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Abstract:

This paper examines thirty-five commodities, grouped into three market sectors (energy,
metals, agriculture & livestock) in terms of the occurrence of price bubbles. The study was
based on monthly data for each commodity separately and, in a panel approach, for selected
sectors and for all commodities combined. The GSADF test and its version for panel data —
panel GSADF — were used to identify bubbles. The beginning and end of the detected price

bubbles were also determined.

No price bubbles were found for commodities such as Bananas, Cocoa or Orange juice, while
tin, tobacco and gold were identified as the commodities most prone to bubbles. Also, a
distinction was made between those commodities characterized by short and infrequent periods
of price bubbles (five commodities) and those characterized by frequent and usually lasting for
at least six months periods of bubbles (eighteen commodities). The panel confirmed that the
energy and metals sectors are exposed to periods of bubbles more frequently and for longer
than the agriculture & livestock sector. For all identified panels, a clear impact of the financial

crisis of 2008 and the European debt crisis on the emergence of commodity bubbles was found.
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1. Introduction

Numerous studies have been devoted to the formation of price bubbles in recent years, covering
not only capital markets (Basse et al., 2021; Chen et al., 2021; Cheng et al., 2021; Feng & Wu,
2015; Gilchrist et al., 2005; Hu & Oxley, 2018; Narayan et al., 2013) but also commodity
markets. A list of the more important papers prepared within the last ten years and devoted to
the analysis of bubbles in commodity markets is presented in Table 1. Nevertheless, there are

still numerous research gaps in this field, and this study aims to fill the selected ones.

Firstly, studies to date have mainly focused on single commodities or only on several
commodities. Thirty-five commodities, grouped into three market sectors, are examined in this
article, which constitute an unprecedented number of data series. Secondly, the survey was
conducted for each commodity individually and using panel data based on pre-defined market
sectors. The use of the panel data approach and test are an added value of this study, which is
rarely seen in studies to date. This approach makes it possible to examine the wide commodity
market. Thirdly, the study covers a long period from January 1980 to December 2021, i.e. 504
observations for each data series examined. This is one of the longer study periods analysed to
date for such a large number of commodities. Fourthly, the study also examines twenty-two
commodities from the agriculture & livestock sector, which, as shown in this article, have failed

to attract much attention from researchers to date.

The conclusions of this study, with the continuing unabated role of commodities in the world,
should prove valuable to commodity market analysts, both individual and institutional
investors, companies and policymakers because apart from assessing whether bubbles occur for

a given market, their beginning and end were also determined.

In the remainder of this paper, a literature review focused on commodity price bubbles is
presented in Section 2. Section 3 presents the research methodology and data used for the
analysis, while the next section contains the results from the survey, which are summarised in

Section 5.
2. Literature review

Numerous academic studies have been devoted to the issue of bubbles in the commodity market
recently. A summary of these studies detailing the commodities involved, and the research
methods used, is presented in Table 1. However, it did not include studies presented before

2012. This is to ensure that the literature review presented in the table does not duplicate results
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from previous studies, but focuses on current studies on bubbles in the commodity market. The
results in Table 1 are presented chronologically.
Table 1 Summary of key academic studies on commodity price bubbles.
No. | Article Commodity Research method Identified Research
bubbles period
1 (Lucey & | Gold ADF test, | Depends on |17  July
O’Connor, 2013) cointegration test, research 1989 to 31
Markov  switching | method, July 2013,
ADF ADF test and | daily
cointegration
test — Yes,
Markov
switching ADF
—Yes/No
2 (Balcilar et al., | Crude oil “exponential fitting” | Yes 20 May
2014) methodology 1987 to 9
July 2013
for Brent,
for WTI,
it starts on
2 January
1986,
daily
3 (Biatkowski et al., | Gold Markov regime- | Gold — Yes, but | January
2015) switching ADF results are | 1975 to
sensitive to the | June
specification of | 2013,
the fundamental | monthly
value
4 (El Montasser et | Ethanol-petrol ADF, SADF, | Yes 2000 to
al., 2015) price ratio GSADF 2012,
monthly
5 (Addmmer & | Corn, soybean, | MTAR Wheat — Yes, January
Bohl, 2015) wheat Corn, soybean — | 1993  to
Yes/No December
2012,
monthly
6 (Fantazzini, Crude oil GSADF and LPPL | Yes (negative | January
2016) bubble) 2013  to
April
2015,
daily
7 (Y. J. Zhang & | Crude oil, diesel, | State-space model | Crude oil - yes, |1
Yao, 2016) petrol and LPPL diesel — yes, November
petrol - no 2001 to 21
December
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2015,
daily

(Suetal., 2017)

Iron ore

GSADF

Yes

January
1980 -
December
2-16,
monthly

(D. Zhang et al.,
2018)

Crude oil, Natural
gas

GSADF

Crude oil — Yes
Natural gas -
Yes

January
1982 to
October
2017,
monthly

10

(Sharma &
Escobari, 2018)

Indices: Crude oil,
heating oil, natural
gas;

Spot prices: WTI,
Brent, heating oil,
natural gas, jet fuel

SADF and GSADF

Yes — in all
analysed series

Beginning
depends
on time
series,
mainly
starts
from
1990s and
ends for
all series
on 25
December
2015,
weekly

11

(Pan, 2018)

Gold, silver

ADF,
GSADF

SADF,

SADF and
GSADF - Yes,
ADF - No

January
1990 to
October
2017,
monthly

12

(Li et al., 2020)

Natural gas (US,
European and
Asian market)

GSADF

Yes

January
1996 to
June
2017,
monthly

13

(Khan &
Derindere
Koseoglu, 2020)

Palladium

GSADF

Yes

January
1994  to
January
2020,
monthly

14

(Su et al., 2020)

Copper

GSADF

Yes

January
1980 to
May
2019,
monthly

15

(Mao et al., 2021)

Corn, Soybean

GSADF

Corn - YES,
Soybean - Yes

2006 to
2017,
daily
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16 | (Khan, Su, & | Coal SADF and GSADF | Yes January
Rehman, 2021) 1971 to
November
2020,
monthly
17 | (Khan, Su, Umar, | Crude oil GSADF Yes January
et al., 2021) 2000 to
July 2020,
monthly
18 | (Ajmietal., 2021) | WTI, Brent, Dubai | Double  recursive | Yes — in all | January
algorithm (extension | analysed series | 1982  to
of) SADF and October
GSADF 2020,
monthly
19 | (Ozgur et al, | Gold, palladium, | GSADF Silver, January
2021) platinum, rhodium, aluminium, tin — | 1980 to
silver, aluminium, No, December
copper, lead, Yes, in the | 2019,
nickel, steel, tin remaining monthly
metals
20 | (Wahab & | Gold, silver, | GSADF Yes - in all | 1990-
Adewuyi, 2021) | platinum, analysed series | 2021,
palladium, copper daily and
weekly
21 | (Khan et al, | Brent, WTI, coal, | SADF, GSADF Yes — in all | January
2022) natural gas (2 analysed series | 2000  to
series), heating oil August
2021,
monthly
22 | (Oladosu, 2022) | Petrol prices (10 | GSADF Yes 2000-
US cities) 2017,
weekly

Source: Authors' own elaboration.

Based on the literature review in the context of commodity price bubbles, it can be seen that

the predominant method for determining the examined phenomenon is the GSADF test, which

was used in seventeen of the twenty-two papers listed in Table 1. Therefore, the same test was

used in this study. The theoretical basis of this test and its modified panel version are presented

in the next section of the paper, in the methodological part. Moreover, the most common

commodities tested for the occurrence of price bubbles were crude oil (eight studies) as well as

gold and natural gas (five studies each). Investments belonging to the agriculture & livestock

sector are of less interest to researchers. The highest number of major commodities analysed in

a single study was eleven (Ozgur et al., 2021), and thirteen papers focused on a single

commodity, noting here that in several papers, for example (Li et al., 2020; Oladosu, 2022;

Sharma & Escobari, 2018), more than one data series was used for such analysis. The fact of
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using data with a monthly frequency (in fifteen studies) and the confirmation of the occurrence
of price bubbles on the examined commodity markets is also dominant in the light of the listed

studies.

Only five (Addmmer & Bohl, 2015; Lucey & O’Connor, 2013; Ozgur et al., 2021; Pan, 2018;
Y. J. Zhang & Yao, 2016) of the studies did not confirm the existence of price bubbles under
the research assumptions or indicated that the result was inconclusive. Such results were
obtained for gold, corn, soybean, petrol and silver, but these studies, except for (Ozgur et al.,
2021), did not apply GSADF as a research method. In contrast, the study (Ozgur et al., 2021)
indicated silver, aluminium and tin as those with no existence of bubbles using the GSADF test.
However, critical values for this test were obtained using the bootstrap method with a repetition
rate of 2,000. An interesting research approach was also applied in the study (Sharma &
Escobari, 2018), where in addition to examining individual commodities, analysis was also

performed for indices representing crude oil, heating oil and natural gas.
3. Methodology and data

To determine bubbles, this study uses the rational bubble theory mainly presented in (Diba &
Grossman, 1988) and adapted for the commodity market in (Pindyck, 1993). Based on the
studies presented above, the price of any commodity (more broadly any asset) at time "t" (Py)

can be written as the following sum (Pan, 2018):

P, =P/ +B,
Where,
Ptf — is fundamental component, fundamental price

B; — is bubble component, bubble factor

If B0, there is a bubble on the market of a given commodity (Campbell et al., 2012). It should
be noted here that the value of the bubble factor is defined as:

B
Bt:Et[ t+1]

1+r
and is different from zero only if market participants also expect it to occur and to worsen in
the following period (Bt+1), even after taking into account a discount factor equal to (1+r), where

r is the assumed rate of return.
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To detect bubbles as defined above, this study uses the Generalized Supremum Augmented
Dickey-Fuller (GSADF) methodology presented in (Phillips et al., 2015). This test was chosen
because it was more effective than other tests used to identify bubbles (Li et al., 2020) that
contributed to the development of the GSADF test such as the SADF test, the Supremum
Augmented Dickey-Fuller test (Phillips et al., 2011) or the Augmented Dickey-Fuller (ADF)
test (Dickey & Fuller, 1979). As highlighted in the study (Khan, Su, & Rehman, 2021), the
GSADEF test does not lose its power when the time series analysed is long and there is more

than one bubble, which is important in the context of the long study period adopted in this paper.

The GSADF test statistic is defined as follows:

GSADF (ry) = sup ADF,*

r2€[ro,1],11€[0,12—7¢]
Where:
To - minimum length of the test window,
r1 - start of the test window,
r2 - end of the test window,
ADF - the value of the statistic for a "standard" ADF test.

The value of the test statistic constructed in this way considers not only the change at the end
point of the test, but also different values for the beginning of the test window (Su et al., 2020).
A graphical interpretation related to the flexible start and end of the test window in the GSADF
procedure is presented, for example, in (Caspi, 2017). Bubbles occur when the value of the
GSADEF test statistic is greater than the critical value of the test obtained from, for example, the
Monte Carlo simulation or the bootstrap method. If the value of the GSADF test is less than the
obtained critical value for the test, there are no grounds for rejecting the null hypothesis of no
bubbles for the analysed data series. If bubbles are identified for the analysed time series, in the
next step, using the backward SADF (BSADF) test, the date stamp for the identified bubbles
can be determined, which was also determined in this paper. This procedure is also described
in (Phillips et al., 2015), and the formula for this test is as follows (Hu & Oxley, 2018):
BSADF, (ry) = sup ADF.?

r1€[0,12—719]
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In this study, following the examination of the individual data series for the analysed
commodities, the analysis was also conducted for panel data and the procedure for testing and
date-stamping price bubbles defined in (Vasilopoulos, Pavlidis, & Martinez-Garcia, 2020) was
applied. According to the authors of this paper, in this procedure the critical test values are
calculated using the sieve bootstrap method, which is designed to allow for cross-sectional error
dependence. The value of the panel GSADF test statistic (panel GSADF test) and the value of
the panel BSADF test statistic, used to determine the temporal occurrence of bubbles, for N
time series were described as (Vasilopoulos, Pavlidis, & Martinez-Garcia, 2020):

PGSADF(ry) = sup PBSADE,(r,)

TZE[TOﬁl]

N
1
PBSADE,,(rp) = Nz BSADF; ., (1)
i=1
The experiment designed in this way will make it possible to determine not only the occurrence
of bubbles for individual investments in commodities, but also for the entire commodity market

understood as a whole or in a sectoral approach.

The data used for the analysis come from the World Bank (Commodity Markets "Pink sheet",
2022) and cover the three most important sectors of the commodity market, namely energy,
metals and agriculture & livestock (DOW JONES COMMODITY INDEX Index Attributes,
2022). The article analyses the prices of thirty-five commodities such as:

e agriculture & livestock sector: Banana, Beef, Cocoa, Coconut oil, Coffee, Cotton, Fish
meal, Groundnuts, Logs, Maize, Chicken meat, Orange, Palm oil, Plywood, Rice,
Sawnwood, Shrimps, Soybeans, Sugar, Tea, Tobacco, Wheat.

e energy sector: Coal, Crude oil, Natural gas.
e metals sector: Aluminium, Copper, Gold, Iron ore, Lead, Nickel, Platinum, Silver, Tin,

Zinc.

For the commodities listed above, the analysis used monthly data from January 1980 to
December 2021, i.e. 504 observations for each data series. All calculations were performed in

R using the exuber v.0.4.2 package (Vasilopoulos, Pavlidis, Spavound, et al., 2020).
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4. Research results

First, during the test, the value of GSADF test statistics was calculated for all thirty-five
commodities. The values of these statistics were then compared with the calculated critical
values of the test, which were obtained by means of the Monte Carlo simulation with a repetition
rate of 10,000. Importantly, the minimum length of the price bubble was determined in
accordance with the proposed approach by (Phillips et al., 2015) and for the data analysed was
assumed to be six months. In addition, the results are also shown for all identified bubbles, even

those with a duration of one month and for bubbles that were at least twelve months long.

Table 2 Critical values for the GSADF test obtained in the Monte Carlo simulation (repetition

rate = 10,000) for selected significance levels.

Significance GSADEF - determined Adopted
No. |level critical value designation
1 90 1.98 *
2 95 222 *x
3 99 2.74 ok

Source: Authors' own elaboration

Table 2 shows the critical values obtained by the Monte Carlo simulation with a repetition rate
of 10,000. The test statistic value of above 2.22 will mean that at least one price bubble has
been found to exist in the time series at 0=0.05. These values were obtained assuming that the
minimum length of the test window, in the ADF test, was calculated according to the rule

(Phillips et al., 2015):

1.8
o = (001 +ﬁ> * T

Where T is the total number of observations in the time series.

Table 3 shows the results for the commodities tested based on the testing assumptions
described above.

Table 3 Testing of individual commodities - GSADF test values.

No. | Commodity GSADEF test value Significance GSADF test conclusion
level
1 Banana 0.331 Cannot reject HO
2 Beef 6.793 ok Rejects HO at 1% significance level
3 Cocoa 1.839 Cannot reject HO
4 Coconut oil 4.475 ok Rejects HO at 1% significance level
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5 Coffee 4.985 ok Rejects HO at 1% significance level
6 Cotton 9.230 ok Rejects HO at 1% significance level
7 Fish meal 6.861 ok Rejects HO at 1% significance level
8 Groundnuts 3.826 ok Rejects HO at 1% significance level
9 Logs 7.668 ok Rejects HO at 1% significance level
10 Maize 4.235 ok Rejects HO at 1% significance level
11 Meat, chicken 3.827 ok Rejects HO at 1% significance level
12 Orange 1.560 Cannot reject HO

13 Palm oil 6.349 oAk Rejects HO at 1% significance level
14 Plywood 4.964 oAk Rejects HO at 1% significance level
15 Rice 11.416 oAk Rejects HO at 1% significance level
16 Sawnwood 2.849 oAk Rejects HO at 1% significance level
17 Shrimps 2.395 oo Rejects HO at 5% significance level
18 Soybeans 4.612 ok Rejects HO at 1% significance level
19 Sugar 4.641 ook Rejects HO at 1% significance level
20 Tea 2.849 ook Rejects HO at 1% significance level
21 Tobacco 3.425 ok Rejects HO at 1% significance level
22 Wheat 4.768 ok Rejects HO at 1% significance level
23 Coal 9.054 ok Rejects HO at 1% significance level
24 Crude oil 5.788 oAk Rejects HO at 1% significance level
25 Natural gas 4.417 oAk Rejects HO at 1% significance level
26 Aluminium 5.751 oAk Rejects HO at 1% significance level
27 Copper 8.413 ok Rejects HO at 1% significance level
28 Gold 6.985 oAk Rejects HO at 1% significance level
29 Iron ore 15.098 oAk Rejects HO at 1% significance level
30 Lead 9.925 ok Rejects HO at 1% significance level
31 Nickel 9.074 ok Rejects HO at 1% significance level
32 Platinum 5.408 ok Rejects HO at 1% significance level
33 Silver 8.174 ok Rejects HO at 1% significance level
34 Tin 8.246 ok Rejects HO at 1% significance level
35 Zinc 10.682 ok Rejects HO at 1% significance level

Source: Authors' own elaboration

Only for the three commodities tested in the agriculture & livestock sector, i.e. Bananas, Cocoa
and Orange juice, there is no basis to conclude that there are price bubbles. This means that
these commodities may be investments which, for potential investors, should be characterized
by low investment risk and have a positive impact on the diversification of the investment
portfolio, as they are not susceptible to various external shocks such as a financial crisis or a
pandemic. For the commodity of Shrimps, the occurrence of at least one price bubble was
identified, but at 0=0.05, while for the other commodities tested, the non-occurrence of price
bubbles was rejected at a=0.01 — the highest considered level. As a result, bubbles were found

for 32 of the 35 commodities analysed during the study period, showing that the commodity

market is highly exposed to temporary valuations that exceed the fundamental value.
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In the next step, time ranges of bubbles were defined. A total of 175 ranges were defined as
bubbles. However, this total number included 126 ranges shorter than 6 months so that in the

end, 49 time ranges were defined in the light of the assumption of the minimum duration of a

bubble. Of which:

e five ranges of bubbles were defined for Tin,
e four ranges of bubbles were defined for Tobacco,

e three ranges for Gold.

For the remaining commodities, two such ranges were identified each (13 commodities), and
for the remaining 11 commodities, one such range was identified each. In addition, for five of
the commodities, the time ranges of bubbles, for the longest range, were shorter than 6 months.
These commodities were Beef, Meat chicken, Shrimps, Sugar, Tea. The figure below shows
the time distribution for the determined time ranges of bubbles. The distribution is presented

for three situations depending on the assumed minimum length of the bubble.
Figure 1 Time ranges of the bubbles depending on the minimum length of the bubble.

A) All time ranges identified as price bubbles.

Beef
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Cotton
Fish.meal
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Copper b I I

Gold . | |

Iron.ore b I
Lead b |

Nickel b I |

Platinum

S!Iver : '”
e ] B |

1980 2000 2010 2020

B) Price bubbles lasting at least six months
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Source: Authors' own elaboration.

As presented in Figure 1, the majority of the bubbles fall within the period of 2005-2010, i.e.
are related to the financial crisis of 2008. Interestingly, no bubbles periods of more than six
months were identified for the commodities tested during the COVID-19 pandemic. For 49
bubbles lasting for at least 6 months, the total duration was found to be 548 months, with the
longest continuous single bubble duration of 48 months for Gold, for which bubbles were found

to occur for a total of 66 months, which is the longest period among all commodities tested in
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this study and a surprising result considering that gold is perceived as a safe heaven asset (Baur
& Lucey, 2010; Baur & McDermott, 2010; Potrykus, 2015). For the commodities of Tin and
Tobacco, the total length of periods marked as a bubble is 49 and 45 months respectively.

In the next step, the investigation focused on whether a bubble could be said to exist for the
analysed commodities if a panel test was performed. Critical values for panel GSADF and panel
BSADF tests were obtained using the sieve bootstrap method with a repetition rate of 10,000.
The test was carried out for all commodities in total and by the three sectors previously

identified.

Figure 2 Periods of bubbles lasting at least six months for the analysed commodity groups —

panel analysis.

1) All commodities 2) agriculture & livestock

3) energy 4) metals
Source: Authors' own elaboration.

Periods defined as price bubbles were found to occur in each group at a=0.01. The values of

the calculated test statistic are presented in Table 4.

Table 4 Testing of the occurrence of price bubbles for the commodity groups - panel GSADF

test values.
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No. | Tested group panel Significance
GSADF | level
test
value

1 All commodities 2.00 otk

2 agriculture & | 1.45 otk

livestock
3 energy 4.99 oA
4 metals 3.90 otk

Source: Authors' own elaboration.

According to data presented in Table 4 and Figure 2, four bubbles lasting at least six months
were identified for the energy sector and two each for the other panels analysed. The start, end

and duration for these bubbles by group are given in Table 5.

Table 5 Characteristics of price bubbles for the commodity groups

No. | Start End Duration | Group

1 31.07.2006 | 31.10.2008 | 27 All commodities

2 30.11.2010 | 31.10.2011 | 11 All commodities

3 30.06.2007 | 31.10.2008 | 16 agriculture &
livestock

4 31.12.2010 | 30.06.2011 | 6 agriculture &
livestock

5 28.02.1986 | 30.11.1987 | 21 energy

6 31.03.2004 | 30.09.2004 | 6 energy

7 31.07.2007 | 31.10.2008 | 15 energy

8 31.10.2015 | 30.06.2016 | 8 energy

9 31.12.2003 | 30.09.2008 | 57 metals

10 |30.09.2010 | 31.12.2011 | 15 metals

Source: Authors' own elaboration.

Interestingly, in each of the identified panels, a price bubble period was found at the same time
— during the financial crisis of 2007. For the four examined groups from 07.2007 to 08.2008,
the value of the test statistics exceeds the calculated critical value of the test, which indicates
that the groups of commodities identified in this way are not resistant to bubbles periods. Sharp
price increases for the analysed commodities can be seen, also in these periods, which should
be associated with the interest of investors in hard assets in times of crisis on financial markets.
In addition, with the exception of the energy group, there was a bubble at the end of 2010 and
the beginning of 2011, which is undoubtedly linked to the European debt crisis. Both these
events confirm that the turbulence in financial markets is carried over into commodity markets

in uncertain times, triggering price bubbles there. This study confirms the shift of interest in
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investing capital to commodity markets and a significant increase in prices during such periods,
which is a clue for investors in the times of uncertainty, who prefer to focus on assets with real

and not just financial value in such times.
S. Conclusion

The study revealed that among the commodities, there may be those in the agriculture &
livestock sector that are resistant to the formation of bubbles. These included Bananas, Cocoa
and Orange juice, so it can be concluded that investments in these commodities should
contribute positively to adding their prices to an investment portfolio. The absence of bubbles
in these markets will ensure a low correlation of returns with other investments, and this will
contribute to reducing the investment risk of such a portfolio in the event of unforeseen and
sudden market events. The absence of price bubbles for these commodities is also a sign that
they are not attractive markets for speculators. In addition, commodities that are not very prone
to bubbles, which, if do occur, are short and occur only occasionally, are Beef, Meat chicken,
Shrimps, Sugar, Tea. What these two separate groups have in common is that all these
investments are from the agriculture & livestock sector. Meanwhile, commodities for which the
longest and most numerous periods classified as bubbles included Tin, Tobacco and Gold. The
inclusion of gold in this group is surprising, as it is seen as a safe and hedge investment in the
times of uncertainty in financial markets. For this commodity, a total of nine periods were
identified as bubbles, but only three of them had a duration of more than six months. These
were linked to the financial crisis of 2008 and the subsequent European debt crisis. This
confirms the conclusions drawn in earlier studies, which also found bubbles in the gold market
(Biatkowski et al., 2015; Lucey & O’Connor, 2013; Pan, 2018; Wahab & Adewuyi, 2021). This
fact should be explained as follows: a collapse in traditional markets causes an increased interest
in the gold market, which triggers an immediate and temporary above-average price rise in that
market known as a bubble. Commodities whose prices are also susceptible to the occurrence of
numerous bubble periods lasting at least six months also include Plywood, Coconut oil,
Soybeans, Palm oil, Nickel, Lead, Iron ore, Coal, Crude oil, Coffee, Zinc, Groundnuts, Silver,
Sawnwood, Platinum, Fish meal, Natural gas and Copper. These commodities experienced
bubbles lasting at least two years in total. This means that when deciding whether to buy or sell
them, they require considerable knowledge from companies using them or investors as well as
additional analyses. Importantly, the group of commodities most exposed to bubbles includes
all energy sector commodities analysed in this paper and nine of the ten commodities from the

metals sector (except for aluminium).
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The fact that energy and metals sectors are more exposed to bubbles than the agriculture &
livestock sector is confirmed by the panel results. In both sectors, the total duration of bubbles
was longer than four years, while for the agriculture & livestock sector, it did not exceed two
years. Importantly, the occurrence of bubble periods in the context of the financial crisis of
2008 was identified for each separate panel. When considering all commodities as a whole, the
existence of a bubble in the period 0f 2010 to 2011, which results from the European debt crisis,

was demonstrated as well.

As a result, this study is valuable for commodity analysts, investors, companies and
policymakers. It can also be used to argue that energy and metals sectors are exposed to frequent
bubbles lasting longer than 6 months, while the agriculture & livestock sector is not
homogeneous in this respect and includes both commodities that are not susceptible to the
occurrence of bubbles whatsoever and those that are similar to the commodities from energy

and metals sectors.
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