
 

 

 

 

100 

Lawal, A. I., Omoju, O. E., Babajide, A. A., & Asaleye, A. I. (2019). Testing 
mean-reversion in agricultural commodity prices: Evidence from wavelet 
analysis. Journal of International Studies, 12(4), 100-114. doi:10.14254/2071-
8330.2019/12-4/7 

Testing mean-reversion in agricultural 
commodity prices: Evidence from 
wavelet analysis 
 

Adedoyin Isola Lawal 

Dept. of Accounting and Finance, Landmark University,  

Omu Aran, Nigeria  

lawal.adedoyin@lmu.edu.ng 

ORCID: 0000-0001-8295-1560 

 

Oluwasola Emmanuel Omoju 

National Institute for Legislative and Democratic Studies,  

Abuja, Nigeria 

solaomoju@gmail.com 

 

Abiola Ayopo Babajide 

Dept. of Banking and Finance,  

Covenant University, Nigeria 

babajide.abiola@covenantuniversity.edu.ng 

 

Abiola John Asaleye 

Dept. of Economics, Landmark University,  

Omu Aran, Nigeria 

Asaleye.abiola@lmu.edu.ng 

 

Abstract. This study examines the validity of the random walk hypothesis for 
some selected soft agricultural commodity prices within the context of 
heterogeneous market hypothesis and mean reversion hypothesis. The study 
employs a battery of traditional unit root tests, GARCH-based models and a 
novel frequency-based wavelet analysis to analyze daily data sourced from 6th 
of Jan 1986 to 29th Dec 2018. Contrary to other existing studies that 
employed only traditional time domain unit root tests, our results reveal that 
soft commodity prices are mean reverting, suggesting the existence of 
potential excess returns for investors. Overall, our results show that the 
selected soft commodity series are inefficient when we factored in 
heteroscedascity and frequency domain into our model. Our study is an 
improvement on the existing studies as we analyze our data using both time 
and frequency domain estimates. Besides, unlike other studies that did not 
offer structural breaks, the current study provides structural break dates with 
major events in the global socioeconomic space, which are key to identifying 
the date of bubbles and potential signs of commodity price bubbles. Our 
findings have some critical implications for investors, policy makers, 
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1. INTRODUCTION 

The unit root behavior of agricultural commodity prices is fast attracting the attention of various 

economic agents, especially market practitioners and policy makers. This stems from the fact that if there 

is evidence to show that agricultural commodity prices are non-stationary, chances are that any shock to 

agricultural commodities will be transmitted to other macroeconomic fundamentals. In other words, 

agricultural commodity prices follow a random walk procedure. This implies a huge potential for 

absorbing non-stationary property of agricultural commodity prices by other macroeconomic aggregates 

(Giampietro, Guidolin, & Pedio, 2018; Jawad, Shahzad, Hernandez, Al-yahyaee, & Jammazi, 2018; Ulusoy 

& Onbirler, 2017; Ludwig, 2018; Klotz, Calvin, & Hsu, 2014; Fowowe, 2016; Asaleye, Popoola, Lawal, 

Ogundipe, & Ezenwoke, 2018; Asaleye, Isoha,  Asamu, Inegbedion, Arisukwu, & Popoola, 2018; Chen, 

2015; Paris, 2018; Bouri, Jalkh, & Roubaud, 2019). The implication is that shocks to agricultural prices 

have permanent effects through the stochastic component, and that volatility of commodity prices will 

increase over time without bound (Kuruppuarachchi, Lin, & Premachandra, 2017; Jesse Blocher, 2018; 

Stuart Snaith, 2018). 

On the other hand, evidence of stationarity implies that future movement in agricultural commodity 

prices based on historical evidence is predictable. Under this condition, where commodity prices are 

predictable, it can be argued empirically that agricultural commodity prices are mean reverting (Brooks, 

Prokopczuk, Wu, 2015; Alexakis, Bagnarosa, & Dowling, 2017; Ganneval, 2016; Lawal, Fidelis, Babajide, 

Obasaju, Oyetade, Lawal-Adedoyin, Ojeka, and  Olaniru, 2018; Barbaglia, Wilms, & Croux, 2016; Biao 

Guo, 2018; Tse, 2018; Lawal, Somoye, & Babajide, 2018).  

Empirically, a number of research studies have been already conducted to ascertain whether or not  

agricultural commodity prices follow a random walk process or mean reverting procedures, however, 

these studies haven’t reached any consensus (Beyza Mina Ordu, 2017; Sanders & Irwin, 2017; Huellen, 

2018). These divergent views could be as a result of employment of different estimation techniques, 

different data size, and diverse economic conditions among others. From the extent literature, a common 

feature of the studies that examined the unit root property of agricultural commodity prices is that they 

employed time domain estimation techniques such as serial correlation, Augmented Dickey Fuller test 

(Fuller, 1979; Perron, 1997; Strazicich & Lee, 2004), GARCH–based unit root tests such as in (Narayan & 

Liu, 2013; Narayan, Sharma, & Thuraisamy, 2014) among others to examine the existence or otherwise of 

unit root properties of the series examined. As noted by (Wang, Zhang, & Zhang, 2015; (Wang & 

Mcphail, 2014), time domain unit root test techniques are not appropriate for testing unit root property of 

high-frequency data series, like daily agricultural commodity prices as they lack the ability to breakdown 

any ex-post variable on different frequencies when investigating the subtleties of movements across 

different time horizons without losing information. Besides, time domain techniques lack the capacity to 

offer a better tradeoff between detecting oscillations and peaks or discontinues. These inadequacies of 

time domain unit root tests are taken care of by the newly developed econophysics frequency domain 

wavelet unit root test techniques. These tests’ strength lies in its ability to capture the essential 

characteristics of one or more structural breaks by using just a small number of frequency components 

from the wavelet approximation (Kumar, Ioan, & Tiberiu, 2016). This quality is not found in the existing 

time domain traditional unit root tests. 
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Given the advantages of the frequency-based wavelet unit root tests over the existing time domain 

unit root tests, the current study employed the former to examine whether or not agricultural commodity 

prices follow a random walk processes or mean reverting procedure. The use of wavelet analysis is 

important to economic agents as it can, for instance, offer market practitioners the opportunity to analyze 

their investment horizons in different frequency bonds of scale when making portfolio decisions 

(Hathroubi & Aloui, 2016; Bahmani-oskooee, Chang, & Ranjbar, 2016; Yang, Jing, Zhang, & Hamori, 

2016; Ayopo, Isola, & Olukayode, 2016a; Jammazi & Reboredo, 2016; (Martín-barragán, Ramos, & Veiga, 

2015).  

As for our results specifically, the evidence abounds to reject the null hypothesis of unit root test 

when frequency domain wavelet approach is applied to modelling agricultural commodity prices. The 

current study is further organized as follows. Section two presents the literature review, Section three deals 

with the methodology, in Section four we present and discuss the results, while section five concludes the 

study. 

2. LITERATURE REVIEW 

Two theoretical notes govern this study. The first theoretical motivations lies in the Heterogeneous 

Market Hypothesis (HMH) which stresses that commodity prices are heterogeneous in nature, thus the 

underlying data generating processes as well as the market microstructure behavior should be examined 

accordingly. Commodity market is presumed to be more volatile than stock and other financial markets 

instruments (El & Arouri, 2011); (Taiwo & Studies, 2012) ; (El, Arouri, Jouini, & Khuong, 2011); (Panella, 

Barcellona, & Ecclesia, 2012) as it enjoy less trading frequency than stocks, it is characterized by 

considerable transaction and opportunity cost leading to higher levels of fluctuation with relative low 

levels of efficiency. The impact of unsystematic factors like weather conditions, political and economic 

instability, consumer expectations and business fundamentals influences the multi-scale nonlinear features 

of the market, thus making prediction using conventional time domain estimation techniques that focuses 

on linearity, autocorrelation, heteroscedasticity unfit to explain the behaviour of agricultural commodity 

prices (Fam, Hennani, & Huchet, 2017); (Spencer, Bredin, & Conlon, 2018); (Boubaker & Ali, 2017); 

(Joëts, Mignon, & Razafindrabe, 2017); (Harvey et al., 2017) (Wang, Wu, & Yang, 2014); (Babajide, Lawal, 

& Somoye, 2015); (Yang, Ce, & Lian, 2017); (Martín-barragán et al., 2015); (Fatih & Öcal, 2017)(Salisu et 

al., 2018). To overcome this challenge, the current study employed a high frequency wavelet based unit 

root tests techniques.  

The second theoretical note that governs this study is the Mean Reverting Hypothesis that states that 

commodity prices unlike stock prices follows mean reverting processes (1(0) stationary). It explains that 

due to the inherent features of commodities, unlike stock prices, commodity prices are heterogonous in 

nature, more volatile and characterized by high level of fluctuation with some level inefficiency. This 

implies that shocks to commodity prices are temporary, as prices will definitely  return to their trend path, 

thus investors can forecast future fluctuation of commodity prices using past information (Wang & 

Mcphail, 2014); (Alzahrani, Masih, & Al-titi, 2014); (Li, Yao, & Duchesne, 2014); (Bai et al., 2016); 

(Boubaker & Ali, 2017); (Boubaker & Sghaier, 2015) (Wang et al., 2015); (Wang et al., 2014); (Ftiti, 

Kablan, & Guesmi, 2016). 

The mean reversion hypothesis is an offshoot of the overreaction hypothesis that stresses that 

market behaviour is often influenced by the reactions (optimism and pessimism) of investors i.e. irrational 

behavior of noise traders, presence of asymmetric information, negative serial correlation among others 

(Wang et al., 2015); (Bouri, Jalkh, et al., 2019); (Joëts et al., 2017); (Nicola, Pace, & Hernandez, 2016).  
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Empirical evidence on the efficiency nature of commodity prices is at best mixed. While some 

(Harvey et al., 2017); (Bohl et al., 2018) are of the view that commodity prices follows random walk 

(characterized by a unit root / efficient), others are of the views that commodity prices are inefficient or 

mean reverting (Ganneval, 2016);   (Aït-youcef, 2018). 

Irwin and Sanders (2012) examined the behavior of agricultural commodities prices from Master 

Hypothesis point of view. The study noted that significant changes in term of deviation from the 

fundamental value, with massive impact of pervasiveness across commodity futures are the key features of 

agricultural commodity prices. The study suggest that caution should be exercised on policies that 

attempts to limit speculative positions in the agricultural commodity markets. 

Huellen (2018) employed the Markov regime-switching regression analysis to examine the impact of 

financial investment on agricultural commodity prices with a focus on the US grain market. The study 

offered a price pressure augmented commodity storage framework that connect the scale of non-

convergence to financial investment window via indices traded on the floor of exchange. The results show 

that the studied indices are not mean reverting. 

Gutierrez (2013) employed a bootstrap estimation techniques and Monte-Carlo simulation model to 

examine the unit root properties of commodity prices based on data sourced from 1985 to 2010 on rough 

rice, wheat, corn and soya beans. The study noted existence of explosiveness in the future prices of the 

series studied excepts for soya beans. A major flaw of the study was that it failed to provide a structural 

break useful in determining the motivating factors for bubbles in the series studied. 

Areal, Balcanbe and Rapsomanikis (2016) employed the generalized Sup augmented Dickey-Fuller 

(GDADF) techniques to examine the existence of explosive bubbles in the price series of some 28 

agricultural commodities prices based on monthly data sourced from 1980 to 2012. The study noted that 

price bubbles are noticed to occurred in 16 out of the 38 indices studied. The study further noted that 

bubbles are relatively short lived with maximum period of existence being four (4) months. The study also 

observed that after the summer of 2008, food prices mainly respond to the key fundamental forces in the 

market. Though, Areal et al, (2016) provides motivation for the occurrences of bubbles at some certain 

points, it failed by altering the reliability of the results as the model could not calibrate high frequency data 

set into its model. Agricultural prices are often in high frequency forms. 

For the Pakistani economy, Hira and Mumtaz (2019) employed the Phillips et al (2015) GSADF 

model to examine the existence of bubbles in the agricultural commodity prices based on monthly data 

sourced from 2000M1 to 2018M5 on seven agricultural prices indices. The indices are on wheat, rice, 

sugar, cotton, maize, barley and soy bean. The study observed that bubbles occurs in all the price series 

with rice having the longest bubble period of 34 months spreading from the year 2006 to 2008. Like 

existing studies on agricultural prices bubble, the study failed to identify the likely causes of price bubbles 

from a global socio-economic perspective. 

Salisu, Oloko and Isah (2017) employed a battery of traditional unit root tests and the GARCH-

based unit root tests proposed by Narayan and Liu (2015) to investigate the existence of bubbles in daily 

agricultural gain prices based on data sourced from 1986 to 2015. The study reported that daily agricultural 

gains prices exhibits time trend, structural breaks and conditional heteroscedascity. The study further 

reveals that the traditional unit root tests (ADF and PP) reported that all the series but Oats are non-

stationary. When GARCH-based unit root test was calibrated into the study, it was revealed that the study 

could not reject the unit null hypothesis for three of the five series studied. The study concluded that 

shocks to agricultural grains prices are temporary, thus, their past behavior can be used in forecasting their 

future paths. 

Zhang and Qu (2015) examined the impact of shock in the global oil prices on agricultural 

commodities (with a focus on wheat, corn, soybean, bean pulp, cotton and natural rubber) in China. The 
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study treated oil price volatility process as a product of induced continuous and jump processes, and how 

the processes impact on agricultural commodities. The study noted that shock to most agricultural 

commodities are asymmetric. The results of both the ARJI-GARCH and the ARMA-GARCH models 

show that negative shocks to agricultural commodities exhibits stronger impact than positive shocks. 

3. METHODOLOGY 

Data for this study comprises of daily global grain futures for corn, oats, Rough Rice, Soybean & 

Wheat sourced from 6th of January 1986 to 30th December, 2018 from the Chicago Mercantile Exchange 

futures Database. The commodity prices are denominated by cents/ bushed with each price series 

containing 6657 observations. The first order differences of logarithmic daily prices were taken as a proxy 

of returns while the absolute returns were used as the daily volatilities. 

Existing studies on mean reverting essentially focus on the univariate properties of the series by 

employing traditional unit root test techniques like the ADF, PP, among others. Recent evidence has 

shown that traditional unit root tests lacks the power to incorporate structural breaks and 

heteroscedasticity in its analysis, suggesting its inability to detect existence of mean reversion in 

commodity prices (Perron, 1989); (Salisu, Oloko, & Isah, 2017); (Salisu & Adeleke, 2016); (Lawal, 

Babajide, Nwanji, & Eluyela, 2018); (Salisu, Swaray, & Oloko, 2018). It has also been observed that 

beyond the issues of structural breaks and heteroskedascity, inability to capture the frequency-domain 

components of series may render results on random walk validity misleading as it has been established in 

literature that time series data (especially high frequency data) are often driven by frequency drifts rather 

than time domain scale (wavelet). 

Consequently, (Fan & Gencay, 2010); (Marius, Ihnatov, & Kumar, 2014)) developed a  discrete 

wavelet transformation (DWT) stationary wavelet unit root test and Morlet wavelet test to examine the 

stationary behaviour of time series data. The tests strength lies in its ability to capture the essential 

characteristics of one or more structural breaks by using just a small number of frequency components 

from the wavelet approximation (Kumar, Ioan, & Tiberiu, 2016)). The wavelet estimation techniques are 

presented in the subsequent chapter. 

As earlier stated, the current study employed an econophysics wavelet analysis to examine whether or 

not commodity markets prices follows mean reverting procedure. Application of wavelet unit root test 

techniques have been employed on a number of time series data like stock market, sovereign bond yield, 

electricity prices, oil prices among others (Yang et al., 2017); (Monir, Saiti, & Masih, 2016); (Lawal, 

Nwanji, Adama & Otekunrin, 2017). As earlier noted, wavelet among other things is advantageous over 

the existing unit root test techniques because it can decompose a time series into more elementary 

functions that contain information on a series time series. 

 Based on different normalization rules, two types of wavelet can be identified. They are father 

wavelet and mother wavelet. The former represents the smooth and low frequency parts of signal (i.e. the 

raw data), while the later represents the detail and the high-frequency components. Wavelet provides good 

localization characters both at the time and frequency domains. Wavelets can be divided into two types: 

Continuous wavelets transformation (CWT) and discrete wavelet transformation (DWT). 

For signal y (t), CWT is as follows: 

 

𝐶𝑊𝑇𝑦(𝛼, 𝜏) =  
1

√|𝛼|
∫ 𝑦(𝑡)𝜓∗+∞

−∞
(

𝑡−𝜏

𝛼
) 𝑑t     (1) 
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Here 𝛼 represents the scale parameter; 𝜏 represent the translation parameter; 𝜓∗represents the 

complex conjugate function. 

 The discrete wavelet in presented as follows:  

𝐷𝑊𝑇𝑦(𝑚, 𝑛) =  𝛼0

−
𝑚

2 ∫ 𝑦(𝑡)𝜓∗+∞

−∞
(𝛼0

−𝑚𝑡 − 𝑛𝜏0)𝑑𝑡    (2) 

Here 𝑚 represent the scaling constant (decomposition level) and 𝑛 is the translating constant. The 

DWT employs both the low-pass and high –pass filters in lieu of father and mother wavelets, and allows 

irregular information to be extracted from the ongoing signal1 

As noted by (Torrence & Compo, 1995), Fourier space offers a most convenient way to conduct 

wavelet transform. The Morlet wavelet can be defined as follows: 

  𝜓(𝑡) = 𝜋−
1

4𝑒𝜔0𝑡𝑒−
1

2
𝑡2

      (3) 

Where 𝜔0 and 𝑡 represents the dimensionless frequency and time respectively. The Fourier 

transform that correspond to this wavelet is as stated.  

Following (Becker, Enders & Lee, 2004); ( Carrion-i-Silvestre, J., Kim, D., & Perron, P. 2009); 

(Karavias & Tzavalis, 2014); (Author et al., 2014); (Bahmani-oskooee et al., 2016); (Ferrer, Bolós, & 

Benítez, 2016); (Bouri, Chang, & Gupta, 2017) among others, we modify the wavelet frame work to 

account for the presence of several smooth breaks with an unknown time. This we do by first considering 

the following data generating process (DGP): 

𝜓̂(𝜔) = 𝜋
1

4√2𝑒−
1

2
(𝜔−𝜔0)2

     (4) 

The 𝑟𝑡 process is defined as presented in equ (5) 

𝑟𝑡 = 𝑟𝑡−1+𝑢𝑡      (5) 

Here 𝜔0 represents the stationary errors, 𝑡 represents the independent and identically distributed (i, I, 

d) with variance 𝝈𝝁
𝟐. The null hypothesis explains that 𝝈𝝁

𝟐 = 0 , thus the process defined in equation 4 and 

equation 5 is stationary. 

Given that the wavelet analysis has the capacity to approximate correctly the integral functions with 

certain degree of accuracy, we select [sin (
2𝜋𝑘𝑡

𝑇
)] and [𝑐𝑜𝑠 (

2𝜋𝑘𝑡

𝑇
)] here 𝑘 is the frequency for the 

approximation while 𝛾 = [𝛾1, 𝛾2] defines the amplitude and displacement of the frequency component. 

As noted by (J. Wang et al., 2015), in a situation where  [sin (
2𝜋𝑘𝑡

𝑇
)] and [𝑐𝑜𝑠 (

2𝜋𝑘𝑡

𝑇
)]  does not exist, the 

DGP in equations (4) and (5) will corresponds to that of KPSS statistic. 

We adjust the equations (4) & (5) by first obtaining their residuals such that they becomes as stated in 

(6) and (7) respectively in order to test the null of level stationary and the null of trend stationary.  

𝑦𝑡 = 𝛼0+𝛾1sin(2𝜋𝑘𝑡/𝑇) +  𝛾2𝑐𝑜𝑠 (2𝜋𝑘𝑡/𝑇) + 𝑒𝑡   (6) 

𝑦𝑡 = 𝛼0+𝛽𝑡 + 𝛾1sin(2𝜋𝑘𝑡/𝑇) +  𝛾2𝑐𝑜𝑠 (2𝜋𝑘𝑡/𝑇) + 𝑒𝑡  (7) 

The tests statistics are as presented below: 

 𝜏𝜇(𝑘) 𝑜𝑟 𝜏𝜏(𝑘) =
1

𝑇2 
∑ 𝑠̃𝑡(𝑘)2𝑇

𝑡=1

𝜎2      (8) 

 𝜎̃2 = 𝛾̃0 + 2 ∑ 𝑤𝑗 𝛾̃𝑗                  (9) 

Here, 𝑠̃(𝑘)=∑ е̃𝑗𝑡
𝑗=1 , while 𝑗 are the OLS residuals obtained from the regression in equation (6) for 

𝜏𝜇(𝑘) or Equation (7) for 𝜏𝜏(𝑘).  

                                                      
 

1 For details on derivation of Wavelet techniques, readers are advised to see ((Mallat, 1989); (Torrence & Compo, 1995); (Ferrer et 
al., 2016). 
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Wavelet is preferred to other time domain techniques because it possess the ability to extract 

information from time series at various points without losing its timescale dimension. This is key to 

analyzing high frequency data like daily grain prices, and is not presence in the existing traditional unit root 

techniques and the GARCH models. More so, it is well established in literature that when we neglect the 

nonlinearity and /or structural changes components of a data generating process as common with existing 

traditional unit root tests, chances are high that we will obtain spurious results tending towards accepting 

the null of a unit root (Lawal, Olayanju, Salisu, Asaleye, Dahunsi, Dada, Omoju, & Popoola, (2019). 

3. CONDUCTING RESEARCH AND RESULTS 

Table 1 present the results of the descriptive statistics of the variables used in our model. From the 

results is can be deduced that soybean has the highest average returns, while rice has the lowest average 

return. All the variables show case similar or identical variances. Soybeans also has the highest standard 

deviation, while rice has the lowest standard deviation. It can also be seen that each of the variables 

returns is highly leptokurtic. Negative skewness was recorded in almost all the series studied, suggesting 

that more extreme losses occurred than extreme gains. The Kurtosis for most of the series are more than 

3, suggesting that higher chances of extreme market movement. The results of the Jarque-Bera tests 

suggest all the series are non – normal. 

Table 1 

Descriptive Statistics 
 

Series Mean Standard 

Deviation 

Skewness Kurtosis Jarque-Bera 

Corn 392.879 294.211 -1.392 3.921 79.8421*** 

Oats 342.678 278.072 -1.077 3.008 134.942*** 

Rice 10.594 9.462 -0.726 2.841 16.3874*** 

Soybeans 889.642 724.801 1.8422 4.770 371.482*** 

Wheat 548.095 417.099 -1.524 4.911 474.809*** 
 

Source: Authors’ computations 2019 

 

Having conducted the descriptive analysis we proceeds to conducting the unit root test so as to know 

whether or not commodity prices follows mean reverting process. First, we conduct our analysis by 

employing the traditional unit root tests techniques like ADF, PP, and KPSS. The results based on the 

traditional unit root tests shows that all the series are non –stationary. Our results here are in line with 

existing studies that employed traditional unit root test to examine the existence or otherwise of stationary 

in time series data (see for instance (Salisu & Adeleke, 2016); (Salisu et al., 2017); (Jushan Bai and Pierre 

Perron, 2003); (Narayan & Liu, 2013) among others). This implies that commodity prices are efficient and 

that shock to price movement is permanent. We extend our analysis by calibrating test for heteroscedastic 

in the model by employing GARCH-based unit root test such as the (Westerlund & Narayan, 2015) 

hereafter (W&N, 2015) and (Narayan, Liu, & Westerlund, 2016) hereafter N, L & W, 2016). 

The results of the calibrated heteroscedastics model reveal that existence of stationary can be 

established for corn, oat and wheat. In order words, we reject the null hypothesis of unit root test for 

these variables when we employed GARCH based unit root test proposed by (Westerlund, J. and 

Narayan, 2015) and (Narayan, P. K., Liu, R. and Westerlund, 2016). From the results we can equally 
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observed that the null unit root cannot be rejected for rice and soybean using GARCH based models2. 

Our results are in line with that of Gutierrez (2013), Salisu et al (2017), among others. 

 

Table 2 

Time Domain Unit Root Test 
 

Series Non- Heteroscedasity Unit root tests Heteroscedasity Unit root tests 

ADF PP KPSS N&W(2015) N,L&W(2016) 

Corn -2.566 -2.688 -2.254 -3.644* -3.069* 

Oats -3.144* -3.255* -3.875 -7.0145* -6.331* 

Rice -2.889 -2.807 -2.966* -2.077 -3.055 

Soybean -2.965 -2.699 -2.501 -2.601 -3.048 

Wheat -3.221 -3.201 -3.012 -5.652* -5.669* 
 

Source: Authors’ computation 2019 

 

When we model the series using frequency domain wavelet based unit root test, our results reveals 

that all the series are stationary. Our results also show that, when frequency domain is factored into 

commodity prices efficiency framework, evidence abound to support the existence of mean–reverting 

process for all the selected commodity prices. This implies that the selected soft commodity market prices 

are inefficient, can accommodate arbitrage opportunity as it offers investors opportunities to predict price 

movement using historical data based on technical analysis. Our results are in line with that Areal et al, 

(2016), Fatima and Ahmed (2019). See also (Bahmani-oskooee et al., 2016); (Li et al., 2014); (Jammazi & 

Reboredo, 2016); (Yang et al., 2017); (Fernández-macho, 2012); (Boubaker & Ali, 2017); (Lawal, Nwanji, 

Adama & Otekunrin, 2017) 

The results of the structural breaks show the existence of heterogeneous structural breaks points (Ti). 

It is appropriate to question whether or not the break points as presented are realistic or coincide with 

significant changes in the global political and socio-economic space. We offered some insightful 

explanations as presented below. 

In the year 1996, the US adverse weather condition significantly affects the global output of maize, 

wheat and soybeans. This led to a corresponding shock in their prices. In a related development, the 

global food crisis that occurred in the year 2007-2008 had severe effects on corn, wheat and rice produce. 

These crises also have significant effect on their prices. The date breaks in each of these series coincides 

with the stated events. In the same vein, the date breaks observed in the 2014-2015 coincides with the 

global commodity prices downturn that occurred between June 2014 and February 2015. The shocks was 

a multifactor shock emanating from a series of industry-specific, China’s sustainable economic growth, 

shale-energy boom, macroeconomic and financial factors causing a joint and simultaneous significant drop 

across a number of commodity prices such that commodity prices drops by about 38%. 

The results obtained so far has some significant economic implications. For instance, if commodity 

price are mean-reverting this implies that shocks to commodity prices are temporary, thus a substantial 

part of changes in prices is predictable. This further implies that investment in commodity prices is less 

risky for longer investment horizon. Furthermore, when commodity prices are mean-reverting excess 

                                                      
 

2 GARCH based unit root test are subjected to a number of conditional variance equation using different lag orders such as 
GARCH (1,2); GARCH (2,1) and GARCH (2,2). In this study, we observed that the test is not sensitive to lag order of the 
GARCH model (results of these estimates are available on demand). 
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returns can be generated by adopting a contrarian investment strategy which deals with buying past losers 

or selling past winners. 

 

Table 3 

Frequency Domain Unit Root Test 
 

Series 𝜓̂FT Tl Regime Dates 𝜓̂ĉ 

Corn 12.014*** 1996 
2007 
2008 

08/07/1996 
05/03/2007 
14/07/2008 

1.012*** 
1.122*** 
1.542*** 

Oats 10.102*** 2014 
2014 
2015 

13/03/2014 
11/06/2014 
29/05/2015 

0.466*** 
1.422*** 
0.881*** 

Rice 9.120*** 2007 
2008 
2015 

09/04/2007 
04/08/2008 
13/07/2015 

0.924*** 
1.811*** 
1.440*** 

Soybeans 7.877*** 1996 
2014 

03/06/1996 
17/03/2017 

1.187*** 
1.442*** 

Wheat 10.411*** 1996 
2008 

01/04/1996 
04/08/2008 

1.221*** 
1.112*** 

 

Source: Authors’ computation 2019 

 

Our results also contributed to methodological issues in examining the predictability cum efficiency 

nature of commodity prices. From our analysis, it can be evidently seen that when commodity prices were 

examined within the context of conventional unit root tests, the tests failed to reject the non –stationary 

hypothesis for all series leading to a misleading result. When we calibrate heteroscedasity framework into 

our analysis, our results became mixed with stationary observed in some series. When we model our 

analysis using frequency domain framework, we find evidence that shows that all the series are stationary. 

This suggests that for a clear and true picture of the behavior of commodity prices viz-a-viz predictability 

and efficiency, there is a strong reason for researchers to conduct their analysis within frequency domain 

framework. The idea is that speculators in the market could adopt the strategy of buying low and selling 

high with a view of identifying abnormal activities that reverts prices to normal pattern. 

Our study is an improvement on the existing studies as we analyze our data using both time and 

frequency domain estimates. Besides, unlike Gutierrez, 2013; Areal et al, 2016; Sanders and Irwin, 2017 

and Huellen, 2018, that did not offer structural break in their studies, the current study provides structural 

break dates with major events in the global socio-economic space, which are key in identifying the date of 

bubbles and potential signs or forerunners of commodity price bubbles (Lawal, Olayanju, Salisu, Asaleye, 

Dahunsi, Dada, Omoju, & Popoola, (2019). 

5. CONCLUSION 

In this study, we examined the mean reversion hypothesis using the frequency domain wavelet unit 

root tests and a number of traditional unit root tests as well as heteroscedascity GARCH-based unit root 

tests for some selected soft commodity prices based on daily data sourced between 6th of January 1986 

and 29th December, 2017. The results of the wavelet unit root test suggest that the selected series are mean 

reverting. The results obtained have some policy implication for various economic agents. For instance, 

evidence of mean reverting implies that adopting a contrarian investment strategy offers intelligent 

investors’ possibility of making excess returns. It also suggests that shocks to commodity prices are 

temporary as chances are high that prices will naturally return to equilibrium. Furthermore, since 
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commodity prices are stationary, shocks in the commodity prices cannot be transmitted directly to the real 

sector, thus caution should be applied when using macroeconomics policies in manipulating the economy. 

Policy makers should focus on promoting policies that will enhance investors’ access to market 

information, thereby encouraging their participation in the market.  

The research is not an all-inclusive study, future research can focus on hard commodity prices like 

gold, oil, diamond among others using other estimation techniques like Fourier analysis among others. 

However, researchers should put in mind that wavelet techniques perform best when faced with large 

dataset (Lawal, Olayanju, Salisu, Asaleye, Dahunsi, Dada, Omoju, & Popoola, (2019). 
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