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Overview

The persistence in oil prices may reflect oil’s position as the world’s most actively traded commodity. Thus pressure to develop markets to allow international arbitrage has resulted in more efficient markets than those of other energy commodities such as coal and gas. In general, the studies so far note is that all crude oils display a significant level of persistence, thus for the policy maker, price shocks are likely to be long lasting rather than short term transitory ones. Given the possibility of structural break and non-stationary volatility in crude oil prices policy makers might consider whether these energy commodities are more or less amenable to stabilization policies. 

A huge volume of literature exists that has examined the nature of persistence in energy prices. For brevity we do not list all the studies here but classify the studies according to the methodologies used. The first block of studies have considered examining the persistence of energy prices by employing unit root tests that do not allow for structural breaks. Most of the studies fail to reject the null hypothesis of a unit root which implies that the shocks to these energy prices are permanent. A second block of studies has examined the persistence of energy prices by applying unit root tests allowing for breaks. The evidence in this case is somewhat mixed. Based on whether the break is determined exogenously or endogenously, and the span and frequency of the data, the results vary. However, very recent studies by Maslyuk and Smyth (2008) and Ghoshray and Johnson (2010) are unable to reject the unit root in Brent and WTI crude oil prices using the unit root tests with breaks. In summary, the empirical evidence is mixed, but remains weighted in favor of non-stationarity in oil prices. 
Given that energy prices are known to contain structural breaks and are also characterized by volatility that changes over time we address this gap by adopting a novel unit root test due to Cavaliere et al. 2011, CHLT hereafter, that unifies these characteristics together. This paper aims to determine whether unit roots exist in a selection of agricultural commodity prices allowing for the possibility of a structural break and non-stationary volatility. 

Methods
We employ the novel econometric procedure due to CHLT which is discussed briefly below:

Consider the following model
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Equation (1) allows for the possibility of a structural break in the trend; where [image: image6.png]


 denotes the break magnitude, [image: image8.png]


 denotes the unknown break fraction, so that the break point is given by [image: image10.png][AT]



. We assume the initial condition in (2) satisfies [image: image12.png]T2,
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. Two further assumptions are made: First, the lag polynomial satisfies [image: image14.png]C(z) #0,V
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 is non-stochastic and strictly positive. Secondly, as [image: image30.png]T — o



, the lag truncation parameter [image: image32.png]


 in the QD detrended ADF test satisfies the condition [image: image34.png]1/p+p3/T—0
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Consider the case where a break occurs at [image: image36.png]


. The M-statistics evaluated by CHLT are given by:
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 is an autoregressive estimator of the non-normalised spectral density at frequency zero of [image: image43.png]
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Results
The data used in this analysis are the three benchmark crude oils being WTI, Brent and Dubai which were obtained from the International Financial Statistics. These are free market price indices with monthly frequency spanning from January 1985 to July 2013 producing 346 observations. Using the relatively powerful M class of tests due to Ng and Perron (2001) we find that the null hypothesis of a unit root cannot be rejected for any of the benchmark crude oils. This implies that the shocks to these benchmark crudes are permanent or highly persistent. When allowing for the same class of M type unit root tests to accommodate a structural break (a procedure to to Carrion-i-Silvestre et. Al. 2009) we find that the results do not change. In other words, the null hypothesis of a unit root cannot be rejected suggesting that the shocks to the crude oils are permanent in nature. Finally, when we run the novel tests due to CHLT that aow not only for the possibility of a structural break but also for non-stationary volatility which is a closer representation of actual benchmark crudes, we find that two out of the three benchmark crudes (Brent and WTI) reject the null hypothesis of a unit root concluding that these crudes have a transitory response to a shock. We find that using a novel and more appropriate unit root test the conclusions about persistence in crude oil prices can be drastically different.
Conclusions
This paper examines and discusses the temporal properties of the benchmark crude oils. The results have significant consequences for energy related econometric analysis, forecasting, investment decisions and macroeconomic policy-making besides the implications for stabilization policies. Given the new find of transitory shocks in two leading benchmark crude oil prices allowing for the possibility of a structural break and non-stationary volatility, policy makers would need to exercise caution whether these energy commodities are less amenable to stabilization policies. 
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