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1. Introduction

Transportation, as one of the most important parts of the
infrastructure of any country, is of great importance in
mobility and dynamism of any society in order to achieve
the goals of economic and social development programs.
One of the main factors that can play a guiding role in the
policy making and grand plans of every country’s senior
managers in order to achieve the above goals is travel
demand forecasting. In order to plan and manage the
national macro in the coming years, it is necessary to
forecast the volume of travel demand. If the current travel
demand is available, it is possible to predict the travel
demand for the future. Tehran-Qom freeway is the main
corridor of the north-south freeway, which hugely
contributes to the transfer of goods (about 600 million tons
annually) and passengers from the north to the south of the
Iran. A high volume of vehicles pass through this freeway
continuously and on all days of the year, especially on
religious occasions. Therefore, forecasting travel demand
for this freeway seems essential. Therefore, in order to
correctly predict the amount of travel demand in different
origins and destinations, in order to ensure the need to
build different routes in the future, it is necessary to use
more accurate methods in the forecasting process.

2. Literature review

In previous studies, the use of traditional transportation
demand modeling based on separate trips has created many
challenges and caused changes and transformations in
such models. Most researchers have developed forecasting
models with sample values without calibration, but the
input parameters of these models can affect many of the
extracted results, especially the traffic flow pattern
prediction. Therefore, among the available forecasting
methods, time series methods are widely used in forecasts
when problem data is available sequentially. This method
can provide accurate results. Forecasting travel demand is

very important for national strategy planning. Therefore, it
is necessary to choose the right method for forecasting.
The methods that have been used before for modeling and
forecasting travel demand are mainly based on four-step
methods. Therefore, predictions are often made with
regression and neural network methods, based on the
results of origin-destination studies, and using parameters
such as population-income-cost per capita car ownership
to predict travel between origins and destinations.

3. Method

The identification process based on linear models such as
ARMA is known as the Box-Jenkins method, which
includes 4 steps. In the current research, the data of the
traffic counter (plate reader) of the Qom-Tehran highway
were used in a 10-year period. The type of available data
is time series data, and according to this aspect of the
nature of the data, their modeling should be done. A time
series is a set of quantitative observations that are
measured consecutively at time intervals.

There are different techniques for modeling, and
parametric method of autocorrelated moving average is
one of the time series models; Therefore, in order to predict
the travel demand, autoregressive (AR), moving average
(MA), autocorrelated moving average (ARMA) methods
were used in this research according to Equations 1 to 5,
using ITSM software.

X, -n=p(X, -u)+a @

We consider the prediction problem in a future time
unit, by replacing t with t+1 in Equation 1 and having
X1,...,Xt-1,Xt, if we consider the conditional mathematical

expectation of both sides of the above equation, the
Equation 2 is obtained:

><A|(1)7;¢=¢[E(x‘|x‘,x‘i1 ..... Xl>—,u}+E(a+|X X X)) )
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To illustrate how to solve the problems that arise in
forecasting moving averages or compound patterns, we
consider the case of MA (1) with an anti-zero mean:

— _ 3
XI =p+a Gati 3)

1

Again, if we replace t with t+1 and consider the
mathematical hopes of both sides, we will have:

X&()=p—0E(a | X X _,...X) 4

However, for an invertible pattern, Equation 5 shows
that at is a function of ..., X::

E(a | X, X, .. X)) =2 (5)

4. Case study

The required data were extracted from the traffic counter
data (plate reader) on a monthly and daily basis of the Road
Organization of the country on the Qom-Tehran route. The
degree of correlation between independent variables was
measured to reduce the error. After modeling and
forecasting, the models were compared based on the
degree of correlation and the degree of accuracy in
estimating the dependent variable in each model. Table 1
shows the correlation and absolute error of the time series
method, which shows that the time series method has an
acceptable correlation and error for prediction.

Table 1. Comparison of predicted values by month

Actual Predicted Absolute
o (gl vl _enr it
data time series deviation
April 1163327 1194758 -31.43
May 988187 987241 0.94
June 837682 841487 -3.805
July 1064400 1064157 0.243
August 1071527 1069471 2.056
September 1229574 1236457 -6.882
October 926087 927145 -1.058
November 931638 928471 3.167
December 860209 860845 -0.636
January 783899 782541 1.358
February 866766 859541 7.225
march 743500 758941 -15.440
5. Conclusion

The data obtained from field observations and traffic
studies alone cannot represent the future situation, but if
traffic data is available in the current situation, it is
possible to estimate the volume of travel demand in the
future by modeling. The Persian Gulf Freeway is one of
the busiest and most vital transportation freeways of Iran,
which transports a large volume of goods and passengers
every year. The data used in this research is actually the
amount of vehicle traffic on a monthly basis taken from the
Iran Road Maintenance and Transportation Organization,

considering that the nature of the data is the nature of time
series, using the self-correlated moving average time
model based on the data of the current conditions, a model
was developed.
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Forecasting Travel Demand using Self-Correlated Moving Average Time Series Methods
(Case Study: Qom-Tehran Freeway)

Hassan Khaksar  Seyed Ahmad Almasi Mohammad Mehdi Khabiri Amir Golroo, Hossein Bahmani

Abstract The quality of traffic flow is one of the main characteristics of the transportation network, which is widely
used in issues related to urban planning, route prioritization, reducing traffic congestion and travel time; Therefore,
estimating the volume of traffic and predicting it in the future is one of the important issues for transportation planners.
The problem of prediction requires modeling and determining the variables affecting changes in a particular
phenomenon. In this research, travel demand is predicted using time series methods. The data required for this research
have been prepared from the Roads and Transportation Organization. In this study, in order to build a model, two
autoregressive processes and moving average have been used. Using the above methods, the amount of demand in the
coming years up to the horizon of 1404 on the Qom-Tehran freeway is predicted. The results of the study showed that
among the self-correlated and moving average models and the combination of two models, namely the self-correlated
moving average, the third model has a more acceptable accuracy. The parameters of this model (4,5) ARMA were
obtained. Also, the validity of the constructed model, based on the average value of absolute error percentage, was 0.047,
R and R2 values were calculated 0.94 and 0.89, respectively, which shows that the model has acceptable accuracy.
Keyword travel demand, time series, Box-Jenkins method, Prediction model.
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