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OZET

Makine Ogrenimi Algoritmalar1 Kullanilarak Sektorel Bazda Tiirkiye'nin Toplam
Elektrik Tuketiminin Tahmini

Mhd Khair HAJJAR

Tiirkiye, diinyanin en hizli biiyiiyen ekonomilerinden birine sahip olarak kabul edilir.
Elektrik enerjisi, her tlkenin ekonomik biyimesindeki kilometre taslarindan biridir. Bu
nedenle, elektrik tiiketimi hakkinda bir fikir sahibi olmak olduk¢a 6nemlidir. Elektrik
tiketimini tahmin etmek icin literatirdeki calismalarda gesitli makine 6grenme algoritmalart
yontemler kullanilmistir. Bu calisma, Tiirkiye'de 2050 yilina kadar sektorel ve toplam
elektrik tiiketimini tahmin etmektedir. Bu ¢alismada, tahmin formiillerini olusturmak icin
bir model olarak ¢ok katmanli algilayic1 (Multilayer perceptron MLP) ve sirali minimum
optimizasyon (sequential minimal optimization SMO) olmak iizere iki farkli zaman serisi
tahmin yontemi kullanilmistir. 1970'den 2020'ye kadar Turkiye'nin sektorel ve toplam
elektrik tiiketimi Tiirkiye Istatistik Kurumu'ndan elde edilerek gelecek yillari tahmin etmek
icin modellerde girdi olarak kullamlmistir. Iki model, belirleme katsayis1 (determination
factor R?) ve ortalama mutlak yiizde hatas1 (mean absolute percentage error MAPE)
kullanilarak degerlendirilip ve karsilastirilmistir. Sirali minimum optimizasyon regresyonu
(SMOReg) modeli, R?, MAPE ve ortalama kare kok hatas1 (root mean square error RMSE)
icinsirasiyla %91,42, %2,98 ve 8558,85 GWh oldugu Turkiye'nin toplam elektrik tiiketimini

tahmin etmede SMOReg'in sonuglar1 diger modellerden daha Ustin sonuglar sunmustur.

Xi



Sektorel bazda toplam elektrik tiiketiminin 2021 yilinda 292,142 GWh ve 2050 yilinda
777,854 GWh'ye ulastig1 ongoriilmiistiir. SMOREg ayrica sanayi ve ev tiiketimi olarak
sektorlerini tahmin etmede daha iyi performans gostermistir. MLP’nin ise ticari, kamu,
aydinlatma ve diger sektOr basliklarini1 tahmin etmede daha iyi performans verdigi tespit
edilmistir.

Anahtar Kelimeler: Elektrik Tuketimi Tahmini, Makine Ogrenme, Yapay Sinir Ag1,
WEKA, Cok Katmanli Algilayici, SMO Regression.
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ABSTRACT

Forecasting of Turkey’s Total Electricity Consumption in Sectoral Bases Using
Machine Learning Algorithms

Mhd Khair HAJJAR

Turkey is considered to have one of the fastest-growing economiesin the world and electrical
energy is a milestone in the economic growth of each country. Therefore, it is important to
have an idea about the upcoming electricity consumption. Various methods were used in
previous studies for forecasting electricity consumption. This study forecasts the sectoral
and total electricity consumption in Turkey until the year 2050. This study utilizes two
distinct Time series forecasting methods, namely Multilayer perceptron (MLP) and
sequential minimal optimization (SMO) as amodel to generate the forecasting formulas. The
sectoral and total electricity consumption for Turkey from the year 1970 to 2020 was
obtained from the Turkish Statistical Institute and fed to the models to forecast the upcoming
years. The two models were evaluated and compared using determination coefficient R? and
mean absolute percentage error (MAPE). It is found that SMOReg was superior in
forecasting Turkey’s total electricity consumption where the R?, MAPE, and root mean
square error (RMSE) for the SMOReg model were 91.42%, 2.98%, and 8558.85 GWh
respectively, where the forecasted total electricity consumption in sectoral bases reaches
292,142 GWh in 2021 and 777,854 GWh in 2050. SMOReg also performed better in
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forecasting the industrial and household sectors. Whereas MLP performed better in

forecasting the commercial, governmental, illumination, and other sectors.

Keywords: Forecasting electricity consumption, Machine learning, Artificial neural
network, WEKA, Multilayer Perceptron, SMO Regression.
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