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a b s t r a c t

In this paper, we employ recursive unit-root tests to identify the beginnings and ends of potential
speculative bubbles in the energy price market. The major advantage of this approach is that it allows
one to account for a nonlinear structure and break while investigating the possible existence of multiple
structural breaks resulting from these bubbles. The evidence finds the efficient market hypothesis has
been the failure in most of the energy market. It shows that the gasoline spot market price is volatile, and
investors in gasoline markets have more speculative opportunities than those investors who enter coal
and oil markets. It is possible to hedge benefits in oil spot and future markets. Furthermore, the coal-
gasoline price relation as well as the coal-crude oil price relation has a weak link, and the existing
bubbles influence the interactions between the oil and gasoline markets.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

The fluctuation of the energy price affects industry development
and plays an important role in terms of national investment
structures, economic performance, and inflation rates [1]. The en-
ergy price has experienced a dramatic rise, followed by a spectac-
ular crash, and this fluctuation may indicate that the energy price
can systematically deviate from its fundamental value. Hence, it is
essential to analyze the causes of energy price bubbles. Investi-
gating whether speculative behavior in futures markets contributes
to price bubbles in physical markets is an important issue for the
current academic debate, as it is of public concern. The importance
of energy resources to an economy implies that rigorous and reli-
able forecasts the energy price should be much invaluable to pol-
icymakers. It is plausible that key macroeconomic variables may
inherit the stochastic properties of energy commodities. Therefore,
understanding the true nature of energy prices variability should
be a critical issue to the policy-making process [2].

Indeed, energy prices influence the level of a nation capital
expenditure and promote a nation incentive to find alternative
energy sources. Investors in energy markets may find that energy

prices tend to reach a relatively certain level or parity as the basis
for a trading strategy [3].1 Many people may want to see if we can
use the explosive patterns in energy prices as a leading indicator for
future output or financial market conditions. Or these big changes
in prices just reflect the big changes in supply. Crude oil prices are
notoriously volatile in the past decades. Crude oil prices have
experienced a historic pattern of what we call directional volatility,
where prices are volatile in one direction (up or down) for a four
months prolonged period. The standard example of directional
crude-price volatility occurred from the mid-1970s to the mid-
1980s, and it consisted of the first and second oil price shocks
and the subsequent price declines [4]. In the past few years, the
international crude oil price has experienced extreme volatility due
to the confluence of numerous risk factors, which has led to large
uncertainties in oil price forecasts and market risks for investors
[5]. Since 2004, international crude oil prices have started to in-
crease in the energy market and reached a record high of $147 USD
per barrel until 2008 [6]. Then, oil prices exhibited a spectacular
crash from the historical high on July 11, 2008 to a low of $33.87
USD on December 19, 2008 [7]. The global diesel and gasoline de-
mand for road transportation has consistently grown faster than
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1 The Atil et al. [3] study offers both investors and the government economic
implication insights through the fluctuations of these energy-based commodity
prices.
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the total oil product consumption in the past four decades, rising
from approximately 30% of oil product consumption in 1971 to
approximately 46% in 2007 [8]. In the past two decades, we have
witnessed the emergence of a world market in the coal industry
that is very different from the localized and specialized markets
that existed prior to the 1970s. In addition, there have been three
distinct periods for the dramatic oil price changes after World War
II: falling prices from the 1940s for approximately 20 years until the
late 1960s, sharply rising prices in the 1970s, and the resumption of
declining prices in the 1980s and 1990s in the coal price market [9].

Our contributions in this study are as follows. First, the previous
studies on energy price fluctuations only focus on testing for bub-
bles and the determinants for a single commodity’s bubbles but not
consider the transmission mechanism within different energy
commodities prices [10,11]. Our research selects the spot and the
futures prices of several energy commodities, as we expand the
scope of our study. Indeed, comparedwith previous studies, we pay
more attention to the inner transmission mechanism over different
types of energy price bubbles, and we further analyze the internal
channels of the price-bubble transmission mechanism.

Second, most studies have proved that the energy price has
nonlinear characteristics (i.e., [12,13].2 We apply a newly nonlinear
bubble detection method that can be applied to data at any fre-
quency. In addition, this approach is able to account for a nonlinear
structure and break in the course of investigating whether multiple
bubbles exist. Furthermore, the Phillips, Shi, and Yu (PSY hereafter,
2013) method is a formal statistical technique for testing the exis-
tence of bubbles, whereas the other estimation approaches (i.e., the
fundamental model approach and the cluster analysis approach)
rely on subjective judgments of the deviations either from the
fundamentals or from the moderate states. To the best of our
knowledge, our study is the first paper to employ a right-tailed
unit-root test to analyze energy price bubbles and the bubble
transfer mechanism in several energy markets.

Third, the volatility of energy prices has a significant impact on
macroeconomic variables such as the consumer price index and
economic growth. The analysis of energy price bubbles is suitable
for understanding the energy price sensitivity, which is beneficial
to investors’ scientific decisions in the face of multiple choices. The
paper argues that the effective market hypothesis may not always
hold in the markets. Our results support the hypothesis that the
recent energy price run-up was amplified by speculative behavior
during a bubble-like expansion. In addition, the gasoline spot price
is volatile, and investors in gasoline markets have more speculative
opportunities than investors in coal or oil markets. Moreover, it also
presents hedge benefits in oil spot and futures markets, but there
has not necessarily been any relationship between spot and future
gasoline markets. In other words, the coal-gasoline price relation as
well as the coal-crude oil price relation is a weak linkage, and the
existent bubbles influence the interactions between oil and gaso-
line markets.

The remainder of this empirical study is organized as follows:
Section 2 gives a literature review, Section 3 describes the hy-
potheses and methodology of the recursive unit-root tests, Section
4 presents the data we used, and Section 5 discusses the findings.
Finally, Section 6 shows our conclusions and policy implications.

2. Literature review

The previous studies considering the commodity price bubble
focus on testing for the existence of market bubbles or the time
span of bubble periods [10]. Some scholars focus on comparing spot
prices and futures prices in energy commodity markets [10,11].
Ghoshray and Johnson [14] show that the trend for energy prices is
not well represented by a single positive or negative trend. The
variability of the trend suggests that forecasting energy prices
should not typically occur with a single trend. Nomikos and
Andriosopoulos [15] indicate the presence of a “leverage effect” for
West Texas Intermediate (WTI), Heating Oil and the Heating Oil-
WTI crack spread, whereas the remaining energy markets exhibit
an “inverse leverage” effect. Tsvetanov et al. [10] demonstrate that
all of the pertinent series exhibited periods of bubble behavior that
ended in late 2008. Moreover, dating algorithms have established
that bubbles in longer-dated contracts start much earlier and are
more persistent than bubbles in the spot contracts in the crude oil
market. Narayan et al. [16] find dynamic trading strategies that
suggest that all commodities are profitable, and the profits depend
on structural breaks. The 2008 global financial crisis is marked as a
period in which commodity profits were the weakest investment
[17]. attribute this investment behavior to the specifics of com-
modity futures: although they may be predictable locally in the
short term, they revert to their fundamental prices in the long term.

A few researchers find a certain relationship between the two
energy commodity prices or the links between the energy market
price and other markets, such as the stock price [18]. Chen et al. [19]
find that retail gasoline prices respond asymmetrically to crude oil
price changes not only in short-run and long-run adjustments but
also across the spot and future markets [20]. argues that there is a
robust negative relationship between the oil price volatility and the
asymmetry of the gasoline price. Miller and Ratti [21] support a
conjectural change in the relationship between the real oil price
and real stock prices in the last decade compared to earlier years,
which may suggest the presence of several stock market bubbles
and/or oil price bubbles since 2000.

It really exits many bubble detection methods in the literature.
One of themost commonmethods is the present valuemodel and it
shows that the price of an asset is discounted by the sum of future
incomes if it has no bubble condition. It proves that the price of a
financial asset is the present value of the future incomes according
to the optimization approach without rational bubble and arbitrage
conditions [22], which is the fundamental value of the price of an
asset. If the investor pays more fundamental value of the price of
the asset, the rational bubble has produced. At that time, the asset
price could be divided into the fundamental value and the bubble
component.

Shiller [23] proposes the variance bounds test for bubble and it
means that he variance of the asset price is more than the variance
of the fundamental value under the rational bubble conditions.
However, Yiu et al. [24] find bubbles from the test can be ruled out
by other reasonable factors. West [25] offers the two-step test
proposed under the equilibrium analysis of asset prices. Comparing
to the underlying equilibrium model, if the linear model is no dif-
ference with it and the result means there is no bubble. While if
there exits differences between the linear model and the underly-
ing equilibrium model, it shows the bubble appearance. This
method also depends on the strength of the equilibriummodel and
may reject the hypothesis due to a model misspecification [24].
Diba and Grossman [26] show that the differences between the
asset price and the fundamental price are bubble detection and
highlight the unit-root test is the appropriate approach for bubble
detection. The fundamental model approach [27] requires the
correctly choosing fundamental variables because the bubble

2 Kyrtsou et al. [13] find evidence consistent with nonlinear dependencies in the
energy market, suggesting that a successful nonlinear modeling of energy prices
would produce richer energy market fluctuations than linear time series models.
Kisswani and Nusair [12] test for nonlinearity and find significant evidence of it in
oil prices.

T.-Y. Liu, C.-C. Lee / Energy 150 (2018) 276e288 277



https://isiarticles.com/article/94458

