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Forecasting Passenger Numbers in Saudi Arabian Airlines Flights

Abdul-Aziz Tariq Qadi

Abstract

Forecasting is a prediction of future after studying the past; it is a planning tool that helps
management for budgeting, planning, and estimating future expectations. Forecasting of air
traffic means to estimate the number of prospective passengers that use air transport.
Exploring the pattern of the data is the way to select appropriate forecasting techniques to
the data. Time Series data for Passenger in Saudi Arabian Airlines were collected in
Gregorian and partially in Hijri calendars. The data were monthly for ten years from
January 2007G to July 2017G in Gregorian. However, Hijri data were only from
Muharram 1435H to Shawal 1438H. The Gregorian data are transformed to Hijri to

complete the missing gab.

A major question to be studied is raised about existence of seasonality and which data is
better than the other in expressing seasonality pattern. Another important question is to
identify months of the year having better seasonality than others. To explore the
seasonality patterns for the time series data in Gregorian and Hijri calendars we used the
following methods: Scatter Diagrams, Autocorrelation Functions, x> Goodness-of-Fit Test,
Seasonality Indexes using Ratio to Moving Average, Plot of Changes in the Seasonal
Pattern and Autoregression to assess strength of seasonality. New methods are proposed to
assess the seasonality of the data and moreover to identify which months of the year have
better seasonality, these methods are: Month’s Orders, Measures of Dispersion for
Seasonality Indexes (Range, Quartile Deviation, Average Deviation and Standard
Deviation). The results obtained from all the applied methods clarify that Gregorian data is

better in seasonality than Hijri data.

The data for both calendars were of trend pattern and moderate seasonality. Eight suitable
time series forecasting models available in Minitab and Excel software are checked to

apply for both Hijri and Gregorian data. These Time series forecasting models are: Naive



for trend and seasonality, Double exponential smoothing, Seasonal exponential smoothing,
Decomposition, Trend models, ARIMA, Regression for seasonal data and Combining
forecasts. Since the trend equation with smaller measures of errors is curvilinear, many
alternatives of the regression for seasonal data method are proposed with nonlinear
expressions of the time independent variable. The nonlinear expressions are different
power terms and also S-curve equation of the time independent variable. Each forecasting
method is checked for adequacy and for the measures of forecasting errors. The forecasting
method having the smallest measures errors and random residuals is ARIMA(1,1,3)(1,0,3)
for the Gregorian data and ARIMA(1,1,1)(1,0,3) for the Hijri data. This methods are used

perform the long-term forecasting for the upcoming 5 years.



