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OZET

TEDARIK ZINCIRI Y(")NE'I:IIYIINDE TALEP TAHMINI ICIN VERI
ODAKLI MAKINE OGRENMESI YAKLASIMLARI

Safa ALREFAAI

[lag tedarik zincirlerinde talep tahmini kritik bir islevdir; yanlis tahminler, stok
yetersizliklerine, asir1 envantere ve finansal kayiplara yol agabilir. Bu tezde, iki y1llik
aylik veri kullanilarak bir ilag vaka calismasina istatistiksel yontemler (Hareketli
Ortalama, Tek Ustel Diizeltme, ARIMA) ve makine 6grenmesi modelleri (Karar
Agaci, Rastgele Orman, XGBoost) uygulanmis ve tahmin performanslar
degerlendirilmistir. Veri seti 21 ay egitim ve 3 ay test olarak ikiye ayrilmis, modellerin
performansi Ortalama Mutlak Hata (MAE), Kok Ortalama Kare Hatasi (RMSE) ve
Ortalama Mutlak Yiizde Hatas1 (MAPE) ile l¢tilmiistiir.

Sonuglar, istatistiksel modellerin makine 6grenmesi modellerinden tutarli bir sekilde
daha iyi performans gosterdigini ortaya koymustur. Hareketli Ortalama, Tek Ustel
Diizeltme ve ARIMA yaklasik %18-19 MAPE degerleriyle diisiik hata oranlari
saglamigtir. Makine 6grenmesi modelleri gecikme degiskenleri olmadan zayif
sonuglar tretmis (MAPE > %320), ancak gecikmeler eklendiginde iyilesme
gostermistir. Rastgele Orman ve XGBoost en iyi performansi gostermelerine ragmen,
hata oranlar1 (%234-237 MAPE) istatistiksel yontemlerden belirgin sekilde daha
yiiksek kalmistir. Sinirli veri kosullarinda istatistiksel yaklasimlar daha giivenilir olsa
da, kullanilan kisa tarihsel donem nedeniyle dogruluk ekonomik agidan gii¢lii bir deger
sunmamaktadir. Gelecekteki arastirmalarin, daha uzun veri setleri ve daha zengin
aciklayict degiskenler kullanarak tahmin dogrulugunu gelistirmesi ve ilag tedarik
zincirlerinde karar alma siireglerini gii¢lendirmesi 6nerilmektedir.

Anahtar Kelimeler: Makine Ogrenmesi, Tedarik Zinciri Yonetimi, Talep Tahmini,
Zaman Serisi Analizi.
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ABSTRACT

DATA-DRIVEN MACHINE LEARNING APPROACHES TO DEMAND
FORECASTING IN SUPPLY CHAIN MANAGEMENT

Safa ALREFAAI

Demand forecasting is a critical function in pharmaceutical supply chains, where
inaccurate estimates may result in shortages, excess inventory, and financial losses.
This thesis evaluates forecasting performance using statistical methods (Moving
Average, Single Exponential Smoothing, ARIMA) and machine learning models
(Decision Tree, Random Forest, XGBoost) applied to a pharmaceutical case study with
two years of monthly data. The dataset was divided into 21 months for training and 3
months for testing, and model performance was assessed using Mean Absolute Error
(MAE), Root Mean Squared Error (RMSE), and Mean Absolute Percentage Error
(MAPE).

The results show that statistical models consistently outperformed machine learning
models. Moving Average, SES, and ARIMA achieved testing errors of around 18—
19% MAPE, supported by stable MAE and RMSE values. Machine learning models
performed poorly without lag variables (MAPE > 320%), but showed improvements
when lags were introduced. Among them, Random Forest and XGBoost performed
best, yet their errors remained substantially higher (MAPE ~ 234-237%) compared to
statistical methods. While statistical approaches were more reliable under limited data
conditions, their accuracy still lacks strong economic value due to the short historical
period analyzed. Future research should therefore expand the dataset and incorporate
richer explanatory variables to improve predictive performance and support decision-
making in pharmaceutical supply chains.

Keywords: Machine Learning, Supply Chain Management, Demand Forecasting,
Time Series Analysis.
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