĥÁÎÁÂÉÌÅÃÅË ÄÏÎÁÎąÍ ÁÒąÚÁÌÁÒą 
ÖÅÙÁ ËÅÓÉÎÔÉ ÄÕÒÕÍÌÁÒąÎÄÁ ÔİÍ ÙÅÒÅÌ 
ËÏÐÙÁÌÁÒ ÙÅÄÅË ÇĘÒÅÖÉ ÇĘÒİÒȢ 

   "ÕÎÕÎ ÙÁÎą ÓąÒÁȠ 

¶ Bir kod deposunun yerel bilgisayara 
ÁÌąÎÍÁÓą #ÈÅÃËÏÕÔ  ÄÁÈÁ ÕÚÕÎ ÓİÒÅÒȢ 

¶ "ÉÒÌÅĥÔÉÒÍÅ ÙÁÐąÌÁÍÁÙÁÎ ÄÏÓÙÁÌÁÒÄÁ 
kÉÌÉÔÌÅÍÅ ÙÁÐąÌÁÍÁÍÁÓą ĘÎÅÍÌÉ ÂÉÒ 
ÅËÓÉËÌÉËÔÉÒȢ   vÒÎÅøÉÎȟ ÉÍÁÇÅ ÄÏÓÙÁÌÁÒąȟ 
kompleks ikili dosyalar vb. 

¶ +ÏÄ ÄÅÐÏÌÁÒąÎąÎ ÔÁÍÁÍąÎąÎ ÙÅÒÅÌ 
bilgisayara indirilmesi depolama maliyeti 
ÏÌÕĥÔÕÒÕÒȢ 

   gibi dezavantajlardan bahsedebiliriz. 

2 mƴŎŜƪƛ 4ŀƭƤǒƳŀƭŀǊ 

'İÎİÍİÚÄÅ ÙÁÚąÌąÍ ÓÅËÔĘÒİ ÏÌÄÕËëÁ ÃÉÄÄÉ 
ÄİÚÅÙÄÅ ÇÅÌÉĥÍÅ ÉëÅÒÉÓÉÎÄÅÄÉÒȢ ­ÌËÅÍÉÚÄÅ Ï ÄÅÎÌÉ 
ÙİËÓÅË ÏÌÍÁÓÁ ÄÁÈÉȟ ÄÉøÅÒ !ÖÒÕÐÁ İÌËÅÌÅÒÉÎÄÅ Ðazar 
ÐÁÙąÎąÎ ÂİÙİË ËąÓÍąÎą ÂÉÌÉĥÉÍ ÓÅËÔĘÒİ 
ÏÌÕĥÔÕÒÍÁËÔÁÄąÒȢ $ÕÒÕÍ ÂÕ ÄÅÎÌÉ ËÒÉÔÉË ÖÅ ĘÎÅÍÌÉ 
ÏÌÄÕøÕ ÉëÉÎȟ ÓÉÓÔÅÍÌÅÒÉÎ ÂÁĥÁÒąÓą ÉëÉÎ kod 
ÁÌÔÙÁÐąÓąÎąÎ ÇİÖÅÎÌÉ ÏÌÍÁÓąÎÁ ĘÎÅÍ 
ÇĘÓÔÅÒÉÌÍÅËÔÅÄÉÒȢ 'ÅëÍÉĥÔÅ ÙÁÚąÌąÍ ÇÅÌÉĥÔÉÒÍÅ 
ÙÁÐąÌÁÎ ËÕÒÕÍÌÁÒÄÁ kodlar yerel bilgisayarlarda 
tutÕÌÕÒȟ ÈÅÒÈÁÎÇÉ ÂÉÒ ÓÏÒÕÎ ÏÌÍÁÓą ÄÕÒÕÍÄÁ ÔİÍ 
codebase kaybolabiliyordu. Versiyon kontrol 
ÓÉÓÔÅÍÌÅÒÉÎÉÎ ÏÒÔÁÙÁ ëąËÍÁÓąÙÌÁ birlikte bu durum 
ÏÒÔÁÄÁÎ ËÁÌËÍąĥÔąÒȢ 6ÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉ ÉÌÅ 
ÉÌÇÉÌÉ ÇÅëÍÉĥÔÅÎ ÇİÎİÍİÚÅ ëÁÌąĥÍÁÌÁÒ ÙÁÐąÌÍąĥ ÖÅ ÂÕ 
ëÁÌąĥÍÁÌÁÒ ÆÁÒËÌą ÁÎÁÌÉÚ ÖÅ ÔÅËÎÉËÌÅÒ ÉëÅÒÅÒÅË 
ÇİÎİÍİÚÅ ËÁÄÁÒ ÇÅÌÍÉĥÔÉÒȢ "Õ ëÁÌąĥÍÁÌÁÒąÎ ÅÎ 
yenilerinden biri Nazatul Nurlisa Zolkifli ve ekibinin 
ρ  ëÁÌąĥÍÁÓąÄąÒȢ "Õ ëÁÌąĥÍÁÄÁȟ ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ 

ÓÉÓÔÅÍÌÅÒÉÎÉÎ ÙÁÐąÓą ÄÅÔÁÙÌą ÏÌÁÒÁË ÁëąËÌÁÎÍąĥÔąÒȢ  
6ÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉÎÉÎ ËÕÌÌÁÎąÌÄąøą ÖÅ 
ËÕÌÌÁÎąÌÍÁÄąøą ÉËÉ ÆÁÒËÌą ÙÁÐą ÉëÉÎ ÅÌÄÅ ÅÄÉÌÅÎ 
ËÁÚÁÎąÍÌÁÒÄÁÎ ÂÁÈÓÅÄÉÌÍÉĥÔÉÒȢ 

%Î ÅÓËÉ ÓİÒİÍ ËÏÎtrol sistemlerinden biri, 
ρωχπͻÌÅÒÉÎ ÂÁĥąÎÄÁ "ÅÌÌ ,ÁÂÏÒÁÔÕÁÒÌÁÒąÎÄÁ 
ÇÅÌÉĥÔÉÒÉÌÅÎ +ÁÙÎÁË +ÏÄ +ÏÎÔÒÏÌ 3ÉÓÔÅÍÉ 3##3 ȭ ÄÉÒ 
[2]. Bu tarih, SCCS kaynak kodunu kontrol etmek 
ÉëÉÎ ÇÅÌÅÎÅËÓÅÌ ÙĘÎÔÅÍÌÅÒÄÅÎ ÒÁÄÉËÁÌ ÂÉÒ ÁÙÒąÌÍÁ 
ÏÌÁÒÁË ËÁÂÕÌ ÅÄÉÌÍÉĥÔÉÒȢ 3##3ȟ ÂÅÌÉÒÌÉ bir dosyayla 
ÉÌÉĥËÉÌÉ ÓÁÔąÒ ÔÁÂÁÎÌą ÄÅøÉĥÉËÌÉËÌÅÒ ÏÌÁÎ ÂÉÒ ÄÉÚÉ Äelta 
ÔÕÔÍÁËÔÁÄąÒ σ Ȣ 3İÒİÍ ËÏÎÔÒÏÌİ ÁÌÔąÎÄÁËÉ ÄÏÓÙÁÌÁÒȟ 
ÈÅÒ ÇÅÌÉĥÔÉÒÉÃÉÎÉÎ ÂÉÒ Éĥ ÉÓÔÁÓÙÏÎÕÎÄÁÎ ÅÒÉĥÔÉøÉ 
ÍÅÒËÅÚÉ ÂÉÒ ÁÎÁ ÂÉÌÇÉÓÁÙÁÒÄÁ ÓÁËÌÁÎąÒȢ "ÉÒ 
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ÇÅÌÉĥÔÉÒÉÃÉÎÉÎ ÂÉÒ ÄÏÓÙÁÙą ÄÅøÉĥÔÉÒÍÅÓÉ ÇÅÒÅËÔÉøÉÎÄÅȟ 
ÂÕ ÄÏÓÙÁ ÉĥÌÅÍ bitene kadar kilitlenir.  Marc ve 
ÁÒËÁÄÁĥÌÁÒąÎąÎ ς  ëÁÌąĥÍÁÓąÎÄÁȟ 3##3 ÄÅÌÔÁÌÁÒąÎąÎ 
ÎÁÓąÌ ÙÁÒÁÔąÌÄąøąÎąȟ ÎÁÓąÌ ÚÉÎÃÉÒÌÅÎÄÉøÉÎÉ ÖÅ 
ÕÙÇÕÌÁÎÄąøąÎą ÄÉËËÁÔÌÉÃÅ ÁÎÌÁÔąÌÍÁËÔÁÄąÒȢ 

ρωψπͻÌÅÒÉÎ ÂÁĥąÎÄÁȟ ÐÏÐİÌÅÒ 5ÎÉØ ÄÉÆÆ 
ËÕÌÌÁÎąÍąÎÁ ÄÁÙÁÌą Revizyon Kontrol Sistemi (RCS) 
ÄÁÈÁ ÆÁÚÌÁ ÉÖÍÅ ËÁÚÁÎÍąĥÔąÒȢ $ÁÈÁ ÓÏÎÒÁ %ĥÚÁÍÁÎÌą 
3İÒİÍÌÅÒ 3ÉÓÔÅÍÉ #63 ȟ ÂÉÒ ÖÅÒÉ ÈÁÖÕÚÕÎÕ 
ÙĘÎÅÔÍÅË ÉëÉÎ ëÅĥÉÔÌÉ ÄÏÓÙÁÌÁÒą ÇÅëÍÉĥÉÎi kaydeden 
2#3ͻÙÉ ËÕÌÌÁÎÍąĥÔąÒ τ-5]. 

"Õȟ 3##3ͻÙÅ ËąÙÁÓÌÁ ÂİÙİË ÂÉÒ ÉÌÅÒÌÅÍÅÙÄÉȢ &ÁÒËÌą 
ÇÅÌÉĥtiriciler, SCCS'deki gibi genel bir kilit almak 
ÙÅÒÉÎÅȟ ÁÙÎą ÄÏÓÙÁÎąÎ ÙÅÒÅÌ ËÏÐÙÁÓą İÚÅÒÉÎÄÅ 
ëÁÌąĥÁÂÉÌÉÒÌÅÒȢ 'İÎİÍİÚÄÅ #63 ÄÁÈÁ ÂÉÒëÏË ÍÏÄÅÒÎ 
ÒÅÖÉÚÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÉ ÉÌÅ ÂÉÒÌÉËÔÅ ÍÏÄÁÓą ÇÅëÍÉĥ 
ÄÕÒÕÍÄÁÄąÒȢ vÚÅÌÌÉËÌÅȟ 3ÕÂÖÅÒÓion versiyon kontrol 
sistemi [6ɀ7  #63ͻÎÉÎ ÙÅÒÉÎÉ ÁÌÍÁË İÚÅÒÅ ĘÚÅÌ ÏÌÁÒÁË 
ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ $ÁÈÁ ÙÁËąÎ ÚÁÍÁÎÌÁÒÄÁȟ ÄÁøąÔąÌÍąĥ 
ÒÅÖÉÚÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉ ÇÉÄÅÒÅË ÄÁÈÁ ÐÏÐİÌÅÒ 
ÈÁÌÅ ÇÅÌÍÅÙÅ ÂÁĥÌÁÍąĥÔąÒȢ #63 ÖÅ 3ÕÂÖÅÒÓÉÏÎͻÕÎ 
ÔÅÒÓÉÎÅȟ ÄÁøąÔąÌÍąĥ ÒÅÖÉÚÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉȟ 
ëÁÌąĥÁÎ ÔİÍ ËÏÐÙÁÌÁÒą ËÅÎÄÉ ÂÁĥÌÁÒąÎÁ ÂÉÒ ÄÅÐÏ 
olarak kabul eder. Tek bir merkezi sunucu 
ÁÒÁÃąÌąøąÙÌÁ ÉÌÅÔÉĥÉÍ ËÕÒÍÁË ÙÅÒÉÎÅȟ ÈÅÒ ÂÉÒ ÄÅÐÏȟ 
ÄÅøÉĥÉËÌÉËÌÅÒÉ ÄÉøÅÒ ÄÅÐÏÌÁÒÌÁ ÐÁÙÌÁĥÁÂÉÌÍÅËÔÅÄÉÒȢ 

ςππυ ÙąÌą ÓÏÎÌÁÒąÎÁ ÄÏøÒÕȟ '.5 ÁÒÃÈȟ ÄÁÒÃÓ ψ ȟ 
mercurial [9] ve Git [10] dahil olÍÁË İÚÅÒÅ ëÅĥÉÔÌÉ 
ÄÁøąÔąÌÍąĥ ÒÅÖÉÚÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÌÅÒÉ ÏÒÔÁÙÁ 
ëąËÍąĥÔąÒȢ "Õ ÓÉÓÔÅÍÌÅÒ ÁÒÁÓąÎÄÁȟ ÍÅÒÃÕÒÉÁÌ ÖÅ 'ÉÔȟ 
GitHub ve Bitbucket gibi web sitelerinin 
ÐÏÐİÌÁÒÉÔÅÓÉÎÅ ÔÁÎąË ÏÌÄÕøÕ ÇÉÂÉȟ ÁëąË ËÁÙÎÁË 
ÔÏÐÌÕÌÕøÕÎÄÁ ÅÎ ÙÁÙÇąÎ ËÕÌÌÁÎąÌÁÎ ÒÅÖÉÚÙÏÎ ËÏÎÔÒÏÌ 
siÓÔÅÍÌÅÒÉÎÄÅÎ ÉËÉÓÉÎÄÅ ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ 

3  Versiyon Kontrol Sistemleri 

Versiyon kontrol sistemleri projeniz yada 
ÈÅÒÈÁÎÇÉ ÂÉÒ ÐÒÏÇÒÁÍ ÄÏÓÙÁÎąÚȾËÌÁÓĘÒİÎİÚ 
İÚÅÒÉÎÄÅ ÙÁÐąÌÁÎ ÄÅøÉĥÉËÌÉËÌÅÒÉ ÚÁÍÁÎÌÁÒąȟ ËÕÌÌÁÎąÃą 
ÂÉÌÇÉÓÉȟ ÖÅÒÓÉÙÏÎ ÎÕÍÁÒÁÓą ÇÉÂÉ ÂÉÌÇÉÌÅÒÌÅ ÂÉÒÌÉËÔÅ 
ÔÕÔÕÍÁÎąÚÁ ÙÁÒÄąÍÃą ÏÌÕÒȢ +ÏÄÕÎÕÚ İÚÅÒÉÎÄÅ 
ÓİÒÐÒÉÚÌÅÒÅ ÙÅÒ ÖÅÒÍÅË ÉÓÔÅÍÉÙÏÒÓÁÎąÚȟ ëÁÌąĥÁÎ 
ËÏÐÙÁÎąÚ ÖÅ ÈÁÆÔÁÌÁÒ ÓÏÎÒÁ ÙÁÙąÎÁ ÁÌÍÁÙą 
ÄİĥİÎÄİøİÎİÚ ËÏÐÙÁÙą ÁÙąÒąÐ "ÒÁÎÃÈ  ÈÅÒ ÉËÉ 
ËÏÐÙÁ ÉëÉÎÄÅ ÇÅÌÉĥÔÉÒÍÅ ÙÁÐąÐ ÉÓÔÅÄÉøÉÎÉÚ ËÏÐÙÁÙÁ 
ÇÅëÅÒÅË Ó×ÉÔÃÈ  ËÏÌÁÙÃÁ ÔÅÓÔÉÎÉ ÙÁÐÁÂÉÌÅÃÅøÉÎÉÚ ÂÉÒ 
ÙÁÐąÙą ÓÉÚÅ ÓÕÎÁÒȢ "ĘÙÌÅÌÉËÌÅ ÈÁÎÇÉ ËÏÐÙÁ ÄÏøÒÕÙÄÕ 
ÙÁÄÁ ÅÎ ÓÏÎ ÙÁÐÔąøąÍ ÄÅøÉĥÉËÌÉøÉ ÄÏøÒÕ ÂÉÒ ĥÅËÉÌÄÅ 
ÇÅÒÉ ÁÌÄąÍ Íą ÇÉÂÉ ÓÏÒÕÌÁÒÁ ÄÁ ÇÅÒÅË ËÁÌÍÁÚȢ %øÅÒ 
versiyon kontrol sistemleri ile entegre bir IDE 
ËÕÌÌÁÎąÙÏÒÓÁÎąÚ )$% ÎÉÚ ÓÉÚÅ ÄÅøÉĥÉËÌÉË ÙÁÐÔąøąÎąÚ 
ÄÏÓÙÁÌÁÒą ÈÁÔÔÁ ÓÁÔąÒÌÁÒą ÁÎąÎÄÁ ÇĘÓÔÅÒÅÃÅË ÖÅ 

ÒÅÎËÌÅÎÄÉÒÅÃÅËÔÉÒȢ "ÉÎÌÅÒÃÅ ÄÏÓÙÁÎąÚ ÏÌÓÁ ÂÉÌÅ ÎÅÙÉ 
ÄÅøÉĥÔÉÒÉÐ ÎÅÙÉ ÓÉÌÄÉøÉÎÉÚÉ ÁÎąÎÄÁ ÇĘÒÅÂÉÌÅÃÅË 
duruma gelirsiniz. 

#63ȟ ÎÅÒÅÄÅÙÓÅ ÉÌË ëąËÁÎ ÓİÒİÍ ËÏÎÔÒÏÌ 
ÓÉÓÔÅÍÉÄÉÒȢ !ÎÃÁË ËÏÄÌÁÒąÎ ÔÅÍÅÌÉ 36. ÇÉÂÉ ÄÉøÅÒ 
ëĘÚİÍÌÅÒ ËÁÄÁÒ ÚÅÎÇÉÎ ÄÅøÉÌÄÉÒȢ #63ȭnin belkide en 
ÉÙÉ ÙÁÎą ĘøÒÅÎÍÅÎÉÎ ëÏË ÚÏÒ ÏÌÍÁÍÁÓąÄąÒȢ 
$İÚÅÌÔÍÅÌÅÒ ÖÅ ÄÏÓÙÁÌÁÒąÎ ÇİÎÃÅÌÌÅÎÍÅÓÉÎÉ 
ÓÁøÌÁÙÁÎ ÂÁÓÉÔ ÂÉÒ ÓÉÓÔÅÍÌÅ ÂÉÒÌÉËÔÅ ÇÅÌÉÒȢ $ÉøÅÒ 
ÓÅëÅÎÅËÌÅÒ ÇĘÚ ĘÎİÎÅ ÁÌąÎÄąøąÎÄÁȟ #63 ÕÚÕÎ 
ÚÁÍÁÎÄąÒ ÏÌÄÕøÕ ÇÉÂÉ ÅÓËÉ ÂÉÒ ÔÅËÎÏÌÏÊÉ ÂÉëÉÍÉ ÏÌÁÒÁË 
ËÁÂÕÌ ÅÄÉÌÅÂÉÌÉÒȢ $ÏÓÙÁÌÁÒą ÙÅÄÅËÌÅÍÅË ÖÅ 
ÐÁÙÌÁĥÍÁË ÉÓÔÅÙÅÎÌÅÒ ÉëÉÎ ÓÏÎ ÄÅÒÅÃÅ ÙÁÒÁÒÌąÄąÒȢ 

3ÕÂÖÅÒÓÉÏÎȟ !ÐÁÃÈÅ ,ÉÓÁÎÓą ρρ ËÁÐÓÁÍąÎÄÁ 
İÃÒÅÔÓÉÚ ÄÁøąÔąÌÁÎ ÁëąË ËÁÙÎÁËÌą ÂÉÒ ÓİÒİÍ ËÏÎÔÒÏÌ 
ÓÉÓÔÅÍÉÄÉÒȢ dÌË ÏÌÁÒÁË ςπππ ÙąÌąÎÄÁ #ÏÌÌÁÂÎÅÔ 
ÔÁÒÁÆąÎÄÁÎ ÇÅÌÉĥÔÉÒÉÌÄÉ ÖÅ ÁëąË ËÁÙÎÁË ÏÌÁÒÁË ÓİÒÅËÌÉ 
ÄÅÓÔÅËÌÅÎÄÉȢ "ÉÒËÁë ÙąÌ ÂÏÙÕÎÃÁ 3ÕÂÖÅÒÓÉÏÎȟ ÐÅË ëÏË 
ÙÁÚąÌąÍ ÐÒÏÊÅÓÉÎÉÎ ÓİÒİÍ ËÏÎÔÒÏÌİ ÉëÉÎ ÆÉÉÌÉ bir 
ÓÔÁÎÄÁÒÔ ÈÁÌÉÎÅ ÇÅÌÍÉĥÔÉÒȢ 36. ÁëąË ÖÅ ÂÁÓÉÔ ÂÉÒ ÁÍÁë 
gĘÚ ĘÎİÎÄÅ ÂÕÌÕÎÄÕÒÕÌÁÒÁË ÄÏøÄÕȡ #63ͻÎÉÎ ÉĥÌÅÖÓÅÌ 
ÅËÓÉËÌÉËÌÅÒÉÎÉ ÇÉÄÅÒÍÅËȢ "Õ ÁÍÁëÌÁ ĘÎÃÅÌÉËÌÅ 
#63ͻÎÉÎ ÙÁÐÔąøą ÈÅÒ ĥÅÙÉ ÂİÎÙÅÓÉÎÄÅ 
ÂÁÒąÎÄąÒÍÁËÔÁÄąÒȢ !ÙÎą ÚÁÍÁÎÄÁ ÙÁÚąÌąÍ 
ÇÅÌÉĥÔÉÒÉÃÉÌÅÒÅ ÅË ĘÚÅÌÌÉËÌÅÒ ÓÕÎÍÁËÔÁÄąÒȢ "Õ 
ÎÅÄÅÎÌÅȟ 3ÕÂÖÅÒÓÉÏÎ ÂÁÚÅÎ ȰÇÅÌÉĥÍÉĥ #63ȱ olarak 
ÁÄÌÁÎÄąÒąÌąÒȢ 3ÕÂÖÅÒÓÉÏÎȟ ËÕÒÕÌÕĥÕÎÄÁÎ ÂÕ ÙÁÎÁȟ 
Ruby, Mono, PHP, Python veya Apache Software 
&ÏÕÎÄÁÔÉÏÎ 'ÏÏÇÌÅ ÇÉÂÉ ÄÉøÅÒ ÂİÙİË ĥÉÒËÅÔÌÅÒ ÇÉÂÉ 
ëÏË ÓÁÙąÄÁ İÎÌİ ÙÁÚąÌąÍ ÐÒÏÊÅÓÉ ÉëÉÎ ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ 
ÓÉÓÔÅÍÉ ÏÌÁÒÁË ËÁÂÕÌ ÅÄÉÌÍÉĥÔÉÒȢ 

¶ 3ÕÂÖÅÒÓÉÏÎ #63 ĘÒÎÅË ÁÌąÎÁÒÁË ÙÁÐąÌÍąĥÔąÒȢ 
!ÍÁë #63ȭÄÅ ÄÁÈÁ ÉÙÉ ÂÉÒ ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ 
ÓÉÓÔÅÍÉ ÏÌÕĥÔÕÒÍÁËÔąȢ "Õ ÙİÚÄÅÎ 3ÕÂÖÅÒÓÉÏÎ 
ÂÉÒëÏË #63 ĘÚÅÌÌÉøÉÎÅ ÓÁÈÉÐÔÉÒȢ 

¶ Subversion dizinlerin de normal dosyalar 
ÇÉÂÉ ÖÅÒÓÉÙÏÎÌÁÒąÎą ÏÌÕĥÔÕÒÕÒȢ 

¶ +ÏÐÙÁÌÁÍÁȟ ÓÉÌÍÅ ÖÅ ÉÓÉÍ ÄÅøÉÓÔÉÒÍÅ 
ÉĥÌÅÍÌÅÒÉÎÄÅ 3ÕÂÖÅÒÓÉÏÎ ÔÁÒÁÆąÎÄÁÎ ÙÅÎÉ 
versiyonlar olusturulur.  

¶ 3ÕÂÖÅÒÓÉÏÎȭÄÁ ÙÁÐąÌÁÎ ÉĥÌÅÍÌÅÒ ÙÁ ÈÅÐ ÙÁ ÈÉë 
ÐÒÅÎÓÉÂÉÙÌÅ ÇÅÒëÅËÌÅĥÉÒȟ ÙÁÎÉ ÃÏÍÍÉÔȭÌÅÒ 
atomiktir (atomic commits).  

¶ $ÁÌ ÂÒÁÎÃÈ  ÖÅ ÅÔÉËÅÔ ÔÁÇ  ÏÌÕĥÔÕÒÕÌÍÁÓą 
ÃÏÐÙ ÉĥÌÅÍÉ ËÕÌÌÁÎąÌÁÒÁË ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉøÉ 
ÉëÉÎ ËąÓÁ ÓİÒÅÒȢ 

¶ &ÉÌÅ ÌÏÃËÉÎÇ ÄÏÓÙÁ ËÉÔÌÅÍÅ  ÍÅËÁÎÉÚÍÁÓą 
ËÕÌÌÁÎąÌÁÒÁËȟ ÄÏÓÙÁÌÁÒąÎ İÚÅÒÉÎÄÅ ÄÅøÉĥÉËÌÉË 
ÙÁÐąÌÍÁÓą ÅÎÇÅÌÌÅÎÅÂÉÌÉÒȢ 
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¶ 3ÕÂÖÅÒÓÉÏÎ ÂÉÒ !ÐÁÃÈÅ ×ÅÂÓÅÒÖÅÒ İÚÅÒÉÎÄÅ 
erisilebilir hale getirilebilir  

¶ Svnserve komutuyla Subversion, versiyon 
ËÏÎÔÒÏÌ ÓÅÒÖÅÒÉ ÏÌÁÒÁË ÇĘÒÅÖ ÙÁÐÁÂÉÌÉÒȢ 

 

 

¤ÅËÉÌ 21. SVN structure [12] 
4ÅÁÍ &ÏÕÎÄÁÔÉÏÎ 3ÅÒÖÅÒȟ ÕÙÇÕÌÁÍÁ ÇÅÌÉĥÔÉÒÍÅ 

ÏÒÔÁÍą )$%  ÖÅÙÁ ËÏÄ ÄİÚÅÎÌÅÙÉÃÉÌÅÒÅ ÅÎÔÅÇÒÅ 
ÏÌÁÒÁË ÅËÉÐ ÈÁÌÉÎÄÅ ÇÅÌÉĥÔÉÒÉÌÍÅÓÉ ÇÅÒÅËÅÎ ÂİÙİË 
ëÁÐÌą ÐÒÏÊÅÌÅÒÄÅ ÙĘÎÅÔÉÍ ÖÅ ÔÁËąÍ ëÁÌąĥÍÁÓą ÏÒÔÁÍą 
ËÏÌÁÙÌąøą ÓÁøÌÁÍÁËÔÁÄąÒȢ 4&3 ÉÌÅ ÙÁÚąÌąÍ ÙÁĥÁÍ 
ÄĘÎÇİÓİÎÄÅ ÉÈÔÉÙÁë ÄÕÙÄÕøÕÍÕÚ ÈÅÍÅÎ ÈÅÍÅÎ ÈÅÒ 
ĥÅÙ ÙÁÐąÌÁÂÉÌÉÒȢ !ĥÁøąÄÁ ÌÉÓÔÅÌÅÎÅÃÅøÉ ÇÉÂÉ ÂÉÒ ëÏË 
ÙÅÔÅÎÅøÉ ÍÅÖÃÕÔÔÕÒȢ 

¶ 0ÒÏÊÅÃÔ -ÁÎÁÇÅÍÅÎÔ 0ÒÏÊÅ 9ĘÎÅÔÉÍÉ 

¶ Requirements Management (Gereksinim 
9ĘÎÅÔÉÍÉ 

¶ Test Case Management (Test Case 
9ĘÎÅÔÉÍÉ 

¶ Build Automation (Build Otomasyon) 

¶ Reporting (Raporlama) 

¶ 6ÅÒÓÉÏÎ #ÏÎÔÒÏÌ 6ÅÒÓÉÙÏÎ +ÏÎÔÒÏÌİ 

Git versiyon kontrol sistemi, ÙÁÚąÌąÍ 
ÄİÎÙÁÓąÎÄÁ ÏÌÕĥÔÕÒÕÌÍÕĥ ÂİÙİË ÄÅÖÒÉÍ ÎÉÔÅÌÉøÉÎÅ 
ÓÁÈÉÐ ÁÒÁëÌÁÒÄÁÎ ÂÉÒÉÄÉÒȢ ,ÉÎÕØ ëÅËÉÒÄÅøÉÎÉÎ 
ÇÅÌÉĥÔÉÒÉÌÍÅÓÉÎÄÅ ËÕÌÌÁÎąÌÍÁË ÁÍÁÃą ÉÌÅ ,ÉÎÕØ 
4ÏÒÖÁÌÄÓ ÔÁÒÁÆąÎÄÁÎ ÂÉÚÚÁÔ ÇÅÌÉĥÔÉÒÉÌÍÉĥ ÏÌÕÐ ĥÕÁÎËÉ 
ÐÁÚÁÒ ÐÁÙąÎąÎ ϷσπͻÌÁÒÄÁ ÏÌÄÕøÕ ÂÉÌÉÎÍÅËÔÅÄÉÒȢ 

!ĥÁøąÄÁ ¤ÅËÉÌ ρȭÄÅ 'ÉÔ ÖÅÒÓÉÙÏÎÌÁÍÁ ÙÁÐąÓą 
ÁëąËÌÁÎÍÁËÔÁÄąÒȢ 

 

¤ÅËÉÌ 2. Git versiyonlama ÙÁÐąÓą ɍρσɎ 

 

Working Directoryȡ 0ÒÏÊÅ İÚÅÒÉÎÄÅ ëÁÌąĥÔąøąÎąÚ 
ËąÓąÍ ÙÁÐÍąĥ ÏÌÄÕøÕÎÕÚ ÄÅøÉĥÉËÌÉËÌÅÒ ÓÁÄÅÃÅ ÓÉÚÉÎ 
ÂÉÌÇÉÓÁÙÁÒąÎąÚÄÁ ÇÅëÅÒÌÉÄÉÒ ÖÅ ÙÁÐÌąÌÁÃÁË ÏÌÁÎ 
ÃÏÍÍÉÔ ÉëÉÎ ÈÅÒÈÁÎÇÉ ÂÉÒ ÂÉÌÄÉÒÉ ÓĘÚ ËÏÎÕÓÕ ÄÅøÉÌÄÉÒȢ 

Staging Areaȡ 9ÁÐÍąĥ ÏÌÄÕøÕÎÕÚ ÄÅøÉĥÉklikleri 
ÇÉÔ ÒÅÐÏÓÕÎÁ ÇĘÎÄÅÒÍÅË ÉëÉÎ ÈÁÚąÒÌÁÍąĥ ÏÌÄÕøÕÎÕÚ 
ËąÓąÍȢ 9ÁÎÉ ÌÏÃÁÌ ÄÅ ÙÁÐÍąĥ ÏÌÄÕøÕÍÕÚ 
ÄÅøÉĥÉËÌÉËÌÅÒÉ ÂÕ ËąÓąÍÁ ÅËÌÅÙÅÒÅË ÃÏÍÍÉÔȭÅ ÈÁÚąÒ 
hale getiriyoruz. 

Git Repository: 9ÁÐąÌÁÎ ÄÅøÉĥÉËÌÉËÌÅÒ ÁÒÔąË 
ËÁÙÄÅÄÉÌÍÉĥ ÖÅ ÉÓÔÅÎÉÌÄÉøÉ ÚÁÍÁÎ ÅÓËÉ ÄÅøÉĥÉËÌÉËlere 
ÇÅÒÉ ÄĘÎÍÅÎÉÎ ĘÎİ ÁëąÌÍąĥÔąÒȢ "Õ ËąÓąÍÄÁ ÐÒÏÊÅ ÄÅ 
ÂÉÒ ÈÁÔÁ ÏÌÄÕøÕÎÕ ÆÁÒËÅÄÅÒÓÅÎÉÚ ÇÅÒÉ ÅÓËÉ 
ÖÅÒÓÉÙÏÎÌÁÒÁ ÃÏÍÍÉÔ ÉÄ ÉÌÅ  ËÏÌÁÙÌąËÌÁ 
ÄĘÎÅÂÉÌÉÒÓÉÎÉÚȢ 

 

¤ÅËÉÌ 3. 'ÉÔ ÖÅÒÉ ÙÁÐąÓą ɍρπɎ 
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¤ÅËÉÌ 4. Git branching [10] 

4 TFVC - Git DǀƴǸǒǸƳǸ  

+ÕÒÕÍÕÍÕÚÄÁ ÙÅÒ ÁÌÁÎ ÕÙÇÕÌÁÍÁÌÁÒąÎ ËÁÙÎÁË 
ËÏÄÌÁÒą -ÉÃÒÏÓÏÆÔͻÕÎ !,- (Application Lifecycle 
-ÁÎÁÇÅÍÅÎÔ  ÁÒÁÃą ÏÌÁÎ 4ÅÁÍ &ÏÕÎÄÁÔÉÏÎ Server 
İÚÅÒÉÎÄÅ ÔÕÔÕÌÍÁËÔÁ ÉÄÉȢ Versiyon kontrol sistemleri 
ÐÒÏÇÒÁÍÌÁÍÁ ÄÉÌÉÎÄÅÎ ÂÁøąÍÓąÚ ÏÌÁÒÁË 
ÖÅÒÓÉÙÏÎÌÁÍÁ ÙÁÐÁÂÉÌÄÉËÌÅÒÉ ÉëÉÎ ÂÕ ÂÁËąÍÄÁÎ 
ÈÅÒÈÁÎÇÉ ÂÉÒ ÓÏÒÕÎ ÙÁĥÁÎÍąÙÏÒÄÕȢ !ÎÃÁË ĘÚÅÌÌÉËÌÅ 
ÉÎĥÁ ÏÔÏÍÁÓÙÏÎÕ ÖÅ ÂÉÒÌÉËÔÅ ëÁÌąĥÁÂÉÌÉÒÌÉË ÁëąÓąÎÄÁÎ 
ÂÉÒ ÔÁËąÍ ËąÓąÔÌÁÒ ÙÁĥÁÍÁËÔÁÙÄąËȢ $ÏÓÙÁ ËÉÌÉÔÌÅÍÅ 
ĘÚÅÌÌÉøÉ ÔÁËąÍÌÁÒ ÉëÅÒÉÓÉÎÄÅ ÂÌÏËÌÁÍÁÌÁÒÁ ÓÅÂÅÂÉÙÅÔ 
ÖÅÒÉÙÏÒÄÕȢ vÚÅÌÌÉË ÂÁÚÌą ÄÁÌÌÁÒ ÁëÁÂÉÌÍÅ ÉÍËÝÎą 
ÔÁÎąÎÓÁ ÄÁ ÙÁÚąÌąÍ ÙÁĥÁÍ ÄĘÎÇİÓİÎİ 
ÔÁÍÁÍÌÁÍÁÄÁÎ ÔÅÒËÅÄÉÌÅÎ ÇÅÌÉĥÔÉÒÍÅÌÅÒ ĘÚÅÌÌÉËÌÅ 
versiyon kontrol sunucusunda gereksiz depolama 
ÁÌÁÎą ÉĥÇÁÌ ÅÄÉÙÏÒ ÖÅ ÙĘÎÅÔÉÌÍÅÓÉ ÚÏÒ ÂÉÒ ÔÅÓÌÉÍÁÔ 
ÓİÒÅÃÉ ÙÁĥÁÎąÙÏÒÄÕȢ 9ÁÐąÌÁÎ ÆÉÚÉÂÉÌÉÔÅ ëÁÌąĥÍÁÌÁÒąÎÄÁ 
ĘÚÅÌÌÉËÌÅ merkezi olmayan versiyon kontrol sistemi 
ÏÌÁÎ 'ÉÔ ĘÎÅ ëąËÔąȢ 'ÉÔ&ÌÏ× ÉÓÉÍÌÉ "ÒÁÎÃÈ 
ÓÔÒÁÊÅÓÉÎÉÎÄÅ ÓİÒÅËÌÉ ÔÅÓÌÉÍÁÔą ÄÅÓÔÅËÌÅÙÅÎ ÂÉÒ 
ÙÁÐąÄÁ ÏÌÄÕøÕÎÄÁ ËÁÒÁÒ ËąÌÄąËȢ 

-ÅÖÃÕÔ ËÏÄ ÄÅÐÏÍÕÚÄÁ ÙÅÒ ÁÌÁÎ ÙİÚÅ ÙÁËąÎ 
ÐÒÏÊÅÙÉ 4&6# ÓÉÓÔÅÍÉÎÄÅÎ 'ÉÔ ÓÉÓÔÅÍÉÎÅ ÔÁĥąÍÁ 
ÉĥÌÅÍÉ ÈÅÒ ÎÅ ËÁÄÁÒ ÂÁÓÉÔ ÂÉÒ ÏÐÅÒÁÓÙÏÎ ÇÉÂÉ ÇĘÒİÎÓÅ 
ÄÅ ÓİÒÅËÌÉ ÅÎÔÅÇÒÁÓÙÏÎÕ ÓÁøÌÁÙÁÂÉÌÍÅË ÉëÉÎ 
ÇÅÌÉĥÔÉÒÄÉøÉÍÉÚȟ ÈÅÒ ÂÉÒ ËÏÄ ÄÅøÉĥÉËÌÉøÉ ÓÏÎÒÁÓąÎÄÁ 
ÓÕÎÕÃÕÄÁ ÂÁĥÌÁÙÁÎ ÏÔÏÍÁÔÉË ÄÅÒÌÅÍÅÌÅÒÉ ÄÉÎÌÅÙÅÎ 
ÓÅÒÖÉÓÌÅÒÉÎ ÖÅ ÂÁĥÁÒąÌą ÂÉÔÅÎ ÄÅÒÌÅÍÅ ÓÏÎÕÃÕ 
ÏÌÕĥÔÕÒÕÌÁÃÁË ÉËÉÌÉ ÄÏÓÙÁÌÁÒąÎ ÈÁÚąÒÌÁÎÍÁÓą 
proses'lerinin de mevcut versiyon kontrol 
ÓÉÓÔÅÍÉÎÅ ÈÁÓ ÅÎÔÅÇÒÁÓÙÏÎÌÁÒąÎąÎ ÙÁÐąÌÍÁÓą ÇÅÒÅËÔÉȢ 
4İÍ ÂÕ ëÁÌąĥÍÁ ÓÏÎÕÃÕÎÄÁ ËÕÒÕÍ ÉëÉ ÇÅÌÉĥÔÉÒÉÌÅÎ 
git-flow branch stratejisini uygulayan merkezi 
ÏÌÍÁÙÁÎ ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÉÎÅ ÔÁĥąÎÍÁ Éĥlemi 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉȢ 

"Õ ëÁÌąĥÍÁ ÉÌÅ ÂÉÒÌÉËÔÅȟ ÄÏÓÙÁ ËÉÔÌÅÍÅ ÇÉÂÉ ÂÉÒ 
ÄÕÒÕÍ ÙÁĥÁÎÍÁÄąøąÎÄÁÎ ĘÔİÒİ ÙÁÚąÌąÍ 

ÇÅÌÉĥÔÉÒÉÃÉÌÅÒÅ ËÅÎÄÉ ÌÏËÁÌ ÏÒÔÁÍÌÁÒąÎÄÁ ÂÉÒÂÉÒÌÅÒÉÎÉ 
ÂÌÏËÌÁÍÁÄÁÎ ëÁÌąĥÍÁ ÙÁÐÍÁÙÁ ÂÁĥÌÁÄąȢ /ÌÕĥÔÕÒÕÌÁÎ 
ÂÒÁÎÃÈͻÌÅÒÉÎ ÙĘÎÅÔÉÍÉÎÄÅ ÇÅÒÅËÅÎ ÄÅÐÏÌÁÍÁ ÁÌÁÎą 
ÍÁÌÉÙÅÔÌÅÒÉ ÉÓÔÅÍÃÉ ÂÉÌÇÉÓÁÙÁÒÌÁÒÁ ÙİËÌÅÎÅÒÅË 
ÓÕÎÕÃÕ İÚÅÒÉÎÄÅËÉ ÄÅÐÏÌÁÍÁ ÍÁÌÉÙÅÔÌÅÒÉ ÁÚÁÌÔąÌÄąȢ 

5 {ƻƴǳœƭŀǊ 

Kurum olarak TFVC versiyonlama sisteminden 
'ÉÔ ÓÉÓÔÅÍÉÎÅ ÄĘÎİĥİÍ ÉĥÌÅÍÉ ÙÁÐąÌÍąĥÔąÒȢ 4İÍ 
ÓİÒÅëÌÅÒ ÁÒÔąË ÂÕ ËÁÎÁÌ İÚÅÒÉÎÄÅÎ ÉÌÅÒÌÅÙÅÃÅË 
ĥÅËÉÌÄÅ ÄİÚÅÎÌÅÎÍÉĥÔÉÒȢ 9ÁÐąÌÁÎ ÂÕ ÄĘÎİĥİÍ ÐÒÏÊÅÓÉ 
ÓÏÎÒÁÓą ÂÉÒ ÂÒÁÎÃÈ ÉëÉÎ ÈÁÒÃÁÎÁÎ ÍÅÒÇÅ ÓİÒÅÓÉÎÉÎ 
Ϸρππ ÏÒÁÎąÎÄÁ ÁÚÁÌÍÁ ÓÁøÌÁÄąøą ÇĘÒİÌÍİĥÔİÒȢ !ÙÎą 
ÚÁÍÁÎÄÁ ÍÅÒÇÅ ÉĥÌÅÍÉ ÄÁÈÁ ÂÁÓÉÔ ÂÉÒ ÈÁÌ ÁÌÍąĥÔąÒȢ 
­ÒÅÔÉÍ ÏÒÔÁÍąÎÁ ÁËÔÁÒąÌÁÎ ËÏÄÌÁÒąÎ ÈÅÒÈÁÎÇÉ ÂÉÒ 
ÎÅÄÅÎÄÅÎ ĘÔİÒİ ÅÚÉÌÍÅÓÉ ile ilgili sorunlar yok 
ÄÅÎÅÃÅË ËÁÄÁÒ ÁÚ ÂÉÒ ÓÅÖÉÙÅÙÅ ÇÅÌÍÉĥÔÉÒȢ  

­ÒÅÔÉÍ ÐÁËÅÔÉ ÏÌÕĥÔÕÒÕÌÍÁÓą ÉëÉÎ 4&6# ÉÌÅ τψ 
ÓÁÁÔ ÈÁÒÃÁÎąÒËÅÎȟ 'ÉÔ ÖÅÒÓÉÙÏÎ ËÏÎÔÒÏÌ ÓÉÓÔÅÍÉ ÉÌÅ 
ÂÉÒÌÉËÔÅ ÂÕ ÓİÒÅ ρ ÓÁÁÔÅ ÉÎÍÉĥÔÉÒȢ 3İÒÅÎÉÎ ÂÕ 
ÓÅÖÉÙÅÌÅÒÅ ÉÎÍÅÓÉÙÌÅȟ ÙąÌÌąË ρȟτψσȟςσς TL lik bir 
ËÁÚÁÎąÍ ĘÎÇĘÒİÌÍÅËÔÅÄÉÒȢ 

4&6# ÓÉÓÔÅÍÉÎÄÅ ÔİÍ ÃÏÄÅÂÁÓÅ ÄÅÖÅÌÏÐÅÒ 
ÂÉÌÇÉÓÁÙÁÒÁ ÁÌąÎÄąøą ÉëÉÎ ÂÅÌÌÅË ÓÏÒÕÎÌÁÒą ÏÒÔÁÙÁ 
ëąËÁÒËÅÎȟ 'ÉÔ ÓÉÓÔÅÍÉÎÄÅ ÂÕ ÓÏÒÕÎ ÏÒÔÁÄÁÎ 
ËÁÌÄąÒąÌÍąĥÔąÒȢ dÚÉÎÅ ëąËÁÎ ÐÅÒÓÏÎÅÌÉÎ ÃÈÅÃËÏÕÔ 
ÙÁÐÔąøą ÄÏÓÙÁÌÁÒą ÌÏËÁÌ ÂÉÌÇÉÓÁÙÁÒąÎÄÁ ÕÎÕÔÍÁÓą Öb. 
Éĥ ÖÅ ÚÁÍÁÎ ËÁÙÂąÎÁ ÓÅÂÅÐ ÏÌÁÎ ÓÏÒÕÎÌÁÒąÎ ÄÁ ËÁÌąÃą 
ëĘÚİÍİ ÓÁøÌÁÎÍąĥÔąÒȢ 
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Abstract 

The main purpose of plant breeding studies is to select the best individual (genotype) by 
combining different genes. While making this selection, estimation studies are done by linear 
regression analysis established between yield value of genotype and yield averages produced 
in different regions. In this study, 24 genotypes from 10 different locations, yield values of 
these genotypes and average yield values of 10 locations were estimated using genotype yield. 
In the estimation, M5P, Sequential Minimal Optimization (SMOReg) and Linear Regression 
(Linear Regretion) methods which support regression analysis were selected. These methods 
were compared according to the Root Mean Square Error, Mean Absolute Error and Mean 
Absolute Percent Error metrics. M5P method used in the estimation revealed 24 different 
functions at the end of the study and showed higher performance than the other two methods. 
Keywords:  Regression Analysis, M5P, Data Mining, Sequential Minimal Optimization, Plant 
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 genotypes 
produced for this purpose are expected to yield the 
same or similar yield under other environmental 
conditions, ie they are stable [2]. For this purpose, it 
is possible to test the yields of genotypes in 
breeding programs in different environments and 
to make meaningful classifications or predictions 
from this information through data mining, which is 
among the current technologies. 

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

Finlay and Wilkinson 's genotype selection in 
1963 with the proposal of linear regression method 
proposed evaluation studies, has survived until 
today. However, using only linear regression 
method in the evaluation of large data collected for 
genotype selection in plant breeding programs 
shows that the research results are evaluated one 
way. In this study, in addition to the linear 
regression method, M5P and SMOReg methods in 

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

  

2 Methods 

2.1 Data set 

An experimental sample from plant breeding 
programs constitutes the material of the study. This 
material consists of a total of 960 data including 
yields of 24 genotypes from 10 different locations 
and average yields of each location. Numerical 
codes are 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 
ÄÁÔÁ ÍÉÎÉÎÇ τ Ȣ !ÔÔÒÉÂÕÔÅÓ ÓÈÏ×Î ÉÎ 4ÁÂÌÅ ρȟ ȬÌÏËȭ 
ÌÏÃÁÔÉÏÎȟ ȬÇÅÎÅȭ ÇÅÎÏÔÙÐÅȟ Ȭ!Ö%ÆÆȭ ÒÅÆÅÒÓ ÔÏ ÔÈÅ 
ÏÖÅÒÁÌÌ ÁÖÅÒÁÇÅ ÏÆ ÔÈÅ ÌÏÃÁÔÉÏÎȟ Ȭ9ÉÅÌÄȭ ÒÅÆÅÒÓ ÔÏ ÔÈÅ 
yield of the location and genotype used.  

 

 

Table 6. Sample data 
loc gen AvEff 

1 

1 

1 

1 

2 

3 

337.5 

337.5 

337.5 



 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!ΩмфύΣ October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

 
e-ISBN: 978-605-031-662-9 

164 
 

1 4 337.5 

1 5 337.5 

1 

1 

1 

6 

7 

8 

337.5 

337.5 

337.5 

 

2.1 Regression Methods 

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

KÁÌąĥÍÁÄÁ ÓÅëÉÌÅÎ ÍÏÄÅÌ İÚÅÒÉÎÄÅËÉ 
ÂÁĥÁÒąÍÌÁÒąȟ ÏÒÔÁÌÁÍÁ ËÁÒÅÓÅÌ ÈÁÔÁÎąÎ ËÁÒÅËĘË 
ÙİÚÄÅÓÉ (Root mean square percentage error- 
2-3%  ÖÅ ÏÒÔÁÌÁÍÁ ÍÕÔÌÁË ÙİÚÄÅ ÈÁÔÁ -ÅÁÎ 
absolute percentage error -MAPE) metrikleri ile 
ÄÅøÅÒÌÅÎÄÉÒÉÌÍÉĥÔÉÒȢ 2-3%ȟ ÂÉÒ ÍÏÄÅÌ ÔÁÒÁÆąÎÄÁÎ 
ÔÁÈÍÉÎ ÅÔÔÉøÉ ÄÅøÅÒÌÅÒ ÉÌÅ ÇÅÒëÅË ÄÅøÅÒÌÅÒÉ 
ÁÒÁÓąÎÄÁËÉ ÍÅÓÁÆÅÙÉ ĘÌëÅÎ ËÕÁÄÒÁÔÉË ÂÉr metriktir ve 
ÂÕ ÔÉÐ ÆÁÒËÌąÌąËÌÁÒą ĘÌëÍÅË ÉëÉÎ ÓąËëÁ ËÕÌÌÁÎąÌÁÎ ÈÁÔÁ 
ÍÅÔÒÉøÉÄÉÒ ÖÅ $ÅÎËÌÅÍ-ρȭÄÅ ÇĘÓÔÅÒÉÌÅÎ ĥÅËÉÌÄÅ 
ÈÅÓÁÐÌÁÎąÒ ρπ Ȣ 

ὙὓὛὉ В Ὁ Ὁ ë ρππ  (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 absolute 
percentage 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. 

ὓὃὖὉ  В    (2)  

3.2 Experimental Results 

Linear and SMO regression 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 * loc-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. 

SMO Reg. 

M5P 

0.4864 

0.4792 

0.4706 

0.2766 

0.2747 

0.2687 

 

Linear regression analysis, which is frequently 
used in plant breeding, gave the highest error rates 
with 0.4864 RMSE and 0.2766 MAPE values. The 
lowest error rates were obtained by M5P algorithm 
0.4706 RMSE and 0.2687 MAPE values. 

3 Conclusion 

In this study, yields from 10 different locations 
in 24 genotypes used in plant breeding program and 
yield averages of the locations were estimated by 
using genotype. For the estimation, SMOReg and 
M5P algorithms were used as well as linear 
regression method which is frequently used in plant 
breeding. The selected methods were evaluated 
with RMSE and MAPE error metrics. According to 
the test results, M5P algorithm showed the best 
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performance. In future studies, we aim to reduce the 
error rate to lower levels with ensemble methods. 
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Abstract 

Utilizing the estimators in Kadilar and Cingi [1], it is proposed new ratio-type estimators 
based on Theil-Sen regression in simple random sampling. It is obtained mean square error 
(MSE) equation of these estimators. Theoretically, it is compared with the MSE of suggested 
estimators and the MSE of traditional ratio estimators. By these comparisons, it is shown the 
conditions that the suggested estimator is more efficient than the traditional one. In addition, 
these theoretical results are supported by an application with original data. 
 
Keywords:  Ratio Estimators, Theil-Sen Regression, Mean Square Error, Efficiency, Simple 
Random Sampling 

 

 

1 Introduction 

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

ώ
ώ ὦὢ ὼӶ

ὼӶ
ὢ                                          ρ 

 ώ
ώ ὦὢ ὼӶ

ὼӶὅ
ὢ ὅ                              ς 

ώ
ώ ὦὢ ὼӶ

ὼӶ‍ ὼ
ὢ ‍ ὼ                        σ 

ώ
ώ ὦὢ ὼӶ

ὼӶ‍ ὼ ὅ
ὢ‍ ὼ ὅ                    τ 

ώ
ώ ὦὢ ὼӶ

ὼӶὅ ‍ ὼ
ὢὅ ‍ ὼ                    υ 

where, ὅ and ‍ ὼ are the population 
coefficient of variation and the population 
coefficient of the kurtosis belonging to auxiliary 
variable, respectively. ώ and ὼӶ are sample means of 
the study variable and auxiliary variable, 

respectively. Here, ὦ which is calculated as  ὦ , 

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

sample covariance between auxiliary and study 
variable. Also, it is assumed that the population 
mean ὢ of the auxiliary variable ὼ is known. 

The MSE equations of these estimators were 
given as below [1] 

╜╢╔◐╚╒░  
█

▪
╡╚╒░╢● ║╡╚╒░╢● ║╢●

╡╚╒░╢●◐ ║╢●◐ ╢◐   

where Ὥ ρȟςȟȣȟυ, ὄ  is obtained by least 

squares method, Ὓ and Ὓ are the population 

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

between the auxiliary and the study variable and 

finally, Ὢ  is sample ratio, where n is the sample 

size, and N is the population size. The population 
ratios are below 

Ὑ Ὑ ; Ὑ   ;  Ὑ  ;  

Ὑ   and  Ὑ
 
. 

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

2  Suggested Estimators Based on Theil-Sen Estimate 

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

ώ
ώ ὦ ὢ ὼӶ

ὼӶ
ὢ                                  χ 

ώ
ώ ὦ ὢ ὼӶ

ὼӶὅ
ὢ ὅ                     ψ 
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ώ
ώ ὦ ὢ ὼӶ

ὼӶ‍ ὼ
ὢ ‍ ὼ                       ω 

ώ
ώ ὦ ὢ ὼӶ

ὼӶ‍ ὼ ὅ
ὢ‍ ὼ ὅ                ρπ 

ώ
ώ ὦ ὢ ὼӶ

ὼӶὅ ‍ ὼ
ὢὅ ‍ ὼ                ρρ 

where ὦ  are coefficients of slope obtained 
from Theil-Sen estimate. 

Least squared method is vulnerable to gross 
ÅÒÒÏÒÓ ÁÎÄ ÉÓ ÁÌÓÏ ÉÎÅÆǢÃÉÅÎÔ ÆÏÒ ÄÉÓÔÒÉÂÕÔÉÏÎÓ ×ÉÔÈ 
heavy tails. In this case, in order to make better 
estimations, regression methods which allow the 
linearity assumption in the parametric regression 
to be stretched are needed. These methods are non-
parametric regression models known as regression 
models. Theil ɀSen estimate will be used in this 
study. 

Method, put forward by Theil in 1950 is one of 
the most commonly used slope finding methods [4]. 
Theil (1950)'s method, which is used to find the 
slope of a vector, is based on the calculation of the 
median of slope values calculated from observation 
pair, ὼȟώ  and ὼȟώ  [5]. The ὼȟώ ȟȣȟὼȟώ  
value we have consists of n observation pairs. ὼ 
Values are known, different, independent of each 
other, and sorted as follows ὼ ὼ Ễ ὼ. 
4ÈÅÉÌȭÓ ÅÓÔÉÍÁÔÏÒ ×ÁÓ ÎÏÔ ÄÅÆÉÎÅÄ ÉÆ ÔÈÅÒÅ ÅØÉÓÔ ÔÉÅÓ 
among ὼί, and was extended by Sen [5] as  

‍ άὩὨί ίʌ
ώ ώ

ὼ ὼ
ȟὭὪ ὼ ὼ ρ Ὧ

ὰ ρȟȣȟὲ  Ȣ                            ρς 

where med stands for median. The estimator 
was referred to as Theil-Sen estimate in literature 
[6]. Theil Sen estimate is, with πȢςωσ 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, 7, 8]. 

The MSE equations of ratio-type estimators 
modified using Theil-Sen regression can be 
expressed as (6). The main difference between MSE 
equations is usage of ὄ  instead of ". The MSE 
equations of the estimator ώ ȟὭ ρȟςȟȣȟυ 

between (7)-(11) are obtained as below: 

 ὓὛὉώ ḙ 
ρ Ὢ

ὲ
Ὑ Ὓ ςὄ Ὑ Ὓ

ὄ Ὓ ςὙ Ὓ ςὄ Ὓ

Ὓ                                              ρσ 

 

3  Efficiency Comparisons 

In this section, it is obtained the efficiency 
conditions in theory for the proposed estimators by 
comparing the MSE of the proposed estimators with 
the MSEs of the classical estimators, 

ὓὛὉώ ὓὛὉώ  ; Ὥ ρȟςȟȣȟυ 

ὄ " ςὙ Ὓ ςὛ Ὓ ὄ " π. 

For ὄ ",  

ςὙ Ὓ ςὛ Ὓ ὄ " π 

ὄ "
ςὛ ςὙ Ὓ

Ὓ
 

ὄ ὄ ςὙ                    (14)  

Similarly, for ὄ " 

ὄ ὄ ςὙ                      (15)  

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]. Dataset is contaminated in the 
direction of both x and y. 

The statistics of the population are given in 
Table 1. 

 

Table 1. The Statistics of Data 
N:111    ὣ: 

36.34234 

Ὑ : 
0.0809 

n: 30 ὢ: 
448.8649 

Ὑ : 
0.0806 

ὅ: 
1.538435 

Ὓ: 

77.4562 

Ὑ : 
0.0735 

”: 
0.9487736 

Ὓ: 
690.5496 

Ὑ : 
0.0809 

ὄȡ 
0.1064202 

‍ ὼ: 
45.10873 

Ὑ : 
0.0760 

Ὓ : 

50747.38 

ὄ: 0.1064 ὄ : 
0.0611 

 

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

        ὙὉώ  ; Ὥ ρȟςȟȣȟυ                 

(16) 

In Table 2, when it is examined these relative 
efficiency values, as it is seen that efficiencies of the 
suggested estimators based on Theil-Sen regression 
to classical estimators are smaller 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) 

Estimator 
Classical Theil 

MSE RE MSE RE 

◐▒ 90.61 1 29.35 0.32 

◐▒ 90.09 1 29.12  0.32 

◐▒ 77.35 1 23.86 0.31 

◐▒ 90.59 1 29.34 0.32 

◐▒ 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, ὲ sample sized 1000 sample is drawn 
without replacement using simple random 
sampling.  

Then, ὣ values are calculated 1000 times from 
1000 sample with regards to sample size chosen to 

calculate ὣ values. 

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

 

      ὓὛὉ
ρ

ρπππ
ὣ ὣ                      ρχ 

where ὣ represents the estimated mean for Ὥ

ρȟςȟȣȟωωωȟρπππ and ὣ shows the population mean. 

In this simulation study, sample size is taken as 
ὲ ςπȟσπȟτπ. In Table 3, relative efficiency values 
of our proposed estimators with regards to classical 
estimators for each ὲ value are given. The MSE 
values are calculated with the help of equation (17). 
In Table 3, it is seen that the proposed estimators 
are more efficient than classic estimators for all 
sample sizes. 

 

 

 

 

 

 

 

 

 

 

 

 

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

TS) 

n Estimator 
Classical Theil 

MSE RE MSE RE 

20 

◐▒ 105.397 1 78.108 0.741 

◐▒ 104.482 1 77.274 0.740 

◐▒ 83.644 1 58.675 0.701 

◐▒ 105.377 1 78.089 0.741 

◐▒ 90.203 1 64.439 0.714 

30 

◐▒ 58.030 1 41.329 0.712 

◐▒ 57.535 1 40.896 0.711 

◐▒ 46.167 1 31.180 0.675 

◐▒ 58.019 1 41.319 0.712 

◐▒ 49.767 1 34.199 0.687 

40 

◐▒ 39.208 1 25.117 0.641 

◐▒ 38.917 1 24.878 0.639 

◐▒ 32.176 1 19.506 0.606 

◐▒ 39.201 1 25.111 0.641 

◐▒ 34.326 1 21.177 0.617 
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6 Conclusion 

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

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 in stratified random sampling. 
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Abstract 

Nowadays, new security vulnerabilities are emerging in computer networks and it is 
becoming more difficult to detect these sophisticated security vulnerabilities. Therefore, it is 
inevitable to use machine learning methods to detect network anomalies and attacks. In this 
study, we have made classification on NSL-KDD dataset containing network based anomaly 
data with various machine learning algorithms. According to our empiricial results obtained 
from the data Genetic Algorithm feature selection method has been applied, Random Forest 
algorithm showed the best performance with 99.4% class accuracy, 0.993 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 becoming increasingly common as 
threats to network security. Intrusion Detection 
Systems (IDS) 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]. Therefore, 
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. [2] in 1987. 
Shon and Moon [3] reached 98.65% with radial 
based support vector machines. Amor and 
Benferhat [4], Bayesian networks and decision 
trees have made the classification using algorithms. 
While 99.43% value was obtained with decision 
trees, 97.68% value was obtained with Naive Bayes. 
Koc et al. [5] developed a network intrusion 
ÄÅÔÅÃÔÉÏÎ ÓÙÓÔÅÍ ÂÁÓÅÄ ÏÎ .ÁāÖÅ "ÁÙÅÓ ÍÕÌÔÉ-class 
classifier and achieved a success rate of 97.12%. 
Patil et al. [6] With Adaboost, they achieved 90% 
class accuracy on the NSL-KDD dataset. Li et al. [7] 
achieved 81.84% class accuracy with GoogleNet 

convolution artificial neural networks. Dhanabal 
and Shantharajah [8] achieved 99.8% class accuracy 
with feature selection method with Correlation 
based Feature Selection method and j48 decision 
tree method. However, 20% of the NSL-KDD 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 
ÓÅÃÔÉÏÎÓȢ )Î ÔÈÅ Ȱ-ÅÔÈÏÄÓȱ ÓÅÃÔÉÏÎȟ ×Å ÉÎÔÒÏÄÕÃÅÄ 
the feature selection methods and decision trees 
used in this study. Results and experiment settings 
ÁÒÅ ÍÅÎÔÉÏÎÅÄ ÉÎ ÔÈÅ Ȱ2ÅÓÕÌÔ ÁÎÄ ÄÉÓÃÕÓÓÉÏÎȱ 
section. Finally, we conclude our work and describe 
ÔÈÅ ÆÕÔÕÒÅ ×ÏÒË ÉÎ ÔÈÅ Ȱ#ÏÎÃÌÕÓÉÏÎȱ ÓÅÃÔÉÏÎȢ 

2  Methods 

2.1. Data set 

In this study, NSL-KDD data set, which is a 
subset of the most popular data set KDD99 [9], is 
used in intrusion detection systems. NSL-KDD, to 
reduce similar samples, derived from KDD99 by 
[10]. The NSK-KDD data set contains 148517 data, 
67343 of which are normal and 71463 of which are 
anomalies, 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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Figure 1. Sample data from the NSL-KDD 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 population 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 to be 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 certain parts 
of the chromosomes belonging to the parent 
individuals and thus the formation of new 
individuals. The mutation process is the process of 
changing a gene in any of the chromosomes of the 
newly formed individual depending on the 
possibility of mutation [11]. 

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

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 

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

In this study, Naive Bayes, k-NN, 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 other properties. 
This assumption is made to simplify and is called 
class conditional independence [13]. 

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

 

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

3 Results 

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

The performance metrics used were accuracy, 
recall, specificity, precision, area under the ROC 
ÃÕÒÖÅ !5#  ÁÎÄ -ÁÔÈÅ×ȭÓ #ÏÒÒÅÌÁÔÉÏÎ #ÏÅÆÆÉÃÉÅÎÔ 
(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 given better results with PSO 
feature selection method on the data set compared 
to other classifiers. 

 
 
 
 
 
 
 
 
 
 
 
 

 Classifiers Acc Recall Specificity Precision AUC MCC 

G
A 

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 

P
S

O 

Random Forest 99.19 0.992 0.992 0.991 0.999 0.984 

Naive Bayes 86.75 0.78 0.948 0.934 0.934 0.743 

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 

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

Random Forest with GA performed both the 
prediction of the target class (recall)  and the 
secondary class (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, more and more sophisticated anomaly 
methods are being developed. It is inevitable to use 
machine learning algorithms in the determination 
of these methods. In the future, we plan to detect 
anomaly movements in the network via an online 
web server. 
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mȊŜǘ 

"Õ ëÁÌąĥÍÁÄÁ 4×ÉÔÔÅÒ İÚÅÒÉÎÄÅÎ 4İÒË (ÁÖÁÙÏÌÌÁÒą ɉ4(9Ɋ ÆÉÒÍÁÓąÎÁ ÁÉÔ πρȢπρȢςπρψ-31.12.2018 
ÔÁÒÉÈÌÅÒÉ ÁÒÁÓąÎÄÁ ÐÁÙÌÁĥąÌÁÎ Ô×ÅÅÔ ÖÅÒÉÌÅÒÉ ëÅËÉÌÍÉĥÔÉÒȢ $ÅÖÅÌÏÐÅÒ 4×ÉÔÔÅÒ ÈÅÓÁÂą İÚÅÒÉÎÄÅÎ 
0ÒÅÍÉÕÍȡ &ÕÌÌ !ÒÃÈÉÖÅ İÙÅÌÉøÉ ÏÌÕĥÔÕÒÕÌÄÕËÔÁÎ ÓÏÎÒÁ 4×ÉÔÔÅÒ !0)ȭÌÅÒÉ ËÕÌÌÁÎąÌÁÒÁË 094(/. 
progrÁÍą ÉÌÅ Ô×ÅÅÔÌÅÒ ÔÏÐÌÁÎÍąĥÔąÒȢ 4(9ȭÎÉÎ πρȢπρȢςπρψ-σρȢρςȢςπρψ ÔÁÒÉÈÌÅÒÉ ÁÒÁÓąÎÄÁËÉ 
ÇİÎÌİË ÈÉÓÓÅ ÄÅøÅÒÉ ÖÅÒÉÌÅÒÉ "ÏÒÓÁ dÓÔÁÎÂÕÌȭÄÁÎ ÔÏÐÌÁÎÄąȢ (ÉÓÓÅ ÄÅøÅÒÉ ÖÅÒÉÌÅÒÉ ÉÌÅ ÇİÎÌİË 
ÔÏÐÌÁÍ Ô×ÅÅÔ ÓÁÙąÓą ÁÒÁÓąÎÄÁ ËÏÒÅÌÁÓÙÏÎ 3033 ÉÓÔÁÔÉÓÔÉË ÐÒÏÇÒÁÍą ÉÌÅ ÁÎÁÌÉÚ ÅÄÉÌÄÉȢ  3ÏÎÕë 
ÏÌÁÒÁË 4İÒË (ÁÖÁÙÏÌÌÁÒą ÆÉÒÍÁÓą ÉëÉÎ ÇİÎÌİË ÁÔąÌÁÎ Ô×ÅÅÔ ÓÁÙąÓą ÉÌÅ ÈÉÓÓÅ ÄÅøÅÒÉ ÁÒÁÓąÎÄÁ ÁÎÌÁÍÌą 
ÂÉÒ ÉÌÉĥËÉ ÔÅÓÐÉÔ ÅÄÉÌÅÍÅÄÉȢ 
Anahtar Kelimeler ȡ 3ÏÓÙÁÌ -ÅÄÙÁ !ÎÁÌÉÚÉȟ (ÉÓÓÅ $ÅøÅÒÉȟ 4×ÉÔÔÅÒȟ 6ÅÒÉ -ÁÄÅÎÃÉÌÉøÉȟ "İÙİË 6ÅÒÉ 

Forecasting of Stock Market Values of Airline Companies by 

Using Social Media Data 

Abstract 

In this study, tweet data of Turkish Airlines (THY) shared on Twitter between 01.01.2018-
31.12.2018 was taken. After creating a Premium: Full Archive membership on Developer 
Twitter account, tweets were collected with PYTHON programming language using Twitter 
APIs.  Daily stock value data of Thy for dates between 01.01.2018-31.12.2018 are collected 
ÆÒÏÍ "ÏÒÓÁ dÓÔÁÎÂÕÌȢ #ÏÒÒÅÌÁÔÉÏÎ ÂÅÔ×ÅÅÎ ÓÔÏÃË ÖÁÌÕÅ ÄÁÔÁ ÁÎÄ ÔÏÔÁÌ ÎÕÍÂÅÒ ÏÆ Ô×ÅÅÔÓ ÐÅÒ ÄÁÙ 
was analyzed with SPSS statistics program. As a result, there was no significant 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 

 

1 DƛǊƛǒ 

3ÏÓÙÁÌ -ÅÄÙÁÎąÎ ËÕÌÌÁÎąÍąÎąÎ ÁÒÔÍÁÓąÙÌÁ 
ÔİËÅÔÉÃÉÌÅÒÉÎ ÍÁÒËÁ ÂÁËąĥ ÁëąÓąÎąȟ ÍÅÍÎÕÎÉÙÅÔÌÅÒÉÎÉ 
ve ÍÅÍÎÕÎÉÙÅÔÓÉÚÌÉËÌÅÒÉÎÉ ÄÉÌÅ ÇÅÔÉÒÅÂÉÌÅÃÅøÉ ÓÏÓÙÁÌ 
medyaÄÁ 4×ÉÔÔÅÒ ÐÏÐİÌÅÒ bir platform haline 
ÇÅÌÍÉĥÔÉÒȢ "Õ ËÏÎÕÄÁ ëÅĥÉÔÌÉ ÁÒÁĥÔąÒÍÁÌÁÒ ÁĥÁøąÄÁ 
ÖÅÒÉÌÍÉĥÔÉÒȢ 

Asur ve Huberman ρ ȟ 4×ÉÔÔÅÒȭÄÁÎ ÅÌÄÅ 
ÅÔÔÉËÌÅÒÉ ÖÅÒÉÌÅÒ ÄÏøÒÕÌÔÕÓÕÎÄÁ ÓÉÎÅÍÁ ÓÅËÔĘÒİÎÄÅ 
ÇÉĥÅ ÇÅÌÉÒÌÅÒÉÎÉÎ ÔÁÈÍÉÎ ÅÄÉÌÍÅÓÉ İÚÅÒÉÎÄÅ 
ëÁÌąĥÍąĥÌÁÒÄąÒȢ "Õ ëÁÌąĥÍÁÄÁ ÓÅëÔÉËÌÅÒÉ ÆÉÌÍÌÅÒ ile 
ÉÌÇÉÌÉ 4×ÉÔÔÅÒȭÄÁËÉ ÁÎąÌÍÁ ÓÁÙąÌÁÒąÙÌÁ ÇÉĥÅ ÇÅÌÉÒÉ 
ÁÒÁÓąÎÄÁ ÇİëÌİ ÂÉÒ ËÏÒÅÌÁÓÙÏÎ ÏÌÄÕøÕ ÔÅÓÐÉÔ ÅÄÉÌÍÉĥȢ  

"ÏÌÌÅÎ ÖÅ !ÒËÁÄÁĥÌÁÒą ς  4×ÉÔÔÅÒȭÄÁËÉ ÏÌÕÍÌÕ ÖÅ 
ÏÌÕÍÓÕÚ ÙÏÒÕÍÌÁÒąÎ ÂÏÒÓÁ ÐÉÙÁÓÁÓąÎą ÎÁÓąÌ 
ÅÔËÉÌÅÄÉøÉ İÚÅÒÉÎÄÅ ëÁÌąĥÍąĥÌÁÒÄąÒȢ "Õ ëÁÌąĥÍÁÄÁ 
4×ÉÔÔÅÒȭÄÁ ÙÁÐąÌÁÎ ÐÁÙÌÁĥąÍÌÁÒąÎ ÄÕÙÇÕ ÄÕÒÕÍÌÁÒą 
ile ÈÉÓÓÅ ÄÅøÅÒÉ Dow Jones Industrial Average (DJIA) 
ÁÒÁÓąÎÄÁ Ϸψχȟφ ÏÒÁÎąÎÄÁ ÙİËÓÅË ÉÌÉĥËÉ ÏÌÄÕøÕ ÔÅÓÐÉÔ 
ÅÄÉÌÍÉĥÔÉÒȢ  

9ÁÐąÌÁÎ ÌÉÔÅÒÁÔİÒ ÁÒÁĥÔąÒÍÁÓą ÓÏÎÕÃÕÎÄÁ 
4İÒËÉÙÅȭÄÅ ÓÏÓÙÁÌ ÍÅÄÙÁ ÐÁÙÌÁĥąÍÌÁÒąÎąÎ 
ÉĥÌÅÔÍÅÌÅÒÉÎ (ÉÓÓÅ ÄÅøÅÒÉ İÚÅÒÉÎÄÅki etkisi ile ilgili 
ÂÉÒ ëÁÌąĥÍÁ ÙÁÐąÌÍÁÍąĥÔąÒȢ "Õ ÂÉÌÇÉÌÅÒÄÅÎ 
ÆÁÙÄÁÌÁÎÁÒÁË 4(9ȭÎÉÎ 4×ÉÔÔÅÒȭÄÁËÉ ÐÁÙÌÁĥąÍ 
ÓÁÙąÌÁÒą ÉÌÅ ÈÉÓÓÅ ÄÅøÅÒÉ ÁÒÁÓąÎÄÁËÉ ÉÌÉĥËÉÙÉ ÁÎÁÌÉz 
ettik. 

2 Metodoloji 

"Õ ÁÒÁĥÔąÒÍÁÄÁ verileri toplama, analiz etme ve 
ÁÒÁĥÔąÒÍÁ ÓÏÎÕëÌÁÒąÎą ÙÏÒÕÍÌÁÍÁ ĥÅËÌÉÎÄÅ İë 
ÁĥÁÍÁÄÁÎ ÏÌÕĥÁÎ ÕÙÇÕÌÁÍÁ ÂÉÒ ëÁÌąĥÍÁÓąÄąÒȢ 
THYȭÎÉÎ global alanda ÍÁÒËÁ ÉÍÁÊą 
ÄÅøÅÒÌÅÎÄÉÒÉÌÍÅÓÉ ÁÍÁÃąÙÌÁ ÖÅÒÉ ëÅËÉÌÍÉĥÔÉÒȢ 

Verileri  ÔÏÐÌÁÍÁ ÁĥÁÍÁÓąÎÄÁȟ Twitter 
ÓÕÎÕÃÕÓÕÎÄÁÎ ÖÅÒÉ ëÅËÍÅË ÉëÉÎ ÂÉÒ Developer 
4×ÉÔÔÅÒȭÄÁÎ 0ÒÅÍÉÕÍȡ &ÕÌÌ !ÒÃÈÉÖÅ İÙÅÌÉøÉ 
ÙÁÐąÌÁÒÁË !0) ÕÙÇÕÌÁÍÁÓą ÏÌÕĥÔÕÒÕÌÍÕĥÔÕr. 
01.01.2018-31.12.2018 tarihleri ÁÒÁÓąÎÄÁ THY ile 
ilgili # TurkishAirlines  ÈÁÓÈÔÁÇȭÉÎÉ ÉëÅÒÅÎ 
ÐÁÙÌÁĥąÍÌÁÒ 4×ÉÔÔÅÒ !0) ËÏÄÌÁÒą ËÕÌÌÁÎąÌÁÒÁË 
094(/. ÄÉÌÉÎÄÅ ÙÁÚąÌÁÎ ÐÒÏÇÒÁÍ ÉÌÅ ÖÅÒÉÌÅÒ 
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ëÅËÉÌÍÉĥÔÉÒȢ 4ÏÐÌÁÍÄÁ σχςωπ ÁÄÅÔ Ô×ÅÅÔ ÖÅÒÉ 
ÔÁÂÁÎąÎÁ ËÁÙÄÅÄÉÌÍÉĥÔÉÒȢ 

 

 

¤ÅËÉÌ ρȢ 3033 ÔÅ $İÚÅÎÌÅÎÍÉĥ 6ÅÒÉÌÅÒÉÎ vÒÎÅøÉ 
6ÅÒÉÌÅÒÉ ÁÎÁÌÉÚ ÅÔÍÅ ÁĥÁÍÁÓąÎÄÁ ÉÓÅȟ ÖÅÒÉÌÅÒ 

ÄİÚÅÎÌÅÎÄÉËÔÅÎ ÓÏÎÒÁ 3033 ÐÒÏÇÒÁÍą ÉÌÅ ÉËÉ ÖÅÒÉ 
ÁÒÁÓąÎÄÁËÉ ÉÌÉĥËÉ ÁÎÁÌÉÚ ÅÄÉÌÍÉĥÔÉÒȢ 4×ÅÅÔ ÓÁÙąÌÁÒą ÉÌÅ 
(ÉÓÓÅ ÄÅøÅÒÉ ÖÅÒÉÌÅÒÉ ÁÒÁÓąÎÄÁËÉ ÉÌÉĥËÉÎÉÎ ÏÌÕÐ 
ÏÌÍÁÄąøą ÄÁøąÌąÍ ÇÒÁÆÉøÉ ÖÅ ËÏÒÅÌÁÓÙÏÎ ËÁÔÓÁÙąÓą 
ÉÎÃÅÌÅÎÅÒÅË ÙÏÒÕÍÌÁÎÍąĥÔąÒȢ 

 

¤ÅËÉÌ 2. 6ÅÒÉÌÅÒÉÎ $ÁøąÌąÍ 'ÒÁÆÉøÉ 
¤ÅËÉÌ ςȭÄÅ ÇĘÒİÌÄİøİ İÚÅÒÅ ÖÅÒÉÌÅÒ ÎÏÒÍÁÌ 

ÄÁøąÌąÍ ÇĘÓÔÅÒÍÅÍÉĥÔÉÒȢ 9ÁÎÉ ÖÅÒÉÌÅÒ ÁÒÁÓąÎÄÁ ÌÉÎÅÅÒ 
ÉÌÉĥËÉ ÏÌÍÁÄąøą ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒȢ 

 

¤ÅËÉÌ 3. Korelasyon Analizi 
6ÅÒÉÌÅÒ ÁÒÁÓąÎÄÁ 3003 ÉÓÔÁÔÉÓÔÉË ÐÒÏÇÒÁÍą 

ÙÁÐąÌÁÎ ÁÎÁÌÉÚÉÎ ĘÚÅÔ ÔÁÂÌÏÓÕÎÄÁ ÙÅÒ ÁÌÁÎ 2 Square 
ÄÅøÅÒÉ ÙÁÎÉ +ÏÒÅÌÁÓÙÏÎ ËÁÔÓÁÙąÓą ÄÅøÅÒÉ π ÏÌÄÕøÕ 
ÇĘÒİÌÍÅËÔÅÄÉÒȢ 6ÅÒÉÌÅÒ ÁÒÁÓąÎÄÁ ÁÎÌÁÍÌą ÂÉÒ ÉÌÉĥËÉ 
ÏÌÍÁÄąøą ÔÅÓÐÉÔÉ ÔÅËÒÁÒÌÁÎÍąĥÔąÒȢ 

3 {ƻƴǳœƭŀǊ 

9ÁÐąÌÁÎ ÁÒÁĥÔąÒÍÁ ÖÅ ÁÎÁÌÉÚÌÅÒ ÓÏÎÕÃÕÎÄÁ 4İÒË 
(ÁÖÁ 9ÏÌÌÁÒą ÈÁËËąÎÄÁ 4×ÉÔÔÅÒȭÄÁ ÇİÎÌİË 
ÂÁÈÓÅÄÉÌÍÅ ÓÁÙąÌÁÒą ÉÌÅ ÇİÎÌİË ÈÉÓÓÅ ÄÅøÅÒÉ ÖÅÒÉÌÅÒÉ 

ÁÒÁÓąÎÄÁ ÁÎÌÁÍÌą ÂÉÒ ÓÏÎÕë ÅÌÄÅ ÅÄÉÌÍÅÍÉĥÔÉÒȢ %ÌÄÅ 
ÅÔÔÉøÉÍÉÚ ÓÏÎÕë ĥÕ ĥÅËÉÌÄÅ ÏÌÍÕĥÔÕÒȡ (ÁÖÁ 9ÏÌÕ 
&ÉÒÍÁÌÁÒą ÉëÉÎ 4×ÉÔÔÅÒȭÄÁ "ÁÈÓÅÄÉÌÍÅ ÓÁÙąÓąȟ Ï 
ÆÉÒÍÁÙÁ ÁÉÔ (ÉÓÓÅ $ÅøÅÒÉÎÉ ÏÌÕÍÌÕ ÖÅÙÁ ÏÌÕÍÓÕÚ 
ÅÔËÉÌÅÍÅÄÉøÉ ÓÏÎÕÃÕÎÁ ÖÁÒąÌÍąĥÔąÒȢ 

¢ŜǒŜƪƪǸǊ 

"Õ ÐÒÏÊÅ 9ÁÌÏÖÁ ­ÎÉÖÅÒÓÉÔÅÓÉ "ÉÌÉÍÓÅÌ !ÒÁĥÔąÒÍÁ 
0ÒÏÊÅÌÅÒÉ +ÏÏÒÄÉÎÁÓÙÏÎ "ÉÒÉÍÉ ÔÁÒÁÆąÎÄÁÎ 
ÄÅÓÔÅËÌÅÎÍÉĥÔÉÒȢ 

!ÒÁĥÔąÒÍÁÄÁ ÅÍÅøÉ ÇÅëÅÎ ÂÁĥÔÁ $ÁÎąĥÍÁÎ 
(ÏÃÁÍ $ÒȢ vøÒȢ ­ÙÅÓÉ dÂÒÁÈÉÍ 3!"5.#5ȭ ÙÁȟ 
ëÁÌąĥÍÁÄÁ ÄÅÓÔÅËÌÅÒÉÎÉ ÅÓÉÒÇÅÍÅÙÅÎ ÈÏÃÁÌÁÒąÍ $ÒȢ 
vøÒȢ ­ÙÅÓÉ %ÙİÐ K!,)+ ÖÅ !ÒĥȢ 'ĘÒȢ -ÁÈÉÒ !4-)¤ȭ Á 
ÔÅĥÅËËİÒÌÅÒÉÍÉ ÓÕÎÁÒąÍȢ 
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mȊŜǘ 

'ÅÚÇÉÎ ÓÁÔąÃą ÐÒÏÂÌÅÍÉ ÙąÌÌÁÒ ĘÎÃÅ ÌÉÔÅÒÁÔİÒÅ ÇÉÒÍÉĥ ÏÌÍÁÓąÎÁ ÒÁøÍÅÎ ÇİÎİÍİÚÄÅËÉ ĘÎÅÍÌÉ 
ÁÒÁĥÔąÒÍÁ ËÏÎÕÌÁÒąÎÄÁÎ ÂÉÒÉÓÉÄÉÒȢ 0ÒÏÂÌÅÍÉÎ ëĘÚİÍİÎÄÅËÉ ÁÍÁë ÇÒÁÆ İÚÅÒÉÎÄÅËÉ ÔİÍ 
ÄİøİÍÌÅÒÉ ÄÏÌÁĥÁÒÁË ÙÁÐąÌÁÎ ÉĥÉȟ ÇÉÄÉÌÅÎ ÙÏÌÕ ÖÅ ÍÁÌÉÙÅÔÉ ÅÎ ÁÚÁ ÉÎÄÉÒÍÅËÔÉÒȢ "Õ ëÁÌąĥÍÁÄÁ 
'ÅÎÅÔÉË !ÌÇÏÒÉÔÍÁȟ 9ÁÐÁÙ !Òą +ÏÌÏÎÉÓÉ !ÌÇÏÒÉÔÍÁÓą ÖÅ +ÁÒąÎÃÁ +ÏÌÏÎÉÓÉ !ÌÇÏÒÉÔÍÁÓą ÏÌÍÁË 
İÚÅÒÅ σ ÆÁÒËÌą ÓÅÚÇÉÓÅÌ ÏÐÔÉÍÉÚÁÓÙÏÎ ÙĘÎÔÅÍÉÎÉÎ ÐÅÒÆÏÒÍÁÎÓą dÓÔÁÎÂÕÌͻÄÁËÉ ÂÉÒ ËÁÒÇÏ ĥÉÒËÅÔÉ 
ĘÒÎÅøÉ ÉëÉÎ ÅÎ ÉÙÉ ÄÁøąÔąÍ ÒÏÔÁÓąÎąÎ ÂÅÌÉÒÌÅÎÍÅÓÉÎÄÅ ĘÌëİÌÍİĥÔİÒȢ 5ÙÇÕÌÁÍÁÄÁ ÖÅÒÉ ÓÅÔÉ ÏÌÁÒÁËȟ 
dÓÔÁÎÂÕÌ ÉÌëÅÌÅÒ ÈÁÒÉÔÁÓąÎÄÁÎ ÅÌÄÅ ÅÄÉÌÅÎ σω ÉÌëÅÙÅ ÁÉÔ ÇÒÁÆ ÂÉÌÇÉÓÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ KÁÌąĥÍÁÎąÎ 
ÓÏÎÕëÌÁÒą ÉÎÃÅÌÅÎÄÉøÉÎÄÅ 9ÁÐÁÙ !Òą +ÏÌÏÎÉÓÉ ÁÌÇÏÒÉÔÍÁÓąÎąÎ ÈÅÍ ÒÏÔÁ ÍÅÓÁÆÅÓÉ ÈÅÍ ÄÅ ëÁÌąĥÍÁ 
ÓİÒÅÓÉ ÂÁËąÍąÎÄÁÎ 'ÅÎÅÔÉË ÖÅ +ÁÒąÎÃÁ +ÏÌÏÎÉÓÉ ÁÌÇÏÒÉÔÍÁÌÁÒąÎÁ ÇĘÒÅ ÄÁÈÁ ÉÙÉ ÓÏÎÕëÌÁÒ ÅÌÄÅ 
ÅÔÔÉøÉ ÇĘÒİÌÍİĥÔİÒȢ 'ÅÎÅÔÉË !ÌÇÏÒÉÔÍÁ ÉÌÅ ÙÁÐąÌÁÎ ÄÅÎÅÍÅÌÅÒÄÅ ςπππ ÉÔÅÒÁÓÙÏÎ ÉÌÅ ςπȢτ 
ÓÁÎÉÙÅÌÉË ÂÉÒ ÓİÒÅÄÅ ÅÎ ÉÙÉ ÓÏÎÕë ÄÅøÅÒÉ ɉÅÎ ËąÓÁ ÙÏÌɊ υυφ ËÍ ÏÌÁÒÁË ÂÕÌÕÎÍÕĥÔÕÒȢ +ÁÒąÎÃÁ 
+ÏÌÏÎÉÓÉ !ÌÇÏÒÉÔÍÁÓą ÉÌÅ ÙÁÐąÌÁÎ ÄÅÎÅÍÅÌÅÒÄÅ ÄÅ ÅÎ ÉÙÉ ÓÏÎÕë ÏÌÁÒÁË υσψ ËÍ ÂÕÌÕÎÍÕĥÔÕÒȢ 
9ÁÐÁÙ !Òą +ÏÌÏÎÉÓÉ !ÌÇÏÒÉÔÍÁÓąÎÄÁ ÙÁÐąÌÁÎ ÄÅÎÅÍÅÌÅÒÄÅ ÉÓÅ ÅÎ ÉÙÉ ÓÏÎÕë ÄÅøÅÒÉ υπτ ËÍ ÏÌÁÒÁË 
ÂÕÌÕÎÍÕĥÔÕÒȢ 
Anahtar  Kelimeler : 'ÅÚÇÉÎ 3ÁÔąÃą 0ÒÏÂÌÅÍÉȟ 9ÁÐÁÙ !Òą +ÏÌÏÎÉÓÉȟ +ÁÒąÎÃÁ +ÏÌÏÎÉÓÉȟ 'ÅÎÅÔÉË 
Algoritma. 

Simulation of Traveler Salesman Problem in Cargo Companies by 

Genetic, Artificial Bee Colony and Ant Colony Algorithms: The 

Case of Istanbul 

Abstract 

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

 

1 DƛǊƛǒ 

'ÅÚÇÉÎ ÓÁÔąÃą ÐÒÏÂÌÅÍÉ '30  ÇÒÁÆ İÚÅÒÉÎÄÅËÉ 
ÂÁĥÌÁÎÇąë ÓÅëÉÌÅÎ ÂÉÒ ÄİøİÍÄÅÎ ÔİÍ ÄİøİÍÌÅÒÉ 
ÄÏÌÁĥąÐ ÂÁĥÌÁÎÇąë ÎÏËÔÁÓąÎÁ ÅÎ ËąÓÁ ÙÏÌÕ ÂÕÌÁÒÁË 
ÄĘÎÍÅÙÉ ÁÍÁëÌÁÍÁËÔÁÄąÒȢ 'ÒÁÆ İÚÅÒÉÎÄÅËÉ 
ÄİøİÍÌÅÒ ÁÒÁÓąÎÄÁ ÂÉÒÄÅÎ ÆÁÚÌÁ ÙÏÌ ÏÌÁÂÉÌÉÒȢ 
$ÏÌÁÙąÓąÙÌÁȟ ÄİøİÍÌÅÒ ÁÒÁÓąÎÄÁËÉ ÅÎ ËąÓÁ ÍÅÓÁÆÅÙÉ 

ÂÕÌÍÁË ĘÚÅÌÌÉËÌÅ ÄİøİÍ ÓÁÙąÓąÎąÎ ÆÁÚÌÁ ÏÌÄÕøÕ 
durumlarda ÄÅÔÅÒÍÉÎÉÓÔÉË ÙÁËÌÁĥąÍ ÉÌÅ ëĘÚİÍÅ 
ÕÌÁĥÍÁË ÚÁÍÁÎ ÖÅ ÍÁÌÉÙÅÔ ÁëąÓąÎÄÁÎ 
ÚÏÒÌÁĥÍÁËÔÁÄąÒȢ 'İÎİÍİÚÄÅȟ ÄÅÔÅÒÍÉÎÉÓÔÉË 
ëĘÚİÍÌÅÒÉÎ ÉĥÌÅÍÃÉÌÅÒÉÎ ÈÅÓÁÐÌÁÙÁÍÁÙÁÃÁøą ÄİÚÅÙÅ 
ÕÌÁĥÔąøąÎÄÁȟ '30 ÓÅÚÇÉÓÅÌ ÏÐÔÉÍÉÚÁÓÙÏÎ ÙĘÎÔÅÍÌÅÒÉ 
ÉÌÅ ÄÁÈÁ ËąÓÁ ÓİÒÅÄÅ ëĘÚİÌÅÂÉÌÍÅËÔÅÄÉÒȢ 
'İÎİÍİÚÄÅȟ ÓÅÚÇÉÓÅÌ ÏÐÔÉÍÉÚÁÓÙÏÎ ÙĘÎÔÅÍÌÅÒÉ ÉÌÅ 
ÓÁÄÅÃÅ '30 ÉëÉÎ ÄÅøÉÌ Éĥ ÁËąĥą ρ ȟ ÙÏÌ ÐÌÁÎÌÁÍÁ ς  
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ÇÉÂÉ ëĘÚİÍ ÕÚÁÙąÎąÎ ëÏË ÆÁÚÌÁ ÏÌÄÕøÕ ÐÒÏÂÌÅÍÌÅÒÄÅ 
ÅÎ ÉÙÉ ëĘÚİÍÅ ÙÁËąÎÓÁÙÁÒÁË ËÁÂÕÌ ÅÄÉÌÅÂÉÌÉÒ 
ÓÏÎÕëÌÁÒ ÅÌÄÅ ÅÄÉÌÅÂÉÌÍÅËÔÅÄÉÒȢ 

,ÉÔÅÒÁÔİÒÄÅ ÓÅÚÇÉÓÅÌ ÁÌÇÏÒÉÔÍÁÌÁÒąÎ 
ËÁÒĥąÌÁĥÔąÒąÌÍÁÓą ËÏÎÕÓÕÎÄÁ ÂÉÒëÏË ëÁÌąĥÍÁ 
ÂÕÌÕÎÍÁËÔÁÄąÒȢ ςππω ÙąÌąÎÄÁ +ÁÒÁÂÏøÁ ÖÅ !ËÁÙ υ  
ÔÁÒÁÆąÎÄÁÎ ÙÁÐąÌÁÎ ëÁÌąĥÍÁÄÁ ÅÖÒÉÍ ÓÔÒÁÔÅÊÉÓÉ 
ÁÌÇÏÒÉÔÍÁÓąȟ ÇÅÎÅÔÉË ÁÌÇÏÒÉÔÍÁ (GA)ȟ ÐÁÒëÁÃąË ÓİÒİ 
ÏÐÔÉÍÉÚÁÓÙÏÎÕ ÁÌÇÏÒÉÔÍÁÓą ÖÅ ÙÁÐÁÙ ÁÒą ËÏÌÏÎÉÓÉ 
ÁÌÇÏÒÉÔÍÁÓą (YAKA) ËÁÒĥąÌÁĥÔąÒąÌÍąĥÔąÒȢ dÌÇÉÌÉ 
ëÁÌąĥÍÁÄÁ ËąÙÁÓÌÁÍÁ ÆÏÎËÓÉÙÏÎÌÁÒą ËÕÌÌÁÎąÌÁÒÁË ÅÌÄÅ 
ÅÄÉÌÅÎ ÖÅÒÉ ÓÅÔÌÅÒÉ ÆÁÒËÌą ÐÁÒÁÍÅÔÒÅ ÄÅøÅÒÌÅÒÉÎÅ ÇĘÒÅ 
ëÅĥÉÔÌÉ ÓÅÚÇÉÓÅÌ ÏÐÔÉÍÉÚÁÓÙÏÎ ÁÌÇÏÒÉÔÍÁÌÁÒąÎÄÁ 
ËÕÌÌÁÎąÌÍąĥ ÖÅ ÅÎ ÉÙÉ ÓÏÎÕëÌÁÒą YAKA ÖÅÒÍÉĥÔÉÒȢ  

ςπρτ ÙąÌąÎÄÁ $ÉËÍÅÎ ÖÄȢ ÔÁÒÁÆąÎÄÁÎ ÙÁÐąÌÁÎ 
ëÁÌąĥÍÁÄÁ  σ   4Ȣ#Ȣ +ÁÒÁÙÏÌÌÁÒą 'ÅÎÅÌ -İÄİÒÌİøİ 
+'-  4İÒËÉÙÅ ÉÌÌÅÒ ÈÁÒÉÔÁÓąÎÁ ÁÉÔ ÇÒÁÆ ÖÅÒÉÓÉ 

ËÕÌÌÁÎąÌÁÒÁË GA ÖÅ ËÁÒąÎÃÁ ËÏÌÏÎÉÓÉ ÁÌÇÏÒÉÔÍÁÌÁÒą 
(KKA) ËÕÌÌÁÎąÌÍąĥÔąÒȢ "ÁĥÌÁÎÇąëÔÁ KKA modeli 
ËÅÎÄÉÎÅ ÙÁËąÎ ÄİøİÍÌÅÒÉ ÔÅÒÃÉÈ ÅÔÍÅÓÉ ÎÅÄÅÎÉÙÌÅ 
GA modeline ÇĘÒÅ ÄÁÈÁ ÕÙÇÕÎ ÂÁĥÌÁÎÇąëÌÁÒ ÂÕÌÄÕøÕ 
ÇĘÒİÌÍİĥÔİÒȢ !ÎÃÁËȟ ÓÏÎÕÃÁ ÂÁËąÌÄąøąÎÄÁ ÉÓÅ ÕÙÇÕÎ 
ÐÁÒÁÍÅÔÒÅ ÄÅøÅÒÌÅÒÉÎÄÅ ËÁÒąÎÃÁ ËÏÌÏÎÉÓÉ 
ÁÌÇÏÒÉÔÍÁÓą ile ÄÁÈÁ ËąÓÁ ÓİÒÅÄÅ ÄÁÈÁ ÅÔËÉÌÉ ÓÏÎÕëÌÁÒ 
ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ  

ςπρψ ÙąÌąÎÄÁ 'İÌ ÖÅ !ÒąÃą ÔÁÒÁÆąÎÄÁÎ ÙÁÐąÌÁÎ 
ëÁÌąĥÍÁÄÁ τ  ÉÓÅ ÉÎÓÁÎ ËÁÙÎÁøąȟ ÚÁÍÁÎ ÖÅ ÍÁÌÉÙÅÔ 
parametreleri ile KKA ve YAKA ËÕÌÌÁÎąÌÁÒÁË ÙÁÚąÌąÍ 
ÐÒÏÊÅ ÔÁËÖÉÍÉ ÕÙÇÕÌÁÍÁÓą ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ KÁÌąĥÍÁ 
ÓÏÎÕÃÕÎÄÁ ÈÅÒ ÉËÉ ÙĘÎÔÅÍ ÉÌÅ ÉÙÉ ÓÏÎÕëÌÁÒ ÅÌÄÅ 
ÅÄÉÌÍÉĥÔÉÒȢ "ÕÎÕÎ ÙÁÎąÎÄÁȟ YAKA koloni/yiyecek 
ËÁÙÎÁøąÎąÎ ÐÒÏÊÅÄÅ ÇĘÒÅÖÌÅÎÄÉÒÉÌÅÎ ÉÎÓÁÎ 
ËÁÙÎÁøąÎÁ ÅĥÉÔ ÖÅÙÁ ÄÁÈÁ ÁÚ ÏÌÄÕøÕ ÄÕÒÕÍÄÁ 
ÓÏÎÕÃÁ ÄÁÈÁ ËąÓÁ ÓİÒÅÄÅ ÕÌÁĥÔąøą ÇĘÚÌÅÍÌÅÎÍÉĥÔÉÒȢ 

"Õ ëÁÌąĥÍÁÄÁ ËÁÒÇÏ ĥÉÒËÅÔÌÅÒÉ ÉëÉÎ dÓÔÁÎÂÕÌȭÁ ÁÉÔ 
σω ÉÌëÅÙÉ ËÁÐÓÁÙÁÎ ÇÅÚÇÉÎ ÓÁÔąÃą ÐÒÏÂÌÅÍÉ ÅÌÅ 
ÁÌąÎÍąĥÔąÒȢ ,ÉÔÅÒÁÔİÒÄÅ ëÏË ÓąË ËÕÌÌÁÎąÌÁÎ ÖÅ ÓÅÚÇÉÓÅÌ 
ÙÁËÌÁĥąÍÌÁÒą ÉÌÅ ÂÉÌÉÎÅÎ GA, KKA ve YAKA 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ !ÌÇÏÒÉÔÍÁÌÁÒÁ ÁÉÔ ÄÅøÅÒÌÅÎÄÉÒÍÅ 
ÙÁÐąÌąÒËÅÎ ÂÅÌÉÒÌÉ ÉÔÅÒÁÓÙÏÎ ÓÁÙąÌÁÒąÎÄÁ ÔÏÐÌÁÍ 
ëÁÌąĥÍÁ ÓİÒÅÌÅÒÉȟ ÅÎ ÉÙÉ ÓÏÎÕÃÁ ÕÌÁĥÍÁ ÓİÒÅÓÉ ÖÅ ÅÎ 
ÉÙÉ ÓÏÎÕÃÕ ÅÌÄÅ ÅÄÅÎ ÁÌÇÏÒÉÔÍÁÎąÎ ÄÉøÅÒÌÅÒÉÎÅ 
orÁÎÌÁ ÓÏÎÕÃÁ ÎÅ ËÁÄÁÒ ÉÙÉ ÙÁËąÎÓÁÄąøą ËÒÉÔÅÒ ÏÌÁÒÁË 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 6ÅÒÉ ÓÅÔÉÎÉ ÏÌÕĥÔÕÒÁÎ dÓÔÁÎÂÕÌ 
ÉÌëÅÌÅÒÉÎÅ ÁÉÔ ËÏÏÒÄÉÎÁÔ ÂÉÌÇÉÌÅÒÉ ËÕÌÌÁÎąÌÁÒÁË ÈÅÒ 
ÉÌëÅÄÅÎ ÄÉøÅÒÉÎÅ ÏÌÁÎ ÕÚÁËÌąËÌÁÒ ÂÁÚ ÁÌąÎÁÒÁË ÇÒÁÆ 
verisi ÏÌÕĥÔÕÒÕÌÍÕĥÔÕÒȢ 

3ÏÎÒÁËÉ ÂĘÌİÍlerde ëÁÌąĥÍÁÄÁ ÉÎÃÅÌÅÎÅÃÅË 
ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ëÁÌąĥÍÁ ÐÒÅÎÓÉÐÌÅÒÉȟ ÁÌÇÏÒÉÔÍÁ ÁËąĥ 
ÁÄąÍÌÁÒą ÖÅ ÁÌÇÏÒÉÔÍÁÌÁÒ ĘÚÅÌÉÎÄÅ ÇÅÎÅÌ ÂÉÌÇÉÌÅÒ 

ÖÅÒÉÌÍÉĥ ÖÅ ÙÁÐąÌÁÎ ÄÅÎÅÙÓÅÌ ëÁÌąĥÍÁÌÁÒ 
ÓÕÎÕÌÍÕĥÔÕÒȢ  

2 ¸ǀƴǘŜƳ 

KÁÌąĥÍÁÎąÎ ÂÕ ÂĘÌİÍİÎÄÅ ÕÙÇÕÌÁÍÁÌÁÒÄÁ 
ËÕÌÌÁÎąÌÁÎ GA, KKA ve YAKA ÈÁËËąÎÄÁ ËąÓÁ ÂÉÌÇÉÌÅÒ 
verilmektedir.  

GA modeli ÓÅÚÇÉÓÅÌ ÂÉÒ ÙÁËÌÁĥąÍ ÖÅ yapay zeka 
ÙĘÎÔÅÍÌÅÒÉÎÉ ËÕÌÌÁÎÁÒÁË ÈąÚÌą ÇÅÌÉĥÅÎ ÔÅËÎÉËÌÅÒÄÅÎ 
ÂÉÒÉÓÉ ÈÁÌÉÎÅ ÇÅÌÍÉĥÔÉÒȢ "Õ ÙĘÎÔÅÍȟ ÅÖÒÉÍÓÅÌ ÓİÒÅëÌÅÒ 
ÍÏÄÅÌÌÅÎÅÒÅËȟ ÒÁÓÔÇÅÌÅ ÓÅëÉÌÅÎ ÂÉÒÅÙÌÅÒÄÅÎ ÓÏÎÒÁËÉ 
ÎÅÓÉÌÌÅÒÉÎ ÏÌÕĥÔÕÒÕÌÍÁÓą ÖÅ ÂÕ ÎÅÓÉÌÌÅÒÉÎ ÅÎ ÉÙÉ ÓÏÎÕë 
ÖÅÒÅÎÌÅÒÉÎÉÎ ÐÏÐİÌÁÓÙÏÎ ÉëÅÒÉÓÉÎÄÅ ËÁÌÁÒÁËȟ ÅÎ ËĘÔİ 
ÓÏÎÕë ÖÅÒÅÎÌÅÒÉÎ ÅÌÅÎÍÅÓÉ ËÕÒÁÌąÎÁ ÄÁÙÁÎÍÁËÔÁÄąÒȢ 
9ÅÎÉ ÎÅÓÉÌ ÏÌÕĥÔÕÒÍÁ ÓİÒÅÃÉ ÉÓÅ ÂÉÒ ÈÁÔÁ ÖÅÙÁ 
ÉÔÅÒÁÓÙÏÎ ÅĥÉË ÄÅøÅÒÉÎÅ ÇĘÒÅ ÔÁÍÁÍÌÁÎÍÁËÔÁÄąÒȢ 
0ÏÐİÌÁÓÙÏÎ ÉëÅÒÉÓÉÎÄÅËÉ ÂÉÒÅÙ ÏÌÁÒÁË ÁÄÌÁÎÄąÒąÌÁÎ 
ÈÅÒ ÂÉÒ ëĘÚİÍe ÁÔÁÎÁÎ ÕÙÇÕÎÌÕË ÄÅøÅÒÌÅÒÉ baz 
ÁÌąÎÁÒÁË ÏÌÁÓąÌąË ÄÅøÅÒÉ ÖÅÒÉÌÉÒ ÖÅ ÂÕ ÄÅøÅÒÌÅÒÅ ÇĘÒÅ 
en iyi bireylerin genleri sonraki jenerasyona 
ÁËÔÁÒąÌąÒȢ "ĘÙÌÅÃÅȟ ÇÅÎÅÔÉË ÓİÒÅëÔÅËÉ ëÁÐÒÁÚÌÁÍÁ ÖÅ 
ÍÕÔÁÓÙÏÎ ÉĥÌÅÍÌÅÒÉ ÉÌÅ ÏÌÕĥÔÕÒÕÌÁÎ ÙÅÎÉ ÐÏÐİÌÁÓÙÏÎ 
ÓÁÙÅÓÉÎÄÅ ÏÐÔÉÍÕÍ ÅÎ ÉÙÉ ÓÏÎÕë ÅÌÄÅ ÅÄÉÌÉÒ φ Ȣ  

KKA modeli ËÁÒąÎÃÁÌÁÒąÎ ÄÏøÁÌ ÏÒÔÁÍÄÁËÉ 
ÂÅÓÌÅÎÍÅ ÓİÒÅëÌÅÒÉÎÄÅËÉ ÂÕÌÄÕËÌÁÒą ÙÉÙÅÃÅËÌÅÒÉ 
ÇĘÒÍÅ ÄÕÙÕÓÕ ËÕÌÌÁÎÍÁÄÁÎ ÙÕÖÁÌÁÒąÎÁ ÅÎ ËąÓÁ 
ÙÏÌÄÁÎ ÕÌÁĥÔąÒÍÁ ËÁÂÉÌÉÙÅÔÌÅÒÉÎÄÅÎ ÅÓÉÎÌÅÎÅÒÅË 
ÇÅÌÉĥÔÉÒÉÌÍÉĥÔÉÒȢ +ÁÒąÎÃÁÌÁÒ ÙÏÌÁ ÆÅÒÏÍÏÎ ÁÄą ÖÅÒÉÌÅÎ 
ÂÉÒ ÍÁÄÄÅ ÂąÒÁËąÒÌÁÒȢ +ąÓÁ ÏÌÁÎ ÙÏÌÄÁÎ ÉÌÅÒÌÅÙÅÎ 
ËÁÒąÎÃÁÌÁÒ ÂÉÒÉÍ ÚÁÍÁÎÄÁ ÆÅÒÏÍÏÎ ÍÁÄÄÅÓÉ 
ÂąÒÁËÔąËÌÁÒą ÉëÉÎȟ ÆÅÒÏÍÏÎ ÍÉËÔÁÒą ÄÁÈÁ ÆÁÚÌÁ 
olmaktadąÒȢ KKA modelinde ëĘÚİÍ ÂÁĥÌÁÎÇąÃąÎÄÁ 
ÐÏÐİÌÁÓÙÏÎ ÁÄą ÖÅÒÉÌÅÎ ËÁÒąÎÃÁ ÓÁÙąÓąÎąÎ ÄÅÎÅÍÅÌÅÒ 
ÉÌÅ ÏÐÔÉÍÁÌ ÏÌÁÒÁË ÂÅÌÉÒÌÅÎÍÅÓÉ ÉĥÌÅÍ ÇİÃİ ÖÅ ëĘÚİÍ 
ÓİÒÅÓÉ ÁëąÓąÎÄÁÎ ĘÎÅÍÌÉÄÉÒȢ $ÉøÅÒ ÙÁÎÄÁÎȟ ËÁÒąÎÃÁ 
ÓÁÙąÓąÎąÎ ÁÚ ÏÌÍÁÓą ÙÅÔÅÒÓÉÚ ÆÅÒÏÍÏÎ 
ÇİÎÃÅÌÌÅÍÅÌÅÒÉÎÅ ÖÅ ÄÏÌÁÙąÓąÙÌÁ ÉÔÅÒÁÓÙÏÎÌÁÒ ÉÌÅ ÅÌÄe 
ÅÄÉÌÅÎ ëĘÚİÍ ÄÏøÒÕÌÕøÕÎÄÁ ÐÅÒÆÏÒÍÁÎÓ 
ÄİĥİËÌİøİÎÅ ÓÅÂÅÐ ÏÌÍÁËÔÁÄąÒ χ Ȣ  

$ÅÒÖÉĥ +ÁÒÁÂÏøÁ ÔÁÒÁÆąÎÄÁÎ ÁÒąÌÁÒąÎ ÄÏøÁÌ 
ortamdaki beslenmeleri modellenerek YAKA 
ÍÏÄÅÌÉÎÄÅ ÉĥÃÉȟ ÇĘÚÃİ ÖÅ ËÁĥÉÆ ÁÒąÌÁÒ ÏÌÍÁË İÚÅÒÅ İë 
ÆÁÒËÌą ÇÒÕÐ ÂÕÌÕÎÍÁËÔÁÄąÒȢ +ÏÖÁÎ ÅÔÒÁÆąÎÄÁ ÙÉÙÅÃÅË 
ÁÒÁÙÁÎ ËÁĥÉÆ ÁÒąÌÁÒ ÙÉÙÅÃÅË ËÁÙÎÁøąÎą ÂÕÌÄÕøÕÎÄÁ 
ÙÉÙÅÃÅË ÔÁĥąÍÁÙÁ ÂÁĥÌÁÙÁÒÁË ÉĥëÉ ÁÒą ÏÌÕÒÌÁÒȢ !ÙÒąÃÁȟ 
iĥëÉ ÁÒąÌÁÒ ÂÕ ÅÓÎÁÄÁ ËÏÖÁÎÄÁËÉ ÇĘÚÃİ ÁÒąÌÁÒÁ 
ÙÉÙÅÃÅË ËÁÙÎÁøąÎąÎ ÙÅÒÉ ÖÅ ËÁÌÉÔÅÓÉ ÈÁËËąÎÄÁ ÂÉÌÇÉ 
ÁËÔÁÒąÒÌÁÒȢ  "Õ ÍÏÄÅÌÄÅ ÈÅÒ ÙÉÙÅÃÅË ËÁÙÎÁøą ÁÓÌąÎÄÁ 
ÂÅÓÉÎ ËÁÙÎÁøąÎąÎ ËÁÌÉÔÅÓÉÎÉ ÇĘÓÔÅÒÅÎ ÁÍÁë 
fonksÉÙÏÎ ÄÅøÅÒÉ ÉÌÅ ÂÉÒ ëĘÚİÍİ ÔÅÍÓÉÌ ÅÄÅÒȢ !ÍÁë 
ÆÏÎËÓÉÙÏÎ ÄÅøÅÒÉ ÅÎ ÉÙÉ ÏÌÁÎ ëĘÚİÍ ÈÁÆąÚÁÙÁ ÁÌąÎąÒ ÖÅ 
ÙÅÎÉ ÂÅÓÉÎ ËÁÙÎÁøą ÁÒÁÍÁÙÁ ÄÅÖÁÍ ÅÄÉÌÉÒȢ "ÕÌÕÎÁÎ 
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ÙÅÎÉ ÂÅÓÉÎ ËÁÙÎÁøą ÅÓËÉÓÉÎÄÅÎ ÄÁÈÁ ÉÙÉ ÉÓÅ ëĘÚİÍ 
ÏÌÁÒÁË ÁÌąÎąÒ ÖÅ ÔİÍ ëĘÚİÍÌÅÒ ÉëÉÎÄÅ ÕÙÇÕÎÌÕË 
ÁÔÁÍÁÓą ÙÁÐąÌąÒȢ /ÐÔÉÍÉÚÁÓÙÏÎ ËÒÉÔÅÒÉ ÓÁøÌÁÎÁÎÁ 
ËÁÄÁÒ ÉÔÅÒÁÓÙÏÎ ÄÅÖÁÍ ÅÄÅÒ ÖÅ ÇÌÏÂÁÌ ÄÅøÉĥËÅÎe 
ÇĘÒÅ ÅÎ ÉÙÉ ëĘÚİÍ ÄÅøÅÒÉni veren iterasyon ÉĥÌÅÍÉ 
ÓÏÎÌÁÎÄąÒąÌąÒ ψ  

3 Bulgular 

KÁÌąĥÍÁÎąÎ ÂÕ ÂĘÌİÍİÎÄÅ ψ'" 2!- ÖÅ )ÎÔÅÌ Éχ-
τχπς-1 ÉĥÌÅÍÃÉÙÅ ÓÁÈÉÐ (0 0ÁÖÉÌÉÏÎ %πυυ34 
ÄÉÚİÓÔİ ÂÉÌÇÉÓÁÙÁÒ ÉÌÅ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÁÌÇÏÒÉÔÍÁÌÁÒÁ 
ÁÉÔ ÄÅÎÅÙÓÅÌ ÓÏÎÕëÌÁÒÄÁÎ ÂÁÈÓÅÄÉÌÍÅËÔÅÄÉÒȢ  

 '!ȟ ++! ÖÅ 9!+! ÍÏÄÅÌÌÅÒÉ ËÁÒĥąÌÁĥÔąÒąÌąÒËÅÎ 
ÁÌÇÏÒÉÔÍÁÎąÎ ëÁÌąĥÍÁ ÓİÒÅÓÉ ÖÅ ÁÌÇÏÒÉÔÍÁÎąÎ ÓÏÎÕë 
ÏÌÁÒÁË ÂÕÌÄÕøÕ ÍÅÓÁÆÅ ÄÅøÅÒÌÅÒÉ ÐÅÒÆÏÒÍÁÎÓ 
ËÒÉÔÅÒÌÅÒÉ ÏÌÁÒÁË ÁÌąÎÍąĥÔąÒȢ "Õ İë ÆÁÒËÌą ÁÌÇÏÒÉÔÍÁÌÁÒ 
ÉÌÅ ÆÁÒËÌą ÉÔÅÒÁÓÙÏÎ ÄÅøÅÒÌÅÒÉ ËÕÌÌÁÎąÌÁÒÁË ÂÉÒ ËÁÒÇÏ 
ĥÉÒËÅÔÉ ÉëÉÎ dÓÔÁÎÂÕÌ ÉÌÉ ÈÁÒÉÔÁÓąÎÄÁËÉ σω ÉÌëÅÙÅ ÁÉÔ ÅÎ 
ÕÙÇÕÎ ÒÏÔÁ ÈÅÓÁÐÌÁÎÍąĥÔąÒȢ 0ÁÒÁÍÅÔÒÅ ÄÅøÅÒÌÅÒÉ ÈÅÒ 
İë ÁÌÇÏÒÉÔÍÁ ÉëÉÎÄÅ ÙÁÐąÌÁÎ ÆÁÒËÌą ÄÅÎÅÍÅÌÅÒ 
sonucunda en iyi rotalÁÒą ÖÅÒÅÎ ÄÅøÅÒÌÅÒÅ ÇĘÒÅ 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ 

GA, KKA ve YAKA modellerine ait iterasyon-
ëÁÌąĥÍÁ ÓİÒÅÓÉ ÖÅ ÉÔÅÒÁÓÙÏÎ-ÒÏÔÁ ÕÚÕÎÌÕøÕ ÇÒÁÆÉËÌÅÒÉ 
¤ÅËÉÌ ρ ÖÅ ¤ÅËÉÌ ςȭÄÅ ÖÅÒÉÌÍÉĥÔÉÒȢ 9ÁÐąÌÁÎ ÄÅÎÅÙÓÅÌ 
ëÁÌąĥÍÁÌÁÒÄÁ ÈÅÒ ÂÉÒ ÁÌÇÏÒÉÔÍÁ φ ËÅÚ ëÁÌąĥÔąÒąÌÍąĥÔąÒȢ 
Her denemede ÓąÒÁÓą ÉÌÅ υπȟ ρππȟ ςυπȟ υππȟ ρπππȟ 
ςπππ ÉÔÅÒÁÓÙÏÎ ÄÅøÅÒÌÅÒÉ ÇÉÒÉÌÅÒÅË ëÁÌąĥÍÁ 
ÚÁÍÁÎÌÁÒą ÖÅ ÅÎ ËąÓÁ ÙÏÌ ÕÚÕÎÌÕËÌÁÒą ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ 
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ÁÌÇÏÒÉÔÍÁÓą ve yapay aÒą kolonisi ÁÌÇÏÒÉÔÍÁÓąÎÁ ÁÉÔ 
ÉÔÅÒÁÓÙÏÎ ÓÁÙąÌÁÒąÎÁ ÇĘÒÅ ëÁÌąĥÍÁ ÓİÒÅÌÅÒÉ ÇÒÁÆÉøÉ 

 

3ÏÎÕëÌÁÒ ÉÎÃÅÌÅÎÄÉøÉÎÄÅȟ ÉÔÅÒÁÓÙÏÎ ÓÁÙąÓą 
ÁÒÔÔąËëÁ ÈÅÒ ÁÌÇÏÒÉÔÍÁÎąÎ ÂÅËÌÅÎÄÉøÉ ÇÉÂÉ ëÁÌąĥÍÁ 

ÓİÒÅÓÉÎÉÎ ÉÔÅÒÁÓÙÏÎ ÓÁÙąÓą ÉÌÅ ÄÏøÒÕ ÏÒÁÎÔąÌą ÏÌÄÕøÕ 
ÖÅ ëÁÌąĥÍÁ ÓİÒÅÓÉÎÉÎ ÁÒÔÔąøą ÇĘÒİÌÍÅËÔÅÄÉÒȢ 9!+! 
ÍÏÄÅÌÉÎÄÅ ÄÉøÅÒÌÅÒÉÎÅ ÇĘÒÅ ÄÁÈÁ ÈąÚÌą ÓÏÎÕëÌÁÒ ÅÌÄÅ 
ÅÄÉÌÄÉøÉ ÇĘÒİÌÍÅËÔÅÄÉÒ ¤ÅËÉÌ ρ Ȣ !ÌÇÏÒÉÔÍÁÌÁÒ ÙÏÌ 
ÕÚÕÎÌÕËÌÁÒą ÁëąÓąÎÄÁÎ ËÁÒĥąÌÁĥÔąÒąÌÄąøąÎÄÁȟ ÓÅÚÇÉÓÅÌ 
optimizasyon ÁÌÇÏÒÉÔÍÁÌÁÒąÎąÎ ÒÁÓÔÌÁÎÔąÓÁÌ ÏÌÍÁÓą 
ÓÅÂÅÂÉÙÌÅ ÉÔÅÒÁÓÙÏÎ ÓÁÙąÓą ÁÒÔÔąËëÁ ÈÅÒ ÓÅÆÅÒÉÎÄÅ 
ÄÁÈÁ ÉÙÉ ÓÏÎÕë İÒÅÔÅÍÅÄÉøÉ de ÇĘÒİÌÍÅËÔÅÄÉÒȢ 
vÒÎÅøÉÎȠ KKA ÉëÉÎ υππ ÉÔÅÒÁÓÙÏÎ ÓÁÙąÓą ÉÌÅ ÅÌÄÅ 
ÅÄÉÌÅÎ ÓÏÎÕÃÕÎ ςυπ ÉÔÅÒÁÓÙÏÎ ÓÁÙąÓą ÉÌÅ ÅÌÄÅ ÅÄÉÌÅÎ 
ÓÏÎÕëÔÁÎ ÄÁÈÁ ÉÙÉ ÏÌÍÁÄąøą ÇĘÚÌÅÍÌÅÎÍÉĥÔÉÒ ¤ÅËÉÌ 
2). 

 

¤ÅËÉÌ ςȢ 'ÅÎÅÔÉË algoritma, kÁÒąÎÃÁ kolonisi 
ÁÌÇÏÒÉÔÍÁÓą ve yapay aÒą kolonisi ÁÌÇÏÒÉÔÍÁÓąÎÁ 
ÉÔÅÒÁÓÙÏÎ ÓÁÙąÌÁÒąÎÁ ÇĘÒÅÂÕÌÕÎÁÎ ÅÎ ËąÓÁ ÙÏÌ 

ÕÚÕÎÌÕøÕ ÇÒÁÆÉøÉ 
!ĥÁøąÄÁËÉ grafikte verilen ÁÌÇÏÒÉÔÍÁÌÁÒ ÉëÉÎ 

ÙÁÐąÌÁÎ ÄÅÎÅÍÅÌÅÒÅ ÁÉÔ ÁÌÇÏÒÉÔÍÁÌÁÒąÎ ÂÁĥÁÒąÍ 
ÐÅÒÆÏÒÍÁÎÓ ÇÒÁÆÉøÉ ÇĘÒİÌÍÅËÔÅÄÉÒ ¤ÅËÉÌ σ. GA ile 
ÙÁÐąÌÁÎ ÄÅÎÅÍÅÌÅÒÄÅ ςπππ ÉÔÅÒÁÓÙÏÎ ÉÌÅ ςσȢπχ 
ÓÁÎÉÙÅÌÉË ÂÉÒ ÓİÒÅÄÅ ÅÎ ÉÙÉ ÓÏÎÕë ÄÅøÅÒÉ ÅÎ ËąÓÁ 
ÒÏÔÁ  υχπ ËÍ ÏÌÁÒÁË ÂÕÌÕÎÍÕĥÔÕÒȢ KKA ÉÌÅ ÙÁÐąÌÁÎ 
denemelerde 2000 iterasyon ile 36.07 saniyelik bir 
ÓİÒÅÄÅ ÅÎ ÉÙÉ ÓÏÎÕë ÄÅøÅÒÉ ÅÎ ËąÓÁ ÒÏÔÁ  υσχ ËÍ 
ÏÌÁÒÁË ÂÕÌÕÎÍÕĥÔÕÒȢ YAKA ÉÌÅ ÙÁÐąÌÁÎ ÄÅÎÅÍÅÌÅÒÄÅ 
ise 2000 iterasyon ile 3.21 saniyelik bÉÒ ÓİÒÅÄÅ ÅÎ 
ÉÙÉ ÓÏÎÕë ÄÅøÅÒÉ ÅÎ ËąÓÁ ÒÏÔÁ  υπτ ËÍ ÏÌÁÒÁË 
ÂÕÌÕÎÍÕĥÔÕÒȢ 
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4 {ƻƴǳœƭŀǊ 

9!+! ÍÏÄÅÌÉ ÈÅÍ ëÁÌąĥÍÁ ÓİÒÅÓÉ ÂÁËąÍąÎÄÁ 
hem de eÎ ËąÓÁ ÙÏÌÕ ÂÕÌÍÁ ÁëąÓąÎÄÁÎ '! ÖÅ ++! 
ÍÏÄÅÌÌÅÒÉÎÅ ÇĘÒÅ ÄÁÈÁ ÉÙÉ ÓÏÎÕëÌÁÒ ÖÅÒÍÉĥÔÉÒȢ "ÕÎÁ 
ÅË ÏÌÁÒÁËȟ '! ÍÏÄÅÌÉÎÉÎ ëÁÌąĥÍÁ ÓİÒÅÓÉ ÏÌÁÒÁË 
++!ȭÄÁÎ ÄÁÈÁ ÉÙÉ ÏÌÍÁÓąÎÁ ÒÁøÍÅÎȟ ++! ÍÏÄÅÌÉ ÉÌÅ 
ÄÁÈÁ ÉÙÉ ÂÉÒ ÓÏÎÕë ÅÌÄÅ ÅÄÉÌÍÉĥÔÉÒȢ "Õ ëÁÌąĥÍÁÄÁ 
ËÕÌÌÁÎąÌÍÁË İÚÅÒÅ ÅÌÄÅ ÅÄÉÌÅÎ ÓÏÎÕëÌÁÒ 
ÄÏøÒÕÌÔÕÓÕÎÄÁȟ +ÁÒÁÙÏÌÌÁÒą 'ÅÎÅÌ -İÄİÒÌİøİ 
ÖÅÒÉÌÅÒÉÎÅ ÇĘÒÅ ëÁÌąĥÍÁ ÉëÅÒÉÓÉÎÄÅ ÂÅÌÉÒÔÉÌÅÎ 
ĘÚÅÌÌÉËÌÅÒÅ ÓÁÈÉÐ ÂÉÌÇÉÓÁÙÁÒÄÁ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ 
ÄÅÎÅÍÅÌÅÒÄÅ ςπππ ÉÔÅÒÁÓÙÏÎ ÓÁÙąÓą ÉÌÅ ëÁÌąĥÔąÒąÌÁÎ 
9!+! ÍÏÄÅÌÉ ÉÌÅ σȢςρ ÓÁÎÉÙÅÄÅ ÅÎ ËąÓÁ ÒÏÔÁ υπτ ËÍ 
olÁÒÁË ÂÕÌÕÎÍÕĥÔÕÒȢ 

Kaynaklar 

[1] Delavar A G, Aryan Y (2014) HSGA: a hybrid 
ÈÅÕÒÉÓÔÉÃ ÁÌÇÏÒÉÔÈÍ ÆÏÒ ×ÏÒËǨÏ× ÓÃÈÅÄÕÌÉÎÇ 
in cloud systems. Cluster Comput 17:129-
137. 

[2]  Zhu D, Latombe J-C (1991) New Heuristic 
Algorithms for Efficent Hierarchical Path 
Planning. IEEE Transactions on Robotics 
and Automation 7(1):9-20. 

[3]  $ÉËÍÅÎ (ȟ $ÉËÍÅÎ (ȟ %ÌÂÉÒ !ȟ %ËĥÉ :ȟ KÅÌÉË & 
(2014) 'ÅÚÇÉÎ 3ÁÔąÃą 0ÒÏÂÌÅÍÉÎÉÎ +ÁÒąÎÃÁ 
Kolonisi ve Genetik Algoritmalarla 
%ÎÉÙÉÌÅÍÅÓÉ ÖÅ +ÁÒĥąÌÁĥÔąÒąÌÍÁÓąȢJournal of 
Natural andAppliedScience 18(1): 8-13.  

[4]  'İÌ .ȟ !ÒąÃą . ςπρψ  +ÁÒąÎÃÁ +ÏÌÏÎÉÓÉ ÖÅ 
9ÁÐÁÙ !Òą +ÏÌÏÎÉÓÉ !ÌÇÏÒÉÔÍÁÓą +ÕÌÌÁÎÁÒÁË 
9ÁÚąÌąÍ 0ÒÏÊÅ 4ÁËÖÉÍÉ 5ÙÇÕÌÁÍÁÓąÎąÎ 
'ÅÒëÅËÌÅĥÔÉÒÉÌÍÅÓi. 4(2):115-123. 

[5]  +ÁÒÁÂÏøÁ $ȟ !ËÁÙ " ςππω  ! ÃÏÍÐÁÒÁÔÉÖÅ 
study of artificial bee colony algorithm. Appl 
Math Comput 214(1): 108ɀ132. 

[6]  Holland J., 1975. Adaptation In Natural and 
Artificial Systems. University of Michigan 
Press, AnnArbor. 

[7]  $ÅÍÉÒÃÉÏøÌÕ -Ȣ (2009) !ÒÁë 2ÏÔÁÌÁÍÁ 
0ÒÏÂÌÅÍÉÎÉÎ 3ÅÚÇÉÓÅÌ "ÉÒ 9ÁËÌÁĥąÍ dÌÅ 
KĘÚİÍÌÅÎÍÅÓÉ ­ÚÅÒÉÎÅ "ÉÒ 5ÙÇÕÌÁÍÁȢ 
KÕËÕÒÏÖÁ ­ÎÉÖÅrsitesi Sosyal Bilimler 
%ÎÓÔÉÔİÓİȟ $ÏËÔÏÒÁ 4ÅÚÉȟ ρφσÓȢ 

[8]  Karaboga D (2005) An idea based on 
honeybee swarm for numerical 

optimization. Technical Report TR06, 
Erciyes University. 



 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!Ωм9), October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

e-ISBN: 978-605-031-662-9 
180 

 

  

Makine ¥ĵrenmesi Algoritmalarē ile Parkinson Hastalēĵēnēn Teĸhisi 

Hasibe CANDAN1, M¿fit ¢ETĶN2 

1Yalova ¦niversitesi, Fen Bilimleri Enstit¿s¿, Bilgisayar M¿hendisliĵi, T¦RKĶYE 

2Yalova ¦niversitesi, M¿hendislik Fak¿ltesi, Bilgisayar M¿hendisliĵi Bºl¿m¿, T¦RKĶYE 

 

mȊŜǘ 
-ÏÔÏÒ ÆÏÎËÓÉÙÏÎÌÁÒÄÁ ÃÉÄÄÉ ÚÏÒÌÕËÌÁÒÁ ÙÏÌ ÁëÁÎ ÍÅÒËÅÚÉ ÓÉÎÉÒ ÓÉÓÔÅÍÉ ÈÁÓÔÁÌąøą ÏÌÁÎ 0ÁÒËÉÎÓÏÎ ÈÁÓÔÁÌąøą ɉ0(Ɋ ÖİÃÕÄÕÎ 
ÂÅÌÉÒÌÉ ÙÅÒÌÅÒÉÎÉÎ ÔÉÔÒÅÍÅÓÉ ÇÉÂÉ ÂÅÌÉÒÔÉÌÅÒ ÉÌÅ ÏÒÔÁÙÁ ëąËÍÁËÔÁÄąÒȢ  (ÁÓÔÁÌąË ÉÌÅÒÌÅÄÉËëÅ ËÉĥÉ ÙİÒİÍÅȟ ËÏÎÕĥÍÁ ÚÏÒÌÕøÕ ÙÁĥÁÒ 
ÖÅ ÇİÎÌİË ÂÁÓÉÔ ÉÈÔÉÙÁëÌÁÒąÎą ÔÅË ÂÁĥąÎÁ ËÁÒĥąÌÁÙÁÍÁÚ ÄÕÒÕÍÁ ÇÅÌÉÒȢ "Õ ëÁÌąĥÍÁÄÁȟ ρψψ 0( ÈÁÓÔÁÓąÎÁ ÁÉÔ ËÏÎÕĥÍÁ 
ÂÏÚÕËÌÕËÌÁÒąÎÄÁÎ ɉÄÉÓÆÏÎÉɊ ÅÌÄÅ ÅÄÉÌÍÉĥ ÖÅÒÉÌÅÒ İÚÅÒÉÎÄÅ ëÁÌąĥąÌÍąĥÔąÒȢ dÌË ÏÌÁÒÁË ÖÅÒÉÌÅÒÅ ÁÉÔ ĘÚÎÉÔÅÌÉËÌÅÒ 4ÅÍÅÌ "ÉÌÅĥÅÎÌÅÒ 
Analizi ɉ4"!Ɋ ÉÌÅ ÄÁÒÁÌÔąÌÍąĥÔąÒȢ 3ÏÎÒÁÓąÎÄÁ 0(ȭąÎ ÔÅĥÈÉÓÉ ÁÍÁÃąÙÌÁ ÄÁÒÁÌÔąÌÁÎ ÂÕ ÖÅÒÉÌÅÒ .ÁÉÖÅ "ÁÙÅÓȟ $ÅÓÔÅË 6ÅËÔĘÒ 
Makineleri, Rastgele Orman ve k-%Î 9ÁËąÎ +ÏÍĥÕÌÕË ɉk-%9+Ɋ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÙĘÎÔÅÍÌÅÒÉ ÉÌÅ ÓąÎąÆÌÁÎÄąÒąÌÍąĥÔąÒȢ %ÌÄÅ 
ÅÄÉÌÅÎ ÓąÎąÆ ÄÏøÒÕÌÕøÕȟ ÄÕÙÁÒÌąÌąËȟ ĘÚÇİÎÌİËȟ -## ve F-0ÕÁÎą ÐÅÒÆÏÒÍÁÎÓ ÍÅÔÒÉËÌÅÒÉ ÁëąÓąÎÄÁÎ ÌÉÔÅÒÁÔİÒÄÅ ĘÎÅ ëąËÁÎ 
ëÁÌąĥÍÁÌÁÒ ÉÌÅ ËąÙÁÓÌÁÎÍąĥÔąÒȢ "ÕÎÁ ÇĘÒÅ 4"! ÕÙÇÕÌÁÎÍąĥ ÖÅÒÉ ÓÅÔÉ İÚÅÒÉÎÄÅ Ë-%9+ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ ÁÌÇÏÒÉÔÍÁÓą ile % 
96,41 ÓąÎąÆ ÄÏøÒÕÌÕøÕȟ 0,964 ÄÕÙÁÒÌąÌąË, 0,965 kesinlik, 0,906 MCC ve 0,967 AUC ÄÅøÅÒÌÅÒÉ ÉÌÅ ÅÎ ÉÙÉ ÓÏÎÕÃÕ ÖÅÒÍÉĥÔÉÒȢ 
Anahtar Kelimeler:  0ÁÒËÉÎÓÏÎ (ÁÓÔÁÌąøąȟ 4ÅÍÅÌ "ÉÌÅĥÅÎÌÅÒ !ÎÁÌÉÚÉȟ vÚÅÌÌÉË $ÁÒÁÌÔąÍąȟ Naive Bayes, Rastgele Orman, 
$ÅÓÔÅË 6ÅËÔĘÒ -ÁËÉÎÅÌÅÒÉȟ Ë-EYK 

 

Diagnosis of Parkinson Disease Using Machine Learning Algorithms 

Abstract 

Parkinson's disease (PD), a central nervous system disease that causes serious difficulties in motor function, is 
manifested by symptoms such as shaking of certain parts of the body. As the disease progresses, the person has difficulty 
in walking, speaking and becomes unable to meet his daily simple needs alone. In this study, data obtained from speech 
disorders (dysphonia) of 188 PD patients were studied. Firstly, the attributes of the data were narrowed by Principle 
Component Analysis (PCA). Afterwards, these data were classified with Naive Bayes, Support Vector Machines, Random 
Forest and k-Nearest Neighborhood (kNN) machine learning methods. The obtained class accuracy, sensitivity, 
specificity, MCC and  F-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 values respectively. 
Keywords:  PaÒËÉÎÓÏÎȭÓ $ÉÓÅÁÓÅȟ 0ÒÉÎÃÉÐÁÌ #ÏÍÐÏÎÅÎÔ !ÎÁÌÙÓÉÓȟ &ÅÁÔÕÒÅ 2ÅÄÕÃÔÉÏÎ, Naive Bayes, Random Forest, Support 
Vector Machines, k-NN 
 

 

1 DƛǊƛǒ 

0ÁÒËÉÎÓÏÎ ÈÁÓÔÁÌąøą 0( ȟ ÍÏÔÏÒ ÆÏÎËÓÉÙÏÎÌÁÒÄÁ 
ËÉ ÚÏÒÌÕËÌÁÒÁ ÙÏÌ ÁëÁÎȟ ÂÅÙÉÎ ÈİÃÒÅÌÅÒÉÎÉÎ ËÁÙÂąÙÌÁ 
ÏÒÔÁÙÁ ëąËÁÎ ÍÅÒËÅÚÉ ÓÉÎÉÒ ÓÉÓÔÅÍÉ ÈÁÓÔÁÌąøąÄąÒȢ "Õ 
ÈÁÓÔÁÌąøąÎ ÖİÃÕÄÕÎ ÂÅÌÉÒÌÉ ÙÅÒÌÅÒÉÎÉÎ ÔÉÔÒÅÍÅÓÉ ÇÉÂÉ 
ÂÅÌÉÒÔÉÌÅÒÉ ÖÁÒÄąÒȢ (ÁÓÔÁÌąË ÉÌÅÒÌÅÄÉËëÅ ËÉĥÉ ÙİÒİÍÅȟ 
ËÏÎÕĥÍÁ ÚÏÒÌÕøÕ ÙÁĥÁÙÁÂÉÌÉÒ ÖÅ ÇİÎÌİË ÉÈÔÉÙÁëÌÁÒąÎą 
ÂÉÌÅ ËÁÒĥąÌÁÙÁÍÁÚ ÄÕÒÕÍÁ ÇÅÌÉÒȢ (ÁÓÔÁÌąøąÎ 
ÂÅÌÉÒÔÉÌÅÒÉ ËÉĥÉÄÅÎ ËÉĥÉÙÅ ÄÅøÉĥÅÂÉÌÉÒ ÖÅ ÉÌË ÂÅÌÉÒÔÉÌÅÒ 
ÆÁÒË ÅÄÉÌÅÍÅÙÅÃÅË ËÁÄÁÒ ÈÁÆÉÆ ÏÌÁÂÉÌÉÒȢ "ÁĥÌÁÎÇąë 
ÁĥÁÍÁÓąÎÄÁËÉ ÂÅÌÉÒÔÉÌÅÒ ÇÅÎÅÌÌÉËÌÅ ÖİÃÕÄÕÎ ÔÅË 
ÔÁÒÁÆąÎą ÅÔËÉÌÅÒ ÖÅ ÚÁÍÁÎ ÉÌÅÒÌÅÄÉËëÅ ÈÅÒ ÉËÉ ÔÁÒÁÆÁ 
ÂÉÒÄÅÎ ÙÁÙąÌąÒȢ 

 'İÎİÍİÚÄÅȟ 0(, υυ ÙÁĥ İÚÅÒÉÎÄÅËÉ ÄİÎÙÁ 
ÎİÆÕÓÕÎÕÎ ÙÁËÌÁĥąË Ϸ ρͻÉÎÉ ÅÔËÉÌÅÍÅËÔÅÄÉÒ (Wooten 
ÖÅ ÄÉøÅÒÌÅÒÉȟ 2004). Bu oran, insanlar daha uzun 
ÙÁĥÁÄąËëÁ ÁÒÔÍÁËÔÁÄąÒȢ 0ÁÒËÉÎÓÏÎ ÈÁÓÔÁÌąøąÎą ÅÒËÅÎ 
ÔÅĥÈÉÓ ÉÌÅ ÓÅÍÐÔÏÍÌÁÒą ÈÁÆÉÆÌÅÔÍÅË ĘÎÅÍÌÉ ÂÉÒ 
ËÏÎÕÄÕÒȢ $ÉÓÆÏÎÉ ÏÌÁÎ ÂÉÒ ËÉĥÉÎÉÎ ÓÅÓÉ ËąÓąËȟ gergin ve 
ÚÁÈÍÅÔÌÉ ÏÌÁÒÁË ëąËÍÁËÔÁÄąÒȢ  

"Õ ëÁÌąĥÍÁÄÁ, ÓÅÓ ÂÏÚÕËÌÕøÕ ÏÌÁÎ ÄÉÓÆÏÎÉ 
İÚÅÒÉÎÄÅÎ ÏÌÕĥÔÕÒÕÌÁÎ ÖÅÒÉ ÓÅÔÉ ËÕÌÌÁÎąÌÁÒÁË 
ëÁÌąĥąÌÍÁËÔÁÄąÒ (Ho ÖÅ ÄÉøÅÒÌÅÒÉȟ1999). Disfonik 
ÓÅÍÐÔÏÍÌÁÒȟ ÓÅÓ ÔÉÔÒÅĥÉÍÌÅÒÉÎÉÎ ÆÒÅËÁÎÓąȟ ÍÕÔÌÁË ÓÅÓ 
ÂÁÓąÎë ÓÅÖÉÙÅÓÉ ÍÉËÔÁÒąȟ ËÏÎÕĥÍÁÄÁËÉ ÄÅøÉĥÉÍÉ 
ÉÎÃÅÌÅÍÅË ÉëÉÎ ÊÉÔÔÅÒ ĘÌëİÍİȟ ËÏÎÕĥÍÁÎąÎ 
ÇÅÎÌÉøÉÎÄÅËÉ ÄÅøÉĥÉÍÉ ÂÅÌÉÒÌÅÍÅË ÉëÉÎ ÓÈÉÍÍÅÒ ÔÅÓÔÉȟ 
ÓÅÓ ÔÏÎÕ ÅÎÔÒÏÐÉÓÉ ÖÅ ÇİÒİÌÔİÎİÎ ÈÁÒÍÏÎÉË ÏÒÁÎÌÁÒąȟ 
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ËÏÎÕĥÍÁÎąÎ ÂÉÌÅĥÅÎÌÅÒÉÎÅ ÇĘÒÅ ÇİÒİÌÔİÎİÎ ÇÅÎÌÉøÉ 
gibi parametreler ile saptanabilmektedir.  

,ÉÔÅÒÁÔİÒÄÅ, disfonik temelli veri setleri 
İÚÅÒÉÎÄÅ ÍÁËÉÎÅ ĘøÒÅÎmesi ÙĘÎÔÅÍÌÅÒÉ ËÕÌÌÁÎÁÒÁË 
ÙÁÐąÌÍąĥ ëÁÌąĥÍÁÌÁÒ ÂÕÌÕÎÍÁËÔÁÄąÒȢ Little ve 
ÄÉøÅÒÌÅÒÉ 2008)ȟ 0(ȭÎąÎ ÔÅĥÈÉÓÉÎÄÅ ÓąÎąÆÌÁÎÄąÒąÃą 
ÙĘÎÔÅÍ ÏÌÁÒÁË ÄÅÓÔÅË ÖÅËÔĘÒ ÍÁËÉÎÅÌÅÒÉ (DVM) 
ËÕÌÌÁÎÍąĥÌÁÒÄąÒȢ 

3ÁËÁÒ ÖÅ +ÕÒÓÕÎ ςπρπ ȟ ĘÚÅÌÌÉËÌÅÒÉÎ ÂÉÒ ÁÌÔ 
ËİÍÅÓÉÎÉ ÓÅëÍÅË ÉëÉÎ ÂÉÒ ĘÚÅÌÌÉË ÓÅëÉÍÉ  ÙÁÐÍąĥÔąÒ 
ÖÅ ÓąÎąÆÌÁÎÄąÒąÃą ÁÌÇÏÒÉÔÍÁÓą ÏÌÁÒÁË DVM 
kullÁÎÍąĥÔąÒȢ Bhattacharya ve Bhatia (2010), 
$6-ȭÙÉ P(ȭąÎ ÔÅĥÈÉÓÉÎÄÅ ËÕÌÌÁÎÍąĥÔąÒȢ  

"Õ ëÁÌąĥÍÁÄÁ, 0( ÖÅÒÉ ÓÅÔÉ İÚÅÒÉÎÄÅ makine 
ĘøÒÅÎÍÅÓÉ ÓąÎąÆÌÁÎÄąÒÍÁ ÁÌÇÏÒÉÔÍÁÌÁÒąÙÌÁ daha 
ÂÁĥÁÒąÌą ÓÏÎÕëÌÁÒ ÅÌÄÅ ÅÄÉÌÍÅÓÉ ÁÍÁëÌÁÎÍąĥÔąÒȢ 
+ÕÌÌÁÎąÌÁÎ ÓąÎąÆÌÁÎÄąÒÍÁ ÙĘÎÔÅÍÌÅÒÉÎÉÎ 0( 
ÔÅÓÐÉÔÉÎÄÅËÉ ÂÁĥÁÒą ÄÕÒÕÍÌÁÒą ÖÅ ÌÉÔÅÒÁÔİÒÄÅËÉ 
ÂÅÎÚÅÒ ëÁÌąĥÍÁÌÁÒ ËąÙÁÓÌÁÎÍąĥÔąÒȢ  

 

2 Materyal ve Metot 

2.1. Veri Seti 

"Õ ëÁÌąĥÍÁÄÁ ËÕÌÌÁÎąÌÁÎ 0( ÖÅÒÉ ÓÅÔÉȟ /ØÆÏÒÄ 
+ÏÎÕĥÍÁ ­ÎÉÖÅÒÓÉÔÅÓÉͻÎÄÅÎ -ÁØ ,ÉÔÔÌÅ ÔÁÒÁÆąÎÄÁÎȟ 
ËÏÎÕĥÍÁ ÓÉÎÙÁÌÌÅÒÉÎÉ ËÁÙÄÅÄÅÎ 5ÌÕÓÁÌ 3ÅÓ ÖÅ 
+ÏÎÕĥÍÁ -ÅÒËÅÚÉȟ Denver, Colorado ile birlikte 
ÈÁÚąÒÌÁÎÍąĥÔąÒ ,ÉÔÔÌÅ ÖÅ ÄÉøÅÒÌÅÒÉȟ ςππψ Ȣ "Õ ÖÅÒÉ 
ÓÅÔÉȟ ςσͻİ 0( ÔÁÎąÓą ÁÌÍąĥ σρ ËÉĥÉÄÅÎ ρωυ ÓÅÓÌÉ İÎÌİ 
ÈÁÒÆÉÎÄÅÎ ÏÌÕĥÍÁËÔÁÄąÒȢ ­ÌËÅÍÉÚÄÅ τψ ÎÏÒÍÁÌ ÖÅ 
ρτχ 0( ÖÁËÁÓąÎą ÉëÅÒÅÎ ρωυ ĘÒÎÅË ÂÕÌÕÎÍÁËÔÁÄąÒȢ 

6ÅÒÉ ËİÍÅÓÉ ÔÁÎą ÓİÒÅÓÉ π ÉÌÅ ςψ ÙąÌ ÁÒÁÓąÎÄÁ 
ÄÅøÉĥÍÅËÔÅÄÉÒ ÖÅ ÄÅÎÅËÌÅÒÉÎ ÙÁĥÌÁÒą τφ ÉÌÅ ψυ ÙąÌ 
ÁÒÁÓąÎÄÁ ÄÅøÉĥÍÅËÔÅÄÉÒȢ ÏÒÔÁÌÁÍÁ φυȢψȟ ÓÔÁÎÄÁÒÔ 
sapma 9.8). 

2.2. ¢ŜƳŜƭ .ƛƭŜǒŜƴƭŜǊ !ƴŀƭƛȊƛ 

vÚÎÉÔÅÌÉË ÂÏÙÕÔ ÄÁÒÁÌÔąÍą "$  ÉÌÅ ÂÏÙÕÔ 
ÉÎÄÉÒÇÅÎÍÅÓÉ ÙÁÐąÌÁÒÁË ĘÚÎÉÔÅÌÉËÌÅÒ ÂÉÒ ÁÌÔ  ÂÏÙÕÔÁ 
indirgeÎÉÒ ÖÅ ÔÅÍÅÌ ÂÉÌÅĥÅÎÌÅÒÉÙÌÅ ĘÒİÎÔİ ÉÆÁÄÅ ÅÄÉÌÉÒ 
-×ÁÎÇÉ ÖÅ ÄÉøÅÒÌÅÒÉȟ ςπρτ Ȣ "$ ÙĘÎÔÅÍÌÅÒÉ ÖÅÒÉÄÅ 

ÈÅÒÈÁÎÇÉ ÂÉÒ ËÁÙÂÁ ÎÅÄÅÎ ÏÌÍÁÍÁËÔÁÄąÒȢ -ÁËÉÎÅ 
ĘøÒÅÎÍÅÓÉ ÍÏÄÅÌÉÎÉÎ ÐÅÒÆÏÒÍÁÎÓąÎąÎ ÁÒÔÍÁÓą 
ÁëąÓąÎÄÁÎ  ĘÚÅÌÌÉËÌÅ ÂÉÙÏÍÅÔÒÉȟ ÂÉÌÇÉÓÁÙÁÒÌą ÇĘÒÍÅȟ 
biyoinformatik alÁÎÌÁÒąÎÄÁ ÓąËÌąËÌÁ ËÕÌÌÁÎąÌąÒȢ "ÉÚ ÂÕ 
ëÁÌąĥÍÁÄÁ 4ÅÍÅÌ "ÉÌÅĥÅÎÌÅÒ !ÎÁÌÉÚÉ 4"!  ĘÚÎÉÔÅÌÉË 
"$ ÙĘÎÔÅÍÉÎÉ ËÕÌÌÁÎÄąËȢ 

4"!ȟ ëÏË ÓÁÙąÄÁ ÂÉÒÂÉÒÉ ÉÌÅ ÉÌÉĥËÉÌÉ ÄÅøÉĥËÅÎÌÅÒ 
ÉëÅÒÅÎ ÖÅÒÉ ÓÅÔÉÎÉÎ ÂÏÙÕÔÕÎÕȟ ÖÅÒÉ ÓÅÔÉ ÉëÅÒÉÓÉÎÄÅ ÖÅÒÉ 
ËÁÙÂą ÏÌÍÁÄÁÎ ÄÁÈÁ ËİëİË ÂÏÙÕÔÁ ÉÎÄÉÒÇenmesini 

ÓÁøÌÁÙÁÎ ÂÉÒ ÄĘÎİĥİÍ ÔÅËÎÉøÉÄÉÒ !ÂÄÉ ÖÅ 
ÄÉøÅÒÌÅÒÉȟςπρπ Ȣ "Õ ëÁÌąĥÍÁÄÁ 4"! ÉÌÅ ÂÏÙÕÔ 
ÄÁÒÁÌÔąÌÄąËÔÁÎ ÓÏÎÒÁ ÓąÎąÆÌÁÎÄąÒąÃą ÁÌÇÏÒÉÔÍÁÌÁÒ 
ËÕÌÌÁÎąÌÍąĥÔąÒȢ  

2.3. {ƤƴƤŦƭŀƴŘƤǊƤŎƤ !ƭƎƻǊƛǘƳŀƭŀǊ 

3ąÎąÆÌÁÎÄąÒÍÁȟ ÂÅÎÚÅÒ ĘÚÅÌÌÉËÔÅËÉ ÖÅÒÉÌÅÒÉÎ 
belirli gruplara atanmasą ÉĥÌÅÍÉÄÉÒȢ 3ąÎąÆÌÁÎÄąÒąÃą 
ÁÌÇÏÒÉÔÍÁÌÁÒȟ ÖÅÒÉÌÅÎ ÅøÉÔÉÍ ËİÍÅÓÉ ÉÌÅ ÄÁøąÌąÍ 
ĥÅËÌÉÎÉ ĘøÒÅÎÉÐȟ ÓąÎąÆąÎąÎ ÂÅÌÉÒÌÉ ÏÌÍÁÄąøą ÔÅÓÔ ÖÅÒÉÌÅÒÉ 
İÚÅÒÉÎÄÅ ÓąÎąÆÌÁÎÄąÒÍÁ ÙÁÐÍÁËÔÁÄąÒȢ BÕ ëÁÌąĥÍÁÄÁ, 
.ÁÉÖÅ "ÁÙÅÓȟ $ÅÓÔÅË 6ÅËÔĘÒ -ÁËÉÎÅÌÅÒÉ (DVM), 
+ÁÒÁÒ !øÁëÌÁÒą ÖÅ Ë-%Î 9ÁËąÎ +ÏÍĥÕ (k-EYK) 
ÓąÎąÆÌÁÎÄąÒąÃą ÁÌÇÏÒÉÔÍÁÌÁÒąÎą ËÕÌÌÁÎąÌÄąȢ 

Naive Bayes, Bayes teoremine dayanan bir 
ÓąÎąÆÌÁÎÄąÒÍÁ ÔÅËÎÉøÉÄÉÒȢ 3ąÎąÆÌÁÎÄąÒÍÁ ÙÁÐÁÒËÅÎ 
ĘÚÅÌÌÉËÌÅÒÉ ÂÉÒÂÉÒÉÎÄÅÎ ÂÁøąÍÓąÚ ÏÌÁÒÁË ÈÅÓÁÂÁ ËÁÔÁÒ 
-ÏÒÁÌÅÓ ÖÅ ÄÉøÅÒÌÅÒÉȟ ςπρσ Ȣ "ÉÒ ÓąÎąÆÌÁÎÄąÒÍÁ 

probleÍÉ ÂÉÒëÏË ĘÚÅÌÌÉËÔÅÎ ÖÅ ÂÉÒ ÓÏÎÕë ÈÅÄÅÆ  
ÄÅøÉĥËÅÎÉÎÄÅÎ ÏÌÕĥÕÒȢ 

 

C verilen hedef ve F ĘÚÎÉÔÅÌÉËÌÅÒÉ temsil eder. 
Naive BÁÙÅÓ ÓąÎąÆÌÁÎÄąÒąÃą temelde ÂİÔİÎ ËÏĥÕÌÌÕ 
ÏÌÁÓąÌąËÌÁÒąÎ ëÁÒÐąÍąÄąÒȢ 

DVM, ÄÅøÉĥËÅÎÌÅÒ ÁÒÁÓąÎÄÁËÉ ĘÒİÎÔİÌÅÒÉÎ 
ÂÉÌÉÎÍÅÄÉøÉ ÖÅÒÉ ÓÅÔÌÅÒÉÎÄÅËÉ ÓąÎąÆÌÁÎÄąÒÍÁ 
ÐÒÏÂÌÅÍÌÅÒÉ ÉëÉÎ ĘÎÅÒÉÌÍÉĥ ÂÉÒ ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ 
ÙĘÎÔÅÍÉÄÉÒȢ dÓÔÁÔÉÓÔÉËÓÅÌ ĘøÒÅÎÍÅ ÔÅÏÒÉÓÉÎÅ ÖÅ 
ÙÁÐąÓÁÌ ÒÉÓË ÍÉÎÉÍÉÚÁÓÙÏÎÕÎÁ ÄÁÙÁÎÍÁËÔÁÄąÒ 
(Bhattacharya ve Bhatia, 2010). 

 

+ÁÒÁÒ !øÁëÌÁÒąȟ ÖÅÒÉ ËİÍÅÓÉÎÉÎ ÅÌÅÍÁÎÌÁÒąÎąÎ 

ÇÒÕÐÌÁÒÁ ÂĘÌİÎÍÅÓÉÎÅ ÄÁÙÁÎąÒȢ "ÅÌÉÒÌÅÎÍÉĥ ÂÉÒ 

ÅÔÉËÅÔÅ ÇĘÒÅ ÖÅÒÉÌÅÒ ÇÒÕÐÌÁÒÁ ÁÙÒąÌąÒȢ "Õ ÙĘÎÔÅÍÄÅ 

ÇÒÕÂÕÎ ÂİÔİÎ ÅÌÅÍÁÎÌÁÒą ÁÙÎą ÓąÎąÆ ÅÔÉËÅÔÉÎÅ ÓÁÈÉÐ 

ÏÌÁÎÁ ËÁÄÁÒ ÉĥÌÅÍ ÄÅÖÁÍ ÅÔÍÅËÔÅÄÉÒ ɉ&ÒÅÕÎÄ ÖÅ 

ÄÉøÅÒÌÅÒÉȟ ρωωωɊȢ !øÁë ÏÌÕĥÔÕÒÕÌÕÒËÅÎ ËĘËÔÅÎ 

ÙÁÐÒÁøÁ ÈÅÒ ÂÉÒ ÄİøİÍÄÅ ĘÚÎÉÔÅÌÉËÌÅÒÉÎ ËÁÚÁÎÃą 

ÈÅÓÁÐÌÁÎąÒ ÖÅ ÂÕÎÁ ÇĘÒÅ ÁøÁë ÏÌÕĥÔÕÒÕÌÕÒȢ +ÁÚÁÎëȟ 

ÅÎÔÒÏÐÉ ÔÁÂÁÎÌą ÈÅÓÁÐÌÁÎąÒȢ 
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k-%9+ ÕÙÇÕÌÁÍÁÓąÎÄÁ ÅÎ ÙÁËąÎ Ë ÔÁÎÅ ËÏÍĥÕÎÕÎ 

ÓąÎąÆąÎÁ ÇĘÒÅ ÉÌÇÉÌÉ ĘÒÎÅøÉÎ ÓąÎąÆą ÔÅÓÐÉÔ ÅÄÉÌÉÒȢ %Î 

ÙÁËąÎ ËÏÍĥÕÌÁÒ vËÌÉÄ ÍÅÓÁÆÅÓÉ ÉÌÅ ÈÅÓÁÐÌÁÎąÒ 

(Zhang ve ÄÉøÅÒÌÅÒÉȟ ςππχɊȢ 

 

3 Bulgular 

0( ÔÁÈÍÉÎÉÎÄÅ ÇÅÒëÅËÌÅĥÔÉÒÉÌÅÎ ÄÅÎÅÙÌÅÒÄÅ ρπ-kat 

ëÁÐÒÁÚ ÄÏøÒÕÌÁÍÁ ÔÅÓÔ ÔÅËÎÉøÉÎÉ ËÕÌÌÁÎąÌÄąȢ "Õ 

ÔÅËÎÉËÔÅȟ ÖÅÒÉ ÓÅÔÉ ρπ ÅĥÉÔ ËİÍÅÙÅ ÁÙÒąÌÄą ÖÅ ÄÏËÕÚÕ 

ÅøÉÔÉÍȟ ÂÉÒÉÓÉ ÔÅÓÔ ÏÌÍÁË İÚÅÒÅ ÔÏÐÌÁÍ ÏÎ ÔÅÓÔ 

ÇÅÒëÅËÌÅĥÔÉÒÉÌÉÒȢ 3ÏÎÒÁÓąÎÄÁ ÅÌde edilen performans 

ÄÅøÅÒÌÅÒÉÎÉÎ ÏÒÔÁÌÁÍÁÓą ÁÌąÎąÒȢ "ĘÙÌÅÃÅ ÍÏÄÅÌÉÎ 

ÂÁĥÁÒąÍą ÏÒÔÁÙÁ ëąËÁÒȢ 

0( ÔÅĥÈÉÓÉÎÄÅ ÍÏÄÅÌÉÎ ÐÅÒÆÏÒÍÁÎÓą ÓąÎąÆ 

ÄÏøÒÕÌÕøÕȟ 2/# ÅøÒÉÓÉ ÁÌÔąÎÄÁ ËÁÌÁÎ ÁÌÁÎ ɉ!5#Ɋȟ 

+ÅÓÉÎÌÉËȟ $ÕÙÁÒÌąÌąË ÖÅ -ÁÔÈÅ×ȭÓąÎ +ÏÒÅÌÁÓÙÏÎ 

+ÁÔÓÁÙąÓą ɉ-##Ɋ ÍÅÔÒÉËÌÅÒÉ ÉÌÅ ÄÅøÅÒÌÅÎÄÉÒÉÌÄÉȢ "Õ 

ÍÅÔÒÉËÌÅÒ ¤ÅËÉÌ ρȭÄÅ ÇĘÒİÌÅÎ ËÁÒÍÁĥąËÌąË 

matrisinden elde edilmektedir. 

  Tahmin 

   P N 

D
Ŝ
Ǌ
œ
Ŝ
ƪ

 

P DP YN 

N YP DN 

¤ÅËÉÌ 1. +ÁÒÍÁĥąËÌąË Matrisi  
3ąÎąÆ $ÏøÒÕÌÕøÕ = (DP + DN) / (P + N)  

Kesinlik = DP / (DP+YP) 

$ÕÙÁÒÌąÌąË = DP / ( DP + YN) 

AUC = 1/2 (( DP/( DP + YN )) + ( DN / ( DN + 
YP)) )  

MCC= DP*DN-YP*YN/ 

(DP+YP)(DP+YN)(DN+YP)(DN+YN)) 1/2  

$ÕÙÁÒÌąÌąË ÈÅÄÅÆ ÓąÎąÆąÎ $0  ÄÏøÒÕ ÔÁÈÍÉÎ 
ÅÄÉÌÍÅ ÏÒÁÎąÎą ÖÅÒÉÒȢ +ÅÓÉÎÌÉË ÄÅøÅÒÉ ÔÁÈÍÉÎ 
ÅÄÉÌÅÃÅË ÖÅÒÉÌÅÒ ÉëÉÎ ÍÏÄÅÌÉÎ ÎÅ ËÁÄÁÒ ËÁÒÁÒÌą ÓÏÎÕë 
ÖÅÒÄÉøÉÎÉ ÇĘÓÔÅÒÉÒËÅÎȟ !5# ÄÕÙÁÒÌąøąÎ ρ-ĘÚÇİÎÌİøÅ 
ÏÒÁÎąÎą ÇĘÓÔÅÒÅÎ 2/# ÅøÒÉÓÉ ÇÒÁÆÉøÉÄÉÒȢ "Õ ÅøÒÉ 
ÁÌÔąÎÄÁ ËÁÌÁÎ ÁÌÁÎ !5# ÏÌÁÒÁË ÔÁÎąÍÌÁÎąÒȢ π-1 
ÁÒÁÌąøąÎÄÁ ÉÆÁÄÅ ÅÄÉÌÅÎ !5# ÄÅøÅÒÉȟ ρȭÅ ÎÅ ËÁÄÁÒ 
ÙÁËąÎÓÁ ÍÏÄÅÌÉÎ ÐÅÒÆÏÒÍÁÎÓą Ï ËÁÄÁÒ ÉÙÉ ÄÅÍÅËÔÉÒȢ 

-ÏÄÅÌÉÎ ÐÅÒÆÏÒÍÁÎÓ ÄÅøÅÒÌÅÒÉ ÁĥÁøąÄÁËÉ 
ÔÁÂÌÏÌÁÒÄÁ ÂÅÌÉÒÔÉÌÍÉĥÔÉÒȢ 

 

Tablo 1. PH olan hastalara ait veriler ¿zerinde sēnēflandērēcēlarēn performanslarē 

 $ÏøÒÕÌÕË ɉϷɊ Kesinlik $ÕÙÁÒÌąÌąË 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 

 

0ÁÒËÉÎÓÏÎ ÈÁÓÔÁÌÁÒąÎÄÁÎ ÅÌÄÅ ÅÄÉÌÍÉĥ ÖÅÒÉ ÓÅÔÉ 
İÚÅÒÉÎÄÅ ÙÁÐąÌÁÎ ÓąÎąÆÌÁÎÄąÒÍÁ ÓÏÎÕëÌÁÒąÎÄÁ ÅÎ ÉÙÉ 
ÐÅÒÆÏÒÍÁÎÓą 4ÁÂÌÏρ ÇĘÒİÌÄİøİ ÇÉÂÉ Ϸ ωςȢψς 

$ÏøÒÕÌÕË ÄÅøÅÒÉÙÌÅ Ë-%9+ ÖÅÒÍÉĥÔÉÒȢ $ÕÙÁÒÌąÌąËȟ 
ÍÏÄÅÌÉÎ ÂÉÒÉÎÃÉÌ ÓąÎąÆąÎąÎ ÂÁĥÁÒąÓąÎą ÂÅÌÉÒÔÉÒËÅÎ 
ÄÅøÅÒÉ πȢωφφ ÉÌÅ ÅÎ ÙİËÓÅË ÓÏÎÕÃÕ ÖÅÒÍÉĥÔÉÒȢ  

Tablo 2. 4"! ÉÌÅ "$ ÙÁÐąÌÍąĥ 0( ÏÌÁÎ ÈÁÓÔÁÌÁÒÁ ÁÉÔ ÖÅÒÉÌÅÒ İÚÅÒÉÎÄÅ ÓąÎąÆÌÁÎÄąÒąÃąÌÁÒąÎ ÐÅÒÆÏÒÍÁÎÓÌÁÒą 

 $ÏøÒÕÌÕË ɉϷɊ Kesinlik $ÕÙÁÒÌąÌąË 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 78,97 0,811 0,993 0,328 0,58 
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0ÁÒËÉÎÓÏÎ ÈÁÓÔÁÌÁÒąÎÁ ÁÉÔ veriler , TBA ile boyut 
ÄÁÒÁÌÔąÍąÎÁ ÔÁÂÉÉ ÔÕÔÕÌÍÕĥÔÕÒȢ "ÕÎÕÎ ÓÏÎÕÃÕÎÄÁ ÅÎ 
iyi ÐÅÒÆÏÒÍÁÎÓą ÇĘÓÔÅÒÅÎ Ϸ ωφȟτρ ÄÅøÅÒÉÙÌÅ Ë-
%9+ȭÄąÒȢ 4"! ÂÕ ëÁÌąĥÍÁ ÉëÉÎ Ϸ ωςȟψς ÄÅøÅÒÉÎÄÅÎ Ϸ 
ωφȟτρ ÉÌÅ ÓąÎąÆ ÄÏøÒÕÌÕøÕÎÄÁ Ϸ σȟυωȭÌÕË ÂÉÒ ÁÒÔąĥ 
ÇĘÓÔÅÒÍÉĥÔÉÒȢ .ÁÉÖÅ "ÁÙÅÓ 4"! ÕÙÇÕÌÁÎÍąĥ ÈÁÌÉ ÉÌÅ Ϸ 
φωȟςσ ÄÏøÒÕÌÕË ÄÅøÅÒÉÎÅ ÓÁÈÉÐËÅÎȟ 4"! 
ÕÙÇÕÌÁÎÍÁÍąĥ ÖÅÒÉ ÓÅÔÉ İÚÅÒÉÎÄÅ ϷχψȢτφ ÏÒÁÎąÙÌÁ 
ÄÁÈÁ ÂÁĥÁÒąÌąÄąÒȢ 4"! ÕÙÇÕÌÁÎÄąøąÎÄÁ .ÁÉÖÅ "ÁÙÅÓ 
ÉëÉÎ ÍÏÄÅÌÉÎ ÂÁĥÁÒąÓą ÅÎ ËĘÔİ ÓÏÎÕÃÕ ÖÅÒÍÉĥÔÉÒȢ 4"! 
ÕÙÇÕÌÁÎÄąøąÎÄÁ 2ÁÓÔÇÅÌÅ /ÒÍÁÎȬÄÁ Ϸ ςȟυ 
ÐÅÒÆÏÒÍÁÎÓ ÁÒÔÁÒËÅÎȟ $6-ȭÄÅ 4"! ÕÙÇÕÌÁÎÄąøąÎÄÁ 
Ϸ ωπȟχχȭÄÅÎȟ Ϸ χψȟωχ ÏÌÁÒÁË ÐÅÒÆÏÒÍÁÎÓ ÄÅøÅÒÉ 
ÄİĥÍİĥÔİÒȢ 

4 {ƻƴǳœƭŀǊ 

Bu ëÁÌąĥÍÁÄÁ, 0ÁÒËÉÎÓÏÎ ÈÁÓÔÁÌÁÒąÎÁ ÁÉÔ ÄÉÓÆÏÎÉ 
veriler i ËÕÌÌÁÎąÌÁÒÁË ÍÁËÉÎÅ ĘøÒÅÎÍÅÓÉ 
ÁÌÇÏÒÉÔÍÁÌÁÒą ÉÌÅ ÈÁÓÔÁÌąøąÎ ÔÅĥÈÉÓÉ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÍÉĥÔÉÒȢ vÎ ÉĥÌÅÍÅ ËąÓÍąÎÄÁ TBA, 
ÓąÎąÆÌÁÎÄąÒąÃą ËąÓÍąÎÄÁ Ë-EYK, Rastgele Orman, 
Naive Bayes ve DVM ÙĘÎÔÅÍÌÅÒÉ ËÕÌÌÁÎąÌÍąĥÔąÒȢ %Î 
ÉÙÉ ÐÅÒÆÏÒÍÁÎÓą 4"! ÉÌÅ ÂÏÙÕÔÕ ÄÁÒÁÌÔąÌÍąĥ ÖÅÒÉÌÅÒ 
İÚÅÒÉÎÄÅ Ë-%9+ ÖÅÒÍÉĥÔÉÒȢ dÌÅÒÄÅ ÙÁÐąÌÁÃÁË 
ëÁÌąĥÍÁÌÁÒÄÁ ÂÉÒÌÅĥÔÉÒÉÌÍÉĥ ÓąÎąÆÌÁÎÄąÒąÃą 
ÁÌÇÏÒÉÔÍÁÌÁÒ ÉÌÅ ÍÏÄÅÌ ÐÅÒÆÏÒÍÁÎÓąÎąÎ ÁÒÔÔąÒąÌÍÁÓą 
ÐÌÁÎÌÁÎÍÁËÔÁÄąÒȢ  
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Abstract 

Social media is an important platform where personal thoughts are shared. People can freely 
share their thoughts on brands on social media. Recently, companies use sentiment analysis 
to analyze people's positive-negative thoughts about their brand. The analysis results allow 
companies to develop proactive strategies for image tracking and image enhancement. The 
main objective of this study is to research the process of sentiment analysis by collecting 
mentions about a particular brand from social media. For this purpose, as a sample 
application; by using RapidMiner, mentions in English, French and Spanish languages about 
iphone, Xiaomi and Samsung have been collected from Twitter platform, in March and April of 
2019. Afterwards, sentiment analysis was perforÍÅÄ ÂÙ ÕÓÉÎÇ Ȱ-ÅÁÎÉÎÇ #ÌÏÕÄÓȱ ×ÈÉÃÈ ÉÓ -3 
Excel add-on. The steps of this exemplary application are given in the conclusion.  
Keywords:  Social Media, Sentiment Analysis, RapidMiner, Excel Decision Tree 
 

 

RapidMiner Ķle Mobil Telefon Markalarēnēn Sosyal Medya 

Verileri Analizi  

mȊŜǘ 

3ÏÓÙÁÌ ÍÅÄÙÁȟ ËÉĥÉÓÅÌ ÄİĥİÎÃÅÌÅÒÉÎ ÐÁÙÌÁĥąÌÄąøą ĘÎÅÍÌÉ ÂÉÒ ÐÌÁÔÆÏÒÍÄÕÒȢ dÎÓÁÎÌÁÒ ÍÁÒËÁÌÁÒ 
ÈÁËËąÎÄÁËÉ ÄİĥİÎÃÅÌÅÒÉÎÉ ÓÏÓÙÁÌ ÍÅÄÙÁÄÁ ĘÚÇİÒÃÅ ÐÁÙÌÁĥÁÂÉÌÍÅËÔÅÄÉÒÌÅÒȢ 3ÏÎ ÚÁÍÁÎÌÁÒÄÁȟ 
ĥÉÒËÅÔÌÅÒȟ ÉÎÓÁÎÌÁÒąÎ ÍÁÒËÁÌÁÒą ÈÁËËąÎÄÁ ÏÌÕÍÌÕ-olumsuÚ ÄİĥİÎÃÅÌÅÒÉÎÉ ÁÎÁÌÉÚ ÅÄÅÂÉÌÍÅË ÉëÉÎ 
ÄÕÙÇÕ ÁÎÁÌÉÚÉÎÉ ËÕÌÌÁÎÍÁËÔÁÄąÒȢ !ÎÁÌÉÚ ÓÏÎÕëÌÁÒąȟ ÍÁÒËÁÎąÎ ÉÍÁÊąÎą ÔÁËÉÐ ÖÅ ÉÍÁÊ ÉÙÉÌÅĥÔÉÒÍÅ 
ëÁÌąĥÍÁÌÁÒą ÉëÉÎ ĥÉÒËÅÔÌÅÒÅ ÐÒÏÁËÔÉÆ ÓÔÒÁÔÅÊÉÌÅÒ ÇÅÌÉĥÔÉÒÍÅ ÉÍËÁÎą ÓÁøÌÁÍÁËÔÁÄąÒȢ  "Õ ëÁÌąĥÍÁÎąÎ 
ana hedefi, sosyal medyadan ÂÅÌÉÒÌÉ ÂÉÒ ÍÁÒËÁ ÈÁËËąÎÄÁËÉ ÐÁÙÌÁĥąÍÌÁÒą ÔÏÐÌÁÙąÐȟ ÄÕÙÇÕ ÁÎÁÌÉÚÉ 
ÇÅÒëÅËÌÅĥÔÉÒÍÅ ÓİÒÅÃÉÎÉ ÁÒÁĥÔąÒÍÁËÔąÒȢ "Õ ÁÍÁëÌÁ ĘÒÎÅË ÂÉÒ ÕÙÇÕÌÁÍÁ ÏÌÁÒÁËȠ 2ÁÐÉÄ-ÉÎÅÒ 
ËÕÌÌÁÎąÌÁÒÁËȟ dÎÇÉÌÉÚÃÅȟ &ÒÁÎÓąÚÃÁ ÖÅ dÓÐÁÎÙÏÌÃÁ ÄÉÌÌÅÒÉÎÄÅȠ ςπρω ÙąÌąÎąÎ ÍÁÒÔ ÖÅ ÎÉÓÁÎ ÁÙÌÁÒąÎÄÁ 
TwittÅÒ ÐÌÁÔÆÏÒÍÕÎÄÁÎȠ ËÕÌÌÁÎąÃąÌÁÒąÎ ÉÐÈÏÎÅȟ 8ÉÁÏÍÉ ÖÅ 3ÁÍÓÕÎÇ ÍÁÒËÁÌÁÒąÎÁ ÁÉÔ ÐÁÙÌÁĥąÍÌÁÒ 
ÔÏÐÌÁÎÍąĥÔąÒȢ !ÒÄąÎÄÁÎ -Ó %ØÃÅÌ ÅËÌÅÎÔÉÓÉ ÏÌÁÎ Ȱ-ÅÁÎÉÎÇ #ÌÏÕÄÓȱ ËÕÌÌÁÎąÌÁÒÁË ÂÕ ÖÅÒÉÌÅÒÅ 
ÄÕÙÇÕ ÁÎÁÌÉÚÉ ÙÁÐąÌÍąĥÔąÒȢ 9ÁÐąÌÁÎ ÂÕ ĘÒÎÅË ÕÙÇÕÌÁÍÁÎąÎ ÁÄąÍÌÁÒąȟ ÓÏÎÕë ËąÓÍąÎÄÁ 
ÁËÔÁÒąÌÍąĥÔąÒȢ 
Anahtar Kelimeler:  3ÏÓÙÁÌ -ÅÄÙÁȟ $ÕÙÇÕÓÁÌ !ÎÁÌÉÚȟ 2ÁÐÉÄ-ÉÎÅÒȟ %ØÃÅÌ +ÁÒÁÒ !øÁÃą 

 

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 
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 
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study, steps that can be applied to simplify the 
process of emotion analysis are explained. As an 
example application, emotion analysis was done on 
mobile phone brands. 

2 Methodology 

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

 

Figure 3.1 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 to search tweets about Samsung brand, 
Ȱ3ÁÍÓÕÎÇȱ ÂÒÁÎÄ ÎÁÍÅ ×ÁÓ ×ÒÉÔÔÅÎ ÉÎ ÑÕÅÒy 
section. The limit of downloaded tweets, language 
and date of tweets are also can be specified.  

 

Figure 3.2 Search twitter parameters 
In current study only English tweets are 

gathered any analyzed.  

 

Figure 3.3 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 
brands in different languages. Result of analysis  
were compared according to brands. 

Meaning Clouds plugin is used to execute 
sentient analysis. After downloading the plug-in, 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: 

N Ą     Negative  

                              N+Ą    Too Native 

                              PĄ       Positive  

                              P+ Ą    Too Positive 

                              Neu Ą  Neutral 

                              NoneĄ 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. 

.ÅÕÔÒÁÌ ÁÎÄ .ÏÎÅ ÖÁÌÕÅÓ ÔÈÅ Ô×ÅÅÔÓ ÔÈÁÔ ÄÏÎȭÔ 
reflect any sentiment) are excluded from data. The 
positives (p and p +) are combined within 
themselves so the Negatives (n and n +). All 
remaining tweets are group according to language 
and brand name.  

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

 

Figure 4.1 Percentage of sentiment for English 
 

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

 

Figure 4.2 Percentage of sentiment for Spanish 
 

 

Figure 4.3 Percentage of sentiment French 

 

4 Conclusion  

Brand image tracking is not a survey study 
anymore [6] . The job can be done by using social 
media data. This study shows that in a few simple 
steps, and only by using two free software 
(RapidMiner and Meaning Clouds), important 
information can be obtain about brand image. The 
sample application process reveal that Samsung 
image is getting better in people that speaks 
English. But among the Hispanics such as south 
America, and French speakers such as some African 
countries, 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 7. Sentiment Analysis Result for Samsung 

  

Samsung  

English 

Samsung  

Spanish 

Samsung  

French 

P+ 518 334 856 

P 3068 2299 2020 

None 2195 1986 6457 

Neu 131 238 85 

N+ 100 130 92 

N 539 1169 485 

Total 6551 6156 9995 

 

Table 2. Sentiment Analysis Result for Iphone 
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Iphone 

English 

Iphone 

Spanish 

Iphone  

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 

English 

Xiaomi  

Spanish 

Xiaomi  

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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mȊŜǘ 

4İÍ ÄİÎÙÁÙą ÅÔËÉÓÉ ÁÌÔąÎÁ ÁÌÁÎ ËİÒÅÓÅÌÌÅĥÍÅ ÒİÚÇÁÒąÙÌÁ ÂÅÒÁÂÅÒ ÔÅÍÅÌ ÐÕÓÕÌÁÓąÎÄÁÎ ëÏË ÕÚÁøÁ 
ÓÁÖÒÕÌÁÎ ÇÁÚÅÔÅÃÉÌÉËȟ ÂÕÇİÎ ÇÅÌÉÎÅÎ ÎÏËÔÁÄÁ ËÅÎÄÉÓÉÎÅ ÁÔÆÅÄÉÌÅÎ ÔÏÐÌÕÍÓÁÌ ÒÏÌİ ÙÅÒÉÎÅ ÇÅÔÉÒÍÅ 
ÎÏËÔÁÓąÎÄÁ ÅÌÅĥÔÉÒÉÌÍÅËÔÅÄÉÒȢ dËÔÉÄÁÒȟ ÔÏÐÌÕÍ ÖÅ ÍÅÄÙÁ İëÇÅÎÉÎÄÅȠ ÅËÓÅÎÉÎÉÎ ÔÏÐÌÕÍÁ ÄĘÎİË 
ÏÌÍÁÓą ÇÅÒÅËÅÎ ÍÅÄÙÁȟ ÏÒÔÁÙÁ ëąËÔąøą ÉÌË ÇİÎÄÅÎ ÉÔÉÂÁÒÅÎ ÂÕ ËÏÎÕÄÁ ÉÙÉ ÂÉÒ ÓąÎÁÖ ÖÅÒÅÍÅÍÉĥÔÉÒȢ 
+ÉĥÉÓÅÌȟ ÓÉÙÁÓÉ ÖÅ ÔÉÃÁÒÉ ÂÅËÌÅÎÔÉÌÅÒÉÎ ĘÎ ÐÌÁÎÁ ëąËÍÁÓąÙÌÁ ÇĘÚ ÁÒÄą ÅÄÉÌÅÎ ËÁÍÕ ÙÁÒÁÒą ÉÓÅ ÙÅÎÉ 
ÄİÎÙÁ ÄİÚÅÎÉÎÄÅ ëÏøÕ ËÅÚ ËÉÔÁÂÿ ÂÉÌÇÉ ÏÌÍÁÎąÎ ĘÔÅÓÉÎÅ ÇÅëÅÍÅÍÉĥÔÉÒȢ "Õ ÂÁøÌÁÍÄÁ ÙÁÙÇąÎ 
ÍÅÄÙÁÄÁËÉ ÅĥÉÔÓÉÚÌÉËÌÅÒÉÎ ëĘÚİÍİÎİ ÇÅÎÅÌÌÉËÌÅ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒÄÅ ÁÒÁÙÁÎ ÇÁÚÅÔÅÃÉÌÉË 
ÍÅÓÌÅøÉȟ ÂÕÇİÎÌÅÒÄÅ ÉÓÅ ëÅĥÉÔÌÉ ËÏÎÕÌÁÒÁ ÄÁÉÒ ÅÎÆÏÒÍÁÓÙÏÎ ËÁÙÄą ÔÕÔÍÁË ÉëÉÎ ÏÌÄÕËëÁ ÅÌÖÅÒÉĥÌÉ 
ÂÉÒ ÐÌÁÔÆÏÒÍ ÏÌÁÎ "ÌÏÃËÃÈÁÉÎ ÒİÚÇÁÒąÎąÎ ÅÔËÉÓÉÎÄÅ ËÁÌÍÁËÔÁÄąÒȢ "Õ ËÁÐÓÁÍÄÁÎ ÈÁÒÅËÅÔÌÅ ÅÌÅ 
ÁÌąÎÁÎ ëÁÌąĥÍÁÄÁȟ ÇÅÎÅÌÌÉËÌÅ ËÒÉÐÔÏ ÐÁÒÁ ÕÙÇÕÌÁÍÁÌÁÒą ÉÌÅ ÂÉÌÉÎÅÎ ÁÎÃÁË ÂÕÎÕÎ ÙÁÎąÓąÒÁ ÍÅÒËÅÚÉ 
ÏÌÍÁÙÁÎ ÂÉÒ ËÁÙąÔ ÓÉÓÔÅÍÉ ÁÎÌÁÍąÎÁ ÇÅÌÅÎ "ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉÎÉÎ ÄÅÎÅÔÉÍ ÖÅ 
ÍÁÎÉÐİÌÁÓÙÏÎÄÁÎ ÕÚÁË ÙÁÐąÓą ÓÁÙÅÓÉÎÄÅ ÇÁÚÅÔÅÃÉÌÉË ÍÅÓÌÅøÉÎÉÎ ÉëÉÎÄÅ ÂÕÌÕÎÄÕøÕ ëąËÍÁÚÌÁÒÁ 
karĥą ÓÁøÌÁÙÁÃÁøą ËÁÔËąÌÁÒ İÚÅÒÉÎÄÅ ÄÕÒÕÌÁÃÁËÔąÒȢ !ÙÒąÃÁ "ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉÎÅ ÙĘÎÅÌÔÉÌÅÎ 
ÅÌÅĥÔÉÒÉÌÅÒÉ ÄÅ ÇĘÚ ÁÒÄą ÅÔÍÅÄÅÎ ËÏÎÕ ÉÌÅ ÉÌÇÉÌÉ ÄÉÙÁÌÅËÔÉË ÂÉÒ ÂÁËąĥ ÁëąÓą ÉÌÅ ÁÎÁÌÉÚ ÙÁÐąÌÁÃÁËÔąÒȢ 
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Abstract 

Journalism, which sweeps far away from the basic compass with the globalization wind that 
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 the 
society, could not give a good test on this subject from the first day of emergence. The public 
interest, which was ignored when personal, political and commercial expectations came to the 
fore, often could not go beyond being a book of knowledge in the new world order. In this 
context, the journalism profession, which usually seeks to solve the inequalities in the media 
in general, is under the influence of the Blockchain wind, which is a very favorable platform 
for keeping information on various topics. In this study, it will be emphasized that the 
contribution of the Blockchain technology, which is generally known with cryptocurrency 
applications, but which is a decentralized registration system, to the dilemmas of the 
journalism profession, will be emphasized. In addition, it will be analyzed with a dialectical 
point of view without ignoring the criticisms directed to Blockchain technology. 
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1 DƛǊƛǒ 

'İÎİÍİÚİÎ ËÁÒÍÁĥąËÌÁĥÍąĥ ÔÏÐÌÕÍÌÁÒąÎÄÁ 
olaylar, insanlara kitle ÍÅÄÙÁÓą ÔÁÒÁÆąÎÄÁÎ 
ÓÕÎÕÌÍÁËÔÁÄąÒȢ &ÁËÁÔ ÍÏÄÅÒÎ ÙÁĥÁÍąÎ ÈÉë ÏÌÍÁÄąøą 
ËÁÄÁÒ ÈąÚÌÁÎÍÁÓą ÖÅ ÉÎÓÁÎÌÁÒąÎ ÈÉë ÏÌÍÁÄąøą ËÁÄÁÒ 
ëÏË ÅÎÆÏÒÍÁÓÙÏÎÁ ÍÁÒÕÚ ËÁÌÍÁÓą ise ÙÁÙąÎÃąÌąË 
pratiklerinin deøiĥmesi ve bilindik haber 
ÆÏÒÍÁÔÌÁÒąÎąÎ ÂÁĥÔÁÎ ÙÁÚąÌÍÁÓą ËÁëąÎąÌÍÁÚ ÈÁÌÅ 
gelmiĥtir. !ÎÃÁË ÈÅÍ ÍÅÄÙÁÎąÎ ÓÉÙÁÓÉ ÖÅ ÔÉÃÁÒÉ 

ÉÌÉĥËÉÌÅÒÉÎÉÎ ÂÁøÌÁÙąÃąÌąøą ÈÅÍ ÄÅ ÙÏøÕÎ 
ÅÎÆÏÒÍÁÓÙÏÎ ÁËąĥą ÎÅÄÅÎÉÙÌÅ ÄÏøÒÕ ÈÁÂÅÒÅ ÕÌÁĥÍÁË 
ËÏÌÁÙ ÏÌÍÁÍÁËÔÁÄąÒȢ "Õ ÇÅÒëÅËÌÅÒÄÅÎ ÈÁÒÅËÅÔÌÅ 
ÍÅÄÙÁÎąÎ ÔÁÒÁÆÓąÚÌąøą ÍÉÔÉ ÉÆÌÁÓÁ ÓİÒİËÌÅÎÍÉĥ ÖÅ ÔİÍ 
ÄİÎÙÁÄÁ ÅÔËÉÌÉ ÖÅ ËÕĥÁÔąÃą ÂÉÒ ÍÅÄÙÁ ÁÒÁÙąĥąÎÁ 
ÇÉÒÉÌÍÉĥÔÉÒȢ "ĘÙÌÅÓÉ  ÂÉÒ ÏÒÔÁÍÄÁ ÇÁÚÅÔÅÃÉÌÉË ÍÅÓÌÅøÉ 
ÖÁÒÌąË ÇĘÓÔÅÒÅÂÉÌÍÅË ÁÄąÎÁ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒÉÎ 
ÒİÚÇÁÒąÎą ÁÒËÁÓąÎÁ ÁÌÍÁË ÚÏÒÕÎÄÁ ËÁÌÍąĥÔąÒȢ "Õ 
ÇÅÌÉĥÍÅÌÅÒ ËÁÌÅÍÄÅÎ ÍÁÔÂÁÁÙÁȟ ÉÎÔÅÒÎÅÔÔÅÎ 



 
нƴŘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ƻƴ 5ŀǘŀ {ŎƛŜƴŎŜ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ όL/hb5!¢!ΩмфύΣ October 3-сΣ нлмфΣ .ŀƭƤƪŜǎƛǊΣ ¢¦wY9¸ 

 
 

 

 
189 

 

"ÌÏÃËÃÈÁÉÎȭÅ ËÁÄÁÒ ëÅĥÉÔÌÉÌÉË ÇĘÓÔÅÒÍÅktedir. 2000 
ÙąÌąÎąÎ ÂÁĥÌÁÒąÎÄÁ ÁÄąÎą ÉÌË ËÅÚ ÄÕÙÄÕøÕÍÕÚ ËÒÉÐÔÏ 
paralar, Blockchain teknolojisini de beraberinde 
ÇÅÔÉÒÍÉĥÔÉÒȢ "ÌÏÃËÃÈÁÉÎȟ ÅÎ ÂÁÓÉÔ ÁÎÌÁÍÄÁ ÄąĥÁÒÄÁÎ 
ÈÉëÂÉÒ ÍİÄÁÈÁÌÅÎÉÎ ÙÁÐąÌÁÍÁÄąøą ĥÉÆÒÅÌÅÎÍÉĥ ÉĥÌÅÍ 
ÔÁËÉÂÉ ÓÁøÌÁÙÁÎ ÖÅ ÈÅÒ ÂÉÒ ËÕÌÌÁÎąÃąÎąÎ 
biÌÇÉÓÁÙÁÒąÎÄÁ ÁÙÒą ÁÙÒą ÄÅÐÏÌÁÎÁÎ ÄÁøąÔąË ÂÉÒ ÖÅÒÉ 
ÔÁÂÁÎą ɀÈÅÒ ÎÅ ËÁÄÁÒ ÔÁÍ ÁÎÌÁÍąÙÌÁ ÂÉÒ ÖÅÒÉ ÔÁÂÁÎą 
olmasa daɀ ÏÌÁÒÁË ÔÁÎąÍÌÁÎÁÂÉÌÍÅËÔÅÄÉÒȢ 
"ÌÏÃËÃÈÁÉÎȭÉÎ ÇÁÚÅÔÅÃÉÌÉË ÁÌÁÎąÎÄÁ ËÕÌÌÁÎąÌÍÁÓą ÆÉËÒÉ 
ÉÓÅ ÏÌÄÕËëÁ ÙÅÎÉ ÇÅÌÉĥÉÍ ÇĘÓÔÅÒÍÅËÔÅÄÉÒȢ "ÌÏÃËÃÈÁÉÎ 
temelli gÁÚÅÔÅÃÉÌÉË ÁÎÌÁÙąĥąȟ ÇÁÚÅÔÅÃÉÌÉË ÍÅÓÌÅøÉÎÅ 
ÇÅÔÉÒÉÌÅÎ ÅÎ ÔÅÍÅÌ ÅÌÅĥÔÉÒÉÌÅÒÉÎ ÂÁĥąÎÄÁ ÇÅÌÅÎ ÄÏøÒÕ 
ÖÅ ÔÁÒÁÆÓąÚ ÈÁÂÅÒ ÁËÔÁÒÁÍÁÍÁÓą ÙĘÎİÎÄÅËÉ ÓĘÙÌÅÍÅ 
ËÁÒĥą ÂÉÒ ÁÒÇİÍÁÎ ÏÌÁÒÁË ÇÅÌÉĥÔÉÒÉÌÍÅËÔÅÄÉÒȢ 
$İÎÙÁÎąÎ ëÅĥÉÔÌÉ ÎÏËÔÁÌÁÒąÎÄÁ ÕÙÇÕÌÁÎÍÁÙÁ 
ÂÁĥÌÁÙÁÎ ÖÅ ÓÏÎ ÄĘÎÅÍÄÅËÉ ÐÅË ëÏË ÐÒÏÊÅÎÉÎ 
ËÏÎÕÓÕ ÏÌÁÎ "ÌÏÃËÃÈÁÉÎ ÔÅÍÅÌÌÉ ÇÁÚÅÔÅÃÉÌÉøÉÎȟ 
ÓÉÓÔÅÍÅ ÄÁÈÉÌ ÏÌÁÎ ÈÁÂÅÒÅ ÍİÄÁÈÁÌÅÎÉÎ ÍİÍËİÎ 
ÏÌÍÁÄąøą ÂÉÒ ÍÅÓÌÅË ÐÒÁÔÉøÉ ÖÁÁÔ ÅÔÔÉøÉ 
ÓĘÙÌÅÎÍÅËÔÅÄÉÒȢ 

 

2 5ƻƐǊǳ IŀōŜǊ !ǊŀȅƤǒƤ 

'ÅÌÅÎÅËÓÅÌ ÈÁÂÅÒÃÉÌÉË ËÕÒÁÍÌÁÒąÎÁ ÇĘÒÅ ÈÁÂÅÒÉÎ 
ÎÉÔÅÌÉËÌÅÒÉ ÓąÒÁÌÁÎąÒËÅÎ ÉÌË ÉËÉ ÓąÒÁÄÁ ÄÏøÒÕÌÕË ÖÅ 
ÇÅÒëÅËÌÉË ÉÌËÅÌÅÒÉÎÅ ÙÅÒ ÖÅÒÉÌÍÅËÔÅÄÉÒȢ Haberin 
ÄÏøÒÕ ÏÌÍÁÓą ÈÁÂÅÒÄÅ ÖÅÒÉÌÅÎ ÂÉÌÇÉÌÅÒÉÎ ÄÏøÒÕ 
ÏÌÍÁÓą ÁÎÌÁÍąÎÁ ÇÅÌÍÅËÔÅÄÉÒȢ $ÏøÒÕ ÈÁÂÅÒȟ Óadece 
ÄÏøÒÕÌÁÎÁÂÉÌÉÒ ȬÏÌÇÕÌÁÒąȭ ÄÏøÒÕ ÖÅ ÎÅÓÎÅÌ Ïlarak 
ÓÕÎÕÌÍÁÓąÎą ÄÅøÉÌȟ ÈÁÂÅÒe konu olaÎ ËÉĥÉÌÅÒÉÎ 
ÇĘÒİĥÌÅÒÉÎÉ ÄÅ ÄÏøÒÕ ÁËÔÁÒÍÁÙąȟ ÇĘÒİĥÌÅÒÌÅ ÏÌÇÕÌÁÒ 
ÁÒÁÓąÎÄÁ ÎÅÔ ÂÉÒ ÁÙÒąÍ ËÏÙÕÌÍÁÓąÎą 
gerektirmektedir. 'ÅÒëÅËÌÉË ÉÌËÅÓÉ ÉÓÅ Èabere konu 
ÏÌÁÎ ÂÉÌÇÉÌÅÒÉÎ ÇÅÒëÅøÅ ÕÙÇÕÎ ÏÌÍÁÓą ve verilen 
ÈÁÂÅÒÅ ËÏÎÕ ÏÌÁÎ ÉëÅÒÉøÉÎ ÈÁÂÅÒ ÖÅÒÉÌÄÉøÉ ÓąÒÁÄÁ 
olayla ilgÉÌÉ ÄÕÒÕÍÁ ÕÙÇÕÎÌÕË ÁÎÌÁÍąÎÁ 
gelmektedirȢ $ÏøÒÕ ÖÅ ÇÅÒëÅË ÈÁÂÅÒÅ ÕÌÁĥÍÁË 
ÔÁÒÉÈÉÎ ÈÅÒ ÄĘÎÅÍÉÎÄÅ ÏËÕÙÕÃÕȾÉÚÌÅÙÉÃÉ ÉëÉÎ ÂİÙİË 
ĘÎÅÍ ÔÁĥąÒËÅÎ ÈÁÂÅÒ ÖÅÒÉÃÉȾÇÁÚÅÔÅÃÉ ÉëÉÎ ÉÓÅ ëÅĥÉÔÌÉ 
ÎÅÄÅÎÌÅÒÄÅÎ ÄÏÌÁÙą ÇĘÚ ÁÒÄą ÅÄÉÌÍÅÓÉ 
ÏÌÁÇÅÌÍÅËÔÅÄÉÒȢ $ÏøÒÕ ÖÅ ÇÅÒëÅË ÈÁÂÅÒÃÉÌÉøÉn 
ĘÎİÎÄÅËÉ ÅÎÇÅÌÌÅÒÉÎ ÅÎ ĘÎÅÍÌÉÌÅÒÉȟ ÉÌÇÉÌÉ ÍÅÄÙÁ 
ËÕÒÕÌÕĥÕÎÕÎ ÉëÅÒÉÓÉÎÄÅ ÂÕÌÕÎÄÕøÕ ÓÉÙÁÓÉ ÖÅ 
ÔÅÃÉÍÓÅÌ ÉÌÉĥËÉÌÅÒÄÉÒȢ 9ąÌÌÁÒ ÉëÉÎÄÅ ëÁÐÒÁÚ ÖÅ ÙÁÔÁÙ 
ÔÅËÅÌÌÅĥÍÅÌÅÒÅ ÍÁÒÕÚ ËÁÌÁÒÁË ĥÉÒËÅÔ ÙÁÐąÓąÎÁ 
ÂİÒİÎÅÎ ÍÅÄÙÁ ËÕÒÕÌÕĥÌÁÒąȟ ÈÅÒ ĥÉÒËÅÔ ÇÉÂÉ ËÁÒ 
ÍÁËÓÉÍÉÚÁÓÙÏÎÕÎÕ ĘÎÃÅÌÅÍÅËÔÅÄÉÒȢ $ÏÌÁÙąÓąÙÌÁ 
ÔÅÍÅÌ ÈÁÂÅÒÃÉÌÉË ÆÅÌÓÅÆÅÓÉÎÄÅ ÙÅÒ ÁÌÄąøą ĥÅËÌÉ ÉÌÅ 
ÂÁÓąÎąÎ ȰËÁÍÕ ÙÁÒÁÒąȱ ÖÅ ȰÉÃÒÁÁÔÌÁÒą ÔÏÐÌÕÍ ÁÄąÎÁ 
ÄÅÎÅÔÌÅÍÅȱ ËÁÙÇąÓą ÉÌÅ ÙÁÙąÎ ÙÁÐÍÁË ÙÅÒÉÎÅ ÔÉÒÁÊȟ 
ÒÅËÌÁÍ ÖÅ ËÁÒ ÏÄÁËÌą ÂÉÒ ÙÁÙąÎ ëÉÚÇÉÓÉ ÉÚÌÅÄÉøÉ 
ÇĘÚÌÅÎÍÅËÔÅÄÉÒȢ  KÁÒÌÁÒąÎą ÍÁËsimize etmeyi 

ÁÍÁëÌÁÙÁÎ ÈÅÒ ÔÉÃÁÒÉ ÉĥÌÅÔÍÅ ÇÉÂÉ ȬÒÁÓÙÏÎÅÌȭ ÈÁÒÅËÅÔ 
eden medya; bilgi verme, ekonomik, siyasi ve 
ËİltİÒÅÌ ËÏÎÕÌÁÒÄÁ ËÁÍÕÏÙÕ ÏÌÕĥÔÕÒÍÁȟ 
ÂÉÌÉÎëÌÅÎÄÉÒÍÅ ÖÅ ÙĘÎÌÅÎÄÉÒÍÅ ÇÉÂÉ ÇĘrevlerini 
gĘrİnİrde korumuĥȟ ÇÅÒëekte ise gĘÚ ÁÒÄą ÅÔÍÉĥtir.  
"ĘÙÌÅÌÉËÌÅ ÄÅ ÔİÍ ÄİÎÙÁÄÁ ÅÔËÉÌÉ ÖÅ ËÕĥÁÔąÃą ÂÉÒ 
ÍÅÄÙÁ ÁÒÁÙąĥąÎÁ ÇÉÒÉÌÍÉĥÔÉÒȢ "Õ ÁÒÁÙąĥ ÓąÒÁÓąÎÄÁ 
ÇÁÚÅÔÅÃÉÌÉË ÍÅÓÌÅøÉÎÉÎ ÅÎ ÂİÙİË ÙÁÒÄąÍÃąÓą 
ÇÅëÍÉĥÔÅ ÏÌÄÕøÕ ÇÉÂÉ ÂÕÇİÎ ÄÅ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒ 
ÏÌÍÕĥÔÕÒȢ ωπȭÌÁÒ ÉÌÅ ÂÉÒÌÉËÔÅ ÇÅÒëÅË ÁÎÌÁÍÄÁ ÄİÎÙÁ 
sahnesine mÅÒÈÁÂÁ ÄÉÙÅÎ ÉÎÔÅÒÎÅÔȟ ÐÅË ëÏË 
ÓÅËÔĘÒÄÅ ÏÌÄÕøÕ ÇÉÂÉ ÇÁÚÅÔÅÃÉÌÉË ÁÌÁÎąÎÄÁ ÂÉÒ ÄÉÚÉ 
ÙÅÎÉÌÉøÉ ÂÅÒÁÂÅÒÉÎÄÅ ÇÅÔÉÒÍÉĥÔÉÒȢ "Õ ÇÅÌÉĥÍÅÎÉÎ 
ÄÅÖÁÍąÎÄÁËÉ ÇÅÌÉĥÅÎ ÓÏÓÙÁÌ ÍÅÄÙÁ ÉÓÅ ËÕÌÌÁÎąÃąÌÁÒÁ 
ÂÁÍÂÁĥËÁ ÂÉÒ ÄÅÎÅÙÉÍ ÓÕÎÍÕĥÔÕÒȢ Sosyal 
ÍÅÄÙÁÎąÎ ÇÅÌÅÎÅËÓÅÌ ÍÅÄÙÁÙÁ ÏÒÁÎÌÁ Óahip olduøu 
birëok yeni ĘÚÅÌÌÉËȟ ËąÓÁ Óİrede sivrilerek toplumun 
birëok kesimine etki etmesine neden olmuĥtur. Bu 
Ęzelliklerden en Ęnemlilerinden biri ĥİphesiz ki 
ÉÎÓÁÎÌÁÒąÎ ÂÉÒÂÉÒÌÅÒÉÙÌÅ ÏÌÁÎ ËÁÒĥąÌąËÌą ÉÌÅÔÉĥimlerini 
gİëlendirmesidir. Bu durum neticesindÅ ÉÎÓÁÎÌÁÒąÎ 
bilgi paylaĥąÍąȟ ÐÒÏÆÅÓÙÏÎÅÌ ÏÌÁÒÁË ÂÉÒÔÁËąÍ 
sİzgeëlerden geëmemeye baĥÌÁÍąĥÔąÒȢ Her ne kadar 
bu durum zaman zaman sosyal medyada bilgi 
ËÉÒÌÉÌÉøÉÎÅ ÎÅÄÅÎ ÏÌÓÁ ÄÁ ÁÙÎą ÚÁÍÁÎÄÁ ÈÅÒ 
ËÅÓÉÍÄÅÎ ÉÎÓÁÎąÎ ÉÓÔÅÄÉøÉ ÂÉÌÇÉÙÉ ÉÓÔÅÄÉøÉ ÙÅÒÄÅ 
ÐÁÙÌÁĥÁÂÉÌÍÅÓÉÎÅ ÙÏÌ ÁëÍąĥÔąÒȢ  

3 Gazetecilik ve Teknoloji  

'ÁÚÅÔÅÃÉÌÉË ÍÅÓÌÅøÉ ÏÒÔÁÙÁ ëąËÔąøą ÉÌË ÇİÎÄÅÎ 
ÉÔÉÂÁÒÅÎ ÔÅËÎÏÌÏÊÉË ÇÅÌÉĥÍÅÌÅÒÅ ÂÁĥÁÔ ÏÌÁÒÁË 
ÉÌÅÒÌÅÍÅ ËÁÙÄÅÔÍÉĥÔÉÒȢ dÌË ÇÁÚÅÔÅ ÎİÓÈÁÌÁÒą ÄÁ ÂÉÒ 
ÔÅËÎÏÌÏÊÉ İÒİÎİ ÏÌÁÒÁË ËÁÂÕÌ ÅÄÉÌÉÒËÅÎ ÇÅÒëÅË ÂİÙİË 
ËąÒąÌÍÁÎąÎ ÉÌÅ ÔÅÌÇÒÁÆ ÖÅ ÍÁÔÂÁÁÎąÎ ÉÃÁÄą ÉÌÅ 
ÙÁĥÁÎÄąøąÎą ÓĘÙÌÅÍÅË ÍİÍËİÎÄİÒȢ 4ÅÌÇÒÁÆ ÉÌÅ 
ÂÉÒÌÉËÔÅ ÉÌÅÔÉĥÉÍÉÎ ÕÌÁĥąÍÄÁÎ ÂÁøąÍÓąÚÌąøą 
ÓÁøÌÁÎÍąĥËÅÎ ÍÁÔÂÁÁ ÉÌÅ ÄÅ ëÏË ÄÁÈÁ ÂİÙİË 
ÓÁÙąÌÁÒÄÁ İÒÅÔÉÍ ÙÁÐąÌÍąĥ ÖÅ İÒÅÔÉÌÅÎ ÇÁÚÅÔÅÌÅÒ 
ÇÅÎÉĥ ËÉÔÌÅÌÅÒÅ ÕÌÁĥÔąÒąÌÁÂÉÌÍÉĥÔÉÒȢ !ÎÃÁË ÙÁÙąÎÃąÌąk 
ÁÌÁÎąÎ ÂÕÇİÎ ÂÉÌÄÉøÉÍÉÚ ÁÎÌÁÍÄÁ ÙÁĥÁÄąøą ÄĘÎİĥİÍ 
ÉÎÔÅÒÎÅÔÉÎ ÓÁøÌÁÄąøą ÉÍËÁÎÌÁÒÌÁ ÇÅÒëÅËÌÅĥÍÉĥÔÉÒȢ 
dÎÔÅÒÎÅÔȟ ÈÁÂÅÒÃÉÌÉË ÓÅËÔĘÒİÎİ ÈÅÍ 
ÈÅÙÅÃÁÎÌÁÎÄąÒÍąĥ ÈÅÍ ÄÅ ÂİÙİË ËÉÔÌÅÌÅÒÅ ÕÌÁĥÍÁË 
ÉëÉÎ ÙÅÎÉ ÆąÒÓÁÔÌÁÒ ÙÁÒÁÔÍąĥÔąÒȢ vÙÌÅ ËÉ ÇÅëÔÉøÉÍÉÚ σπ 
ÓÅÎÅÄÅ ÉÌÅÔÉĥÉÍ ÔÅËÎÏÌÏÊÉÌÅÒÉÎÄÅ ÙÁĥÁÎÁÎ ÙİËÓÅÌÉĥ 
ÙÅÎÉ ÉÌÅÔÉĥÉÍ ÔİÒ ÖÅ ÂÉëÉÍÌÅÒÉÎÉ ÄÁÈÉ ÍÅÙÄÁÎÁ 
ÇÅÔÉÒÍÉĥÔÉÒȢ Yeni mecra olan internet enformasyon 
ÉÌÅÔÉÍÉ ÁëąÓąÎÄÁÎ ÂÉÒ ÙÁÎÄÁÎ ÔÅË ÔÉÐëÉ ËÉÔÌÅ İÒÅÔÉÍÉÎÉ 
ÂÉÒ ËÅÎÁÒÁ ÂąÒÁËÁÒÁË ÂÉÒÅÙÉ ÔÅËÒÁÒ ĘÎ ÐÌÁÎÁ 
ëąËÁÒÔąÒËÅÎȟ ÄÉøÅÒ ÙÁÎÄÁÎ ÄÁ ÓąÎąÒÓąÚ ĘÚÇİÒÌİË 
ÏÒÔÁÍą ÙÁÒÁÔÁÒÁË ÂÉÒÅÙÌÅÒÉÎ ÂÉÌÇÉÙÅ ÓÁÎÓİÒÓİÚ 
ÅÒÉĥÉÍÉÎÅ ÉÍËÝÎ ÙÁÒÁÔÍÁËÔÁÄąÒȢ (1) Fakat bu 
ÎÏËÔÁÄÁ İÚÅÒÉÎÄÅ ÄÕÒÕÌÍÁÓą ÇÅÒÅËÅÎ ÂÉÒ ÄÉøÅÒ ËÏÎÕ 
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da iÌÅÔÉĥÉÍ ÔÅËÎÏÌÏÊÉÌÅÒÉÎÉÎ ÇÅÌÉĥÉÍÉ ÉÌÅ ÂÉÒÌÉËÔÅ 
ËİÒÅÓÅÌÌÅĥÅÎ ÍÅÄÙÁÄÁȟ ÇÅÌÅÎÅËÓÅÌ ÈÁÂÅÒÃÉÌÉËÔÅÎ 
ÂÁÓąÎąÎ ÂÉÒ ÓÁÎÁÙÉ ÓÅËÔĘÒİ ÏÌÍÁÓąÎÁ ÄÏøÒÕ ÂÉÒ 
ÇÅëÉĥin ÙÁĥÁÎÄąøąÄąÒ. Bilgi, enformasyona 
ÄĘÎİĥÅÒÅËȟ ÔÉÃÁÒÉ ÁÎÌÁÍÄÁ ÂÉÒ ÍÅÔÁ ÈÁÌÉÎÅ ÇÅÌÍÉĥÔÉÒȢ 
ς  6Å ÇİÎİÎ ÓÏÎÕÎÄÁ ÇÅÒÅË ÂİÙİË ĘÌëÅËÌÉ ÍÅÄÙÁ 

ËÕÒÕÌÕĥÌÁÒąÎąÎ ÉÎÔÅÒÎÅÔ ÈÁÂÅÒÃÉÌÉøÉ ÐÌÁÔÆÏÒÍÌÁÒą 
gerekse de sosyal mÅÄÙÁ ÕÙÇÕÌÁÍÁÌÁÒą İÚÅÒÉÎÄÅÎ 
ÙİÒİÔİÌÅÎ ÈÁÂÅÒÃÉÌÉË ÆÁÁÌÉÙÅÔÌÅÒÉ ÄÏøÒÕ ÈÁÂÅÒÃÉÌÉË 
ÉëÉÎ ÂÉÒ ÄÉÚÉ ÅÎÇÅÌÅ ÔÁËąÌÍąĥÔąÒȢ 'ÁÚÅÔÅÃÉÌÉË ÉëÅÒÉÓÉÎÄÅ 
ÂÕÌÕÎÄÕøÕ ÂÕ ËÒÉÚ ÏÒÔÁÍąȟ ÄÅÎÅÔÌÅÎÅÍÅÙÅÎ ÖÅ 
ÍİÄÁÈÁÌÅ ÅÄÉÌÅÍÅÙÅÎ ÂÉÒ ÔÅËÎÏÌÏÊÉÙÅ ÏÌÁÎ ÉÈÔÉÙÁÃą 
ÙÅÎÉÄÅÎ ÇİÎÄÅÍÅ ÇÅÔÉÒÍÉĥÔÉÒȢ "Õ ĘÚÅÌÌÉËÌÅÒÅ ÓÁÈÉÐ 
ÏÌÁÎ ÖÅ ÁÓÌąÎÄÁ ËÒÉÐÔÏ ÐÁÒÁÌÁÒÌÁ ÂÉÒÌÉËÔÅ ÈÁÙÁÔąÍąÚÁ 
ÇÉÒÅÎ "ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉÎÉÎ ÄÏøÒÕ ÖÅ ÔÁÒÁÆÓąÚ 
ÈÁÂÅÒ ÁËąĥą ÉëÉÎ ËÕÌÌÁÎÁÂÉÌÅÃÅøÉ ÙĘÎİÎÄÅ ÂÉÒ ÂÁËąĥ 
ÁëąÓą ÇİÎÄÅÎ ÇİÎÅ ÙÁÙÇąÎÌąË ËÁÚÁÎÍÁËÔÁÄąÒȢ    

3.1 Blockchain Teknolojisi 

Blockchainȟ ςππω ÙąÌąÎÄÁ 3ÁÔÏÓÈÉ .ÁËÁÍÁÔÏ 
ÉÓÍÉÎÉ ËÕÌÌÁÎÁÎȟ συ ÙÁĥąÎÄÁ ÖÅ *ÁÐÏÎ ÏÌÄÕøÕÎÕ 
ÓĘÙÌÅÙÅÎ ÂÉÒ ÙÁÚąÌąÍÃąÎąÎ "ÉÔÃÏÉÎ ÉÓÍÉÎÉ ÖÅÒÄÉøÉ 
ËÒÉÐÔÏ ÐÁÒÁÙą İÒÅÔÍÅÓÉÙÌÅ ÄÏøÍÕĥÔÕÒȢ (3)  Bitcoin, 
ÁÒËÁÓąÎÄÁ ÆÉÚÉËÓÅÌ ÂÉÒ ÍÁÌ ÖÅÙÁ ÅÇÅÍÅÎÌÉË 
ÙİËİÍÌİÌİøİ ÏÌÍÁÙÁÎȟ ÂÕÎÌÁÒąÎ ÙÅÒÉÎÅ ĥÉÆÒÅÌÅÍÅ 
ËÏÍÂÉÎÁÓÙÏÎÕ ËÏÒÕÍÁÓąÎÁ ÄÁÙÁÎÁÎ ÖÅ ÔÁÒÁÆÌÁÒ 
ÁÒÁÓąÎÄÁËÉ ÁÎÌÁĥÍÁÌÁÒÁ ÕëÔÁÎ ÕÃÁ ÐÒÏÔÏËÏÌ ÉÌÅ 
ÔÁÎąËÌąË ÅÄÅÎ ëÅÖÒÉÍÉëÉ ÓÁÎÁÌ ÂÉÒ ÐÁÒÁ ÂÉÒÉÍÉÄÉÒ. (4) 
Blockchain ise ĥÉÆÒÅÌÅÎÍÉĥ ÉĥÌÅÍ ÔÁËÉÂÉ ÓÁøÌÁÙÁÎ ÂÉÒ 
ÄÁøąÔąË ÖÅÒÉ ÔÁÂÁÎą ÏÌÁÒÁË ÔÁÎąÍÌÁÎÁÂÉÌÍÅËÔÅÄÉÒ. 
:ÉÎÃÉÒÌÅÍÅ ÂÉÒ ÍÏÄÅÌÌÅ ÉÎĥÁ ÅÄÉÌÅÎȟ ÔÁËÉÐ ÅÄÉÌÅÂÉÌÅÎ 
ÁÍÁ ËąÒąÌÁÍÁÙÁÎ "ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉȟ ÂÉÒ 
ÍÅÒËÅÚÅ ÂÁøÌą ÏÌÍÁÄÁÎ ÉĥÌÅÍ ÙÁÐÍÁÙÁ ÉÚÉÎ 
ÖÅÒÍÅËÔÅÄÉÒȢ "ĘÙÌÅÃÅ ÉĥÌÅÍÌÅÒ ÄÉÒÅËÔ ÏÌÁÒÁË ÁÌąÃą ÉÌÅ 
ÓÁÔąÃą ÁÒÁÓąÎÄÁ ÖÅ ÇİÖÅÎÌÉ ÂÉÒ ĥÅËÉÌÄÅ 
ÇÅÒëÅËÌÅĥÔÉÒÅÂÉÌÍÅËÔÅÄÉr. Blockchain teknolojisinde 
ÖÅÒÉÌÅÒ ÔİÍ ËÕÌÌÁÎąÃąÌÁÒąÎ ÂÉÌÇÉÓÁÙÁÒÌÁÒąÎÄÁ ÄÁøąÎąË 
ÏÌÁÒÁË ÓÁËÌÁÎÍÁËÔÁÄąÒȢ -ÅÒËÅÚÉ ÂÉÒ ÖÅÒÉ ÔÁÂÁÎą 
ÏÌÍÁÄąøą ÉëÉÎ ËÁÙÂÏÌÍÁ ÖÅÙÁ ëÁÌąÎÍÁ ÒÉÓËÉ ÄÅ 
ÏÒÔÁÄÁÎ ËÁÌËÍÁËÔÁÄąÒȢ 3ÉÓÔÅÍÅ ÄÁÈÉÌ ÏÌÁÎ ÈÅÒËÅÓÉÎ 
ÅËÌÅÍÅ ÙÁÐÁÂÉÌÄÉøÉ ÖÅ ÙÁÐąÌÁÎ ÅËlemenin herkes 
ÔÁÒÁÆąÎÄÁÎ ÇĘÒİÎÔİÌÅÎÅÂÉÌÄÉøÉ "ÌÏÃËÃÈÁÉÎȭÄÅ 
ÈÅÒÈÁÎÇÉ ÂÉÒ ÄÅøÉĥÉËÌÉË ÙÁÐÍÁË ÍİÍËİÎ ÄÅøÉÌÄÉÒȢ 
$ÅÐÏÌÁÎÁÎ ÖÅÒÉÌÅÒȟ ĥÉÆÒÅÌÅÒÌÅ ËÏÒÕÎÍÁËÔÁÄąÒȢ 
"ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉÎÄÅ ÖÅÒÉ ÂÌÏËÌÁÒą ÂÉÒÂÉÒÉÎÅ 
ÂÁøÌą ÏÌÄÕøÕ ÉëÉÎ ÇÅëÍÉĥÔÅËÉ ÂÉÒ ÂÉÌÇÉÙÉ ÄÅøÉĥÔÉÒÍÅË 
mİÍËİÎ ÄÅøÉÌÄÉÒȢ 6ÅÒÉÌÅÒÉÎ ÄÅÐÏÌÁÎÄąøą ÔÅË ÖÅ 
ÍÅÒËÅÚÉ ÂÉÒ ÖÅÒÉ ÔÁÂÁÎą ÏÌÍÁÄąøą ÉëÉÎ ËÁÙÂÏÌÍÁ 
ëÁÌąÎÍÁ ÒÉÓËÉ ÄÅ ÏÒÔÁÄÁÎ ËÁÙÂÏÌÍÁËÔÁÄąÒȢ "ÕÎÁ ÅË 
ÏÌÁÒÁËȟ ÙÁÐąÌÁÎ ÉĥÌÅÍ ÈÁÒÅËÅÔÌÅÒÉÎÉÎ ÄÅ ËÁÙÂÏÌÍÁȟ 
ÄÅøÉĥÔÉÒÉÌÍÅ ÉÍËÝÎą ÙÏËÔÕÒȢ Blockchain teknolojisi 
ÉÌË ÄĘÎÅÍÌÅÒÄÅ ÓÁÄÅÃÅ ËÒÉÐÔÏ ÐÁÒÁ ÙÁÚąÌąÍÌÁÒą ÉëÉÎ 
ËÕÌÌÁÎąÌÓÁ ÄÁȟ ÚÁÍÁÎ ÉëÅÒÉÓÉÎÄÅ ÂÕ ÙÅÎÉ ÙÁÐąÎąÎ 

ÆÁÒËÌą ÁÌÁÎÌÁÒÄÁ ËÕÌÌÁÎąÌÁÂÉÌÅÃÅøÉ ËÅĥÆÅÄÉÌÍÉĥÔÉÒȢ 
"ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉ ëÅĥÉÔÌÉ ËÏÎÕÌÁÒÁ ÄÁÉÒ 
ÅÎÆÏÒÍÁÓÙÏÎ ËÁÙÄą ÔÕÔÍÁË ÉëÉÎ ÅÌÖÅÒÉĥÌÉÄÉÒȢ (5)  

3.2 .ƭƻŎƪŎƘŀƛƴ ¢ŜƳŜƭƭƛ DŀȊŜǘŜŎƛƭƛƪ ¦ȅƎǳƭŀƳŀƭŀǊƤ  

Blockchain ÔÅËÎÏÌÏÊÉÓÉÎÉÎ ÅÎ ÄÉËËÁÔ ëÅËÅÎ 
ĘÚÅÌÌÉøÉȟ ÂÅÌÉÒÌÉ ÂÉÒ "ÌÏÃËÃÈÁÉÎȭÅ dahil olan 
ËÕÌÌÁÎąÃąÌÁÒąÎ ÈÉëÂÉÒÉÓÉÎÉÎ ÍÅÒËÅÚÉ ÂÉÒ ÒÏÌ ÅÌÄÅ 
ÅÄÅÍÅÍÅÓÉ ÖÅ ÏÌÕĥÔÕÒÕÌÁÎ ÖÅÒÉÄÅ ÔÅË ÂÁĥąÎÁ ÂÉÒ 
ÄÅøÉĥÉËÌÉË ÙÁÐÁÍÁÍÁÓąÄąÒȢ Bu sistemde ÈÅÒ İÙÅȟ 
ÙÅÎÉ ÂÌÏËÌÁÒ ÏÌÕĥÔÕÒÁÂÉÌÉÒ ÖÅ ÂÕ ÂÌÏËÌÁÒąÎ ÂÁĥËÁÌÁÒą 
ÔÁÒÁÆąÎÄÁÎ ÄÅøÉĥÔÉÒÉÌÍÅÓÉÎÅ ÙÁ ÄÁ ÓÉÌÉÎÍÅÓÉÎÅ ÉÍËÝÎ 
ÙÏËÔÕÒȢ KİÎËİ ÏÌÕĥÔÕÒÕÌÁÎ ÈÅÒ ÙÅÎÉ ÂÌÏøÕÎ ÂÉÌÇÉÓÉ 
"ÌÏÃËÃÈÁÉÎȭÅ ÄÁÈÉÌ ÏÌÁÎ ÂÉÌÇÉÓÁÙÁÒÌÁÒąÎ ÈÅÐÓÉÎÄÅ 
ÄÅÐÏÌÁÎąÒ ÖÅ ÈÅÒ ÂÉÒ ÂÌÏË ÂÉÒ ĘÎÃÅËÉÎÉÎ ÂÉÌÇÉÓÉÎÉ ÄÅ 
ÉëÅÒÄÉøÉÎÄÅÎ ÙÁÐąÌÁÎ ÂÉÒ ÄÅøÉĥÉËÌÉË ËÅÎÄÉÓÉÎÄÅÎ 
ÓÏÎÒÁ ÇÅÌÅÎ ÂÌÏËÌÁÒÄÁËÉ ÂÉÌÇÉÎÉÎ ÄÅ ÄÅøÉĥÔÉÒÉÌÍÅÓÉÎÉ 
gerektirir. φ  "Õ ÎÅÄÅÎÌÅÒÄÅÎ ÄÏÌÁÙą ÈÅÒ ÇÅëÅÎ ÇİÎ 
ÙÅÎÉ ÂÉÒ ÓÅËÔĘÒȟ "ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉÎÉ ËÅÎÄÉ 
ÓİÒÅëÌÅÒÉÎÅ ÁÄÁÐÔÅ ÅÔÍÅËÔÅÄÉÒȢ "ÁÎËÁÃąÌąËȟ -ÅÄÙÁȟ 
3ÁøÌąË (ÉÚÍÅÔÌÅÒÉȟ 3ÉÙÁÓÅÔȟ %ÍÌÁËȟ (ÕËÕËȟ 'İÖÅÎÌÉËȟ 
%øÉÔÉÍȟ +ÉÒÁÌÁÍÁ 3ÉÓÔÅÍÌÅÒÉȟ 9ÁÒÄąÍ +ÕÒÕÌÕĥÌÁÒąȟ 
Finans ÂÕÎÌÁÒąÎ ÁÒÁÓąÎÄÁ ÙÅÒ ÁÌÍÁËÔÁÄąÒȢ 
"ÌÏÃËÃÈÁÉÎȭÉÎ ÍÅÒËÅÚÉ ÏÔÏÒÉÔÅÙÉ ÉĥÌÅÖÓÉÚ ÂąÒÁËÁÎ 
ÄÁøąÔąË ÙÁÐąÓąȟ ÈÁÂÅÒÅ ÍİÄÁÈÁÌÅ ÅÄÉÌÍÅÓÉÎÅȟ 
silinmesine ya da ÄÅÚÅÎÆÏÒÍÁÓÙÏÎÁ ÕøÒÁÍÁÓąÎÁ 
ÅÎÇÅÌ ÏÌÄÕøÕ ÉëÉÎ ÇÁÚÅÔÅÃÉÌÉøÉÎ ÇÅÌÅÃÅøÉ ÉëÉÎ ÂÉÒ ÕÍÕÔ 
ÏÌÁÒÁË ÇĘÒİÌÄİøİ ÓĘÙÌÅÍÉ ÈÅÒ ÇÅëÅÎ ÇİÎ ÄÁÈÁ 
ÙİËÓÅË ÓÅÓÌÅ ÖÕÒÇÕÌÁÎÍÁËÔÁÄąÒȢ  

"ÌÏÃËÃÈÁÉÎȭÉÎ ÓÁÎÓİÒİ ÙÅÎÍÅË ÉëÉÎ ÎÁÓąÌ ÅÔËÉÌÉ 
ÏÌÁÂÉÌÅÃÅøÉÎÅ ÄÁÉÒ ĘÒÎÅË ÂÉÒ ÏÌÁÙ .ÉÓÁÎ ςπρψȭÄÅ 
KÉÎȭÄÅ ÙÁĥÁÎÍąĥÔąÒȢ #ÉÎÓÅÌ ÉÓÔÉÓÍÁÒ ÍÁøÄÕÒÌÁÒąÎą 
savunan bir grup, ρωωψ ÙąÌąÎÄÁ ÙÁĥÁÎÁÎ ÂÉÒ ÃÉÎÓÅÌ 
ÉÓÔÉÓÍÁÒą "ÌÏÃËchain teknolojisini kullanarak 
ÐÁÙÌÁĥÍąĥÔąÒȢ "ÉÒ ÐÒÏÆÅÓĘÒİÎȟ ĘøÒÅÎÃÉÓÉÎÅ ÙĘÎÅÌÉË 
ÇÅÒëÅËÌÅĥÔÉÒÄÉøÉ ÉÄÄÉÁ ÅÄÉÌÅÎ ÉÓÔÉÓÍÁÒ ÏÌÁÙąȟ ÄÁÈÁ 
ĘÎÃÅ ÍÅÄÙÁ ÏÒÇÁÎÌÁÒąÎÄÁ ËÅÎÄÉÎÅ ÙÅÒ ÂÕÌÁÍÁÚËÅÎ 
"ÌÏÃËÃÈÁÉÎȭÄÅ ÐÁÙÌÁĥąÌÍÁÓąÎąÎ ÁÒÄąÎÄÁÎ ÈÅÒÈÁÎÇÉ 
ÂÉÒ ĥÅËÉÌÄÅ ÍİÄÁÈÁÌÅ ÁÌÍÁÄÁÎ ÖÁÒÌąøąÎą 
ËÏÒÕÍÕĥÔÕÒȢ   "ÕÇİÎ ÄİÎÙÁÄÁ "ÌÏÃËÃÈÁÉÎ ÔÅÍÅÌÌÉ 
ÇÁÚÅÔÅÃÉÌÉË ÐÒÁÔÉËÌÅÒÉÎÅ ÉÌÉĥËÉÎ ÐÅË ëÏË ÕÙÇÕÌÁÍÁ 
ÇÅÌÉĥÔÉÒÉÌÍÅËÔÅÄÉÒȢ "Õ ÕÙÇÕÌÁÍÁÌÁÒ ĘÚÅÌÄÅ ÆÁÒËÌą 
ÁÍÁëÌÁÒÁ ÓÁÈÉÐ ÏÌÓÁ ÄÁ ÈÅÐÓÉÎÉÎ ÏÒÔÁË ÁÍÁÃą 
"ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉ ÉÌÅ ÄÏøÒÕȟ ÇÅÒëÅËȟ ÔÁÒÁÆÓąÚȟ 
ÍİÄÁÈÁÌÅÓÉÚ ÖÅ ÓÁÎÓİÒÓİÚ ÈÁÂÅÒÌÅÒÉ ËÕÌÌÁÎąÃą ÉÌÅ 
ÂÕÌÕĥÔÕÒÍÁËÔÁÄąÒȢ "Õ ëÁÌąĥÍÁ ËÁÐÓÁÍąÎÄÁ ÓÁÙąÌÁÒą 
ÈÅÒ ÇÅëÅÎ ÇİÎ ÁÒÔÍÁËÔÁ ÏÌÁÎ "ÌÏÃËÃÈÁÉÎ ÔÅÍÅÌÌÉ 
ÇÁÚÅÔÅÃÉÌÉË ÐÒÁÔÉËÌÅÒÉÎÄÅÎ ÂÁÚąÌÁÒąÎÁ ÙÅÒ ÖÅÒÉÌÅÒÅË 
ÍÅÖÃÕÔ ÄÕÒÕÍÌÁÒą ÖÅ ëÁÌąĥÍÁ ÐÒÅÎÓÉÐÌÅÒÉ ÉÌÅ ÉÌÇÉÌÉ 
bilgi verilmÅÓÉ ÁÍÁëÌÁÎÍÁËÔÁÄąÒȢ  
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Civil Projesi  

#ÏÎÓÅÎ3ÙÓȭÉÎ ÂÉÒ ÐÒÏÊÅÓÉ ÏÌÁÎ #ÉÖÉÌȟ ÔÅÍÅÌÄÅ 
ÍÅÒËÅÚÉ ÏÌÍÁÙÁÎ ÂÉÒ ÍÅÄÙÁ ÐÌÁÔÆÏÒÍÕÄÕÒȢ 9ÁÙąÎ 
ÄİÎÙÁÓąÎą ÅÔËÉÌÅÙÅÎ ÓÏÒÕÎÌÁÒąÎ ÂÁÚąÌÁÒąÎą ëĘÚÍÅÙÉ 
ÁÍÁëÌÁÙÁÎ #ÉÖÉÌ ÐÒÏÊÅÓÉȟ ȰÓİÒÄİÒİÌÅÂÉÌÉÒ ÂÉÒ 
ÇÁÚÅÔÅÃÉÌÉË ÉëÉÎ ÍÅÒËÅÚÉ ÏÌÍÁÙÁÎ ÂÉÒ ÐÁÚÁÒȱ ÏÌÄÕøÕ 
ÉÄÄÉÁÓąÙÌÁ ÙÏÌÁ ëąËÍąĥÔąÒȢ #ÉÖÉÌȟ ÇÁÚÅÔÅÃÉÌÅÒÉÎ 
ÇİÖÅÎÉÌÉÒÌÉøÉÎÅ ËÁÔËąÄÁ ÂÕÌÕÎÁÎ ÇÁÚÅÔÅÃÉÌÅÒÉ 
ĘÄİÌÌÅÎÄÉÒÍÅË ÖÅ ÅÔÉË ËÕÒÁÌÌÁÒąÎą ÉÈÌÁÌ ÅÄÅÎ 
ÇÁÚÅÔÅÃÉÌÅÒÉ ÉÓÅ ÃÅÚÁÌÁÎÄąÒÍÁË ÉëÉÎ "ÌÏÃËÃÈÁÉÎ 
ÔÅËÎÏÌÏÊÉÓÉÎÉ ËÕÌÌÁÎÍÁËÔÁÄąÒȢ "ÉÒ ÙÁÙąÎÃąÎąÎ ÅÔÉË 
sÔÁÎÄÁÒÔÌÁÒą ËÁÒĥąÌÁÍÁÄąøąÎÁ ÉÎÁÎÁÎ ÈÅÒËÅÓ Ȱtokenȱ 
ÁÄÌą ËÒÉÐÔÏ ÐÁÒÁ ÖÅÒÅÒÅË ÉÄÄÉÁÌÁÒąÎąÎ 
ÄÅøÅÒÌÅÎÄÉÒÉÌÍÅÓÉÎÉ ÓÁøÌÁÍÁËÔÁÄąÒȢ %øÅÒ ĥÉËÝÙÅÔÉÎ 
ÁÓąÌÓąÚ ÏÌÄÕøÕ ÏÒÔÁÙÁ ëąËÁÒÓÁȟ ĥÉËÝÙÅÔÔÅ ÂÕÌÕÎÁÎ 
ËÉĥÉÎÉÎ ÙÁÐÍąĥ ÏÌÄÕøÕ ĘÄÅÍÅ ÉÁÄÅ ÅÄÉÌÍÅÍÅËÔÅÄÉÒȢ 
#ÉÖÉÌȭÉÎ ÇÅÌÉĥÔÉÒÉÃÉÌÅÒÉ ÂÕ ÓİÒÅÃÉÎ ÁÎÌÁÍÓąÚ ÉÄÄÉÁÌÁÒą 
azaltmayÁ ÙÁÒÄąÍÃą ÏÌÁÃÁøąÎą ĘÎÇĘÒİÙÏÒȢ  

INP.PRESS  

INP.PRESS blockchain teknolojisi ile ortaya 
ËÏÙÕÌÍÕĥȟ ÙÁÐÁÙ ÚÅËÁ ÖÅ ÒÏÂÏÔ ÇÁÚÅÔÅÃÉÌÉË ÇÉÂÉ 
ÙÅÎÉÌÉËÌÅÒÉ ÂİÎÙÅÓÉÎÄÅ ÂÁÒąÎÄąÒÁÎ ÂÉÒ ÈÁÂÅÒ 
ÐÌÁÔÆÏÒÍÕÄÕÒȢ ).0Ȣ02%33ȭÉÎ ÁÍÁÃąȠ insanlara daha 
ÄÏøÒÕ ÈÁÂÅÒÉ ÄÁÈÁ ÈąÚÌą ÂÉÒ ĥÅËÉÌÄÅ ÕÌÁĥÔąÒÍÁËÔąÒȢ 
4ÏÐÌÕÌÕøÕÎ ÁÍÁÃą ÇÅÒëÅøÅ ÄÁÙÁÌą ÉëÅÒÉøÉȟ ÈÁÂÅÒÉ ÖÅ 
ÁÒÁĥÔąÒÍÁ ÈÁÂÅÒÌÅÒÉÎÉ ÂÌÏÃËÃÈÁÉÎ ÁøÌÁÒą ÉÌÅ 
ÂÉÒÌÅĥÔÉÒÍÅËÔÉÒȢ ).0Ȣ02%33 ÐÌÁÔÆÏÒÍÕ ÈÁÂÅr 
ÁÒĥÉÖÃÉÌÉøÉÎÄÅ "ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉ ÉÌÅ ĥÅÆÆÁÆÌąøÁ 
ÆÁÒËÌą ÂÉÒ ÂÏÙÕÔ ËÁÚÁÎÄąÒÁÒÁË ÄÉÊÉÔÁÌ ÁÒĥÉÖÃÉÌÉË 
ÇĘÒÅÖÉÎÉ ÄÅ İÓÔÌÅÎÍÅËÔÅÄÉÒȢ ).0Ȣ02%33ȟ ÄÉøÅÒ 
ÍÅÄÙÁ ËÕÒÕÌÕĥÌÁÒąÎąÎ ÙÏÚÌÁĥÍÁÓąÎÁ ÙÏÌ ÁëÁÎȠ ÓÁÈÔÅ 
ÇİÎÄÅÍ ÏÌÕĥÔÕÒÍÁ ÖÅ ÙÁÌÁÎ ÈÁÂÅÒÌÅÒ ÉÌÅ ÒÅËÌÁÍ 
ÏÄÁËÌą ÉëÅÒÉËÌÅÒ İÒÅÔÍÅË ÇÉÂÉ ÇÁÚÅÔÅÃÉÌÉË ÅÔÉøÉÎÅ ÔÅÒÓ 
ÄİĥÅÃÅË ÄÁÖÒÁÎąĥÌÁÒÄÁÎ ÕÚÁË ÄÕÒÍÁÙą 
ÁÍÁëÌÁÍÁËÔÁÄąÒȢ ).0Ȣ02%33ȟ ÈÁÂÅÒ ÄÅøÅÒÉ ÔÁĥąÙÁÎ 
ÇİÎÃÅÌ ÏÌÁÙÌÁÒąÎ ÖÅ ÖÁËÁÌÁÒąÎ ÇĘÚÌÅÍÌÅÒÉÎÉÎ ÄÅÎÇÅÌÉ 
ÂÉÒ ĥÅËÉÌÄÅ ÙÁÙąÌÍÁÓąÎą ÓÁøÌÁÙÁÒÁËȟ ÁÎÁ ÁËąÍ 
ÍÅÄÙÁÙÁ ÁÌÔÅÒÎÁÔÉÆȟ ÇİÖÅÎÉÌÉÒ ÖÅ ÄÅÍÏËÒÁÔÉË ÂÉÒ 
ÈÁÂÅÒ ËÁÙÎÁøą ÏÌÍÁÙą ÍÉÓÙÏÎÕ ÏÌÁÒÁË ÂÅÌÉÒÌÅÍÉĥÔÉÒȢ  

NYT Project 

New York Times (NYT) da haberlerin ve habere 
ÓĘÚ ËÏÎÕÓÕ ÒÅÓÉÍÌÅÒÉÎ ÏÒÉÊÉÎÁÌÌÉøÉÎÉ ËÏÎÔÒÏÌ ÅÔÍÅË 
ÉëÉÎ "ÌÏÃËÃÈÁÉÎ ÔÅËÎÏÌÏÊÉÓÉÎÄÅÎ ÙÁÒÁÒÌÁÎÍÁÙą 
ÐÌÁÎÌÁÍÁËÔÁÄąÒ. Gazete, Blockchain projesi ÉÌÅ ÙÁÎÌąĥ 
ÂÉÌÇÉÌÅÎÄÉÒÍÅ ÖÅ ÂÉÌÇÉ ËÉÒÌÉÌÉøÉÎÉÎ ĘÎİÎÅ ÇÅëÍÅÙÉ 
hedeflemektedir. New Yor Times, haberin girdisi 
olaÎ ÍÁÔÅÒÙÁÌÌÅÒÉÎ ËÁÙÎÁøąÎą ÄÁ "lockchain ile takip 
ÅÔÍÅÙÉ ÐÌÁÎÌÁÍÁËÔÁÄąÒȢ 

4 {ƻƴǳœƭŀǊ 

4İÍ ÄİÎÙÁÙą ÅÔËÉÓÉ ÁÌÔąÎÁ ÁÌÁÎ ËİÒÅÓÅÌÌÅĥÍÅ 
ÒİÚÇÁÒąÙÌÁ ÂÅÒÁÂÅÒ ÔÅÍÅÌ ÐÕÓÕÌÁÓąÎÄÁÎ ëok uzÁøa 
savrulan medya, kenÄÉÓÉÎÅ ÁÔÆÅÄÉÌÅÎ ÔÏÐÌÕÍÓÁÌ ÒÏÌİ 
yerine getirememektedir. Temel habercilik 
ÆÅÌÓÅÆÅÓÉÎÄÅÎ ÕÚÁøÁ ÓÁÖÒÕÌÁÎ ÍÅÄÙÁ ËÕÒÕÌÕĥÌÁÒąȟ ÔÅË 
ÓÅÓÌÉ ÖÅ ÔÅË ÙĘÎÌİ ÂÉÒ ÅÎÆÏÒÍÁÓÙÏÎ ÁËąĥąÎą 
ÓİÒÄİÒÍÅËÔÅÄÉÒȢ Enformasyona yĘnelik bu tekeli 
ËąÒÁÎ ÅÎ Ęnemli araë ÉÓÅ χπȭÌÉ ÙąÌÌÁÒÄÁ !ÍÅÒÉËÁÎ 
ÏÒÄÕÓÕ ÔÁÒÁÆąÎÄÁÎ ÁÓËÅÒÉ ÁÍÁëla geliĥtirilen 
internet olmuĥtur. dletiĥimden eøitime, ekonomiden 
siyasete kadar pek ëok alana bir dizi yenilik getiren 
internet, habercilik modelini haber merkezlerinden 
alarak merkezi olmayan bir ËÁÙąÔ ÄÅÆÔÅÒÉ ÇÉÂÉ 
ËÕÌÌÁÎąÌÁÎ "ÌÏÃËÃÈÁÉÎȭÅ ÔÁĥąÍÁËÔÁÄąÒȢ Blockchain 
ÔÅËÎÏÌÏÊÉÓÉÙÌÅȟ ÍÅÒËÅÚÉ ÏÔÏÒÉÔÅÙÅ ÉÈÔÉÙÁë 
ÄÕÙÕÌÍÁÙÁÎȟ ÉÎÓÁÎÌÁÒąÎ ÂÅÌÉÒÌÉ ÉĥÌÅÍÌÅÒÉ ÙÁÐÍÁË 
ËÏÎÕÓÕÎÄÁ ÍÅÒËÅÚÉ ÂÉÒ ÏÔÏÒÉÔÅ ÙÅÒÉÎÅ ËÁÌÁÂÁÌąøąÎ 
ĥÁÈÉÔÌÉøÉÎÅ ÖÅ ÏÎÁÙąÎÁ ÇİÖÅÎÄÉøÉ ÙÅÎÉ ÂÉÒ ÁÎÌÁÙąĥ 
ÏÒÔÁÙÁ ëąËÍąĥÔąÒȢ "ÌÏÃËÃÈÁÉÎ ÓÉÓÔÅÍÉÎÉÎ ÅÓÁÓą ÔÅË ÂÉÒ 
ÍÁËÁÍÁ ÙÁ ÄÁ ËÉĥÉÙÅ ÇİÖÅÎÍÅË ÙÅÒÉÎÅ ÔÅËÎÏÌÏÊÉÙÅ 
ÖÅ ËÁÔąÌąÍÃą ÔÏÐÌÕÌÕøÁ ÇİÖÅÎÍÅËÔÅÄÉÒȢ 3ÉÌÉÎÍÅÚ ÖÅ 
İëİÎÃİ ËÉĥÉÌÅÒÉÎ ÕÌÁĥÁÍÁÄąøą ËÁÙąÔÌÁÒ ÔÕÔÍÁÙÁ 
ÍİÓÁÉÔ ÏÌÁÎ "ÌÏÃËÃÈÁÉÎ ÓÁÙÅÓÉÎÄÅ ÈÁÂÅÒÉÎ ÇİÖÅÎÌÉøÉ 
ve kaÌÉÔÅÓÉÎÉÎ ÄÅ ÁÒÔÁÃÁøą ÔÁÈÍÉÎ ÅÄÉÌÍÅËÔÅÄÉÒȢ 
Blockchain teknolojisini kullanan haber 
ÐÌÁÔÆÏÒÍÌÁÒą ÓÁÙÅÓÉÎÄÅ ÈÁÂÅÒÉ ÓÁÎÓİÒÌÅÍÅÎÉÎ 
ÉÍËÝÎÓąÚ ÈÁÌÅ ÇÅÌÅÃÅøÉ ĘÎÇĘÒİÌÍÅËÔÅÄÉÒȢ 
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Priority -based Data Collection Framework for Smart Cities 
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Abstract 

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

 

 

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 availability of data 
to manage assets and resources efficiently. Data is 
considered as one of the major 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 process can be improved at the city 
level through data analysis [2] . Governing cities in a 
smarter way will increase asset utilization and 
decrease associated costs. 

 

Figure 2. 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 one-way traffic. The figure is 
reproduced from [4]. 

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








































































































































































































































