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Crude Oil prices dynamics
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Data characteristics

• Daily prices of futures contracts

settlements (HO Nymex and Ice Brent); 

• HO-Brent differential, also known as 

’crack-spread’ can be applied as a

representation of the refinery margin;

• Two periods: P1 (Jan-18 to Dec-2019) 

and P2 (Jan-20 to Dec-2021).
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Methods – Detrended Cross-correlation Analysis



Methods – Rolling Window and Statistic Test 

∆𝜌𝐷𝐶𝐶𝐴 𝑛 = 𝜌𝐷𝐶𝐶𝐴
𝑃2 𝑛 − 𝜌𝐷𝐶𝐶𝐴

𝑃1 (𝑛)

𝐻0: ∆𝜌𝐷𝐶𝐶𝐴 𝑛 = ∆ۦ ۧ𝜌𝐷𝐶𝐶𝐴 (contagion does not exists)

𝐻1: ∆𝜌𝐷𝐶𝐶𝐴 𝑛 ≠ ∆ۦ ۧ𝜌𝐷𝐶𝐶𝐴 (contagion exists)



Results and Discussion - rdcca

P1 – W2 (100 days) • Prices showed a weaker relation 
during the beginning of 2019, 
which is not applied to larger sizes 
of W and it is an indication of 
short-term effects;

P2 – W2 (100 days)

• Loss of cross-correlation from 
March to April of 2020;

• Specific characteristics of the 
diesel market;

• Shorter window sizes are sensitive 
to short-term effects, which one 
can note during the year 2021  
(Ida hurricane);

• This might suggest that short-term 
supply shortages of diesel in the 
US Gulf can affect the HO-Brent 
cross-correlation the same as a 
restricted demand period caused 
by COVID-19 (not captured by 
larger windows!)



Descriptive summary of ΔρDCCA for W1 to W5.

• As suggested by Guedes et al. [43], the observed 
mean values are approximately close to zero and 
the standard deviation (SD) decreases for greater 
W sizes. However, mostly skewness and kurtosis 
diverged from values observed from normal 
distributions, i.e., Kurtosis ≈ 3 and Skewness ≈ 0 
for different combinations of n and W, which 
tends to affect the normality of the distributions.

Are they following a normal 
distribution?



Normality test of ΔρDCCA for W1 to W5.



Significance test of ΔρDCCA for W1 to W5.

• One can note that there is evidence of
a contagion predominance for time
scales n < 32, which suggests short-
term effects spillovers when
comparing P1 and P2. However, there
is no strong evidence of the contagion
effect for values of n >= 32 days,
which suggests that the market
imbalances caused by the COVID-19
do not affect the HO-Brent cross-
correlation in the long-term as much
as the short-term.



ΔρDCCA for different time scales (n)

Example: n = 8 days
• Prevalence of ΔρDCCA(n) > 0 for the

first 150 days of comparison;
• For every time scale (n) the

correlations are shown to be lower
during the beginning of P2 if
compared to the same period in P1,
besides the lower ΔρDCCA(n) at last
50 days of the curves indicate that the
HO-Brent fully recovered in terms of
correlation after 200 days of the
COVID-19 outbreak.
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