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This study examines how US-China trade tensions influence global crude oil volatility
(Brent and WTT) in spot and futures markets. Findings show that UCT raises volatility in
both benchmarks, with WTI showing stronger volatility responses in futures than in spot
markets, reflecting greater sensitivity to US-centered trade shocks. By contrast, Brent
exhibits higher volatility in spot markets than in futures, consistent with its global
exposure. Incorporating UCT improves forecast accuracy and investor utility,
underscoring its relevance for oil market analysis.

I. Introduction

The rivalry between the United States and China has be-
come one of the most influential forces shaping the con-
temporary global economy. Following China’s economic re-
forms in 1978, rapid growth in trade and manufacturing
enabled the country to surpass Germany in 2009 and Japan
in 2010, making it the world’s second-largest economy
(Park, 2020). This ascent strengthened China’s role in
global economic trends, particularly after the 2008 Global
Financial Crisis. Over time, what began as cooperation
gradually shifted toward competition and tension. A turn-
ing point arrived in 2018, when the US, under President
Donald Trump, imposed a 25% tariff on $34 billion in Chi-
nese goods to reduce its trade deficit. China responded im-
mediately with retaliatory tariffs on US agricultural and in-
dustrial exports (Kim, 2019). These actions disrupted global
value chains, weakened manufacturing activity, and
strained international trade relations, illustrating how po-
litical friction can undermine the economic gains of global-
ization and heighten market uncertainty (Tam, 2018). From
a theoretical perspective, political conflict and trade fric-
tions can distort market expectations, reduce cooperation,
and amplify uncertainty, with effects that extend beyond
bilateral trade flows (Zeng et al., 20221).

Given that China and the US are the world’s largest oil
consumers—and that the US is also a major producer—their

tense relationship can translate quickly into volatility in
the global crude oil market. The trade war curtailed China’s
manufacturing activity and oil demand, thereby intensify-
ing oversupply conditions. Through this demand channel,
the imbalance increased oil price fluctuations, providing
a clear mechanism through which trade-related geopoliti-
cal tensions affect energy market volatility (Caporin et al.,
2025; Chen et al., 2016).

Our research contributes to the existing literature in
two ways. While previous studies have primarily examined
the effects of oil shocks, financial crises, or climate-related
risks on energy markets (see Bakas & Triantafyllou, 2020;
Salisu & Isah, 2017), our study extends this body of work
by focusing on US-China trade tensions (UCT) as a persis-
tent and distinct source of geopolitical uncertainty affect-
ing both futures and spot crude oil prices. Second, we in-
troduce an out-of-sample forecasting framework to assess
the robustness and practical value of UCT beyond the es-
timation sample. This approach strengthens the empirical
credibility of the results and enhances their relevance for
policymakers, traders, and investors by improving forecasts
of oil price volatility. Finally, we evaluate forecast gains in
an economic sense by providing new evidence on the bene-
fits of incorporating US-China trade tensions into oil mar-
ket investment decisions.

a Corresponding author email: mobolhak631@gmail.com

1 The study is grounded by the uncertainty and geopolitical risk frameworks, which suggest that trade policy uncertainty increases macro-
economic uncertainty, distorts expectations, and delays investment decisions, thereby contributing to higher volatility in integrated
commodity markets. Within this framework, the empirical analysis follows a demand expectations channel as heightened US-China
trade tensions raise uncertainty, weaken and oil demand expectations, which can lead to higher crude oil price volatility in both spot and
futures markets. This perspective is consistent with the oil market literature emphasizing the role of demand-side uncertainty and ex-
pectations in shaping oil price dynamics (Kilian, 2009), as well as geopolitical risk measures capturing policy uncertainty (Caldara & Ia-
coviello, 2022).
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The remainder of the paper is organized as follows. Sec-
tion II discusses the data and methodology, followed by a
discussion of the results in Section III. The final section
provides concluding remarks.

I1. Data and Methodology

This paper explores the relationship between UCT and
two crude oil prices: Brent and West Texas Intermediate
(WTTI). We use realized volatility for spot and futures oil
prices.2 The US-China Tension Index, developed by Rogers
et al. (2024), serves as our primary measure of trade ten-
sions.” It assesses tensions by measuring the frequency of
relevant mentions in major US newspapers, focusing on
contentious issues and tension-related language.4

Figure 1 illustrates the relationship between crude oil
volatility (Brent and WTI) and US-China tensions. The data
show that volatility in both benchmarks co-moves with
shifts in US-China relations, particularly after 2018. This
pattern suggests that rising tensions heighten uncertainty
in oil markets, underscoring their sensitivity to political
events that can affect energy consumption and investment.

The growing intensity of trade tensions between the
United States and China has raised concerns about their
implications for global energy stability. Such developments
can reshape oil market dynamics, influencing not only price
levels but also volatility patterns that drive investor senti-
ment and risk perceptions. Motivated by these considera-
tions, this study empirically assesses the predictive effects
of trade and geopolitical uncertainty on crude oil realized
volatility.

To further extend the analysis, we adopt the predictive
volatility framework of Westerlund and Narayan (2015,
2012). Consistent with evidence that uncertainty is trans-
mitted through volatility channels, the model is expressed
as:

Vol; = a+ pVoli_1 + BLUCTR;_1 + B, AUCT, (1)
+61GPR;_1 + 6oAGPR; + A

Here, Vol; represents realized volatility for Brent or WTI

crude oil prices at time ¢t. UCT;_; measures the lagged ef-

fect of the US-China tension on oil market volatility, while

AUCT; is used to correct the predictor’s inherent endo-

geneity bias. The key parameter of interest is 82, which

indicates whether the uncertainty variable predicts future
volatility. To control broader sources of uncertainty, we
also incorporate global geopolitical risk (GPR). GPR cap-
tures geopolitical shocks—such as the Russia-Ukraine war
and tensions in the Middle East—that can influence global
crude oil price dynamics. Importantly, UCT and GPR cap-
ture different dimensions of uncertainty. As shown in Panel
A in Table 1, the correlation between the two measures is
very low, indicating that multicollinearity is not a concern
in our analysis.

Our empirical design combines in-sample and out-of-
sample analyses. In-sample estimation assesses whether
lagged trade uncertainty significantly predicts volatility
within the estimation window. We then turn to an out-
of-sample evaluation, which examines forecasting perfor-
mance relative to a benchmark Random Walk model. Fore-
cast accuracy is measured using the Root Mean Squared
Error (RMSE), and the Clark and West (2007) test is used
to determine whether the uncertainty-based models signif-
icantly outperform the benchmark.

To ensure robustness, we split the dataset into 80% for
in-sample analysis and 20% for out-of-sample evaluation.
Forecasts are generated over 3-, 6-, and 12-month hori-
zons.” A lower RMSE relative to the benchmark, together
with a positive and statistically significant Clark and West
statistic, indicates superior predictive performance and
confirms the economic relevance of US-China trade ten-
sions in shaping oil market behaviour.

III. Main Finding

Table 1 shows that realized volatility is highly persistent
for both Brent and WTI, which is typical of energy markets.
Lagged volatility is significant across all specifications, with
WTI exhibiting slightly greater persistence, likely reflecting
stronger domestic influences.

Both Brent and WTI respond positively to US-China
trade tensions (UCT), but their responses differ across spot
and futures markets. For Brent, the spot market is more
volatile than the futures market, whereas for WTTI the fu-
tures market exhibits greater volatility than the spot mar-
ket. Taken together, these results suggest that trade ten-
sions may depress WTI demand and trading activity,
reducing spot-market volatility, while Brent is more ex-

S}

We got futures oil prices from investing.com and spot prices from the US Energy Information Administration (EIA). In addition, we use
the realized volatility, which is computed by estimating the annualized variance of oil price returns using a three-month rolling window.
The three-month rolling window size is chosen because most corporations publish quarterly performance reports, which generally influ-
ence movements in oil prices. The data span from April 1993 to February 2024. This is because of the UCT data availability.

The UCT data is obtained from https://www.policyuncertainty.com/US_China_Tension.html. The US-China Tension Index measures bi-
lateral tensions based on the proportion of articles in major U.S. newspapers that jointly reference the United States and China, discuss
contentious issues, and use tension-related language. Relevant search terms are identified using topic-modelling techniques, including
K-means clustering, guided Latent Dirichlet Allocation (LDA), and Newsmap, applied to a large corpus of manually curated tension-re-
lated articles. Consistent with the approach of Baker et al. (2016), the index reflects business and policy perceptions of bilateral tensions,
as evidenced by its strong correlation with mentions of US-China tensions in corporate earnings calls and presidential speeches, as well
as with external indicators such as anti-China legislative activity and voting divergence in the United Nations.

(&

4 Some preliminary analyses with summary statistics were suppressed due to word limit constraints for journal publication.

5 These choices align with established practices in forecasting research, enabling robust evaluation of model performance across different
forecast horizons.
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Figure 1. Crude Oil Realized Volatility vs the US-China Tension

Note: UCT is US-China Tension; Brent_RV denotes Brent realized volatility; WTI_RV means WTI realized volatility.

Brent WTI

posed to global trade disruptions that translate into higher
volatility.

Both oil benchmarks also respond significantly to global
geopolitical risk (GPR), with Brent showing a stronger re-
sponse. This is consistent with the global nature of oil mar-
kets. Brent is more affected by GPR because it prices about
two-thirds of the world’s oil, whereas WTI primarily serves
as the US pricing benchmark.

Out-of-sample results further confirm the value of the
UCT-based model. Relative RMSE and Clark and West
(2007) statistics indicate that specifications incorporating
UCT outperform the Random Walk benchmark. Overall, in-
cluding UCT improves forecast accuracy by capturing trade-
related uncertainty that directly affects oil demand and
pricing behaviour. This forecast improvement is particu-
larly relevant for investment and policy decisions that de-
pend on reliable measures of market risk.

We conduct a supplementary analysis to assess the eco-
nomic significance of the out-of-sample forecasts, beyond
statistical performance. The exercise proceeds in two steps.
First, we compute Sharpe ratios for Brent and WTI in both
spot and futures markets under the UCT-based and bench-

B(ren) -l
Var(ryin)
where E (r;.;) denotes the expected oil returns derived
from the predictive models; rf +p, 18 the risk-free asset and
Var (ry) is the variance of oil returns. The computed
Sharpe ratios are reported in the appendix (see Table A). A
higher Sharpe ratio indicates better excess returns per unit
of risk, providing greater economic value for investors.®
Second, we compute the utility gains reported in Table 2
as the difference between the Sharpe ratio from the UCT-
based model and that from the Random Walk benchmark.
A positive value indicates that incorporating trade tensions
increases utility, whereas a negative value implies the

benchmark performs better.

The positive utility values across the oil price proxies in-
dicate that the UCT-based models outperform the bench-
mark in both spot and futures markets. Moreover, adding
geopolitical risk (GPR) further increases utility gains, es-
pecially in the spot market. This underscores the role of
geopolitical uncertainty in explaining oil price dynamics.
The improvements are more pronounced for WTI than for
Brent, highlighting WTI’s greater sensitivity to US-centered
risks.

mark models. The Sharpe ratio is obtained as

6 Moreover, negative Sharpe ratios reflect periods of heightened US-China trade tensions and elevated volatility; the UCT model’s consis-
tently negative values indicate improved risk-adjusted performance relative to the Random Walk benchmark.
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Table 1. Results for realized volatility

Panel A: Correlation between UCT and GPR

uct GPR
UcT 1
GPR 0.0089 1
Panel B: In-sample Predictability result
Spot Futures Spot Futures
Without Control With control (GPR)
Brent WTI Brent WTI Brent WTI Brent WTI
Vol,_, 0.765™" 0761 0.682"" 0.707"" Vol,_, 0.753"" 0767 0.666™" 0.714™
(0.001) (0.004) (0.015) (0.010) (0.003) (0.006) (0.011) (0.008)
UCT,_, 0.452™" 0.213"™ 0.233"™ 0.295™ UCT,;_, 051" 0.252"™" 0.340"" 0.263"™
(0.008) (0.008) (0.021) (0.018) (0.009) (0.015) (0.023) (0.021)
GPR,_; 0.119™ 0.066™" 0.055™" 0.064™
(0.009) (0.005) (0.011) (0.009)
Panel C: Out-of-sample forecast Evaluation
Clark and West RRMSE
Without Control Without Control
Brent WTI Brent WTI Brent WTI Brent WTI
H= 4594 3146 2.902™ 3.016™ H= 0.924 0.964 0.976 0.967
H= 4.588™" 2,992 28157 29217 H=6 0.923 0.971 0.978 0.97
H=12 4.588"" 3.057°" 2.832"" 2,968 H=12 0.926 0.971 0.978 0.969
With Control With Control
H=3 4951 3.637" 3.409™ 3.469™ H=3 0.896 0.948 0.964 0.956
H=6 4.943" 3523 3319 3371 H=6 0.895 0.95 0.966 0.959
H=12 4.942" 35637 3.328™ 3.413™ H=12 0.896 0.952 0.966 0.958
Note: UCT denotes US-China tension and GPR denotes geopolitical risk. Superscripts ***, ** and * indicate rejection of the null of equal forecast accuracy at the 1%, 5%, and 10% lev-

els, respectively. t-statistics come from the Clark and West (2007) test. The null of a zero coefficient is rejected when the one-sided t-statistic exceeds 1.282 (10%), 1.645 (5%), or 2.00
(1%) (Clark & West, 2007). RRMSE is defined as the RMSE of the unrestricted model divided by the RMSE of the restricted model; values below 1 indicate that the unrestricted model

has lower RMSE (i.e., better forecast performance), and values above 1 indicate the opposite.

IV. Conclusion

Our study examines the interplay between US-China
trade tensions and crude oil market volatility across spot
and futures markets. We find that trade-related uncertainty
(UCT) heightens volatility, with WTI being more sensitive
than Brent, consistent with its stronger linkage to the US
market. To account for broader sources of global uncer-
tainty, we also include the geopolitical risk index (GPR)
as a control variable. While both spot and futures markets
respond to UCT, the two benchmarks exhibit distinct dy-
namics: Brent shows higher spot-market volatility, whereas
WTI displays stronger volatility in futures markets, reflect-
ing differences in market structure and exposure to trade-
related shocks. Moreover, our out-of-sample results indi-
cate that incorporating UCT improves Sharpe ratios and
enhances investor utility for WTI, leading to better risk-ad-
justed portfolio performance. Overall, these findings sug-
gest that investors and policymakers should monitor UCT
as an early-warning signal for potential market stress and
use it to inform interventions aimed at stabilising energy
markets. Despite these contributions, the paper relies on
a single measure of US-China tension and focuses on two
major oil benchmarks (Brent and WTI). Future research
could address these limitations by considering alternative
or composite measures of trade tensions, adding other oil

benchmarks, and examining spillovers across broader en-
ergy and financial markets.

Submitted: October 28, 2025 AEST. Accepted: February 14,
2026 AEST. Published: July 20, 2026 AEST.
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Figure 2. Predictability graph for oil volatility

Note: WTI refers to West Texas Intermediate and Brent indicates Brent crude oil.

Table 2. Utility gains from using the UCT-based predictive model for the oil market relative to the benchmark
model

4.0

36

3.2

28

24

20

16

Spot Futures
Brent vs. RW WTIlvs.RW Brent vs. RW WTlvs.RW

Without Control H=3 0.211258 0.246953 0.230141 0.352742

H=6 0.20958 0.245512 0.227682 0.347955

H=12 0.208103 0.244721 0.22628 0.345663
With Control H=3 0.312178 0.364243 0.282952 0.317458

H=6 0.308863 0.363923 0.280928 0.315049

H=12 0.307949 0.364409 0.279739 0.31355

Note: Utility gains are calculated by subtracting the Sharpe ratio of the benchmark model from that of the proposed model involving the US-China tension data.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License

(CCBY-SA-4.0). View this license's legal deed at https://creativecommons.org/licenses/by-sa/4.0 and legal code at https://cre-
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Appendix

Table A. Sharpe ratio for pricing the US-China trade tension

Model and Forecast Horizon Spot
Brent WTI
Main RW Main RW
Without Control H = -0.22686 -0.43812 -0.19562 -0.44257
H= -0.23265 -0.44223 -0.20109 -0.4466
H=12 -0.23597 -0.44407 -0.20368 -0.4484
With Control H= -0.12594 -0.43812 -0.07833 -0.44257
H= -0.13337 -0.44223 -0.08268 -0.4466
H=12 -0.13612 -0.44407 -0.08399 -0.4484
Futures
Without Control H=3 -0.20382 -0.43396 -0.08975 -0.44249
H=6 -0.21045 -0.43813 -0.09857 -0.44652
H=12 -0.21372 -0.44 -0.10266 -0.44832
With Control H=3 -0.15101 -0.433%96 -0.12503 -0.44249
H=6 -0.1572 -0.43813 -0.13147 -0.44652
H=12 -0.16026 -0.44 -0.13477 -0.44832

Note: Main denotes the UCT-based model for the oil market, while RW is the benchmark model that ignores UCT as well as any other (control) variable. RW refers to the random walk
model, which incorporates the intercept and lag of the dependent variable.
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