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ABSTRACT
Introduction: The study and analysis of hospital processes have become a necessity for overall performance
improvement of the hospital systems through developing improved policies and decisions. In this context,
management and analysis of patient volume is an important factor. The goal of this paper is to evaluate the use of
multiple exponential smoothing forecasting methods to predict monthly hospital inpatient volume at 10 different
hospitals and to compare the accuracy performance of these methods.
Methods: Monthly inpatient admissions at 10 different hospitals were collected for the period of March 2004
through March 2016. We evaluated the use of simple exponential smoothing (SES), Holt–Winters seasonal
method, Holt and exponential smoothing state space models to forecast monthly inpatient volume at each
hospital. Forecasts were made for horizons ranging from one to three months ahead. The performance of the
models was measured based on the mean absolute percentage error (MAPE) accuracy measure.
Results: In this study, the Holt–Winters seasonal method provided optimal forecasting performance for eight
hospitals. Also, Holt and Exponential smoothing state space methods had the best results for two hospitals. In
total, best forecasting models of all 10 hospitals had a MAPE ranging from 1.06% to 5.95%, indicating an
accurate prediction.
Conclusion: The Holt–Winters seasonal method provided useful predictions of the number of monthly
inpatient volume. Applied methods in this study may assist other hospitals and emergency departments
for forecasting purposes.
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