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Abstract

The interconnections among assets in financial markets encompass both linear risk transmission
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characteristics and complex nonlinear information interaction mechanisms. However, traditional
financial networks constructed based on correlation coefficients are inadequate for fully capturing
the true operational patterns of the market. This paper utilizes daily trading data of CSI 300 constitu-
ent stocks and adopts a rolling window approach to construct a two-layer dynamic financial net-
work that integrates Granger causality for linear risk transmission and Transfer Entropy for non-
linear information flow. Furthermore, a sixth-order tensor is employed to integrate the temporal
dimension with inter-layer relationships, and the MT-HITS algorithm is applied to compute the Hub
centrality and Authority centrality of stocks within the network. On this basis, a stock selection
strategy based on network centrality is developed and combined with the CVaR model for portfolio
optimization. The results show that the financial market exhibits significant dynamic evolution
characteristics. The investment strategy based on low Authority centrality significantly outper-
forms the benchmark strategy, indicating that core stocks in the network tend to bear higher sys-
temic risk, while stocks at the network periphery demonstrate superior risk-return profiles.
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Figure 1. Evolution of network density
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Figure 3. Number of communities in the granger layer
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Figure 4. Number of communities in the transfer entropy layer
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Table 2. Portfolio performance comparison of alternative stock selection strategies
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Figure 5. Comparison of cumulative returns across alternative stock selection strategies
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PLA=0.1, K=15 K%M, M3 FHREREN /8 A MRS RKE, LA BUENT 0.1 1, HAFE
el as T IR R 3] 13.35%, 4 4 BUKT 0.1 I, ALt BT aRiE M N I%, ERE AN 0.1 5 0.2 1), P
HEAN R Z B R, BB Auth (R SRIE FEIX AN X [A] YR ILLL AR 2 « IR AT DAE Y, Bl RS A& 11 2
FERIRR S, HAEWE AT 2 T RE& S, X3 B I 55 0 XU 20 SR 2 BR il 40 & XU ai ML Be 7, A
PR AR B Gk . MR IR R K MRS IR 45 kG, i th 5 Ram ) 15 Hit, F4bi i 2 i
6.81%$2 71 14.35%, HE LA 0.2297 #2T7F 4 0.5848, 5 Wad B B Ik I B0 R Bh T BUIE R 4t X
Bz, 2 A )RR TR 5 R s K, 2RI 5 USRI, M A =0.1, K =15 FEETREE 1 X
I 5 WA 2~ 18T

gE b, fEAFZH T SRR T 1 Auth RS ) BEORFEIEYCRT, VERAMK Auth SREBERILIEIREMK
T I — e S HUE SR e rE s E, ARG, Ui g HO AT LS E B R A BE
MR TANE, AP S 500038 B AR R AR AR A AR

4, gig
ARICHEEFIPER 300 R i H 22 2 5ds, RAHESE VAR EHS Granger [FIRKRYE Transfer
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s[RI, RSO — S SR T R EE (3L, R B AR A M AR R B A A B R R A&
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e HE
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