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OZET

Makine Ogrenmesi Tekniklerinin Biitge Verimliligine Uygulanmasi

Uzerine Bir Calisma
Goksel Kivang DEMIREL

Bu tez calismasinin amacini satis ve promosyon bilgilerinden elde edilen
bliylik bir veri seti ilizerinde daha az sayidaki oOzellik sayisinin kullanilarak
pazarlamanin etkin olabilecegi miisteri kitlesinin ¢esitli makine Ogrenmesi
algoritmalar1  aracilifiyla secilerek skorlanmasi  olusturmustur. Bu amag
dogrultusunda, gecmis yillardan beri toplanilan miisteri bazli pazarlama verileri
Uzerinden daha Once pazarlama biitgesi i¢in ayrilmis ve basarili olunmus kitle
isaretlenerek, deney veri seti farkli makine 6grenmesi algoritmalart KNIME 4.2.1
programinda analiz edilmistir. Makine 6grenmesi algoritmalarinin matematiksel ve
veri isleme farkliliklar1 dikkate alinarak, veri seti izerinde karar agaci, rastgele orman,
cok katmanli algilayic1 ve gradyan artirma algoritmalar1 kullanilarak performans
analizleri gerceklestirilmistir. Bu algoritmalarin sonuglart dogruluk, duyarlilik,
kesinlik, secicilik ve F-Olgiitii oranlar1 belirlenerek birbirleriyle karsilastirilmistir.
Pazarlamanin etkin olabilecegi miisteri kitlesinin belirlenmesi i¢in kullanilan dort
algoritmadan elde edilen dogruluk degerleri birbirlerine yakin oldugundan bu
algoritmalarin herbirinin kullanish oldugu sdylenebilir. Ancak en iyi performansi
sergileyen algoritmanin gradyan artirma makineleri oldugu goriilmiis ve bu
algoritmanin pazarlamanin etkin olabilecegi kitlenin tespit edilmesinde kullanimi
tavsiye edilmistir. Diger taraftan, caliymada 0zellik sayisinin azaltildig1 ve karmagiklik
durumlarmnin en aza indirgendigi modellerin performans 6lgimiinden yiiksek dogruluk
degerleri elde edilmistir. Bu baglamda, yapilan ¢alisma en 6nemli ve dogru se¢ilmis

ozelliklerden olusturulan bir modele dayali analizlerin yapilabilecegini gostermesi



acisindan degerlidir. Gergek diinya verilerinin kullanildigr bu ¢aligmada, izlenilen
yontemin ve elde edilen bulgularin veri bilimine katki saglamasi ve rehberlik etmesi
beklenmektedir. Bu c¢alismanin altyapi ve kapsaminin gelistirilmesi, sirketlerin
finansal Ongoriiler saglayabildigi biitce destek sistemlerinin olusturulabilmesine

olanak saglayacaktir.
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ABSTRACT

A Study on the Application of Machine Learning Techniques to Budget
Efficiency

Goksel Kivang DEMIREL

The aim of this thesis study is to scoring the customers who can be effective in
marketing by using various machine learning algorithms by using a smaller number of
features on a big data set obtained from sales and promotion information. For this
purpose, the customer group that has been reserved for the marketing budget and has
been successful is marked on the customer-based marketing data collected for the past
years and the data set was analyzed by different machine learning algorithms in
KNIME 4.2.1 program. Considering the mathematical and data processing differences
of machine learning algorithms, performance analyzes were performed on the data set
using decision tree, random forest, multilayer perceptron and gradient boosted
algorithms. The results of these algorithms were compared with each other by
determining the accuracy, sensitivity, precision, specifity and F-measure ratios. It can
be said that each of these algorithms is useful, since the accuracy values obtained from
the four algorithms used to determine the customer base where marketing can be
effective are close to each other. However, it is seen that the algorithm with the best
performance is gradient boosted machines and it is recommended to use this algorithm
to determine the customers where marketing can be effective. On the other hand, in
terms of applied analysis, after the variable significance analysis, high accuracy values
were obtained in model performance measurement by reducing the number of features
and minimizing the complexity. On the other hand, high accuracy values were
obtained from the performance measurement of the models in which the number of

features in the study was reduced and the complexity situations were minimized. In

Xi



this context, the study is valuable in that it shows that analyzes can be made based on
a model created from the most important and correctly selected features. It is expected
that the method followed and the findings obtained in this study, in which real world
data is used, will contribute and guide data science. As a result of the development of
the infrastructure and scope of this work, budget support systems will be created in
which companies can provide financial predictions. Improving the infrastructure and
scope of this work will allow companies to create budget support systems that can

provide financial forecasts.
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