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Abstract

This paper proposes an ETF sector rotation strategy based on a momentum factor and covariance
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matrix shrinkage optimization. The strategy first constructs a composite momentum score using
linear regression to identify ETFs with both strong and stable price trends. Portfolio weights are then
optimized through covariance matrix shrinkage to reduce estimation errors and enhance risk con-
trol, followed by a monthly rebalancing mechanism for dynamic allocation. Backtesting from June
2021 to December 2025 shows a cumulative return of 74.81% and an excess return of 101.30% over
the CSI 300 Index, with a maximum drawdown of 25.97%, a Sharpe ratio of 0.567, and a Sortino ratio
of 0.825. Robustness tests further demonstrate that the strategy maintains stable risk-return char-
acteristics under different momentum windows, risk-aversion parameters, and shrinkage intensi-
ties, indicating that performance does not rely on specific parameter settings. The results suggest
that integrating momentum signals with risk optimization provides a practical quantitative frame-
work for ETF sector rotation allocation.
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Figure 1. Comparison of investment returns between ETF rotation strategy and CSI 300 buy-and-hold
strategy
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Table 3. Performance of strategy backtesting results
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Table 4. Results of momentum window sensitivity analysis
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Table 5. Results of risk aversion sensitivity analysis
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Table 6. Results of covariance shrinkage sensitivity analysis
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