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Abstract This paper investigates the dynamic linkages among WTI, Brent,
and Shanghai crude oil futures markets during two major global
crises: the COVID-19 pandemic and the Russia-Ukraine conflict.
Using daily data from March 2018 to June 2024, the study
employs a suite of econometric techniques, including range-
based volatility estimators, the rolling Information Leadership
Share (ILS) measure, time-varying Granger causality (TVGC), and
wavelet coherence analysis. The results show that WTI futures
experienced higher volatility during episodes of severe global
uncertainty, whereas Shanghai futures exhibited greater volatility
during relatively stable periods. Despite its recent inception, the
Shanghai market demonstrated a strong and growing role in
price discovery, particularly during daytime trading. Causality
analysis confirms WTI's dominant predictive influence on both
Brent and Shanghai. Wavelet coherence reveals a persistently
strong alignment between WTI and Brent, alongside Shanghai's
gradual, long-term integration into global pricing dynamics.
These findings contribute to the literature on international
financial markets and energy economics, offering new insights
into market efficiency during extreme shocks within the global
crude oil benchmarks.

Keywords Author Keywords: Information leadership share (ILS); Time-varying
causality; Yang-Zhang volatility estimator; Wavelet coherence;

Crude oil futures; G15; Q41; C58
Keywords Plus: SECURITY

Author
Information

Corresponding Address
:

Mohamad,
Azhar

(corresponding
author)

Int Islamic Univ Malaysia, Dept Finance, Kulliyyah Econ &
Management Sci, Kuala Lumpur 53100, Malaysia
E-mail Addresses :
m.azhar@iium.edu.my
Addresses :

arrow_drop_down

7/14/26, 5:37 PM When crises hit: Volatility, price discovery leadership, and causal linkages among WTI, Brent, and Shanghai crude oil futures-…

https://www.webofscience.com/wos/woscc/full-record/WOS:001796380600004 2/11

https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Information%20leadership%20share%20(ILS)%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Time-varying%20causality%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Time-varying%20causality%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Yang-Zhang%20volatility%20estimator%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Wavelet%20coherence%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Crude%20oil%20futures%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22G15%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Q41%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22C58%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22SECURITY%5C%22%22%7D%5D&eventMode=oneClickSearch
mailto:m.azhar@iium.edu.my


1  Int Islamic Univ Malaysia, Dept Finance, Kulliyyah Econ &
Management Sci, Kuala Lumpur 53100, Malaysia

2  Univ Lorraine, CEREFIGE, DEM, Nancy, France
3  OP Jindal Global Univ, Jindal Global Business Sch, Finance

& Accounting Area, Sonipat, Haryana, India
4  Int Management Inst Kolkata IMI, 2-4C Judges Court Rd,

Kolkata 700027, India
E-mail Addresses :
m.azhar@iium.edu.my; vincent.fromentin@univ-lorraine.fr;

skinani@jgu.edu.in; arunava.vgsom@gmail.com

Data availability
statement

Data for this study were obtained under licence from LSEG
Refinitiv. A subscription to the database is required for access.

Conflict of
interest
statement

The authors declare no competing financial or other interests
that could influence the work reported in this paper.

Categories/
Classification

Research Areas: Business & Economics

Web of Science
Categories

Business, Finance

Funding

Kementerian Kewangan CIE25-013-0013

Journal information

MENU

arrow_drop_down

arrow_drop_down

arrow_drop_down

expand_more
View funding text

Funding agency Grant number

add See more data fields

7/14/26, 5:37 PM When crises hit: Volatility, price discovery leadership, and causal linkages among WTI, Brent, and Shanghai crude oil futures-…

https://www.webofscience.com/wos/woscc/full-record/WOS:001796380600004 3/11

mailto:m.azhar@iium.edu.my
mailto:vincent.fromentin@univ-lorraine.fr
mailto:skinani@jgu.edu.in
mailto:arunava.vgsom@gmail.com
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22WC%22,%22rowText%22:%22Business,%20Finance%22%7D%5D
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22FO%22,%22rowText%22:%22%5C%22Kementerian%20Kewangan%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22FG%22,%22rowText%22:%22%5C%22CIE25-013-0013%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=GetFTR&SrcApp=WOS&DestURL=https%3A%2F%2Fct.prod.getft.io%2FY2xhcml2YXRlLHNwcmluZ2VyLE1UQXVNVEExTnk5ek5ERXlOakF0TURJMkxUQXdORFEzTFRFLE0yVTRPRGRsT1dRdFlqazJOeTAwWVRJM0xXSTFZbUV0TUROaE56UXdZV1ZoWlRVNSxodHRwczovL2xpbmsuc3ByaW5nZXIuY29tL2NvbnRlbnQvcGRmLzEwLjEwNTcvczQxMjYwLTAyNi0wMDQ0Ny0xLnBkZg.xpRf08ZZTdTQjiAp0sbFtNM0wm7YzeCf6X_WwzeP3Wo&DestApp=GetFTR&SrcItemId=WOS:001796380600004&SrcAppSID=EUW1ED0F58R2VDVIPyDxBlFK37q3c&HMAC=EGLtWkcnEpm9bWlwk4saGXR1z9UKiqwbsq%2BSpkMuoyY%3D


ISSN 1470-8272

eISSN 1479-179X

Current
Publisher

PALGRAVE MACMILLAN LTD, BRUNEL RD BLDG, 
HOUNDMILLS, BASINGSTOKE RG21 6XS, HANTS, 
ENGLAND

Research
Areas

Business & Economics

Web of
Science
Categories

Business, Finance

Journal
Impact
Factor ™
(2025)

Journal
Citation
Indicator ™
(2025)

Citation Network

In Web of Science Core Collection

0 Citations

44
Cited References

How does this document's citation
performance compare to peers?

Use in Web of Science

1 1
Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

Emerging Sources Citation
Index (ESCI)

Suggest a correction
If you would like to improve the

MENU JOURNAL OF ASSET MANAGEMENT

arrow_forwardLearn more

arrow_back View Journal Impact

1.7

0.36

add_alert Create citation alert

arrow_forward View Related Records

of 1001

Full text at publisher

Export 
expand_more

Add To Marked List

7/14/26, 5:37 PM When crises hit: Volatility, price discovery leadership, and causal linkages among WTI, Brent, and Shanghai crude oil futures-…

https://www.webofscience.com/wos/woscc/full-record/WOS:001796380600004 4/11

https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22SO%22,%22rowText%22:%22JOURNAL%20OF%20ASSET%20MANAGEMENT%22%7D%5D
javascript:void(0)
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=GetFTR&SrcApp=WOS&DestURL=https%3A%2F%2Fct.prod.getft.io%2FY2xhcml2YXRlLHNwcmluZ2VyLE1UQXVNVEExTnk5ek5ERXlOakF0TURJMkxUQXdORFEzTFRFLE0yVTRPRGRsT1dRdFlqazJOeTAwWVRJM0xXSTFZbUV0TUROaE56UXdZV1ZoWlRVNSxodHRwczovL2xpbmsuc3ByaW5nZXIuY29tL2NvbnRlbnQvcGRmLzEwLjEwNTcvczQxMjYwLTAyNi0wMDQ0Ny0xLnBkZg.xpRf08ZZTdTQjiAp0sbFtNM0wm7YzeCf6X_WwzeP3Wo&DestApp=GetFTR&SrcItemId=WOS:001796380600004&SrcAppSID=EUW1ED0F58R2VDVIPyDxBlFK37q3c&HMAC=EGLtWkcnEpm9bWlwk4saGXR1z9UKiqwbsq%2BSpkMuoyY%3D


Data is from InCites Benchmarking &
Analytics

quality of the data in this record,
please Suggest a correction

44 Cited References View as set
of results

Showing  30  of  44 (from Web of Science Core Collection)

1 Price discovery in agricultural
commodity markets: Do
speculators contribute?

Bohl, MT; Siklos, PL; (...); Wellenreuther, C
Jun 2020 | JOURNAL OF COMMODITY MARKETS 18

23
Citations

39
References

Related records

Full Text at Publisher
more_horiz

2 An investigation into the dynamic
relationship between international
and China's crude oil prices

Chan, HL and Woo, KY

2016 |  48(24), pp.2215-
2224

18
Citations

39
References

Related records

APPLIED ECONOMICSarrow_drop_down

Full Text at Publisher
more_horiz

arrow_back
Open comparison metrics

panel

7/14/26, 5:37 PM When crises hit: Volatility, price discovery leadership, and causal linkages among WTI, Brent, and Shanghai crude oil futures-…

https://www.webofscience.com/wos/woscc/full-record/WOS:001796380600004 5/11

javascript:void(0)
https://www.webofscience.com/wos/woscc/summary/f07b0ca7-cc7a-439f-9faf-dcdb6afb8d59-01beb214ab/author-ascending/1
https://www.webofscience.com/wos/woscc/full-record/WOS:000562930800001
https://www.webofscience.com/wos/woscc/full-record/WOS:000562930800001
https://www.webofscience.com/wos/woscc/full-record/WOS:000562930800001
https://www.webofscience.com/wos/author/record/5235436
https://www.webofscience.com/wos/author/record/29222934
https://www.webofscience.com/wos/author/record/30707952
https://www.webofscience.com/wos/woscc/citing-summary/WOS:000562930800001?from=woscc&type=colluid&eventMode=timeCitedOnSummary
https://www.webofscience.com/wos/woscc/cited-references-summary/WOS:000562930800001?type=colluid&from=woscc
https://www.webofscience.com/wos/woscc/related-records-summary/WOS:000562930800001?type=colluid&from=woscc
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=DOISource&SrcApp=WOS&KeyAID=10.1016%2Fj.jcomm.2019.05.001&DestApp=DOI&SrcAppSID=EUW1ED0F58R2VDVIPyDxBlFK37q3c&SrcJTitle=JOURNAL+OF+COMMODITY+MARKETS&DestDOIRegistrantName=Elsevier
https://www.webofscience.com/wos/woscc/full-record/WOS:000372791300001
https://www.webofscience.com/wos/woscc/full-record/WOS:000372791300001
https://www.webofscience.com/wos/woscc/full-record/WOS:000372791300001
https://www.webofscience.com/wos/author/record/20470410
https://www.webofscience.com/wos/author/record/6017523
https://www.webofscience.com/wos/woscc/citing-summary/WOS:000372791300001?from=woscc&type=colluid&eventMode=timeCitedOnSummary
https://www.webofscience.com/wos/woscc/cited-references-summary/WOS:000372791300001?type=colluid&from=woscc
https://www.webofscience.com/wos/woscc/related-records-summary/WOS:000372791300001?type=colluid&from=woscc
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=DOISource&SrcApp=WOS&KeyAID=10.1080%2F00036846.2015.1117046&DestApp=DOI&SrcAppSID=EUW1ED0F58R2VDVIPyDxBlFK37q3c&SrcJTitle=APPLIED+ECONOMICS&DestDOIRegistrantName=Informa+UK+%28Taylor+%26+Francis%29

