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Dynamic Linkage between Chinese and American Stock
Markets and Macroeconomic Environment Shifts

from a Vast-Dimensional Perspective
Zheng Tingguo Ye Shiqi Fan Xiaolong Zhang Hongyin

Abstract: Combining symptomatic and fundamental treatment and integrating short-term and
long-term perspectives are essential for mitigating major financial risks. Given the complex internal and
external risk linkage between the Chinese and U.S. stock markets under changing macroeconomic
conditions, this paper extends an ultra-high-dimensional DCC MIDAS model to examine risk linkage from
both global and individual perspectives, across short-term and long-term horizons. Using the stock market
big data, we incorporate U.S.-China economic policy uncertainty and global geopolitical risk as proxies for
macroeconomic fluctuations to quantify bilateral risk linkages. Going beyond conventional approaches, we
construct complex networks based on short-term and long-term correlations and apply the TMFG filtering
algorithm to map them onto a low-dimensional manifold. This enables a dynamic, multi-level analysis of
risk interactions, identifying key nodes and measuring risk linkage at both the sectoral and stock levels.

Results show that macroeconomic proxies explain on average 31% of individual stock volatility,
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highlighting their importance in driving volatility and risk linkage. Compared to the U.S. market, Chinese
stock volatility is less sensitive to macroeconomic changes. In the short term, China’s non-ferrous metal
sectors (e.g. copper, aluminum) show strong connections with U.S. stocks, while key sectoral channels
include finance, real estate, and transportation. In the long term, significant risk linkages exist in
non-ferrous metals, finance, and coal. These findings shed light on cross-border risk transmission
mechanisms and provide valuable insights for preventing systemic financial risks.
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DCC-MIDASHA . BAKINF , A3 LASE [EESR 28 Sy v v 18] Ay ik e B R 5 = AT P i SRR BRI AR
SOOR MM, MR ERANEE ) H R 35 355 1, = log(p,, / p,, ) X100 o Herdt,  p, RIEEEER BRI
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H H A LASE ERESRAE 5 BN R, JRGGEEE 75742 2 41, I 18] 15 15 2007457 H 1 H %2022
F8H31H, HLAF3819MAE 5 H o ASCHE St UG I R HR AT R AL BE, i vherh 36158 H DL SR 52
(SR R R . ARG, T OAW (Fang%, 2017; YuflHuang, 2021; Li%, 2024)
MM, ASCIREUH E L5 BORA E . (EPU). SEE S5 ER AN & M AR A 2Bk M 1 E0R KU
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ZEFR BRI, I ) FEE 920044F7 H 282022468, 362182 (E .

= EIEE R AT
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ST PN TTHRRE L, DL SR S AR SR R AT K sh a3 . O IR 28 AL A
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