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Abstract— This study aims to apply modern forecasting for
the study and analysis of monthly time series data for the sales of
Azzawiya oil Refining Company–Libya, and represented in Fuel
Oil For the period (2008 - 2014) by using the ARIMA models
known as Box-Jenkins Method in all its stages (Diagnostic,
Estimation, Adequacy Test of model, Forecasting). In order to
find the best models for forecasting sales of the Fuel oil for the
next period.
The statistical program Eviews.5 was used in the analysis.
The results of the analysis of the data were shown after
estimating ARIMA models. And through the trade-offs between
them using Forecasting Accuracy Measurements, it was
appeared that the most appropriate model to forecast sales of the
company for the Fuel oil is ARIMA (2,1,2); Based on this model
the forecasting of monthly sales has been done for the period of
upcoming six years. The forecasting values are consistent with
the values of the original time series which show the efficiency of
the model.
Index Terms— Autoregressive, Moving Averages,
Autocorrelation Function, Partial Autocorrelation Function,
Box-Jenkins, Mixed Models, Mixed Autoregressive Moving
Average Models, ARIMA Models, Forecasting.

futures prices are unbiased predictors of future spot prices, the
prediction errors were large. Muhammad Jalal Studied.
(2005) the forecasting of fuel sales of national company’s
marketing and distribution of petroleum products (NAFTAL).
Rangsan Nochai , Titida Nochai. (2006)Studied model of
forecasting oil palm price of Thailand in three types as farm
price, wholesale price and pure oil price for the period of five
years, (2000 – 2004).
Abeerhasan Jaburi. (2010) Studied the forecasting of Iraqi oil
prices and forecasting by using the time-series and she used
two methods of forecasting one of them is (Box-Jenkins)
another is dual exponential boot models. Jon et al. (2011)
Provide application of ACE in modeling parameters.
It has been observed that no previous research has focused on
development of models to estimate natural gas price using
time series analysis to find relationship between crude oil and
natural gas prices.
From the above mentioned studies it is clear that ARIMA can
be used to forecast. The authors tried to find out best ARIMA
model, but in most of the articles the authors used ARIMA to
forecast. And the present study is designed to select the best
ARIMA model to forecast.

I. INTRODUCTION

III. DATA AND METHODOLOGY

Oil sector in Libya is one of the important and vital sectors
especially at present time, because this sector is most
prominent and most important sector for various productive
and service sectors alike as one of the most important sectors
that contributes to advance the progress towards the
betterment. The Libyan government has paid the greatest
attention to the oil sector by important role played by the
sector in improving the living standard of its citizens,
especially when we know that Libya is among the limited
sources countries. That is why it was necessary to study the oil
sector in order to forecast the sales of oil products produced
by Azzawiya Oil Refining Company.Inc.Libya, by using time
series models, and main purpose of time series method is to
obtain a model that can be used to describe the problem and
lead to forecast the future of the studied phenomenon.

the data under study using the ARIMA models, have been
getting this data from the Azzawiya Oil Refining
Company–Libya, which is the company's sales of oil product
that is produced and represented in Fuel oil for the period
(January 2008 – December 2014), to analyze this data was
used statistical software (Eviews.5).
Study of the series stationary:
At this stage the time series for original data is drown to know
initially about some characteristics of this series, the
following Graph represents that:
1.20E+08
1.00E+08

II. LITERATURE REVIEW
There are many previous studies that have used the timeseries model method in forecasting with economic nature, and
most of the references listed at the end of the research contain
practical examples on it, and we will review the most
important studies.
Bopp and Lady.(1991) evaluate the hypothesis that futures
and spot prices perform similarly as forecasting subsequent
cash prices. Allen. (1994) The procedures and data used to
forecast Midwest diesel prices are identified starting with a
presentation of the preliminary procedures.LeBlanc and
Coibion. (2001). Who postulated that the best predictor of
future prices of oil is futures prices. While they found that
Manuscript received March 24, 2015.
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Figure (1): Graphical representation of the series Fuel Oil
Source: Eviews.5
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Through the Figure (1) of Jet Fuel series we see that the series
spread randomly, and therefore, this graphical presentation
gives us no answers whether the series is stationary or not?
So we draw the autocorrelation function (ACF), and the
partial autocorrelation function(PACF) of data and draw
confidence interval of (ACF) and (PACF) to detect the
stationary or nonstationary of time series, as well as the use of the test Q - Box
Ljung to ensure stationary of the
series, as in the following table:
Table (1): ACF and PACF of the series Fuel Oil

Source: Eviews.5
Through the table (1) of the original series of Correlation
Coefficients and figures of ACF and PACF, we note that there
is non- stationary in the data of original series as there are
some values outside the confidence interval, and that the
significant value of the Coefficients autocorrelation function
using the test (Q - stat) Ljung & Box is:
2
25
, 0.05  37.652

Q – stat = 147.03 >
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Test Critical
Values 5%

T
-student

0.0037

-2.8968

-3.847

With constant

0.018

-3.4649

-3.8634

With constant
and trend

0.2079

-1.9448

-1.2035

Without
constant and
trend

Prob.

ADF – Test

We then test the unit root of original series Fuel oil by using
Advanced Dickey Fuller test
(ADF) as in the following table:
Table (2): ADF test results for the original series ( Fuel Oil )
Source: Eviews.5
Through the data of the table (2) we conclude:
The statistical value calculated for Dickey Fuller test in the
case (without constant and trend) is
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greater than the corresponding table value. i.e. we accept the
hypothesis of a unit root.
The results of this test indicate non-stationary of the series,
and to make it stationary we make

differences from First level while taking the natural logarithm
of the data and then we get the
following figure:

2.0
1.5
1.0
0.5
0.0
-0.5
-1.0
-1.5
2008

2009

2010

2011

2012

2013

2014

D(LOG(FUELOIL))
Figure (2): Graphical representation of the series D(Log( Fuel Oil)) Source: Eviews.5

Through the Figure (2), it is clear that the series oscillation
Around the zero value (0), and does
not increase with time (after taking the first difference) while
taking the natural logarithm of
data, and to ensure the stationary of the time series we draw
ACF and PACF of data and draw confidence interval for ACF
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and PCF to detect the stationary or non-stationary of the time
series,
as well as the test Q - Box Ljung is also used to make sure the
stationary of the series, as in the
following table:
Table (3.3.3.3): ACF and PACF for D(log(Fuel Oil))
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Source: Eviews.5
Through the table (3) of modified series of correlation
coefficients and figures of ACF and
PACF we note that there is stationary in the data of series and
most of the values within the
confidence interval, and that the Significant value of
autocorrelation coefficients by using the test
(Q - stat) Ljung & Box was:

 225, 0.05  37.652

Q – Stat = 23.032 <
We then test by Advanced Dickey Fuller and the estimation of
models is as follows:
Table (4): ADF test results for series D(Log( Fuel Oil))
Test Critical
Prob.
T -student ADF – Test
Values 5%
0
-2.8977
-8.5494 With constant
With constant and
0
-3.4662
-8.5176
trend
Without constant
0
-1.9448
-8.6012
and trend
Source: (Eviews.5)
Through the data of the table (4) we conclude; All calculated
statistics of Dickey Fuller in all models are less than the
corresponding tabular values, i.e. Reject the hypothesis of a
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unit root in the series, and the series D(Log(Fuel oil )) is
stationary
• Model Identification Stage:
After ensuring the stationary of the Series D(Log (Fuel oil) ),
one can identify Model, through the table (3), we observe the
presence of moving averages models MA (1), MA (2),
through the autocorrelation function. And the presence of
autoregressive models AR (1), AR (2), through partial
autocorrelation function, and for more accuracy in reconciling
the best model among Box-Jenkins models, possible models
of ARIMA (p, d, q) have been applied, and calculation of
each of them SC, AIC and MSE are as shown in the following
table:
Table (5): Compared to a set of values of AIC , SIC , MSE
Models
AR
ARIMA
1
(1,1,1)
ARIMA
1
(1,1,2)
ARIMA
2
(2,1,2)
Source: Eviews.5

MA
1

MSE
0.1024

AIC
0.6320

SIC
0.7200

2

0.1307

0.8765

0.9645

2

0.0860

0.4583

0.5470
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From the table (5), we find that the model ARIMA (2,1,2) is
the one who gives the lower
values of the previous standards, these values were as follows:

• Estimating the model parameters:
After identifying the best model which is ARIMA (2,1,2), we
estimate the specific model
parameters by Least-squares.
Table (6): Estimates of model parameters ARIMA (2,1,2)

MSE = 0.0860 , AIC= 0.4583 , SC= 0.5470
So this model was relied on to be an appropriate model for
this series.

Source: Eviews.5
From the table (6) We note that the model estimate of ARIMA
(2,1,2) according to the
statistical T – student, That all the coefficients of the model
are statistically significant
(less than 0.05), and that this model has gross significance
because:
prob (F-Statistic) < 0.05
Thus, the estimated model of series Fuel oil can be written as
follows:

Zˆt  ε t  0.4128 Z t  2  1.2855 εt  2
• Check the efficiency of the model:
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After the parameters of diagnosed model have been
estimated, it is necessary to check the
efficiency of this Model, and primarily it is identified through
auto correlation coefficients and
partial auto correlation coefficients of the series residuals
(errors) to ensure the stationary of the
residuals series we do the following tests:
Test of White Noise (Study of stationary of the residuals):
The following table represents Auto correlation function and
partial Auto correlation function for
residuals of the Model for ARIMA (2,1,2)
Table (7): ACF and PACF for Residual ARIMA (2,1,2)
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Source: Eviews.5
From the table (7) we note that the most of the coefficients fall
within the confidence
interval, as well as the statistical (Q):

 225, 0.05  37.652

Normal distribution test:
In order to ensure that the residuals follow the normal
distribution, Jarque - Bera test has been
used where the results of this test are shown in the following
diagram:

Q – stat 14.020 <

Therefore Residuals represent white noise.

16
Series: Residuals
Sample 2008M04 2014M12
Observations 81
12
Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

8

4

0.076638
0.076350
0.616684
-1.211594
0.284800
-0.973057
6.765853

Jarque-Bera
Probability

0
-1.0

-0.5

-0.0

60.64541
0.000000

0.5

Figure (3): Testing the hypothesis of normal distribution of residuals series
Source: Eviews.5
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To carry out this test, Durbin-Watson's statistical has been
Note that almost symmetric, and the residuals are distributed
used, as in the following table:
an average of close to zero, and the variance Autocorrelation
test for errors:
Table (8): Autocorrelation test for residuals Series Fuel Oil

Source: Eviews.5
It is necessary to insure the accuracy of the forecasting by
available model while
experiencing it on the previous values of the series Fuel Oilby
using the test Chow Forecast
test as in the following table:
Table (9): Chow Forecast Test

From the table (8), we find that:
Durbin-Watson = 1.8452
We note that:
Value of D-W lies within the confidence interval, it has no
Auto correlation of errors, we accept the hypothesis

H 0 . Then all the results of the residuals tests confirm the
validity of the estimated model ARIMA (2,1,2) to represent
the time series, and can be used in the forecasting process.
Forecasting Stage:
After deciding the diagnosed and best model, its level,
estimating its parameters and testing
its efficiency, now we are in the last stage of Box jenks
Models and this is forecasting stage
which is the target of the study, among the estimated model:

Zˆt  ε t  0.4128 Z t  2  1.2855 εt  2
The relation of forecasting for the period h will be as follows:

Zˆt  ε t  h  0.4128 Z t  h  2  1.2855 εt  h  2

Where :

εt  h  0

Source: Eviews.5
From the table (9) we note that:

FC  1.6630
F0.95 ( 6 , 68 )  2.2312
FC < Ft and so we accept HO ie. The model of forecasting is
fixed for the last nine months of the series which means that
the forecasting after the year 2014 will be accurate in greater
level.
Forecasting of company’s Fuel oil product for nine years
(2015- 2020) will be as in the following:

Test of forecasting accuracy:
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Table (10): Fuel Oil sales forecast for (2015 – 2020)
Year
Month

2015
60270976
63394863
72231613
75785165
82181903
86135778
91518383
95880475
1.01E+08
1.06E+08
1.11E+08
1.16E+08

Jan.
Feb.
March
April
May
June
July
Aug.
Sep.
Oct.
Nov.
Dec.

2016
1.22E+08
1.28E+08
1.34E+08
1.40E+08
1.47E+08
1.54E+08
1.61E+08
1.69E+08
1.77E+08
1.85E+08
1.94E+08
2.03E+08

2017
2.13E+08
2.23E+08
2.33E+08
2.44E+08
2.56E+08
2.68E+08
2.81E+08
2.94E+08
3.08E+08
3.23E+08
3.38E+08
3.54E+08

Source: Eviews.5
The figure (4) represents the Fuel oil Sales of the company
for which the forecasting has
been made according the Model ARIMA (2, 1, 2 ) :
Forecast: FUELOILF
Actual: FUELOIL
Forecast sample: 2008M01 2020M12
Adjusted sample: 2008M04 2020M12
Included observations: 81

1.20E+12
1.00E+12

Root Mean Squared Error 4.70E+08
Mean Absolute Error
3.08E+08
Mean Abs. Percent Error
628.8721
Theil Inequality Coefficient 0.817287
Bias Proportion
0.421240
Variance Proportion
0.509169
Covariance Proportion 0.069591

8.00E+11
6.00E+11
4.00E+11
2.00E+11

2019
6.46E+08
6.76E+08
7.08E+08
7.42E+08
7.77E+08
8.14E+08
8.52E+08
8.92E+08
9.35E+08
9.79E+08
1.03E+09
1.07E+09

2020
1.12E+09
1.18E+09
1.23E+09
1.29E+09
1.35E+09
1.42E+09
1.48E+09
1.55E+09
1.63E+09
1.71E+09
1.79E+09
1.87E+09

The estimated model is the best model to use in forecasting of
the company’s sales in future. When the forecasting values
and values of original series were compared using approved
models, the result confirmed that the forecasting values are
consistent with the values of original series because of the
very small differences between them. It shows the efficiency
of the models.According to the forecasting extracted from the
estimated model that the company's sales will rise in the
coming years.

1.60E+12
1.40E+12

2018
3.71E+08
3.88E+08
4.06E+08
4.26E+08
4.46E+08
4.67E+08
4.89E+08
5.12E+08
5.37E+08
5.62E+08
5.89E+08
6.16E+08
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Figure (4): Graphical representation of sales forecasting Fuel
Oil Source: Eviews.5
IV. CONCLUSIONS:
Through the applied study of time series analysis using
ARIMA models to forecast sales of Azzawiya oil Refining
Company-Libya for Fuel oil, the research scholar has reached
the following conclusions:While comparing ARIMA models
with other statistical methods for forecasting it was found that
ARIMA models are the best forecasting models. But at the
same time it is very difficult method which needs more
observation when it used for economic forecasting.Time
series of sales of company are an independent series which do
not need any preliminary transformations.After the study and
analysis of the series of company's sales for Fuel oil it was
found that this is non-stationary series in compare to original
data, which have been converted into stationary series after
taking differences.After estimating ARIMA models and
through the trade-offs between them using accurate
forecasting measurements, it was found that the most
appropriate model to forecast sales of the company for Fuel
oil product is ARIMA (2,1,2)At the time of diagnosis of
residuals series for company's product for Fuel oil , this series
was independent and random which indicate the diagnostic
accuracy of ARIMA models, proposed to use in the series of
monthly sales. And the Autocorrelation Function and Partial
Autocorrelation Function of the residuals come under the
confidence interval which confirms the randomness of
residuals (Errors) and relying on them for normal distribution
1
with a mean of (zero) and variance ( n )
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