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Abstract 
Vietnam has currently followed the socialist oriented market economy and was shifted from a highly centralized 

command economy in the 1970s and 1980s. Since economic renovation in 1986, Vietnam’s economy has 

expanded at an annually rate in excess of seven percent. In the light of economic reform, Vietnam has much 
affected from the global economic issues. This paper is to find out the relationship between energy prices and 

firm performance listed on Ho Chi Minh City Stock Exchange in Vietnam. Based on an advanced mathematics 

approach and the sample data set covering in the period of time 2013 to 2020, and analyze the optimal lag 

length. The results indicate that changing in energy price has a significant and positive impact on the financial 

performance and this effect is running on the same way. The study also recommends that using hedging and 

portfolio options could be reduced the wavelet of energy price fluctuations. 
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1. INTRODUCTION 
In recent years, research on the nature of oil price and its effect on the performance of a firm or on the economy 

has greatly focused. In the period of 1972/1973, the oil crisis occurred when members of Organization of Arab 

Petroleum Exporting Countries proclaimed the policy of oil embargo on the target countries such as  United 

State of America, Canada, United Kingdom, Netherlands, South Africa, and Portugal (Hamilton, 1986; Hussain 

and Hassan, 2020; Hussain et al., 2020; Subhadeep and Mukherjee, 2020; Koiri et al., 2019). Therefore, price of 

oil had increasingly increased up to nearly 300-400 percent and it leads the goods and services prices were 

significantly risen (Mukherjee et al., 2018, 2020; Kamran et al., 2020). 

Recent studies show that the effects of changing in oil price on firm performance are complicated and the results 

are dependent on the specific cases (Kilian, 2008; Kamran et al., 2020; Zhu et al., 2019; Kanram et al., 2020; 

Saif-Alyousfi et al., 2020). As suggested in Kilian (2008) an increase in the energy price could have taken part 
in and increasingly gradually, had the price of OPEC oil exporting countries not been fixed by contractual 

agreement. In the case of Vietnam, the proportion of imported crude oil in the economy has been significantly 

increased so far. Therefore, changes in oil price could affect economic growth and then firm performance, 

particularly oil related firm. Further analyzed on economic performance, Vietnam has followed the socialist 

oriented market economy and was shifted from a highly centralized command economy in the 1970s and 1980s. 

Since economic renovation in 1986, Vietnam’s economy has expanded at an annually rate in excess of seven 

percent. The government has continued to launch schemes to reform the economy after a few years of recession 

of bad debt problems in the banking system and financial institutions as well as economic depression in the 

period between 2010 and 2015. Accordingly, Vietnam’s economic situation has given the new schemes in 

agreement with a new period of changing political economy. It will bring more opportunities to the local firm. 

The remaining paper contains as follows: Section 2 is discussed on Literature review. Section 3 demonstrate the 

data and methodology. Section 4 discusses the results and other hypotheses in relation to the results. Finally, 

Section 5 mentions the conclusions. 

 

2. LITERATURE REVIEW 
Petroleum is the main source of energy in the large number of developed and developing countries.  The 

question is what mechanism world oil price can affect economic factors that are focused on the analysis by 

many researchers. 

According to Bagirov and Bagirov (2019) on the study in Europe regarding the effects between oil price and 
financial performance of firms. In the case of changing of oil price which does not affect industries, therefore 

Bagirov and Bagirov (2019) conduct both market and sector-level analysis. Results demonstrate that the 

relationship between oil price and stock market in Europe can be found with the variance across industries of 

this relationship. Additionally, oil price could significantly and positively impact on firm performance in 
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Western Europe. The crisis in 2004 as well as the global financial crisis 2008/2009 in the region could 

negatively impact on firm performance 

As suggested on a study of Zhu et al. (2019) in the case of China, using firm-level data in the energy firm in 

China, results explain that heterogeneous performance of energy firms in agreement with oil price. In addition to 

lagged effect, the effect of oil price in the short run is more powerful than that in the long run. Further, a power 

asymmetric impact of oil price on most energy firms could be also found but the effect is adverse, a positive 

effect for state-owned firms and a negative effect for local privately-owned firms. Similarly, Adekunle et al. 

(2020) on a study in Nigeria by considering the nonlinearities in the relationship between oil prices and firm 

performance in the Nigerian Stock Exchange covering the period 2014 to 2019. The results indicate that there is 

a finding of predictability of firm returns using oil prices. In agreement with the role of asymmetries in 

predictability of firm returns is found. By recommendation, Adekunle et al. (2020) suggest that Nigeria needs to 

do diversification for the scope of operations in order to reduce the negative effect from global oil price. 

As shown on a study of Saif-Alyousfi et al. (2020), who estimate the effect of oil price changes on performance 

in the banking system in GCC countries by using a dataset in the period of 2000-2017. It is importantly note to 

conclude that oil price has a direct bearing on profitability in the banking system through the mechanism of 

price-included deposits in bank and lending to business operations. In addition to a drop in oil price, it will 

negatively affect bank performance and this negative effect is much higher than the positive effect of a rise in oil 

price. Further classified on the type of banks, Saif-Alyousfi et al. (2020) suggest that convential banks can reap 

more performance from increased by oil prices than that from Islamic banks. In contrast, Islamic banks have 

been frequently vulnerable to adverse oil price while conventional banks can get more profit from positive oil 

price. Further, in the light of global economic crisis, and Arab Spring, Yemen War, the relationship between oil 

price and performance will be declined and have a lower level in efficiency. Nasreen et al. (2020) in a study and 

using Multivariate Generalised Auto-Regressive Conditional Heteroscedasti city approach, and Nasreen et al. 

(2020) suggest that volatility could be transmitted from technology firms to oil energy markets. The study 

recommends that using hedging and portfolio options could be reduced the wavelet of oil price fluctuations.  

 

3.  DATA AND METHODOLOGY 

3.1.  DATA 

The study is to analyze the relationship between energy price on a firm performance in the energy industry, 

named Petro Vietnam Drilling and Well Services Corporation, and denoted by PDWSC, listed on Ho Chi Minh 

City Stock Exchange (HOSE) by applying a daily time-series data covering in the period of 2013-2020. 

3.2.  METHODOLOGY 

For a symmetric and positive definite matrix R with unit diagonal entries, let denote the standardized 

multivariate Student’s t distribution with correlation matrix R and degrees of freedom: 

.   (6) 

The multivariate Student T-copula is defined as:  

,      (7) 

where is the inverse of the univariate Student’s tcumulative distribution function with  degrees of 

freedom 

The corresponding copula density can be computed as: 

,    (8) 

where . It can be proved that the Student t copula exhibits identical 

upper and lower tail dependence coefficients, namely: 

,        (9) 
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where denotes the survival probability for a univariate Student t with  degrees of freedom. Clearly, 

this coefficient is increasing with , decreasing with , and vanishes as the number of degrees of freedom 

diverges to infinity, provided that . Figure 1 displays the surface of a T -Student copula density in two 

dimensions under the assumption that ρ = 0.5 and ν = 3. 

 

Table 1.Description for Student copula function 
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Source: Synthesis by the authors 

 
Source: Fusai and Roncoroni(2008) 

Figure 1.Density of a two-dimensional Student t-copula with ρ = 0.5 and ν = 3 

Regarding the copula function, we use Boubaker and Salma (2011) with student copula. As suggested in Adam 

et al. (2013), the student copula was also focused in his study. Accordingly, Table 2shows the parameters of the 

student copula obtained in the study: 

 

Table 2.Define for Copula Parameters 

Parameters Copulas 

, k        1 1

,, , , ,x y k k x k yC k T T T 

       

Source: Synthesis by the authors 

 

4. RESULTS AND DISCUSSION 

4.1.  DATA DESCRIPTION 

The data collects in the period from2013 to 2020.In order to estimate returns of a firm, we define that returns are 

denoted as the log difference of index values. The word energy price (WTI) and the price index of a firm, the 

returns of WTI and PDWSC will be shown in the Figure as follows: 

1vT 1v 
 v

 1
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Figure 2.Line plots of levels and stock returns 

In order to check stationarity of series such as WTI and PDWSC, we follow Augmented Dickey Fuller test for 

the stationary of series. It is importantly note to conclude that Table 3 depicts that WTI is non-stationary at the 

level, and stationary at the first different, but PDWSC is stationary at the level 

 

Table 3.Augmented Dickey-Fuller test 

Variable  Statistical value Corresponding probability Conclusion 

WTI  -0.738833 0.8350 Non-stationary 

PVD -0.543474 0.8801 Stationary 

RWTI  -46.92194 0.0001 Non-stationary 

RPVD  -38.69525 0.0000 Stationary 

Source: Calculated by the author 

Table 4.Descriptive Statistics 

Items RTWTI RTPVD 

Mean -0.000815 -0.000897 

Median 0.000358 0.000000 

Maximum 0.213574 0.067659 

Minimum -0.282206 -0.170500 

Std. Dev. 0.024448 0.026236 

Skewness -1.366644 -0.162351 

Kurtosis 26.86100 4.608208 

Jarque-Bera 43237.32 201.7701 

Probability 0.000000 0.000000 

Sum -1.465371 -1.614579 

Sum Sq. Dev. 1.074690 1.237584 

Observations 1799 1799 

Source: Calculation of the authors  

Note: RTPDWSC is the return of the stock of PDWSC on Ho Chi Minh City Stock Exchange (HOSE); RTWTI 

is the return of world crude oil WTI. 
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Table 4 shows the descriptive statistics of variables regarding mean, standard deviation, minimum, and 

maximum values, skewness, kurtosis, and Jarque-Bera, sum, sum Sq. Dev, and number of observations. Firstly, 

the percentage means of stock index and world crude oil returns are modest. In addition, the skewness of all the 

series are different from zero with skewing to the left. According to the Jaque-Bera test, the normality 

distributions of returns are not found because of Jaque-Bera test with a p-value of 0.00 so that this indicator 

shows a rejection the null hypothesis of normality in some return series. 

4.2.  RESULTS AND DISCUSSION 

Basically, it is strongly discussed on the hypothesis that we interpret the copula parameters. First, we can 

slightly investigate the linear correlation of the two returns, as in Table 5: 

 

Table 5.Dependence coefficient of RTWTI and SR 

Correlation (Probability) RTWTI RTPDWSC 

RTWTI 1.000000  

RTPDWSC 0.121825 (0.0000) 1.000000 

 

Table 5 shows the linear correlation coefficients was positive. It also depicts that both RTWTI and RTPDWSC 

could also fluctuate in the same way. Further discussed on the analysis, Table6presents the best copula 

according student copula. It is selected based on the log-likelihood, AIC and BIC criteria, as follows: 

 

Table 6.Best copula betweenRTWTIand RTPDWSC 

Para 1 Para 2 LL AIC BIC R 

0.1157 10.1447 -12.386 -24.771 -24.7678 1 

Note: Para and R denote for parameter, and ranking 

Source: Calculation of the authors from 

In terms of the pair of RTWTI and RTPDWSC, Table 6 shows that the Student copula can reveal both left and 

right tail dependence at the same time and with the same tail dependence coefficients, indicating the possibility 

of the symmetric tail dependence of the pair. In addition, upper tail dependence indicates that the two returns are 

likely to go up together; and lower tail dependence implies that the two returns are likely to go down at the same 

time. In this context, the two returns are likely to go down at the same time with the same probability. 

Accordingly, we got two tail dependence coefficients: 

0.0125U L     

 
Source: Collected by the authors  

Figure 3.Plot of joint probability density function of RTWTI and RTPDWSC 
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As shown in Figure 3, it is exactly the illustration of plot of Student joint probability density function of RTWTI 

and RTPDWSC with parameters estimated in Table 6. Furthermore, according to Granger Causality Test is now 

carried out for world oil changes and firm performance. The results are summarized in Table 7. 

 

Table 7. Granger Causality Test 

RTWTI does not Granger Cause RTPDWSC 

Lag F-statistics P-value Conclusion 

1 166.416 2.E-36* One-way effect 

2 83.5775 2.E-35* 

3 56.2675 9.E-35* 

4 42.5544 4.E-35* 

5 33.9406 3.E-33* 

10 18.0047 1.E-31* 

15 12.0446 7.E-29* 

Source: Authors. 

Notes: * significance at 1% level. 

Table 7 depicts that the increase or decrease in world energy price will positively or negatively impact on the 

profitability of a Vietnamese firm. This result is consistent with the previous studies of Bagirov and Bagirov 

(2019) in Europe. Bagirov and Bagirov (2019) further suggest that oil price could significantly and positively 

impact on firm performance in Western Europe. Similarly, Zhu et al. (2019) in the case of China and indicate 

that the effect of oil price in the short run is more powerful than that in the long run. 

 

5.  CONCLUSIONS 

This research was to investigate the dependence structure between the world energy price and the profitability of 

a Vietnamese firm in the energy industry. Our estimation was carried out by using the theory of copulas to 

detect of the contagion, particularly using Student copula in order to find out and demonstrate the dependence 

structure of the world crude oil changes and a firm in the case of Vietnam. The results indicate that changing in 

world energy price has a significant and positive impact on the financial performance and this effect is running 

on the same way. The study recommends that using hedging and portfolio options could be reduced the wavelet 

of energy price fluctuations. 
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