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Modeling of oil price behavior depends on whether we distinguish the observed
data as examples of deterministic or random trend processes. The distinction
between these processes is crucial because of the long-term response of data
series to shocks. Generally, in standard significance tests, the null hypothesis is
tested for the difference between the insignificant and significant hypotheses. In
the present study, to investigate the root of the non-difference stationary unit
from Bayesian methods, we estimate the RCAR model considered for oil prices.
The results of this study show that despite confirming the unit root in oil price
data, it is not clear that whether a random step process is suitable for predicting
Brent crude oil prices or not because confirming the existence of a random unit
root does not necessarily mean that the crude oil spot prices follow a Brownian
process. Therefore, it is not possible to conclude from such results that the

Keywords: efficiency of the oil market is insignificant. However, because the unit root in the
Unit root tests, Bayesian crude oil data is random, it does not persist with the differentiation of the crude
approach, Random unit oil data; therefore, the use of the differentiated variable in conventional co-
root, Gibbs sampling integration models will be incorrect. Also, because the crude oil is the input of
algorithm many industries, this anonymity could be transferred to other macroeconomic
JEL Classification: variables. Therefore, theories of business cycles that portray temporary
C11, C22, C49, C58 economic shocks will have weak support.
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1. Introduction

Crude oil prices have a significant impact
on the economic development of
exporting and importing countries and
play an important role in the international
economy. The correct assessment of the
crude oil prices is of great importance. For
this reason, producers and consumers of
this strategic commodity, as well as the
participants in the financial markets and
policymakers in the economic and
financial spheres carefully control the
behavior of crude oil prices. In general,
there are different views on the path of the
crude oil prices over time. In the research
literature, determining the trend
stationery or randomness of a variable
such as the crude oil prices are done using
unit root tests. In conventional unit root
tests, it is assumed that the process
generating the observed data follows a
self-reversing pattern with constant
coefficients over time. Based on these
tests, if the crude oil prices change based
on a random step process, the crude oil
market will have an insignificant
efficiency. As a result, it is not possible to
predict the future prices using the
historical price data. If the hypothesis of
price adherence to the random step model
is rejected, the fundamental analysis of the
market makes it possible for investors to
profit (Serletis, 1992). Moreover, the
stochastic properties of the crude oil
prices have important implications for
forecasting. For example, when the oil
prices have a unit root, shocks to the oil
prices will be persistent. If the prices are
stable, the oil price shocks will be
temporary.

In recent vyears, parallel to the
development of non-linear time series
analysis methods, Tong (1990) and

Granger and Terasvirta (1993) have shown
that if there is a single root in an
autoregressive pattern with random
coefficients, the target variable cannot be
differentiated. In this case, we will need to
present new analyzes of the time path of
the oil prices and we will have new
implications in the field of energy
production and export policies.

2. Research Methodology

The use of the Bayesian approach in the
investigation of unit root problems began
in the late 1980s. Sims (1988) and Sims and
Uhlig (1991) published the first Bayesian
papers on the unit root hypothesis testing
issues. Phillips (1991-1996) provided
answers to the criticisms of Sims and
Uhlig's method by the proponents of the
classical approach in two articles. This
issue has resulted in the production of a
long list of articles that have investigated
the unit root problems with Bayesian
methods. In this research, in line with the
research goals, a list of the most important
works in this field has been tried to be
presented.

Most of the econometric analysis of the
energy market and especially crude oil
assumes that the data follow a non-
stationary process represented by an
autoregressive ~ model  with  fixed
coefficients with a unit root (without
structural failure or with structural
failure). As a result, such data can be
differentiated and then used. Leybourne et
al. (1996) claim that unit root models of
fixed coefficients are not flexible enough
to represent many economic time series.
For example, they ignore persistent and
diverse macroeconomic shocks, the
occurrence of which can call into question
the usefulness of the unit root models with
constant coefficients. In addition, since
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the number of regime changes can be
large, the use of deterministic regime
change models does not seem to be
effective.

They also try to find that whether the
uncertainty of time series is better
represented by fixed or random
coefficients unit root models from a purely
econometric point of view sinceif the time
series are represented by a random unit
root pattern, the use of co-accumulation
and error correction methods will be
problematic. Asymptotically, the property
of the estimators of these methods is not
established with the random unit root
data.

3. Research Finings

The findings of this research indicate that
the crude oil contains a random unit root.
However, despite the confirmation of the
unit root in the oil price data based on
RCAR (1) first-order random coefficients
model, it is not clear that a random step
process is suitable for forecasting Brent
crude oil prices because confirming the
existence of a random unit root does not
mean that the crude oil spot prices
necessarily follow a Brownian process.
Therefore, it is not possible to conclude
the insignificant efficiency of the oil
market from such results.

4. Conclusion

The results of this research confirm that
the shock to crude oil prices will have a
long-lasting effect on the crude oil market.
Therefore, oil-producing and oil-
exporting countries should be aware of
this issue and include it in their policies.
The increasing dependence of these
countries on the export of the crude oil
will involve their economies in many
shocks, which in the long run can even
have security consequences.

Furthermore, the crude oil markets are
convergent since oil is a global commodity.
However, they can behave differently for
different reasons, including the different
risks they face. Therefore, as the results of
this research indicated, to generalize a
result to the crude oil market, it is
necessary to examine different crude oils.
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