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Abstract - This paper examines the behavior of crude oil prices, determining whether a random walk or a mean-reverting 
process is exhibited, and investigates the relationship between crude oil prices and Thailand inflation. Monthly Brent crude oil 
prices are collected from June 1987 to April 2019, covering 383 observations, while 124 observations of monthly consumer 
price index, unemployment rates, and policy interest rates of Thailand are gathered from December 2008 to March 2019. To 
determine the crude oil price behavior in 5 different time spans, both Augmented Dicky-Fuller (ADF) test and Phillips-Perron 
(PP) test are employed. Additionally, the GARCH (1,1) is also used to model crude oil prices in a heteroskedastic sense. The 
results indicate that crude oil prices follow a random walk process from Feb 1994 to Apr 2019, but from June 1987 to Jan 1994, 
a mean reversion is pronounced. The finding from GARCH approach reveals that crude oil prices are mean-reverting for the 
whole period, but this process becomes smaller after 1994. To foresee the inflation, an extended short-run Phillips curve is 
estimated. The derived coefficients suggest that oil price changes have only a small effect on changes in consumer prices. On 
the other hand, the inflation rates much respond to changes in policy interest rates. As such, a monetary policy is more likely to 
be a presage of inflation in Thailand rather than oil prices. 
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I. INTRODUCTION  
 
Crude oil is a fundamental factor affecting economic 
activities around the world, especially in an industrial 
economy. Crude oil prices have been highly fluctuated 
over decades. An increase in crude oil prices directly 
affects many macroeconomic variables. Besides, crude 
oil returns also have a relationship with financial 
markets in both spot markets and derivative markets. 
Thus, modeling and forecasting crude oil prices is 
vital. Some researchers started with studying crude oil 
price behavior whether it follows a random walk or 
mean-reverting process as a guide to forecasting. A 
random walk is interpreted that tomorrow’s price 
should be identical with today’s price, making it very 
difficult to predict (Chikobvu and Chinhamu, 2013).  
Econometric approaches such as unit root tests and 
GARCH models are able to explain these price paths. 
For example, Geman (2007) and Chikobvu and 
Chinhamu (2013) found a random walk behavior of 
crude oil prices, but when applying GARCH models 
there was mean reverting in some periods and a 
random walk in some other periods. Some researchers 
tried to use stochastic processes such as Geometric 
Brownian motion, Black-Scholes option pricing, and 
Vasicek process to price derivatives and interest rates 
(Blanco and Soronow, 2001; Avonleghi and Davison, 
2016). These econometric and stochastic models built 
were evaluated and compared. The random walk for oil 
prices, for instance, was pronounced for out-of-sample 
forecasting (Bernard et al., 2008), and Rambharat and 
Sun (2010) selected the sequential  mixture model that 

combined random walk and mean reversion effects 
over time as it outperformed Geometric Brownian 
Motion (GBM) and Geometric Mean Reversion 
(GMR) in modeling interest rates.  Oil price shocks 
play an important role to macroeconomic variables. 
For instance, they relate to inflation rate, 
unemployment rate, technology shocks, aggregate 
demand, aggregate supply, output, wages, and 
investment (Aliyu, 2009). Previous research found a 
negative relationship between oil price changes and 
some of these macroeconomic variables (Hamilton, 
1983; Mork, 1989; Lee et al., 1995). Whist, some 
researchers found a relationship between oil price 
changes and inflation which leads to monetary 
instability (Gounder and Barleet, 2007). Nevertheless, 
the inflation effect is lower in several countries, despite 
an increase in oil prices. It also leads to higher interest 
rates. The respond of inflation to a rise in oil prices 
depends on countries’ economic condition (Gregorio, 
Landerretche, and Neilson, 2007). Hence, it is 
interesting to investigate this kind of phenomenal 
change in Thailand for a rigorous policy preparation.  
 
II. METHODOLOGY  
 
2.1. Data 
To examine the behavior of world crude oil prices, 
monthly prices of Brent crude oil from June 1987 to 
April 2019 as seen in Fig.1 are collected from The U.S. 
Energy Information Administration (EIA) website. 
Then, a log transformation is applied to oil price data. 
In the section of inflation analysis, Thailand consumer 
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price index (CPI) and unemployment rate used are 
provided in the Economic and Trade Indices Database 
(ETID) of Thailand’s Ministry of Commerce. 
Percentage changes in CPI represent inflation rates. As 
a policy interest rate, 1-day repo rates are gathered 
from the Bank of Thailand. Following LeBlanc and 
Chinn (2004), this study utilizes the short-run Phillips 
curve which is modified by including oil prices and 
interest rates to measure the effect to inflation in 
addition to an initial unemployment factor. Monthly 
data used in this specification spans from December 
2008 to March 2019. 

 
2.2. Method  
In the first analysis, unit root tests and a GARCH 
model are mainly employed as econometric 
approaches to investigate the path of crude oil prices. 
To study crude oil price behavior in this research, we 
revisit and reexamine parts of Geman (2007), and 
Chikobvu and Chinhamu (2013) work but with more 
recent data testing. Therefore, to recall testing whether 
oil prices follow a random walk or a mean-reverting 
process, unit root properties and the GARCH (1,1) 
model are mentioned as follows:  

 

 
 
III. RESULTS AND DISCUSSION  
 
3.1. Result from Unit Root Test  
Augmented Dickey-Fuller (ADF) tests and 
Phillips-Perron (PP) tests are presented in Table 1. The 
results show that crude oil price data has a unit root or 
follows a random walk process for the whole period of 
analysis (June 1987 to April 2019), as ADF p-value of 
0.5046 and PP test p-value of 0.6198 are obtained from 
the estimation. Furthermore, the whole period is cut at 
2 different points of time: February 1994 and January 
2000. As a result, we have a total of 5 time spans as 
seen in table 1. We follow the work of Geman (2007), 
and Chikobvu and Chinhamu (2013) to reexamine oil 
prices behavior from the beginning of 1994 onwards in 
which a random walk is pronounced. In our analysis, 
the result is consistent with the above researchers as 
the p-values of ADF test (0.3973) and PP test (0.4246) 
are greater than 0.05 meaning that crude oil prices over 
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the period exhibit a random walk distribution. 
However, a mean reversion is revealed from Jun 1987 
to Jan 1994, which contrasts with Chikobvu and 
Chinhamu (2013) due to a shorter time span. In 
addition, as illustrated in Fig.1, crude oil prices started 
to volatile since the year 2000 so it is tempting to test 
for the period before and after the year 2000. The 
results are similar. It was mean-reverting before Jan 
2000, whist a random walk pattern has shown since Jan 
2000 until now. 
 

 
 
3.2. Result from GARCH Approach  
Under the ADF approach, the results seem to depend 
on each different period. Besides, this method does not 
incorporate the volatility of crude oil prices that often 
varies over time. This obviously can be seen after the 
year 2000 in Fig.1. As such, the GARCH approach is 
involved to model a heteroskedastic properties of 
crude oil prices. The results of GARCH estimations are 
shown in Table 2. The time-varying coefficients of a 
lagged log return of crude oil (β1t) are statistically 
different from zero for all 5 time spans. This indicates 
that crude oil prices do not follow a random walk 
process when incorporate a changing volatility into the 
model regardless of time periods. 
 

 
 
Nevertheless, after time-varying coefficients are 
derived and depicted in Fig.2 and Fig.3, it looks like 
crude oil prices have less mean-reverting behavior 
after 1994 than they behaved from 1987 to 1994. The 
p-value in table 2 is also greater from 1994 onwards 
compared with the period prior to 1994. The greater 
p-values, the more random walk distribution (Geman, 
2007). 

 
 
3.3. Crude Oil - Inflation Relationship  
This research further investigates the relationship 
between crude oil prices and Thailand inflation by 
regressing the augmented Phillips curve. This 
extended model additionally comprises new factors: 
oil prices and interest rates, to foresee Thailand 
inflation through crude oil price changes and changes 
in a monetary policy. With regard to equation 4, the lag 
length p selected is 2. More lags are estimated, but they 
do not improve regressing performance.  
 
Results from Extended Phillips Curve are reported in 
Table 3. The results indicate that the effect of oil prices 
on inflation is significant within 2 months, but the 
magnitude of inflation effects of lag 1 and 2 of oil price 
changes are almost offset (0.015 and -0.0103 
respectively). The interpretation is that if crude oil 
prices increase by 10 percentage points, the inflation in 
Thailand would also increase by 0.2 percentage point 
after 2 months due to the rise in production cost of 
goods and services. Moreover, the augmented Phillips 
curve also provides the information about significant 
inflation effects from monetary policy by Thai 
regulators. The coefficient of 1-month lag of a policy 
interest rate (0.5398) is significant at 5%. That means a 
1% increase in 1-day repo rates by the bank of 
Thailand would lead to an increase in Thailand 
inflation by 53.98%. Thus, the consumer price changes 
in Thailand significantly respond to a monetary policy, 
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while there is only a small response to oil price 
changes. 
 

 
 
CONCLUSIONS  
 
This research aims to (1) reexamine the behavior of 
crude oil prices, determining whether a random walk 
or a mean-reverting process is exhibited, and (2) 
investigate the relationship between crude oil prices 
and Thailand inflation. Monthly Brent crude oil prices 
are collected from June 1987 to April 2019, covering 
383 observations, while monthly consumer price 
index, unemployment rates, and policy interest rates of 
Thailand are gathered from December 2008 to March 
2019 (124 observations). Crude oil price behavior is 
tested using Augmented Dicky-Fuller (ADF) tests and 
Phillips-Perron (PP) tests, in 5 different time spans. 
Additionally, the GARCH model developed by 
Bollerslev (1986) is employed to model crude oil 
prices that the volatility of crude oil prices is allowed to 
vary over time. For the purpose of measuring inflation 
effects, the extended Phillips curve is established by 
including changes in oil prices and policy interest 
rates. This allows us to measure the effects of oil prices 
and a monetary policy on Thailand inflation. Major 
conclusions are as follows:  
 
1. In the unit root tests section, ADF tests and PP tests 
reassure Geman (2007), and Chikobvu and Chinhamu 
(2013) that crude oil prices follow a random walk 
process from Feb 1994 to Apr 2019, but from June 
1987 to Jan 1994, the result contrasts with previous 
work. It shows a mean-reverting behavior due to a 
shorter period of time.  
2. The GARCH approach reports a different finding 
that crude oil prices are mean-reverting in every time 
period, but this process becomes smaller after 1994.  
3. As tested for a presage of Thailand inflation, oil 
price changes have only a small effect on changes in 
consumer prices. On the other hand, the inflation rates 
much respond to changes in policy interest rates. As 
such, a monetary policy is likely to be a presage of 
inflation in Thailand rather than oil prices.  
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