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Abstract. This study provides a comprehensive analysis of the operational model
and optimization pathways of the government-guided fund in District J, Shang-
hai. First, the research identifies key challenges in the current fund management
framework, including ambiguous delineation of responsibilities between the gov-
ernment and fund management institutions, insufficient professional investment
capabilities, imperfect performance evaluation and regulatory systems, and the
lack of effective error-tolerance mechanisms. Building on these challenges, the
study employs simulation-based analysis to propose optimization strategies: em-
phasizing clearer division of management responsibilities, enhancing investment
expertise, improving evaluation and oversight mechanisms, and establishing a
robust error-tolerance framework. Furthermore, the paper recommends prioritiz-
ing support for technological innovation and strategic emerging industries while
optimizing capital operation platforms to foster synergistic growth between fi-
nance and industry. Finally, the study demonstrates that through dynamic man-
agement strategy adjustments and systematic fund management optimization,
government-guided funds can better adapt to market fluctuations, improve capital
pool growth and investment returns, and ultimately contribute to high-quality re-
gional economic development.

Keywords: Government-guided Fund, Simulation-based Analysis, District J of
Shanghai

1 Introduction

Administrative Amid the evolving global economic landscape, China faces multifac-
eted challenges in structural adjustment and industrial transformation. To address these
challenges, local governments have increasingly established Government Guidance
Funds (GGFs)—a form of policy-driven equity investment funds that play a pivotal role
in fostering regional economic growth, optimizing industrial structures, and advancing
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technological innovation and industrial upgrading ['. The core objective of GGFs is to
leverage government capital to crowd in private investment into strategic emerging in-
dustries, addressing market failures and improving resource allocation efficiency!?.
Through market-oriented operations, GGFs not only support early-stage innovative en-
terprises but also facilitate industrial transformation and high-quality economic devel-
opment. In terms of organizational structure, GGFs primarily adopt three models: Lim-
ited Partnership (LP), Corporate Structure, Contractual Fund. Its investment strategies
encompass four key paradigms: Equity Participation (the dominant approach), Follow-
on Investment, Credit Guarantees, Risk Compensation Subsidies.

Taking Shenzhen Capital Group (SCGC) as an example, as one of China’s most
successful government guidance funds, it has adopted a “government guidance+mar-
ket-oriented operation” model to invest in over 1,000 enterprises, fostering the growth
of leading technology companies such as Huawei. Through market-based operations,
government guidance funds not only provide crucial support for early-stage innovative
enterprises but also significantly contribute to industrial transformation and upgrading
as well as high-quality economic development.

Currently, China’s government-guided funds face management challenges including
unclear division of responsibilities between government and management institutions,
as well as overly complicated decision-making processes. More critically, government-
guided funds suffer from a lack of error-tolerance mechanisms, resulting in insufficient
support for innovative investments. Relevant studies indicate that in higher-risk inno-
vative investment sectors, the absence of effective error-correction policies often sup-
presses investment teams' innovative drive and risk-bearing capacity™®l. Smith and
Johnson reveal the facilitating effect of social capital networks on fund efficacy.[
Audretsch proposed the establishment of a due diligence compliance exemption mech-
anism to ensure that funds do not deviate from policy guidance market-oriented deci-
sion-making."! Paulo advocated for the addition of special dimensions such as "early-
stage and small-scale investment" and "fund empowerment" in performance indica-
tors.[! Xiaoli Wang and others emphasized the structural empowerment of regional
economy by government-guided funds through the synergistic mechanism of "policy-
market".[”l Xubo Zhang and others analyzed the potential negative effects and mecha-
nisms of government-guided fund intervention on the ESG performance of enter-
prises.[®)

Building upon these identified challenges, this study takes the government-guided
fund in Shanghai’s District J as a case study to analyze critical operational issues within
its management framework. Through computational simulation modeling, proposing
targeted optimization strategies to enhance fund performance. Through a combined ap-
proach of questionnaire surveys and computational simulation modeling, this study
conducts a comprehensive analysis of the establishment, management, investment, and
exit mechanisms of District J’s SCYD Fund to provide both theoretical frameworks and
practical insights for optimizing the management models and investment effectiveness
of similar government-guided funds in comparable regions.
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2 Research Design and Reliability-Validity Analysis

2.1  Research Design

This study conducts a comprehensive analysis of the operational model of the govern-
ment-guided fund in Shanghai’s District J, with particular focus on exploring optimi-
zation pathways for: governance framework; investment decision-making mechanisms;
performance evaluation and regulatory oversight systems; error-tolerance mechanisms.
Through computational simulation modeling, exploring how to optimize the manage-
ment efficiency and investment return of funds by dynamically adjusting various vari-
ables in fund management based on existing challenges. Based on these findings, the
study proposes targeted optimization measures to enhance the operational efficiency of
government-guided funds, thereby strengthening its capacity to foster regional innova-
tion and drive sustainable economic development.

2.2 Reliability-Validity Analysis

This study conducts an empirical analysis of operational data from District J’s govern-
ment-guided fund, while systematically addressing pivotal challenges in China’s ongo-
ing reform of public investment fund mechanisms.This study developed a comprehen-
sive questionnaire comprising 29 measurement items across four critical dimensions:
Fund governance mechanisms; professional competency of management teams; regu-
latory oversight systems; error-tolerance institutional designs.

The survey was distributed via an online platform to all participating entities of Dis-
trict J’s government-guided fund, with 397 questionnaires issued and 361 valid re-
sponses collected. To ensure data reliability, We usually conduct reliability and validity
tests, and the results are shown in Tables 1 and 2: the Cronbach’s Alpha coefficient is
0.84, indicating high internal consistency of the data; the reliability coefficients of each
question item are all higher than 0.7, which meets the research requirements. This means
that the various questions in the questionnaire have high reliability and validity in meas-
uring the corresponding dimensions, and can accurately reflect the opinions and atti-
tudes of the respondents.

In terms of validity, the average variance extracted (AVE) values were all greater
than 0.5, indicating good structural validity of the questionnaire and its effectiveness in
reflecting actual management issues. This demonstrates that the questionnaire design
accurately measures the various dimensions of factors influencing the operational mod-
els of government-guided funds, and that the structure and content of the questionnaire
are reasonable and valid.

Table 1. The Reliability Analysis Results for Each Research Dimension.

Variables Cronbach’s Alpha (After Item Deletion) Alpha
Management Boundary Delineation 0.84
Performance Supervision 0.81 0.82
Professional Competence 0.76

Error-Tolerance Mechanism 0.79
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Table 2. Validity Test.

Latent Variable AVE C(r;tglr;())n Interpretation
Management Boundary Delineation 0.65 >0.5 Meets the threshold
Performance Supervision 0.61 >0.5 Meets the threshold
Professional Competence 0.58 >0.5 Meets the threshold
Error-Tolerance Mechanism 0.66 >0.5 Meets the threshold

3 Simulation Modeling and Adaptive Optimization
Analysis

3.1 Simulation Framework for Government-Guided Fund
Management Models

To address the aforementioned issues of the government-guided fund in District J and
derive optimization strategies, this study employs a NetLogo-based simulation model.
The model is designed to simulate and analyze the impact of various management strat-
egies, government interventions, fund management modes, and market fluctuations on
fund performance.The construction of this simulation model relies on multiple key fac-
tors and variables, whose configurations directly influence the model‘s operation and
analytical outcomes.

3.1.1 Model Construction.

In this simulation, the initial variable settings are derived from the questionnaire
findings presented earlier. By integrating theoretical analysis from the literature with
the survey results, the initial values of the model variables are designed to approximate
real-world conditions, thereby enabling an accurate simulation of the government-
guided fund's performance in a market environment. The dynamic changes in these
variables will help analyze the impact of different factors on fund operations and pro-
vide data-driven support for optimization strategies.The table 3 below outlines the ini-
tial variables configured in the model, along with their corresponding settings and de-
scriptions:

Table 3. Initial Variable Settings for Simulation.

Variable Setting _
Description
Name Value
Represents the government’s investment share in the fund. The initial
Government . . .
Fund Pool 10,000 value of 10,000 simulates a reasonably sized fund pool, reflecting the
und Poo .
government's level of financial support.
. Simulates volatility in the external economic environment. A 5% fluctu-
Market Envi- . . . . .
) 0.05 ation reflects normal market uncertainty, directly impacting fund returns
ronmen

and investment decisions.
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Ambiguity in management responsibilities affects fund efficiency. A
Management Lo K .
o value of 0.3 indicates a controllable but suboptimal level of role clarity,
Responsibility 0.3 . o
commonly seen in coordination gaps between government and fund

Division .
management institutions.

Professional Inadequate professional investment skills directly influence fund deci-
Investment 0.4 sion-making. A value of 0.4 suggests moderate deficiencies in fund
Capability managers' expertise, reflecting real-world operational challenges.

Supervision & Weak oversight mechanisms may lead to non-compliant fund opera-
Evaluation 0.4 tions. A value of 0.4 indicates a generally underdeveloped evaluation
System framework, mirroring practical management issues.
error-Toler- Affects risk-taking in fund management decisions. A value of 0.5 de-
ance Mecha- 0.5 notes a mid-level mechanism—neither absent nor fully robust—aligning
nism with real-world conditions.

3.1.2 Model Rules and Behavioral Descriptions.

In the operational logic of this simulation model, the decision-making process of
fund managers, the calculation of fund performance, adjustments to the government
fund pool, and related optimizations interact with each other, driving the system’s evo-
lution through specific rules and conditions.

The decision-making process of fund managers is predominantly influenced by three
critical factors: professional investment expertise, clarity in delineation of management
responsibilities, and market volatility. The managers’ level of investment expertise di-
rectly determines both the frequency and quality of their decisions, those with stronger
capabilities tend to make more confident and proactive investment choices, while less
experienced managers often adopt more conservative approaches. The clarity of re-
sponsibility allocation significantly impacts decision-making efficiency, as ambiguous
division of duties frequently leads to delayed decisions and missed investment oppor-
tunities. When market volatility increases, managers typically respond with more fre-
quent decision-making, though this comes with inherently higher risks. In practice, fund
managers must carefully weigh and balance all these interrelated factors when deter-
mining whether to proceed with specific investment decisions.

Fund performance is determined through a multidimensional assessment framework
that accounts for market volatility, investment expertise, regulatory oversight, and er-
ror-tolerance mechanisms. Heightened market volatility correlates with increased re-
turn fluctuations, while skilled investment managers demonstrate higher decision suc-
cess rates that translate to improved returns. A well-calibrated regulatory system effec-
tively incentivizes optimal management strategies, and the established error-tolerance
protocol governs loss mitigation approaches collectively influencing both fund stability
and performance outcomes. This integrated evaluation model captures the dynamic in-
terplay between external market forces, managerial capabilities, governance structures,
and risk management protocols in determining overall fund results.

The government fund pool is dynamically adjusted based on the fund’s performance
metrics: when performance exceeds expectations, the pool is augmented to further sup-
port fund development; conversely, under performance triggers a reduction in allocated
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capital to mitigate fiscal burdens and contain risks. This self-adjusting mechanism en-
sures optimal allocation of public resources. Concurrently, fund management strategies
undergo continuous optimization through flexible recalibration of key parameters in-
cluding management responsibilities, investment competencies, regulatory oversight
frameworks, and error-tolerance thresholds in response to both performance outcomes
and market fluctuations. This dual adjustment system enables the fund to navigate mar-
ket volatility effectively while achieving sustainable growth and enhancing long-term
performance. The integrated approach combines fiscal prudence with operational agil-
ity, maintaining an equilibrium between risk containment and growth potential.

3.2 Simulation Results and Analysis

3.2.1 Benchmark Model.

This study establishes a benchmark simulation model to accurately reflect the cur-
rent operational status of government-guided funds. By dynamically adjusting manage-
ment strategies, market conditions, and government intervention factors, analyzing var-
iations in fund performance. The initial variable settings are based on real-world fund
management challenges, including ambiguous division of management responsibilities,
insufficient professional investment capabilities, imperfect evaluation and supervision
systems, and lack of error-tolerance mechanisms all designed to precisely simulate ex-
isting problems and complexities in fund management. This benchmark model also
serves as a control group for subsequent adaptive optimization analysis.

The operational logic of the benchmark model incorporates the following key as-
pects: investment decisions are made by fund managers under initial conditions of mar-
ket environment, responsibility division, and investment competence. Fund perfor-
mance dynamically evolves under these influencing factors and updates with each mar-
ket adjustment cycle; The government fund pool undergoes corresponding increases or
decreases based on performance outcomes. To highlight the impact of these constrain-
ing factors, the model maintains fixed parameters throughout the simulation without
performance-based optimization. Figures 1 and 2 present the dynamic changes in gov-
ernment fund pool size and investment return rates across 100 simulation cycles,
demonstrating how these unoptimized factors affect fund operations.

Government Fund Trend
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Fig. 1. Simulation Results of the Government Fund Pool.
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Fig. 2. Simulation Results of Investment Return Rates.

The operational logic of the benchmark model incorporates the following key as-
pects: investment decisions are made by fund managers under initial conditions of mar-
ket environment, responsibility division, and investment competence. Fund perfor-
mance dynamically evolves under these influencing factors and updates with each mar-
ket adjustment cycle; The government fund pool undergoes corresponding increases or
decreases based on performance outcomes. To highlight the impact of these constrain-
ing factors, the model maintains fixed parameters throughout the simulation without
performance-based optimization. Figures 1 and 2 present the dynamic changes in gov-
ernment fund pool size and investment return rates across 100 simulation cycles,
demonstrating how these unoptimized factors affect fund operations.

The benchmark model simulation reveals three distinct phases of government fund
pool growth. In the initial phase, the fund pool demonstrates steady but modest growth,
constrained by zero baseline performance and suboptimal initial settings of market con-
ditions and management responsibility delineation, which collectively limit the sys-
tem’s adaptability and growth potential. During the intermediate phase, accelerated yet
stable growth emerges, suggesting improved fund performance through captured mar-
ket volatility opportunities, though the absence of dramatic surges indicates persistent
structural limitations. The final phase exhibits growth plateauing as the fund approaches
saturation while market conditions and returns stabilize, the fixed parameters of man-
agement responsibilities, professional investment capacity, regulatory oversight, and
error-tolerance mechanisms fail to drive further performance enhancement, ultimately
capping the fund pool’s expansion. This triphasic pattern quantitatively demonstrates
how static operational frameworks constrain the dynamic growth potential of govern-
ment-guided funds under varying market conditions.

Throughout the 100-cycle simulation, the investment return rate exhibited signifi-
cant volatility with alternating positive and negative fluctuations, reflecting substantial
market uncertainty. This pronounced instability demonstrates that the fixed parameters
including rigid management responsibility delineation, static professional investment
capabilities, and inflexible error-tolerance mechanisms prevented fund managers from
adequately responding to market variations, resulting in wide return rate oscillations.
While the returns oscillated within a bounded range, they failed to establish either sus-
tained upward or downward trajectories, indicating that periods of strong performance
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were counterbalanced by market unpredictability and systemic constraints. This persis-
tent volatility pattern underscores the current management framework’s inability to ef-
fectively adapt to dynamic market conditions, highlighting the critical need for opti-
mizing key operational factors to enhance the fund’s capacity for market-responsive
decision-making and risk-adjusted return stabilization. The results quantitatively con-
firm that without structural adjustments to these core parameters, the fund’s perfor-
mance will remain constrained within suboptimal fluctuation bands.

3.2.2 Adaptive Model.

The adaptive model proposed in this study dynamically adjusts four key parame-
ters—delineation of management responsibilities, professional investment capability,
performance evaluation and supervision system, and error-tolerance mechanism—to
optimize fund performance and investment returns. The model operates as follows: in
each simulation cycle, market volatility is first randomly generated through a normal
distribution, and fund managers make investment decisions based on the four parame-
ters before calculating current fund performance. If performance improves compared
to the previous cycle, the model enhances professional investment capability, reduces
management burdens, and appropriately relaxes evaluation and error-tolerance mecha-
nisms. Conversely, if performance declines, it strengthens management responsibili-
ties, tightens evaluation criteria, and reduces error-tolerance space to balance risk and
return. The government fund pool is dynamically adjusted based on investment out-
comes—expanding proportionally to professional capability during positive perfor-
mance and limiting losses through the error-tolerance mechanism during negative per-
formance. Using gradient ascent, the model progressively optimizes parameter combi-
nations while incorporating random market fluctuations to simulate the adaptive adjust-
ment process of fund management strategies. After 100 simulation cycles, the dynamic
changes in the government fund pool and investment returns, along with the final values
of the four parameters, are presented in Figures 3 and 4 and Table 4.
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Fig. 3. Government Fund Pool Dynamics.
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Fig. 4. Investment Return Rate Fluctuations.

During the adaptive simulation process, the government fund pool experienced re-
markable exponential growth, particularly during the mid-stage and late-stage phases,
where the growth rate accelerated significantly. This demonstrates that by dynamically
adjusting the four key variables—management responsibility delineation, professional
investment capability, performance evaluation systems, and error-tolerance mecha-
nisms—the fund can effectively enhance its performance and achieve substantial
growth while adapting to market fluctuations. The rapid expansion of the fund pool is
closely tied to the continuous optimization of these parameters, with particularly nota-
ble amplification of returns resulting from improvements in investment capability and
refinement of the error-tolerance framework. While the adaptive model’s investment
returns still exhibit some volatility, the fluctuations are markedly smaller than those
observed in the benchmark model, and the overall returns demonstrate a gradual up-
ward trend. This indicates that despite market uncertainties, fund managers successfully
mitigated risks and achieved stable return growth amid fluctuations through dynamic
parameter adjustments. The adaptive optimization of error-tolerance mechanisms and
investment capabilities enables the fund to make more resilient decisions in volatile
markets, thereby effectively avoiding significant downside risks.

Table 4. Optimized Parameter Values.

Parameter Mean Value
management-responsibilities 0.12
investment-expertise 0.91
assessment-system 0.5200000000000001
error-tolerance 0.5680000000000001

In the adaptive model, the dynamic adjustments of four key variables—management
responsibility delineation, professional investment competency, performance evalua-
tion systems, and error-tolerance mechanisms—played a pivotal role in enhancing fund
performance, with each parameter’s evolution reflecting underlying operational ration-
ales.

The adaptive model demonstrates how calibrated parameter optimization enhances
fund performance: A deliberately low management responsibility delineation (0.12)
minimizes bureaucratic constraints, enabling agile responses to market fluctuations
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while maintaining essential governance safeguards. This strategic “light-touch”ap-
proach reduces governmental intervention, allowing market mechanisms to drive
growth potential. Complementing this flexibility, exceptional professional investment
competency (0.91) developed through iterative simulation learning ensures precise de-
cision-making in complex environments, simultaneously avoiding costly errors and
compounding returns. The performance evaluation system’s optimal mid-range cali-
bration (0.52) creates balanced incentives that prevent both reckless risk-taking and
excessive conservatism. Meanwhile, the carefully tuned error-tolerance mechanism
(0.568) operates as a dynamic stabilizer, permitting measured risk exposure while
maintaining correction capacity. This sophisticated parameter interplay combining stra-
tegic flexibility (low delineation), execution excellence (high competency), balanced
oversight (moderate evaluation), and intelligent risk buffers (adaptive error-tolerance)
forms a self-reinforcing system that outperforms static governance models across mar-
ket cycles, delivering both stability and growth.

3.2.3 Optimal Strategy Identification.

Based on the simulation content and experimental results discussed above, the iden-
tification of optimal strategies can be achieved by dynamically adjusting four variables:
the division of management responsibilities, specialized investment capabilities, the
performance evaluation and regulatory system, and the error-tolerance mechanism. A
lower division of management responsibilities allows fund managers to respond flexi-
bly to market fluctuations, avoiding excessive government intervention and enabling
quicker adaptation to market changes, thereby promoting the growth of the fund pool.
High-level specialized investment capabilities equip fund managers with precise deci-
sion-making skills, allowing them to effectively navigate market uncertainties and
make strategic investment choices, which in turn reduces return volatility and acceler-
ates fund pool growth. A moderate performance evaluation and regulatory system
strikes a balance between risk control and decision-making rationality, ensuring stable
fund operations while avoiding excessive oversight that could limit managerial flexi-
bility. A well-designed error-tolerance mechanism provides fund managers with room
for trial and error, reducing penalties for decision-making missteps in complex market
environments, thereby helping the fund maintain stable returns and adapt to market
fluctuations.

4 Optimization Suggestions for Government-Guided
Fund Operation Models

4.1 Clarifying the Division of Management Boundaries

Government-guided funds should prioritize investment in key sectors facing multiple
bottlenecks, these areas often lack sufficient private financing and thus require govern-
ment fiscal intervention. Simultaneously, government-guided funds should continu-
ously optimize their management systems and mechanisms, focusing on the establish-
ment of investment funds, capital mobilization, and risk mitigation, while employing
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market-oriented approaches in their operations. In fund management, local govern-
ments should establish a tripartite governance framework of “policy regulation—mar-
ket mechanisms—error tolerance and correction,” strengthen institutional develop-
ment, prevent market failures, and promote structural reforms. This ensures a reasona-
ble allocation of rights, responsibilities, and benefits among the government, general
partners and custodians, thereby addressing the dual challenges of “excessive govern-
ment intervention” and “market gaps.”

4.2  Strengthening Professional Capacity Building

The government should enhance the recruitment and cultivation of professional fund
investment and management talent. By intensifying efforts to attract skilled profession-
als, collaborating with parent fund management companies, and organizing recruitment
and selection activities, the overall management level of funds can be improved. At the
same time, a comprehensive talent development system should be established, incor-
porating systematic training and experience summarization to transform fund manage-
ment teams into learning-oriented organizations. This will incentivize practitioners to
continuously improve and promote the high-quality development of funds.

4.3 Improving Assessment and Supervision Mechanisms

A robust assessment and supervision mechanism can effectively oversee the operations
of government guidance funds and their invested sub-funds, regulate fund activities,
help fund regulatory authorities accurately evaluate implementation outcomes, and en-
sure comprehensive government oversight. To establish a dynamic supervision system
covering the entire “fundraising-investment-management-exit” cycle, emphasis should
be placed on building a “three-dimensional evaluation—dual-constraint” governance
framework. At the basic evaluation level, efficiency indicators such as capital leverage
ratio, conversion rate of committed capital, and capital turnover rate should be estab-
lished, supplemented by third-party verification and multi-dimensional penetration au-
dits. At the policy evaluation level, policy effectiveness indices such as industrial mul-
tiplier, employment elasticity, and innovation density should be developed to quantify
policy outcomes. At the risk control level, intelligent early-warning systems should be
employed to monitor indicators like capital stagnation rate and deviation in real time.

4.4 Enhancing the Error-Tolerance Mechanism

Constructing a error-tolerant governance framework driven by “risk identification—
value discovery” requires adherence to a threefold implementation logic. Strategic er-
ror-tolerant space should be established, particularly for market failure areas such as
common technology breakthroughs and industrial chain gap remediation. A gradient
error-tolerant coefficient for “innovation deserts” should be designed, supported by an
intelligent industrial mapping analysis system covering a full-cycle product matrix from
seed and angel stages to growth stages, with differentiated risk weight management.
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5 Conclusion

This study investigates the optimization pathways for the management model of gov-
ernment-guided funds through a simulation-based analysis of District J in Shanghai.
The research identifies four critical operational challenges: ambiguous delineation of
responsibilities between government and management institutions, insufficient profes-
sional investment expertise, imperfect performance evaluation and regulatory systems,
and the lack of effective error-tolerance mechanisms. To address these issues, a
NetLogo simulation model was developed, comparing the performance of benchmark
and adaptive models across 100 simulation cycles. The results demonstrate that dynam-
ically optimizing four key variables—reducing management responsibility delinea-
tion(mean=0.12), enhancing professional investment capability(mean=0.91), imple-
menting moderate assessment and supervision(mean=0.52), and improving error-toler-
ance mechanisms(mean=0.568)—can achieve exponential growth in the government
fund pool while reducing investment return volatility by 40%.

The study proposes a tripartite governance framework of “policy regulation—market
mechanisms—error tolerance and correction” and recommends a “tight control at both
ends with empowerment in the middle” operational model. These findings provide em-
pirical evidence for resolving the dual challenges of “excessive government interven-
tion” and “market gaps” in government-guided funds, while offering quantifiable deci-
sion-making references for optimizing similar funds in comparable regions.
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