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This paper presents a systematic empirical analysis of performance persistence and
hedge calibration between actively managed mutual funds in China’s A-share market from
2006 to 2024. We use a large number of daily and monthly returns to evaluate fund behavior
compared to key benchmarks (HS300, ZZ500 and ZZ800) in several regimes. We find that
while the average fund performs worse than market index, the top quintile shows significant
positive alpha and higher Sharpe ratios, which indicate that stock-selection is still very good.
We design market neutral strategies by hedging top funds against indices with different
hedge ratios (f = 0.6—1.4) and partial hedging (B = 0.6-0.8) provides the best risk-adjusted
returns and the least drawdowns, which emphasize the importance of dynamic hedge
calibration. Checker for ranking horizons, transaction costs and market conditions indicates
that these results are stable. We supplement the literature on active management and fund
selection in emerging markets by linking performance persistence, hedge efficiency, and
investor attention in China’s dynamic mutual-fund ecosystem.

A-share mutual funds, active management, performance persistence, hedge ratio
calibration, market-neutral strategy

China’s A-share mutual-fund market represents one of the largest and most rapidly evolving
investment environments in the world. As an emerging market undergoing gradual liberalization, it
offers a natural laboratory for studying the dynamics of active management, investor behavior, and
risk-adjusted performance under evolving institutional constraints. While prior literature has
examined fund performance in developed markets, relatively little is known about how active
managers in China’s partially liberalized system generate and sustain alpha over time.

This study investigates the performance characteristics of Chinese mutual funds relative to key
equity benchmarks in the A-share market. Using daily return data for a comprehensive panel of
actively managed mutual funds and three representative indices—HS300 (000300.SH), ZZ500
(000905.SH), and ZZ800 (000906.SH)—we examine fund behavior across multiple market regimes
and construct portfolio strategies to evaluate the persistence of active-management skill.

Our analysis combines cumulative performance measures, regression-based alpha and beta
estimates, and dynamic hedge-ratio calibration to assess whether top-performing funds can deliver
persistent excess returns after controlling for market exposure.

© 2026 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).
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1.1. Comprehensive large-sample analysis across multiple regimes

We compile and clean an extensive panel of daily mutual-fund and index returns from 2006 to 2024,
converting them into monthly compounded series for cross-period comparability. This dataset spans
multiple structural phases of China’s A-share market, including the 2008 global financial crisis, the
2014-2015 bull-bear transition, and the 2016 circuit-break period. Evaluating performance through
Sharpe, Sortino, and Calmar ratios, along with higher moments such as skewness and kurtosis,
enables us to capture risk asymmetries and behavioral patterns that shorter samples may miss.

The large-sample design allows for a robust analysis of fund behavior across cycles of
exuberance, correction, and policy reform—providing a foundation for assessing whether active-
management skill persists in changing macro-financial conditions.

1.2. Systematic evaluation of fund-selection strategies

We test for performance persistence by forming quintile portfolios ranked on trailing returns and
evaluating their out-of-sample performance relative to benchmarks. The construction of these
quintile portfolios provides a practical test of whether “past winners continue to win.”

By comparing cumulative returns, volatility, and drawdowns across quintiles, we observe
consistent outperformance of the top-tranche portfolios even after accounting for transaction costs
and volatility differentials. This evidence supports the view that fund-selection based on historical
performance can retain predictive power in the A-share context.

1.3. Hedge-ratio calibration and market-neutral strategy performance

To assess the extent to which top-performing funds generate alpha independent of market
movements, we implement a series of market-neutral strategies. These involve going long the top
20% of funds and shorting benchmark indices with varying hedge ratios (f = 0.6, 0.8, 1.0, 1.2, 1.4).

We find that partial hedging at least in the range B = 0.6-0.8 leads to the largest Sharpe ratio and
smallest drawdowns, showing that keeping a cautious exposure to market dynamics provides upside
potential and increases overall portfolio volatility. Unlike previous studies assuming fixed or
regression-implied beta, our study explicitly calibrates hedge ratios, providing a dynamic way of
evaluating alpha stability in emerging markets.

1.4. Key contributions

This paper contributes to the literature on fund performance and market-neutral strategies in several
ways.

» Comprehensive evidence: We present a large-sample evaluation of Chinese mutual-fund returns
across nearly two decades of distinct market regimes.

* Performance-based selection: By ranking funds on trailing performance, we document
persistence in top-quintile managers' results even after accounting for risk and costs.

* Dynamic hedge calibration: We develop and test variable hedge ratios, showing that partial
hedging (B < 0.6-0.8) optimizes risk-adjusted returns.

* Institutional relevance: Our results have practical implications for large allocators seeking to
balance alpha generation with volatility control in China's evolving capital markets.

Collectively, these contributions advance understanding of how active management skill and
hedge calibration jointly influence risk-adjusted performance in emerging markets.
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Research on mutual fund performance and active management has evolved substantially over the
past three decades, forming two major lines of inquiry: (1) the persistence of fund performance and
the existence of managerial skill, and (2) the behavioral and structural factors that influence fund
efficiency and investor outcomes.

Early studies in developed markets established a mixed empirical record regarding performance
persistence. Carhart [1] extended the Fama—French three-factor model by introducing a momentum
factor and found that persistence in fund returns is largely explained by systematic exposures rather
than superior managerial ability. Fama and French [2] further argued that, after accounting for fees
and market factors, most active funds underperform passive benchmarks on a net basis, implying
that apparent skill often reflects luck or style tilts. Nevertheless, subsequent work identified subsets
of managers—typically those with high conviction or informational advantages—who generate
persistent positive alpha, particularly in less efficient market segments.

In new markets such as China’s A-share market, however, the results are more heterogeneous.
Baseline frictions, market segmentation, and information asymmetry leave a gap where active
management can potentially be more important than those on emerging markets. Chinese mutual
funds study that, while the average fund struggles against popular benchmarks, only a small
percentage of top-performing managers still provide significant alpha across sub-periods. These
studies suggest that low market efficiency and behavioral bias of retail investors will increase the
scope of skill based active management.

A related line of research considers behavioral and attention-based factors of the performance of
fund: Hirshleifer, Lim, Teoh [3] find that small investor attention hurts performance persistence
while Fang, Kempf and Trapp [4] find fund-manager neglecting the data reduces persistence. These
findings have found applications in China’s retail-dominated fund market in which cognitive
frictions and delay in response to information may lead to exploitable inefficiencies. Applying
attention dynamics into fund-selection mechanisms helps to explain why some managers generally
outperform others with overall difficulty to maintain alpha.

Parallel to performance persistence research, the hedge-fund and dynamic-exposure literature
provides important context for understanding hedge calibration in market-neutral strategies. Fung
and Hsieh documented that hedge-fund returns can be characterized by nonlinear payoffs and
dynamic beta exposure in [5] and [6] ; excessive hedging or strict neutrality often erodes alpha,
whereas moderate, adaptive exposure improves risk-adjusted returns. This perspective complements
studies of mutual funds by emphasizing that strategic flexibility—not rigid neutrality—optimizes
portfolio efficiency.

Building on these theoretical and empirical foundations, the present study extends the literature
by providing the first large-sample, long-horizon evaluation of performance persistence and
dynamic hedge-ratio calibration in China’s mutual-fund industry. By linking cross-sectional fund-
selection strategies to market-neutral implementations, this work integrates the active-management,
attention-behavior, and hedge-calibration literatures into a unified empirical framework suited to an
emerging-market setting.

We compiled two datasets:
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* Fund Daily Returns-Daily percentage returns for actively managed mutual funds trading in
China’s A-share market. Leading zero returns prior to a fund’s inception were excluded to avoid
bias.

* Index Daily Returns-Daily percentage returns for the HS300 (000300.SH), ZZ500 (000905.SH),
and ZZ800 (000906.SH) benchmarks.

All daily returns were standardized by converting percentage units to decimals and aligning date
formats across datasets.

To ensure comparability across funds with different inception dates and trading frequencies, daily
returns were aggregated into monthly compounded returns using geometric aggregation: Ry,
Htém (1+ Ty )—1

Internal NaN values were naturally ignored in the compounding process, while pre-inception
placeholder zeros were removed to prevent artificial smoothing of early returns. The same procedure
was applied to all three benchmark indices to maintain consistent aggregation structures.

The outputs of this stage include:

* monthly fund returns: a month x fund matrix

* monthly index_returns: a month x {HS300, ZZ500, ZZ800} panel

These monthly panels form the foundation of subsequent performance and regression analyses.

3.2. Aggregate fund performance measurement

An equal-weighted portfolio of all actively trading funds was constructed for each month by
averaging all available fund returns. This equal-weighted approach avoids concentration in large
AUM funds and mitigates survivorship distortions.

The resulting equity curve was used to compute a comprehensive set of performance metrics:

« annualized return and volatility

* Sharpe and Sortino ratios

* maximum drawdown and Calmar ratio

* skewness and kurtosis of monthly returns

Together, these statistics characterize the risk—return profile of Chinese active managers.

3.3. Portfolio formation and performance persistence

To examine performance persistence, funds were ranked monthly on their trailing k-month
performance (average or cumulative return). Eligible funds—those with sufficient historical data
within the ranking window—were sorted into five equal-sized groups (Q1 = Top Tranche ... Q5 =
Bottom).

These portfolios were then held out-of-sample in month t+1, strictly maintaining no-look-ahead
discipline. Equal weights were applied to avoid excessive exposure to top performers with large
AUM.

Performance evaluation for each quintile included cumulative returns, annualized risk-return
statistics, and benchmark comparisons. The Top Tranche portfolio (Q1) served as the primary
indicator of persistent fund-selection skill.

3.4. Regression-based factor diagnostics

To distinguish true manager skill from passive market exposure, daily equal-weighted fund returns
were regressed on benchmark index returns using ordinary least squares.
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Two model specifications were estimated:

; . pfund — HS300
Single-factor: r;""¢ =o+ 1y + g
Two-factor: riund =0+ Blrflsm + B2rtZZ500 + &

Only intersecting trading days were used to prevent misalignment, and days without active funds
were excluded. These regressions yield estimates of alpha (abnormal performance) and beta
(systematic exposure), forming a diagnostic foundation for the hedging strategies.

3.5. Market-neutral strategy construction

To isolate managerial skill, we constructed market-neutral portfolios by selecting the top 20% of
funds (based on trailing performance) and hedging their returns against benchmark indices at
varying hedge ratios: B € {0.6, 0.8, 1.0, 1.2, 1.4}.

The excess-return series was computed as:

excess — ,,top _ n. ,benchmark
t+1 T — BT

Two complementary implementations were used:

1. Monthly-ranking with next-month holding

* Daily returns — monthly compounding

* Monthly benchmark = average of HS300/Z2Z2500/ZZ800

* Ranking based on past-k-month performance

* Equal-weighted holding in month t+1

2. Daily engine with robust inception handling

* Daily cleaning using strict pre-inception removal

* Monthly ranking window of 12 months

* Equal-weighted daily returns for selected top funds

* Daily excess returns computed for each 3

» Annualized statistics computed using 252 trading days

For every hedge ratio 3, we evaluated:

« annualized return and volatility

* Sharpe ratio

* maximum drawdown

 cumulative performance curves

* win rate (percentage of positive-return periods)

This design allows a systematic comparison of how partial versus full hedging affects risk-
adjusted performance, and how dynamic hedge calibration influences alpha conservation.

r

3.6. Visualization and reporting

Across all analyses, we generated:
 cumulative return plots (fund vs. index, quintiles, hedging strategies)
* regression summary tables
* performance-statistic tables for each hedge ratio
* exported CSV and PNG files for reproducibility
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4. Results

4.1. Aggregate fund performance

Summary statistics for the equal-weighted portfolio of all actively trading funds are shown in Table
1 and Figure 1. They include performance statistics of the equal-weighted portfolio of all actively
managed mutual funds in the Chinese A-share market. Metrics include annualized return, volatility,
Sharpe ratio, Sortino ratio, Calmar ratio, skewness, kurtosis, and maximum drawdown. The results
indicate that while the average fund achieves relatively high absolute returns, it remains highly
exposed to tail risks and large drawdowns, underscoring the difficulty of consistent alpha generation

in China’s mutual fund industry.

Table 1. Aggregate fund performance

Metric Value
Annualized Return 15.51%
Annualized Volatility 24.13%
Sharpe Ratio 0.6430
Sortino Ratio 0.9489
Maximum Drawdown -57.10%
Calmar Ratio 0.2717
Skewness —0.1498
Kurtosis 1.1671

Cumulative Returns of Average Fund Portfolio versus Indices

Cumulative Growth (x)
o

— AvgFund
HS300

— zz500

— zz800

2008

Date

2024

Figure 1. Cumulative returns of average fund portfolio versus indices

4.2. Two-factor regression (HS300 and Z.Z500)

Regressing average fund returns on HS300 and ZZ500 daily returns yields statistically significant
positive alpha and moderate factor loadings, as shown in Table 2. Reported statistics include alpha,
betas, t-statistics, and R-squared. The significantly positive alpha confirms that, on average, Chinese
mutual funds generate excess returns beyond passive benchmark exposure, highlighting the presence

of genuine active management skill.
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Table 2. Two-factor regression results (HS300 and ZZ500)

Statistic Estimate (t-Statistic) / Value
Alpha 0.022733 (t=3.54)
Beta HS300 0.361295 (t=42.75)
Beta 77500 0.390950 (t=52.74)
R-squared 0.8892

4.3. Quintile portfolio analysis

Performance comparison between the Top Tranche (Quintile 1) and a benchmark index is shown in
Table 3 and Figure 2. Top-tranche funds deliver substantially higher annualized returns and Sharpe
ratios, coupled with lower volatility and smaller drawdowns, demonstrating strong performance
persistence among skilled fund managers in the A-share market.

Table 3. Quintile portfolio performance

Metric Top Tranche (Q1) Benchmark Index
Annualized Return 15.97% 7.39%
Annualized Volatility 22.47% 26.18%
Sharpe Ratio 0.7107 0.2822
Maximum Drawdown —57.15% —71.76%

Cumulative Returns of Fund Quintiles and Benchmark Index

Cumulative Return

2008 2012 2016 2020 2024

Figure 2. Cumulative return curves comparing quintile fund portfolios (Q1-Q5) with the benchmark
index

4.4. Highlighted: market-neutral strategy—top 20% fund portfolio long + index short (varying

)

To assess pure manager skill, we construct market-neutral portfolios by going long the Top 20%
fund portfolio and shorting the benchmark index. Varying  produces the following performance
statistics in Table4, Figure 3, and Figure 4. The results show that partial hedging (B = 0.6-0.8)
delivers the highest Sharpe ratios and smallest drawdowns, confirming that calibrated—not full—
neutrality optimizes risk-adjusted performance for institutional investors.
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Table 4. Market-neutral strategy performance under varying hedge ratios (j3)

B Hedge Coefficient Annualized Return Annualized Volatility Sharpe Ratio Maximum Drawdown

0.6 10.58% 12.12% 0.87 -30.66%
0.8 8.51% 12.02% 0.71 —26.10%
1.0 6.44% 13.96% 0.46 -31.48%
1.2 4.37% 17.27% 0.25 —46.57%
1.4 2.30% 21.31% 0.11 —62.51%

Cumulative Excess Returns of Market Neutral Strategies

—— Beta=06
— Beta=038
— Beta=1.0

Beta=12
— Beta=14

Cumulative Returns

| &

2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Date

Figure 3. Cumulative excess returns of market-neutral strategies under varying hedge ratios (f = 0.6,
0.8,1.0,1.2,1.4)

Sharpe Ratios across Hedge Ratios B (Lookback=6M, Index=000300.SH)
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Figure 4. Sharpe ratios across hedge ratios ()

Key observation: a hedge ratio of = 0.6 offers the best risk-adjusted performance, indicating
that partial hedging preserves upside potential while reducing volatility and drawdowns relative to
higher-p3 implementations.
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4.5. Robustness checks

To ensure that our findings on fund-selection persistence and market-neutral performance are not
driven by specific parameter choices or unrealistic assumptions, we conduct three sets of robustness
checks. These tests assess the sensitivity of our results to lookback horizon, transaction costs, and
market conditions, thereby confirming the stability and practical relevance of our main conclusions.

4.5.1. Lookback horizon

We vary the ranking window for fund performance from the baseline 6-month horizon to shorter (3-
month) and longer (12-month) windows. This test examines whether persistence patterns depend on
the time horizon used to evaluate past performance.

Findings: As shown in Figure 5, all three horizons yield substantial outperformance of the top-
tranche portfolio relative to the benchmark. The 12-month horizon produces the highest cumulative
return and Sharpe ratio, indicating that longer-term signals capture sustained manager skill. The 6-
month window offers a balanced trade-off between return and volatility, while the more reactive 3-
month horizon underperforms slightly during volatile episodes. These results confirm that the
persistence of top-performing funds is robust to the choice of ranking horizon.

4.5.2. Transaction costs

We next examine the effect of transaction costs on fund-selection profitability. Specifically, we
impose round-trip trading cost assumptions of 0 bps, 20 bps, and 50 bps per rebalance to test
whether performance persistence survives realistic frictional environments.

Findings: Even under the most conservative 50 bps scenario, the top-quintile portfolios continue
to outperform the benchmark index on both absolute and risk-adjusted bases. This demonstrates that
alpha generation is not driven by frictionless trading and remains economically meaningful after
accounting for market frictions.

4.5.3. Market conditions

Finally, we test the robustness of our selection and hedging results across different market regimes,
including bull (2006-2007, 2014-2015), bear (2008-2009, 2018), and volatile transition periods
(2016 circuit-break event), as shown in Figure 5.

Findings: The performance advantage of the top-tranche portfolios and the superior Sharpe ratios
of partial hedges (B = 0.6-0.8) persist across all subperiods, though absolute returns fluctuate with
market cycles. This confirms that the observed alpha and optimal hedging behavior are structural
rather than regime-specific.

Collectively, these robustness checks reinforce the credibility of our main findings: (1) top-
performing funds exhibit persistent skill across horizons and costs, and (2) partial hedging remains
the most effective approach to capturing alpha with controlled risk under diverse market
environments.
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Top Tranche Cumulative Returns (3/6/12M lookbacks, costs=0/20/50bps)

Cumulative Return
5

2008 2012 2016 2020 2024

Figure 5. Robustness of top tranche strategies under varying lookback horizons and transaction costs
S. Discussion

Our findings contribute to the broader literature on active management, performance persistence,
and investor behavior in emerging markets. The superior results of the Top Tranche portfolios
resonate with classic evidence from Carhart in [1], who documented that fund returns exhibit
momentum largely due to style tilts and factor exposures, with persistence beyond one year being
rare. In our large-sample A-share setting, we detect economically meaningful and statistically
significant persistence among the best-performing managers, suggesting that the Chinese market
still offers opportunities for skilled active management. This stands in partial contrast to the U.S.
evidence summarized by Fama and French in [2], who argue that most actively managed funds
underperform passive benchmarks net of costs. Our results highlight that structural frictions and
market segmentation in China may create conditions under which top-tier managers can consistently
generate positive alpha.

Beyond traditional performance persistence, our findings can also be understood through the lens
of institutional investor behavior and attention allocation. Recent studies, such as Fang et al. in [4],
show that institutional inattention—measured by delayed reactions to earnings or macro
announcements—can lead to mispricing and reduced fund performance. Similarly, Hirshleifer et al.
in [3] emphasize that limited attention among investors leads to underreaction and lower pricing
precision, particularly in complex or information-heavy environments. In our context, the persistent
outperformance of top-tranche managers may partly reflect their superior information-processing
capacity and attentiveness to market signals, enabling them to exploit inefficiencies that less
attentive managers overlook.

Moreover, the dynamics observed in our market-neutral strategies align with the broader
literature on hedge fund behavior and dynamic exposure management. Consistent with Fung and
Hsieh in [5] and [6], we find that excessive hedging (B > 1.2) erodes alpha and magnifies
drawdowns, whereas moderate, dynamically calibrated hedging (f = 0.6-0.8) enhances Sharpe ratios
and stability. This supports the argument that strategic flexibility, rather than strict neutrality, allows
managers to better capture skill-based alpha while managing systematic risk.

From a behavioral-finance perspective, these results also highlight the potential role of inattention
bias in fund selection and risk management. Inattention may cause institutional allocators to
overreact to recent performance or neglect dynamic risk exposures, leading to suboptimal allocation
decisions. Our framework-combining performance-based fund selection with calibrated hedging-

188



Proceedings of ICFTBA 2025 Symposium: Data-Driven Decision Making in Business and Economics
DOI: 10.54254/2754-1169/2025.BL30918

illustrates how disciplined attention to both past performance and beta exposure can mitigate these
behavioral inefficiencies.

Finally, the policy implications are noteworthy. As China’s mutual fund industry matures and
institutional participation deepens, improving transparency, disclosure quality, and analytical tools
can help investors overcome information overload and attention constraints. For large allocators
such as pension funds, insurance companies, and sovereign wealth funds, the evidence suggests that
integrating attention-sensitive fund evaluation metrics could enhance portfolio efficiency and
support more sustainable alpha generation.

Overall, this study extends existing work on mutual fund persistence by integrating insights from
attention theory, active management skill, and hedge-ratio calibration, offering a comprehensive
behavioral and structural perspective on performance in China’s A-share fund market.

We provide significant empirical evidence on persistence and hedging performance of actively
managed funds in China's A-share market. We conduct systematic studies on the daily and monthly
performances from 2006-2024 of actively manages funds and present several consistent results.

First, while the average actively managed fund falls short of popular market indexes (HS300 and
7.7500), these top-quintile portfolios provide good alpha and better Sharpe ratios. This suggests that
many skilled managers in China’s mutual fund industry exhibit persistent stock-selection capability
that is not captured by traditional market-factor exposures.

Second, the performance persistence of these top group managers is positive over various
lookback windows and transaction-cost assumptions. This implies that the observed alpha is more
economic and not an artifact of frictionless backtesting.

Third, partial market neutral with hedge ratios around =0.6-0.8 achieve the highest risk-adjusted
performance. This is an indication that moderate hedging, not full market neutral, allows managers
to keep upside power without introducing systematic risk. This result is in contradiction with the
traditional assumption that full hedging always maximizes efficiency; rather dynamic exposure
calibration is a key issue.

From a practical point of view, this results are of the relevance to institutional investors and
policymakers. For pension funds, insurance companies and sovereign investors, disciplined
performance based selection combined with calibrated hedging can systematically improve portfolio
efficiency. For regulators, the results demonstrate that transparency and data availability can be
provided to support evidence-based fund evaluation policies in China's emerging asset-management
sector.

From the theoretical point of views, our results complement recent work on attention-based
behavior in asset management. The persistence of the alpha of top group funds does not change on
the grounds that skilled managers have high information processing and attentional discipline, which
allows them to exploit inefficiencies in an information-fractured environment characterized by
informational challenges and market segmentation. The behavioral aspects of the performance can
benefit the understanding of how human and institutional factors interact with formal investment.

In conclusion, we show that disciplined selection and moderate hedgings allow skilled Chinese
fund managers to maintain alpha when the most active strategies fail. This supports both studies on
the persistence of fund and behavioral-finance interpretations of active-management success in
emerging markets.
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7. Future research

Future work can extend this analysis by linking fund-level performance to investor flows and
disclosure behavior, allowing a deeper understanding of how attention, information transparency,
and capital mobility interact with persistent alpha. Incorporating delisted and merged funds would
help address survivorship bias and present a more complete view of industry-wide performance
dynamics. Further, integrating liquidity costs and market-impact adjustments could bridge the gap
between back-tested performance and practical implementation. Finally, employing machine-
learning techniques such as gradient boosting or neural networks to model nonlinear relationships
between fund characteristics and future returns could refine predictive accuracy and uncover new
determinants of manager skill. Together, these extensions would strengthen the empirical foundation
for understanding how informational efficiency, behavioral attention, and market structure jointly
shape the sustainability of active-management performance in China’s maturing A-share ecosystem.
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