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Abstract

This study applies the CDIO framework to empirically compare two portfolio
construction approaches and evaluate futures hedging effectiveness within Taiwan's Al
supply chain electronics sector. Using TEJ data from May 2024 to May 2026 (484
trading days), 15 stocks across six subsectors (passive components, IC substrate,
thermal management, memory, fiberglass fabric, and CPO) are used to construct
Portfolio A (discretionary) and Portfolio B (data-driven).

Portfolio A concentrates in high-Beta leaders with a weighted Beta of 1.12 vs.
TWSE. Portfolio B employs a Top-Down two-stage Markowitz optimization, yielding
a weighted Beta of 1.14 with superior diversification. Portfolio B substantially
outperformed: cumulative return 2,064% and Sharpe Ratio 3.68, versus Portfolio A's
521% and 2.78.

For hedging, three instrument tiers were evaluated. Electronics futures proved
ineffective (R~ 1.1%—4.5%). Single-stock futures improved substantially, with a three-
instrument combination achieving R? = 74.7% for Portfolio A. A key finding is that
Hull's formula overestimates required contracts by 11.1x (Portfolio A) to 18.8x
(Portfolio B) under low correlation, while the OLS minimum-variance hedge ratio
provides a more practical alternative. A bear-market stress test (2025/02/24-04/14)
confirmed hedging value: Portfolio A's loss narrowed from —25.3% to —4.5%
(protecting 20.8 ppts); Portfolio B's from —28.6% to —17.9% (protecting 10.7 ppts).

The study concludes that data-driven construction outperforms discretionary
selection on a risk-adjusted basis, while greater portfolio diversification simultaneously

reduces the marginal effectiveness of single-stock futures hedging.

Keyword : Taiwan AI Supply Chain, Minimum-Variance Hedge,

Stress Testing, Efficient Frontier
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