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Abstract- This study examines portfolio risk optimization 

models for venture capital investment strategy with specific 

emphasis on fraud exposure analysis in emerging and 

uncertain investment environments. Venture capital firms 

operate under conditions of high information asymmetry, 

limited operating histories, technological uncertainty, and 

substantial valuation volatility, all of which heighten the 

probability of poor allocation decisions and hidden 

fraudulent activities. The study develops an integrated 

analytical perspective that combines portfolio optimization 

principles, fraud risk indicators, and investment screening 

mechanisms to improve capital allocation efficiency and 

strengthen investor protection. The abstract argues that 

traditional venture capital decision models often prioritize 

growth potential, market scalability, and expected returns 

without giving sufficient attention to fraud vulnerability, 

governance weakness, and behavioral red flags within 

target firms. By incorporating fraud exposure variables 

into portfolio construction models, investors can better 

estimate downside risk, improve diversification quality, 

and identify ventures with stronger transparency and 

control environments. The paper conceptually evaluates 

how optimization techniques such as mean-variance 

analysis, scenario-based risk modeling, Bayesian 

updating, and multi-criteria decision frameworks can be 

adapted for venture capital contexts where uncertainty is 

multidimensional and fraud losses may be severe but 

difficult to predict. It further highlights the role of due 

diligence data, forensic indicators, governance structures, 

founder credibility, and transaction monitoring in shaping 

dynamic investment strategy. The study proposes that 

effective venture capital portfolio design should not only 

maximize expected value but also minimize concentrated 

exposure to fraudulent schemes, misreporting, and 

strategic manipulation across investee firms. In doing so, 

it advances a more resilient model of venture financing 

that aligns risk-adjusted performance with stronger 

oversight and adaptive monitoring. The significance of the 

study lies in its contribution to investment analytics, 

entrepreneurial finance, and fraud risk management by 

offering a structured basis for integrating financial 

optimization with preventive control logic. The paper 

concludes that a fraud-sensitive portfolio risk optimization 

framework can enhance venture capital decision quality, 

improve long-term portfolio stability, and support more 

accountable innovation financing systems in both 

developed and emerging markets. Overall, the study 

positions fraud-aware optimization as essential for 

sustainable, evidence-based venture capital strategy in 

rapidly evolving entrepreneurial ecosystems globally today. 
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I. INTRODUCTION 

 

Venture capital investment has become one of the 

most important mechanisms for financing innovation, 

entrepreneurship, and high-growth business expansion 

in modern economies. It plays a strategic role in 

supporting startups and emerging firms that often lack 

the collateral, operating history, and cash flow stability 

required to access conventional bank financing or 

public capital markets. By providing funding, 

technical guidance, governance support, and strategic 

networks, venture capital investors contribute not only 

to firm creation and commercialization but also to 

broader economic development through job creation, 

technological advancement, market disruption, and 

competitiveness (Dako, et al., 2019, Nwafor, et al., 

2019, Oguntegbe, Farounbi & Okafor, 2019). In both 

developed and emerging markets, venture capital has 

increasingly been recognized as a catalyst for 

innovation-driven growth, particularly in sectors such 

as financial technology, health technology, artificial 

intelligence, clean energy, logistics, and digital 

platforms. Its significance lies in its ability to channel 

capital into ventures with transformative potential, 

thereby shaping the future direction of industries and 

national innovation systems. 

Despite its strategic relevance, venture capital 

investment is inherently characterized by exceptional 
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uncertainty, high growth expectations, and significant 

portfolio exposure. Unlike traditional investment 

environments where firms may have established 

financial records and predictable operating patterns, 

venture capital targets businesses at early or growth 

stages where outcomes are highly uncertain and 

information is often incomplete. Investors make 

decisions under conditions shaped by technological 

uncertainty, market adoption risk, regulatory changes, 

founder capability concerns, valuation instability, and 

business model experimentation (Ahmed, Odejobi & 

Oshoba, 2021, Dako, et al., 2021, Ogunsola & 

Michael, 2021). At the same time, the venture capital 

model is built on the expectation that a small number 

of successful investments will generate outsized 

returns sufficient to offset the losses of a larger number 

of underperforming ventures. This creates a portfolio 

logic in which capital allocation, diversification, 

timing, and risk balancing are central to investment 

success. Because venture capital portfolios are 

exposed to multiple interconnected risks, the 

development of more refined optimization models has 

become essential for improving decision quality and 

long-term performance. 

A growing concern within this environment is the 

increasing relevance of fraud risk in startup financing 

ecosystems. The pursuit of rapid scale, intense 

competition for funding, pressure to demonstrate 

traction, and the relative opacity of private markets can 

create conditions in which financial misrepresentation, 

operational concealment, governance abuse, inflated 

metrics, and strategic deception emerge. Startups may 

exaggerate user numbers, falsify revenue projections, 

manipulate valuation narratives, or hide internal 

weaknesses in order to attract capital and sustain 

investor confidence. In many cases, the informal 

structures and weak internal controls common in 

early-stage ventures make such misconduct more 

difficult to detect (Akinrinoye, et al., 2015, Aminu-

Ibrahim, Ogbete & Ambali, 2019). Fraud exposure 

therefore represents a serious but often under-

integrated dimension of venture capital risk, with the 

potential to distort investment decisions, undermine 

portfolio performance, and weaken investor 

protection. 

These realities underscore the need for portfolio risk 

optimization models that do not focus solely on return 

maximization and conventional financial risk, but also 

incorporate fraud exposure analysis as a critical 

component of venture capital strategy. Traditional 

optimization approaches, while useful, may be 

insufficient in settings where information asymmetry, 

behavioral distortion, and non-financial red flags 

significantly influence investment outcomes 

(Arumosoye & Obriki, 2023, Osuashi Sanni, et al., 

2023). A more robust approach requires integrating 

portfolio theory with governance assessment, due 

diligence intelligence, forensic indicators, and 

dynamic screening tools that can identify ventures 

with heightened vulnerability to fraud-related losses. 

Such an approach can improve capital allocation 

decisions, strengthen diversification quality, and 

enhance the resilience of venture portfolios in volatile 

entrepreneurial ecosystems. 

Against this background, this study aims to examine 

portfolio risk optimization models for venture capital 

investment strategy with specific emphasis on fraud 

exposure analysis. It seeks to explore how risk 

optimization can be adapted to the unique realities of 

venture investing, where uncertainty is 

multidimensional and fraud risk can materially affect 

valuation, monitoring, and return outcomes. The scope 

of the study covers the conceptual foundations of 

venture capital portfolio risk, the relevance of fraud 

indicators in startup screening, and the analytical basis 

for developing investment models that align 

performance objectives with stronger risk control and 

investor protection (Farounbi, et al., 2021, Obriki & 

Arumosoye, 2021, Olatunji, et al., 2021, Oparah, et al., 

2021). 

2.1. Methodology 

The methodology for this study is designed as a 

conceptual and model-development approach suitable 

for examining portfolio risk optimization in venture 

capital under conditions of uncertainty, information 

asymmetry, and fraud exposure. This approach is 

appropriate because the study is not based on a single 

numerical dataset or experimental intervention, but on 

the systematic development of an integrated analytical 

framework that combines portfolio theory, fraud-risk 

screening, governance logic, and decision modeling. 

The method draws from conceptual framework design, 

predictive modeling logic, scenario analysis, risk 
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pathway modeling, multi-criteria decision methods, 

and anomaly-detection thinking reflected across the 

referenced studies. In particular, the methodology is 

informed by framework-building and algorithmic 

modeling traditions used by Ahmed and Odejobi 

(2018), Ahmed et al. (2019, 2020, 2021), Han et al. 

(2004), Jothimani et al. (2018), Akinola et al. (2020), 

Dako et al. (2019), Fatimetu et al. (2023), Oshoba et 

al. (2023), and Nwafor et al. (2020), among others. 

These works collectively support the use of an 

integrative methodology in which constructs are 

identified, decision variables are classified, analytical 

relationships are mapped, and a conceptual 

optimization framework is developed for practical 

decision use. 

The first stage of the methodology involves problem 

framing and domain delimitation. At this stage, the 

study defines venture capital portfolio optimization as 

a decision problem involving the allocation of capital 

across startup investments while balancing expected 

return, downside risk, portfolio diversification, 

governance quality, and fraud exposure. The central 

methodological assumption is that conventional 

portfolio models are insufficient when applied to 

venture capital because startup investments are 

characterized by illiquidity, sparse and noisy data, 

non-normal return distributions, evolving business 

conditions, and varying degrees of transparency. 

Fraud exposure is treated as a core risk dimension 

rather than a secondary compliance issue. This 

framing aligns with conceptual model development 

approaches that begin by identifying the limits of 

existing models and then constructing a more context-

sensitive framework, as seen in Ahmed and Odejobi 

(2018), Bayeroju et al. (2023), and Sanusi et al. (2023). 

The present study therefore adopts a framework 

synthesis method in which portfolio optimization and 

fraud analysis are integrated into a single decision 

architecture. 

The second stage consists of targeted evidence 

mapping from the supplied literature. Rather than 

conducting a purely statistical meta-analysis, the 

methodology uses focused conceptual synthesis to 

extract transferable ideas, model elements, variables, 

and decision principles from the referenced studies. 

Sources on algorithmic resource allocation, predictive 

modeling, compliance architectures, anomaly 

detection, scenario analysis, Bayesian learning, 

financial irregularity detection, and multi-criteria risk 

management are used as methodological anchors. For 

instance, Ahmed et al. (2019, 2020, 2021) provide the 

logic of structured model design, predictive 

adaptation, and constraint-sensitive optimization. Han 

et al. (2004) and Nwafor et al. (2020) support the use 

of multi-criteria portfolio assessment under competing 

objectives. Dako et al. (2019) contributes anomaly-

based thinking relevant to fraud exposure screening, 

while Fatimetu et al. (2023) supports Bayesian 

learning loops for updating decisions under 

uncertainty. Akinola et al. (2020) informs regulatory 

scenario mapping, and Oshoba et al. (2023) provides 

compliance-oriented integration logic that is useful for 

embedding governance and control checks into the 

framework. The literature mapping process is 

therefore used to identify recurring methodological 

patterns rather than to summarize findings 

descriptively. 

The third stage involves construct identification and 

analytical variable specification. At this point, the 

study defines the main conceptual constructs required 

for the model. These include expected return, portfolio 

risk, fraud exposure, governance quality, founder 

credibility, financial transparency, operational 

resilience, market uncertainty, diversification 

strength, and post-investment monitoring capacity. 

These constructs are translated into variable groups to 

make the model decision-ready. Financial variables 

include burn rate, runway, revenue consistency, 

capital structure complexity, and cash flow reliability. 

Operational variables include execution capability, 

product maturity, process discipline, and scalability. 

Market variables include competitive intensity, 

customer adoption uncertainty, and regulatory 

sensitivity. Governance variables include board 

strength, reporting discipline, conflict-of-interest 

safeguards, and control maturity. Fraud-sensitive 

variables include metric inconsistency, reporting 

anomalies, unexplained valuation inflation, 

transaction irregularities, and evidence gaps during 

diligence. This variable classification stage follows the 

logic of analytical framework development seen in 

Arumosoye and Obriki (2022, 2023), Obriki and 

Arumosoye (2022, 2023), and Sanusi et al. (2020, 

2023), where risk drivers are first decomposed into 
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structured dimensions before being incorporated into 

a broader decision system. 

The fourth stage is model architecture development. In 

this stage, the study combines four analytical layers 

into one integrated venture capital optimization 

methodology. The first layer is mean-variance 

portfolio logic, used not as a rigid statistical instrument 

but as a conceptual guide for balancing risk and return 

across multiple ventures. Because venture returns are 

highly skewed and difficult to estimate precisely, this 

layer is adapted to emphasize portfolio interaction, 

exposure balancing, and concentration control rather 

than strict covariance estimation. The second layer is 

scenario analysis, which is used to test portfolio 

sensitivity under optimistic, base-case, adverse, and 

fraud-sensitive conditions. This follows the approach 

of Akinola et al. (2020) in scenario mapping and 

extends it to venture capital by including cases of 

metric inflation, reporting failure, governance 

collapse, and capital withdrawal stress. The third layer 

is Bayesian updating, which is introduced to account 

for sequential learning as new information emerges 

over the life of an investment. Drawing on the logic 

seen in Fatimetu et al. (2023), this layer allows prior 

confidence in a venture to be revised when milestone 

results, reporting evidence, customer signals, or fraud 

indicators change. The fourth layer is multi-criteria 

decision modeling, supported by Han et al. (2004), 

Nwafor et al. (2020), and related framework studies, 

in which ventures are scored across financial, 

operational, market, governance, and fraud 

dimensions using weighted decision rules. 

The fifth stage integrates fraud indicators directly into 

screening and portfolio selection. This is a crucial 

methodological contribution of the study. Here, fraud 

exposure is not treated as a binary yes-or-no event, but 

as a graded risk dimension that affects screening 

thresholds, weighting decisions, and follow-on 

funding logic. The study adapts anomaly-detection 

reasoning from Dako et al. (2019) and compliance-

oriented modeling from Oshoba et al. (2023) to build 

a fraud-sensitivity layer within the optimization 

framework. Each venture is assessed for indicators 

such as inconsistent revenue patterns, unsupported 

customer claims, abrupt valuation surges, weak 

documentation, related-party opacity, delayed 

disclosures, and internal control weakness. These 

indicators are transformed into a fraud exposure score 

or qualitative risk band that moderates the portfolio 

attractiveness of the venture. A venture with strong 

growth potential but high fraud exposure is therefore 

not treated the same way as a venture with similar 

growth potential and high transparency. This stage 

improves methodological realism by acknowledging 

that return expectations should be adjusted when 

information credibility is weak. 

The sixth stage is logical validation and internal 

consistency assessment. Since the study is conceptual 

and framework-oriented, validation is performed 

through coherence testing rather than field 

experimentation. The model is checked for alignment 

between its problem statement, variable categories, 

decision logic, and intended application in venture 

capital settings. Internal consistency is assessed by 

examining whether each model layer contributes 

meaningfully to the final optimization process, 

whether fraud indicators are adequately linked to 

portfolio decisions, and whether the framework can 

support both pre-investment screening and post-

investment updating. The model is also reviewed for 

practical applicability, ensuring that it can guide 

investors in real venture capital contexts without 

requiring unrealistic levels of data precision. This 

form of validation is consistent with conceptual 

framework development methods used across the cited 

literature, especially those focused on architecture 

design, predictive modeling, and strategic risk 

frameworks. 

The final stage is graphical synthesis and presentation 

of the methodological flow. At this stage, the full 

decision process is represented visually to show how 

the study progresses from problem definition to 

literature mapping, construct development, variable 

classification, model integration, fraud-sensitive 

screening, logical validation, and final framework 

output. The result is an integrated methodology for 

portfolio risk optimization in venture capital that is 

conceptually rigorous, decision-oriented, and sensitive 

to fraud exposure. The methodology is therefore 

suitable for guiding future empirical testing, model 

calibration, or decision-support tool development in 

venture capital firms, regulatory advisory settings, and 

investor governance systems. 
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Figure 1: Flowchart of the study methodology 

2.2.  Conceptual Foundations of Venture Capital 

Portfolio Risk and Investment Strategy 

Venture capital investment refers to the provision of 

equity financing to early-stage, growth-oriented, and 

innovation-driven firms that possess strong future 

potential but also face considerable uncertainty and 

limited access to conventional funding sources. It is a 

specialized form of private capital allocation directed 

at businesses that are often unproven in terms of 

revenue stability, asset base, operational maturity, or 

market acceptance. Unlike traditional lending, venture 

capital does not depend primarily on collateral or fixed 

repayment schedules. Instead, it is based on the 

expectation that selected firms will achieve rapid 

growth, substantial market value expansion, and 

profitable exit opportunities through acquisition, 

merger, or public offering (Arumosoye & Obriki, 

2022, Obriki & Arumosoye, 2022, Osuashi Sanni, 

Atima & Attah, 2022). This form of investment is 

therefore closely linked to entrepreneurial innovation, 

technological disruption, and the commercialization of 

new ideas. Venture capital investors usually provide 

more than financial support; they also contribute 

strategic advice, governance oversight, managerial 

guidance, industry networks, and credibility that can 

enhance the growth trajectory of portfolio companies. 

The distinctive character of venture capital lies in its 

long-term orientation, high-risk tolerance, active 

involvement in firm development, and focus on 

scalable business models capable of producing 

outsized returns. 

The characteristics of venture capital investment make 

it both attractive and inherently volatile. It is typically 

illiquid, as invested capital may remain locked in a 

venture for several years without immediate 

opportunities for exit. It is also marked by severe 

information asymmetry, because young firms often 

lack extensive financial histories, tested governance 

structures, and transparent reporting systems. In many 

cases, investors must rely on founder competence, 

business concepts, prototype performance, market 

forecasts, and strategic narratives in making funding 

decisions. Venture capital investments are therefore 

judgment-intensive and often based on probabilistic 

reasoning rather than certainty (Oguntegbe, Farounbi 

& Okafor, 2023, Oshoba, Ahmed & Odejobi, 2023, 

Uduokhai, et al., 2023). This makes portfolio 

construction especially important, since the 

performance of an individual investment can be highly 

unpredictable. The venture capital model assumes that 

while many portfolio firms may fail, a relatively small 

number of successful ventures can generate returns 

large enough to offset losses and deliver overall 

portfolio gains. Thus, the logic of venture capital is not 

built on uniform success across all investee firms but 

on selective breakthrough performance within a wider 

pool of risky assets. Figure 2 shows framework for 

portfolio optimization presented by Jothimani, 

Shankar & Yadav, 2018. 

Figure 2: Framework for Portfolio 

Optimization (Jothimani, Shankar & Yadav, 2018). 

Portfolio risk in venture capital markets is 

multidimensional and differs substantially from the 

forms of risk commonly observed in public equity or 

fixed-income investing. It includes market risk, 
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technology risk, execution risk, regulatory risk, 

liquidity risk, governance risk, timing risk, and 

increasingly, fraud-related risk. Market risk emerges 

from uncertainty regarding customer acceptance, 

competition, macroeconomic shifts, and sectoral 

demand. Technology risk is significant where ventures 

depend on innovations that may not function as 

expected, may not scale effectively, or may be 

surpassed by competing solutions. Execution risk 

arises from the possibility that founders and 

management teams may lack the operational capacity 

to implement the business model, manage growth, or 

respond to strategic pressures (Dako, Okafor & Osuji, 

2021, Ezeh, et al., 2021, Ogunsola & Michael, 2021). 

Liquidity risk is central because exits are uncertain, 

delayed, and heavily dependent on market conditions. 

Governance risk is also pronounced since startups 

frequently operate with informal controls, limited 

board independence, and evolving accountability 

structures. These risks do not exist in isolation; they 

often interact in ways that amplify overall portfolio 

vulnerability. For example, weak governance may 

increase the likelihood of poor execution, inaccurate 

reporting, and fraud concealment, which in turn may 

distort valuation and allocation decisions across the 

portfolio. 

The nature of venture capital portfolio risk is 

intensified by concentration effects and the skewed 

distribution of outcomes. Unlike diversified public 

market portfolios that may contain hundreds of 

securities, venture capital portfolios are often 

relatively small and concentrated due to the large 

capital commitment, intensive monitoring demands, 

and long holding periods associated with each 

investment. This limited number of holdings increases 

exposure to firm-specific events. Additionally, the 

distribution of returns in venture capital is typically 

asymmetric, with a few highly successful investments 

producing most of the gains while many others 

generate low returns or complete losses (Oguntegbe, 

Farounbi & Okafor, 2019, Michael & Ogunsola, 2019, 

Oziri, Seyi-Lande & Arowogbadamu, 2019). This 

creates a portfolio environment in which average 

outcomes can be misleading, and risk cannot be fully 

understood through simple variance measures alone. 

The timing of funding rounds, stage of investment, co-

investor quality, sector focus, and geographic 

conditions all influence the risk profile of the portfolio. 

In this sense, venture capital portfolio risk is not 

merely about the volatility of asset values but about 

the probability and impact of irreversible capital 

impairment across uncertain ventures. Figure 3 shows 

figure of optimal portfolio selection procedure 

presented by Han, et al., 2004. 

Figure 3: Optimal portfolio selection procedure (Han, 

et al., 2004). 

There are important differences between venture 

capital portfolio management and traditional 

investment portfolio management. Traditional 

portfolio management, especially in public markets, 

often relies on widely available data, frequent pricing 

information, established financial disclosures, and 

relatively liquid trading environments. Investors can 

rebalance positions quickly, hedge exposures, and use 

historical correlations to inform diversification 

decisions. In contrast, venture capital portfolio 

management operates under conditions of data 

scarcity, infrequent valuation, limited comparability, 

and restricted exit flexibility (Ogunsola & Michael, 

2023, Osuji, Okafor & Dako, 2023, Uduokhai, et al., 

2023). Investments are not marked to market in the 

same way as publicly traded assets, and decision-

making depends more heavily on qualitative 

assessment, due diligence depth, founder evaluation, 

and sectoral insight. Traditional portfolios may 

prioritize market beta, interest rate sensitivity, credit 

quality, or dividend performance, while venture 

capital portfolios emphasize innovation potential, 

growth scalability, founder quality, strategic fit, and 

eventual exit value. Furthermore, traditional 

investment managers may adopt passive or semi-
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active roles, whereas venture capital investors are 

often deeply engaged in governance, mentoring, 

recruitment, partnerships, and operational guidance 

within portfolio firms. 

Another major difference lies in the treatment of 

uncertainty and control. In traditional portfolio 

management, risk is often managed through asset 

allocation, diversification across industries and 

regions, and exposure limits based on observed market 

behavior. In venture capital, investors frequently 

attempt to influence outcomes directly through board 

participation, milestone-based financing, protective 

provisions, and staged capital infusion. This means 

portfolio management in venture capital is not only 

allocative but also interventionist (Ogunsola & 

Michael, 2022, Olatunji, et al., 2022, Oparah, et al., 

2022). Investors do not simply select and hold assets; 

they help shape the developmental path of those assets. 

As a result, portfolio performance depends partly on 

the investor’s own capacity to monitor, support, and 

discipline investee firms. The role of relational 

governance and strategic involvement is therefore far 

more pronounced in venture capital than in 

conventional portfolio settings. Figure 4 shows figure 

of portfolio and security analysis steps and linkages 

presented by Freyman & Collins, 2018. 

Figure 4: Portfolio and Security Analysis Steps and 

Linkages (Freyman & Collins, 2018). 

The relationship between return expectations, 

diversification, and capital allocation is central to the 

conceptual foundation of venture capital strategy. 

Venture capital investors typically pursue 

exceptionally high returns because they invest in firms 

with a high probability of failure. Expected returns 

must therefore compensate not only for ordinary 

business uncertainty but also for illiquidity, 

information opacity, long investment horizons, and 

portfolio attrition. This high-return expectation shapes 

how capital is allocated across firms, sectors, stages, 

and time periods (Ahmed, Odejobi & Oshoba, 2020, 

Nwafor, Ajirotutu & Uduokhai, 2020). Investors must 

decide whether to spread capital across a broader set 

of ventures to reduce concentration risk or to allocate 

larger amounts to a smaller number of firms where 

conviction is strongest. Diversification in venture 

capital is more complex than simply increasing the 

number of investments. It involves balancing sector 

exposure, technology maturity, geography, founder 

profiles, investment stage, and risk type. Poor 

diversification may expose the portfolio to correlated 

losses, such as downturns in a single technology 

segment or regulatory shocks affecting an entire 

industry. Effective diversification, however, can 

improve the probability that one or more ventures 

achieve breakout success while reducing the impact of 

widespread failure among weaker firms. 

Capital allocation also reflects follow-on investment 

strategy, which is especially important in venture 

capital. Initial investments are often only the first stage 

of capital commitment, and investors must reserve 

funds for subsequent rounds to support promising 

firms, protect ownership positions, and respond to 

evolving risk-return assessments. This creates an 

ongoing optimization problem in which capital is not 

allocated once, but repeatedly adjusted as information 

improves. Investors must balance the desire to back 

emerging winners with the risk of escalating 

commitment to ventures whose apparent progress may 

be misleading (Akinrinoye, et al., 2020, Odejobi, 

Hammed & Ahmed, 2020, Oguntegbe, Farounbi & 

Okafor, 2020). In this regard, fraud exposure analysis 

becomes highly relevant, because distorted 

performance metrics, exaggerated milestones, or 

manipulated governance disclosures can lead to 

inefficient capital concentration. The relationship 

between return expectations and allocation decisions 

must therefore be understood within a framework that 

incorporates both upside potential and downside 

integrity risk. 

Strategic portfolio design is particularly important in 

uncertain entrepreneurial ecosystems where volatility, 

innovation cycles, institutional weakness, and rapid 
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market shifts can alter venture outcomes dramatically. 

A well-designed venture capital portfolio must align 

investment objectives with risk tolerance, monitoring 

capability, stage preference, and fraud sensitivity. It 

should reflect a deliberate structure rather than an 

accumulation of opportunistic deals. Strategic design 

involves deciding the number of investments, the 

balance between early-stage and growth-stage 

ventures, the degree of sector specialization, the role 

of syndication, the pacing of deployment, and the 

mechanisms for risk review (Michael & Ogunsola, 

2023, Ogunsola & Michael, 2023, Uduokhai, et al., 

2023). In entrepreneurial ecosystems where 

transparency is weak or governance standards are 

inconsistent, portfolio design must also incorporate 

stronger due diligence filters, governance screening, 

milestone verification, and scenario-based evaluation. 

This is because uncertainty in such ecosystems is not 

only economic or technological but also institutional 

and behavioral. 

Ultimately, the conceptual foundations of venture 

capital portfolio risk and investment strategy rest on 

the recognition that venture investing requires a 

distinct logic of capital deployment under extreme 

uncertainty. Venture capital is not simply a high-risk 

extension of traditional investing; it is a specialized 

portfolio discipline shaped by illiquidity, asymmetric 

outcomes, active governance, evolving information, 

and the constant tension between innovation 

opportunity and capital loss. Understanding its 

conceptual foundations is essential for developing 

portfolio risk optimization models that can support 

sound venture capital strategy while also accounting 

for fraud exposure and the broader demands of 

investor protection (Akinola, et al., 2020, Nwafor, 

Uduokhai & Ajirotutu, 2020, Osuashi Sanni, Ajiga & 

Atima, 2020). 

2.3.  Theoretical Perspectives on Portfolio 

Optimization in Venture Capital 

Modern Portfolio Theory provides one of the earliest 

and most influential foundations for understanding 

portfolio optimization, and its underlying logic 

remains relevant to venture capital despite the unique 

characteristics of private, high-risk investments. At its 

core, Modern Portfolio Theory argues that investors 

should not evaluate assets in isolation, but rather in 

relation to how each asset contributes to the overall 

risk and return profile of a portfolio. The theory 

emphasizes diversification as a mechanism for 

reducing unsystematic risk and improving the 

efficiency of capital allocation. In traditional financial 

markets, this is achieved by selecting combinations of 

assets whose returns are imperfectly correlated, 

thereby minimizing overall portfolio variance for a 

given level of expected return (Ajayi, et al., 2023, 

Odejobi, Hammed & Ahmed, 2023, Onyelucheya, et 

al., 2023). In venture capital, the direct application of 

this framework is complicated by limited historical 

data, infrequent valuation, illiquidity, and the non-

normal distribution of returns. Nevertheless, the 

central insight of Modern Portfolio Theory remains 

highly relevant: portfolio performance depends not 

only on the quality of individual investments, but also 

on how those investments interact under uncertain 

conditions. Venture capital investors similarly seek 

combinations of ventures that balance technological, 

sectoral, geographic, and stage-related exposures in a 

way that increases the likelihood of capturing 

exceptional upside while managing concentrated 

downside risk. 

The relevance of Modern Portfolio Theory to venture 

investing lies less in strict mathematical replication 

and more in conceptual adaptation. Venture 

investments do not trade in liquid markets, and their 

risk profiles cannot always be estimated using 

conventional variance-covariance measures. Returns 

are highly skewed, failures are frequent, and a few 

successful exits may account for most of the 

portfolio’s gains. Even so, the theory’s emphasis on 

portfolio-level thinking remains fundamental. It 

encourages venture capital investors to move beyond 

intuition-driven deal selection and toward a more 

structured appreciation of how investments combine 

to shape aggregate exposure (Ajayi, et al., 2023, 

Olatunji, et al., 2023, Oshoba, Ahmed & Odejobi, 

2023). A venture portfolio composed entirely of 

startups in one sector, one technology cycle, or one 

regulatory environment may generate high apparent 

potential, but it also creates correlated vulnerability. 

By contrast, thoughtful diversification informed by 

portfolio theory can enhance resilience and improve 

the probability that some investments will perform 

strongly even when others fail. Thus, Modern 

Portfolio Theory serves as a useful starting point for 



© OCT 2023 | IRE Journals | Volume 7 Issue 4 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV7I4-1715305 

IRE 1715305          ICONIC RESEARCH AND ENGINEERING JOURNALS 767 

conceptualizing optimization in venture capital, even 

if it requires substantial adjustment to reflect the 

realities of entrepreneurial finance. 

The risk-return trade-off is central to all investment 

theory, but it becomes especially significant in venture 

capital because uncertainty is deeper, more 

multidimensional, and less measurable than in 

conventional asset classes. Venture capital investors 

knowingly allocate capital to firms with unproven 

business models, evolving products, uncertain market 

demand, and limited operating records because of the 

possibility of very large returns. In this context, the 

expectation of high return is not merely an aspiration 

but a necessary compensation for the high probability 

of loss, the long holding period, and the limited 

liquidity of investments (Ezeh, et al., 2021, 

Onyelucheya, et al., 2021, Oparah, et al., 2021, 

Umoren, et al., 2021). Theoretical perspectives on 

venture capital optimization must therefore begin with 

the premise that risk and return are inseparable, but not 

always linearly related. High uncertainty does not 

automatically imply higher return if the investment is 

poorly screened, badly timed, or structurally exposed 

to fraud and governance weakness. As a result, 

optimization in venture capital is not simply about 

selecting the riskiest ventures in pursuit of the highest 

growth; it is about identifying ventures where the risk 

assumed is proportionate to the realistic upside and 

where downside exposure can be managed through 

portfolio structure, staged financing, and monitoring. 

In high-uncertainty environments, the traditional 

distinction between systematic and unsystematic risk 

becomes more fluid. Many venture risks that appear 

firm-specific may in fact be linked to broader 

technological shifts, investor sentiment cycles, 

regulatory changes, or ecosystem-level weaknesses. 

For example, a startup’s failure may be caused not 

only by internal execution problems but also by 

sudden changes in funding availability or consumer 

adoption patterns across the industry (Aransi, et al., 

2018, Farounbi, et al., 2018, Odejobi & Ahmed, 2018). 

This means the risk-return trade-off in venture capital 

must be interpreted dynamically rather than statically. 

Investors are constantly revising expectations as new 

information emerges, milestones are met or missed, 

and external conditions change. Portfolio optimization 

therefore involves managing both exposure and 

adaptability. The aim is not to eliminate risk, since risk 

is intrinsic to venture investing, but to ensure that the 

portfolio is positioned to absorb losses, capitalize on 

upside, and avoid allocating too much capital to 

ventures whose apparent promise masks structural 

weakness. 

Agency theory provides another major theoretical lens 

for understanding portfolio optimization in venture 

capital, particularly because the relationship between 

investors and founders is shaped by differing 

incentives, asymmetric information, and incomplete 

control. Agency theory explains how conflicts can 

arise when one party, the principal, delegates 

resources or authority to another party, the agent, 

whose interests may not fully align with those of the 

principal. In venture capital, investors provide capital 

to founders and management teams who retain 

substantial control over the venture’s daily operations, 

strategic disclosures, and internal decision-making 

(Ezeh, et al., 2023, Oguntegbe, Farounbi & Okafor, 

2023, Odejobi, Hammed & Ahmed, 2023). This 

creates a setting in which investors depend on 

information provided by founders, while founders may 

have incentives to present the venture in overly 

favorable terms, conceal weaknesses, or prioritize 

decisions that maximize personal benefit rather than 

investor value. Such agency problems become more 

pronounced in early-stage ventures where formal 

governance systems are weak, internal controls are 

immature, and business outcomes are highly 

uncertain. 

Information asymmetry is therefore a defining feature 

of venture capital. Founders typically possess more 

detailed knowledge of the product, operational 

challenges, customer realities, and financial condition 

of the firm than outside investors. While this 

asymmetry is partly unavoidable, it creates significant 

implications for portfolio optimization. If investors 

cannot accurately assess the true quality of ventures, 

capital may be misallocated toward firms with 

persuasive narratives but weak fundamentals. This 

increases the risk of adverse selection at the screening 

stage and moral hazard after investment (Okafor, et al., 

2021, Oshoba, Hammed & Odejobi, 2021, Umoren, et 

al., 2021). Agency theory suggests that effective 

optimization must therefore involve governance 

mechanisms that reduce informational gaps and align 
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incentives more closely. These may include board 

representation, staged financing tied to milestones, 

reporting covenants, founder equity vesting, protective 

provisions, and enhanced due diligence practices. In 

the context of fraud exposure analysis, agency theory 

becomes even more important because it helps explain 

why misreporting, metric inflation, and strategic 

concealment can occur in startup environments. A 

portfolio optimization model that ignores agency 

conflict risks becoming vulnerable to hidden 

distortions in performance data and governance 

quality. 

Behavioral finance adds a further dimension by 

challenging the assumption that investors always act 

rationally in evaluating venture opportunities. Venture 

capital decisions are often made in environments 

characterized by ambiguity, incomplete data, social 

influence, and strong narratives about innovation and 

disruption. Under such conditions, cognitive biases 

can significantly affect judgment. Investors may 

become overconfident in their ability to identify 

winners, particularly when they have prior success or 

specialized sector experience. They may fall victim to 

confirmation bias by favoring information that 

supports their initial enthusiasm for a deal while 

discounting warning signs (Olatunji, et al., 2023, 

Oparah, et al., 2023, Uduokhai, et al., 2023). Herd 

behavior can also be influential, especially when 

prominent investors back a startup and others interpret 

this as validation without conducting equally rigorous 

independent assessment. Anchoring may occur when 

investors rely too heavily on early valuation 

expectations or initial impressions of the founders. 

Availability bias may cause them to overestimate the 

potential of ventures that resemble recent high-profile 

successes, even when the underlying circumstances 

differ substantially. 

These behavioral tendencies have major implications 

for portfolio optimization because they can distort 

both individual investment selection and broader 

capital allocation patterns. A venture capitalist who 

becomes emotionally attached to a founder’s story or 

a sector trend may allocate more capital than is 

justified by the underlying risk profile. Similarly, fear 

of missing out may lead investors to crowd into 

overheated segments, reducing diversification and 

increasing exposure to correlated failure. Behavioral 

finance therefore suggests that optimization models in 

venture capital should not assume perfect rationality, 

but should instead incorporate safeguards against 

predictable judgment errors (Osuashi Sanni, Ajiga & 

Atima, 2020, Oshoba, Hammed & Odejobi, 2020, 

Oziri, et al., 2020). This may involve structured 

decision protocols, independent investment 

committees, scenario testing, and explicit 

consideration of negative evidence during due 

diligence. In fraud-sensitive contexts, behavioral 

weaknesses can be especially costly because 

charismatic founders, fast growth narratives, and 

social proof can make deceptive ventures appear 

credible. Theoretical engagement with behavioral 

finance thus reinforces the need for more disciplined 

and evidence-based portfolio design. 

Decision theory and Bayesian logic are especially 

relevant to venture capital optimization because they 

offer tools for rational choice under uncertainty and 

for updating beliefs as new information becomes 

available. Decision theory focuses on how choices 

should be made when outcomes are uncertain, 

probabilities are imperfectly known, and multiple 

objectives must be balanced. This is highly applicable 

to venture capital, where investors must make 

sequential decisions about whether to invest, how 

much to invest, whether to provide follow-on capital, 

and when to exit. These decisions involve weighing 

expected returns against uncertain probabilities of 

technological success, market adoption, managerial 

competence, and governance integrity (Ogunsola & 

Michael, 2021, Osuashi Sanni & Atima, 2021, 

Umoren, et al., 2021). Decision theory encourages a 

structured approach to such problems by emphasizing 

expected utility, trade-offs among alternatives, and the 

value of additional information. 

Bayesian logic strengthens this perspective by 

recognizing that venture capital decision-making is 

iterative rather than one-time. Investors begin with 

prior beliefs about a startup’s quality based on 

available signals such as founder background, sector 

attractiveness, prototype maturity, and market timing. 

As the venture develops, new information emerges 

through product testing, customer response, financial 

reporting, governance interactions, and milestone 

achievement. Bayesian reasoning allows investors to 

update their beliefs systematically in light of this new 
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evidence rather than relying on static judgments 

(Odejobi & Ahmed, 2018, Seyi-Lande, 

Arowogbadamu & Oziri, 2018). This is particularly 

valuable in venture capital because uncertainty is 

gradually reduced over time, and funding decisions 

often occur in stages. A startup that initially appears 

promising may warrant reduced confidence if 

performance indicators are inconsistent or if 

governance red flags emerge. Conversely, a venture 

with uncertain beginnings may deserve increased 

commitment if credible evidence of traction 

accumulates. 

In fraud exposure analysis, Bayesian logic is 

particularly powerful because fraud risk often 

becomes visible through the accumulation of subtle 

signals rather than a single decisive event. Unusual 

revenue patterns, inconsistent metrics, founder 

evasiveness, delayed audits, or unexplained 

governance changes may each seem ambiguous in 

isolation, but together they can materially alter the 

posterior assessment of venture quality. A Bayesian 

approach allows these signals to be incorporated into 

evolving risk estimates, making portfolio allocation 

more responsive and better aligned with actual 

conditions. In this sense, decision theory and Bayesian 

logic support a more adaptive, evidence-sensitive 

model of venture capital optimization that recognizes 

uncertainty, allows revision, and strengthens 

protection against both investment error and fraud-

related loss (Ahmed & Odejobi, 2018, Nwafor, et al., 

2018, Seyi-Lande, Arowogbadamu & Oziri, 2018). 

Taken together, these theoretical perspectives provide 

a strong foundation for understanding portfolio 

optimization in venture capital. Modern Portfolio 

Theory offers the logic of diversification and 

portfolio-level efficiency. The risk-return framework 

explains why high uncertainty demands disciplined 

compensation and careful allocation. Agency theory 

highlights the governance and information problems 

embedded in investor-founder relationships. 

Behavioral finance reveals how cognitive bias and 

social influence can distort capital decisions. Decision 

theory and Bayesian logic provide methods for 

rational and adaptive choice under evolving 

uncertainty (Akinrinoye, et al., 2019, Nwafor, et al., 

2019, Sanusi, Bayeroju & Nwokediegwu, 2019). 

When integrated, these perspectives support the 

development of more robust venture capital 

optimization models that go beyond return 

maximization to address the realities of illiquidity, 

information asymmetry, judgment error, and fraud 

exposure. Such theoretical grounding is essential for 

building venture capital strategies that are not only 

ambitious in seeking innovation gains but also 

disciplined in protecting portfolio integrity. 

2.4.  Fraud Exposure Analysis in Venture Capital 

Investments 

Fraud exposure in venture capital investments refers to 

the degree to which investors and portfolio managers 

are vulnerable to financial deception, 

misrepresentation, concealment, and integrity-related 

misconduct within startup and early-stage business 

environments. In the context of venture financing, 

fraud exposure is not limited to proven criminal acts 

alone; it also includes the broader risk that investors 

may allocate capital based on distorted information, 

manipulated narratives, incomplete disclosures, or 

governance practices that conceal the true condition of 

a venture. Because venture capital operates in 

environments characterized by uncertainty, rapid 

growth expectations, limited historical records, and 

strong founder influence, the possibility of fraud 

becomes particularly significant (Aransi, et al., 2019, 

Nwafor, et al., 2019, Oguntegbe, Farounbi & Okafor, 

2019, Umoren, et al., 2019). Startups are often valued 

on future projections rather than stable past 

performance, which means investors rely heavily on 

assumptions, reported metrics, and the credibility of 

management teams. This creates conditions in which 

fraud exposure can take multiple forms, including 

exaggeration of growth potential, concealment of 

liabilities, falsification of customer traction, and 

deliberate misrepresentation of operational 

performance. Fraud exposure therefore has both 

financial and strategic dimensions, as it can affect 

investment selection, follow-on funding decisions, 

valuation, governance confidence, and overall 

portfolio resilience. 

The dimensions of fraud exposure in startup and 

venture financing are broad and multifaceted. One 

dimension relates to financial fraud, where ventures 

manipulate accounting records, revenue claims, cash 

balances, or expenditure reporting in order to attract or 
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retain investor support. Another dimension involves 

operational fraud, where management presents false or 

misleading information about production capabilities, 

product readiness, user engagement, contractual 

relationships, or market adoption. A further dimension 

lies in governance fraud, which may include 

concealment of related-party transactions, undisclosed 

conflicts of interest, board misinformation, 

unauthorized diversion of funds, or misuse of investor 

capital for personal gain (Oziri, et al., 2022, Rukh, 

Seyi-Lande & Oziri, 2022, Umoren, et al., 2022). 

Fraud exposure may also be strategic, occurring when 

founders create deceptive growth narratives, overstate 

market opportunities, or misrepresent competitive 

advantages to influence valuation and financing terms. 

In some cases, the line between aggressive optimism 

and fraudulent conduct becomes blurred, especially in 

entrepreneurial environments where ambition and 

storytelling are deeply embedded in funding culture. 

However, from an investor protection perspective, any 

material distortion that impairs sound capital 

allocation represents a form of fraud-related exposure 

with serious implications for portfolio management. 

Common forms of fraud in venture-backed firms often 

reflect the particular pressures and incentives found in 

early-stage business ecosystems. One of the most 

frequent forms is revenue inflation, where startups 

overstate sales figures, recognize revenue 

prematurely, fabricate customer accounts, or 

misclassify non-operating funds as recurring business 

income. Closely related is user metric manipulation, 

particularly in technology startups, where 

management may exaggerate customer acquisition, 

platform engagement, subscription activity, retention 

rates, or download numbers in order to project rapid 

market traction (Ahmed & Odejobi, 2018, Seyi-Lande, 

Arowogbadamu & Oziri, 2018). Another common 

form is valuation manipulation, where founders 

selectively present information that supports inflated 

valuation assumptions while concealing material 

weaknesses in the business model, legal structure, or 

financial condition. Expense misrepresentation is also 

common, including concealment of debt obligations, 

understatement of cash burn, or improper 

classification of personal expenditures as business 

costs. In some ventures, there may be fraud involving 

intellectual property claims, such as overstating patent 

strength, originality, or technological readiness. In 

others, founders may present fabricated partnership 

agreements, forged purchase commitments, or 

misleading pilot results to create an impression of 

legitimacy and scale. Fraud may also emerge in 

fundraising processes through deliberate omission of 

litigation exposure, regulatory non-compliance, 

employee disputes, or unresolved tax liabilities that 

would materially affect investor decisions. 

Venture-backed firms are particularly susceptible to 

governance weaknesses and reporting manipulation 

because many operate with immature institutional 

structures. Founders often retain substantial control 

over strategic, financial, and operational decisions 

during the early stages of growth. Boards may be 

small, overly dependent on management information, 

or insufficiently independent to challenge executive 

claims. In some cases, investors prioritize speed of 

deployment and future upside over governance depth, 

thereby accepting limited oversight in exchange for 

access to promising deals (Nwafor, Uduokhai & 

Ajirotutu, 2020, Sanusi, Bayeroju & Nwokediegwu, 

2020). This can create a governance environment 

where decision-making is centralized, accountability 

is weak, and internal challenge mechanisms are 

underdeveloped. Reporting manipulation becomes 

easier under such conditions because there may be no 

robust separation of duties, no formal audit process, 

limited financial supervision, and inadequate reporting 

discipline. A founder who controls investor 

communications, internal data generation, cash 

approval, and strategic messaging simultaneously may 

be able to distort the venture’s true condition with 

minimal resistance. Moreover, early-stage firms often 

lack standardized disclosure culture, meaning that 

investors may receive inconsistent, selectively framed, 

or poorly verified information during both due 

diligence and post-investment monitoring. 

The problem of reporting manipulation in early-stage 

ventures is especially significant because startup value 

is often built on forward-looking indicators rather than 

audited profitability. Management teams may shape 

investor perception by emphasizing optimistic key 

performance indicators while omitting less favorable 

measures such as churn, cash runway weakness, 

operational bottlenecks, or unresolved compliance 

issues. Some ventures may use vanity metrics that 

appear impressive but do not reflect sustainable 
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business value. Others may intentionally present 

incomplete financial statements, delay bad-news 

reporting, or structure internal dashboards in ways that 

mask deterioration in performance (Osuashi Sanni & 

Adumaza, 2023, Oziri, et al., 2023, Umoren, et al., 

2023). Since many venture investors depend on 

periodic founder updates, pitch decks, board materials, 

and milestone reports, the scope for manipulation can 

be considerable where independent verification is 

weak. In this sense, governance failure and reporting 

distortion are closely linked. Weak governance allows 

inaccurate reporting to persist, while inaccurate 

reporting further weakens governance by preventing 

informed oversight. Together, they increase the 

likelihood that investors will continue allocating 

capital to ventures whose actual quality is far below 

what is being represented. 

Weak internal controls and poor transparency play a 

major role in increasing fraud risk across venture-

backed firms. Internal controls refer to the policies, 

procedures, checks, and accountability systems that 

help ensure reliable reporting, lawful conduct, asset 

protection, and proper decision-making. In established 

firms, internal controls may include segregation of 

duties, approval hierarchies, audit trails, reconciliation 

routines, compliance reviews, and independent board 

committees. In many startups, however, such systems 

are either absent or underdeveloped. The early focus is 

usually on growth, product development, customer 

acquisition, and funding survival rather than control 

maturity (Ogbete, Aminu-Ibrahim & Ambali, 2020, 

Seyi-Lande, Arowogbadamu & Oziri, 2020). While 

this is often understandable from an operational 

standpoint, it creates a highly vulnerable environment 

in which misconduct can occur without timely 

detection. When one individual can authorize 

payments, record transactions, communicate with 

investors, and supervise reporting systems 

simultaneously, the opportunity for financial abuse 

becomes much greater. Similarly, where there are no 

documented policies for procurement, reimbursement, 

data validation, or conflict disclosure, management 

discretion can turn into unchecked power. 

Poor transparency further intensifies this problem 

because investors may struggle to distinguish between 

ordinary startup disorder and serious integrity risk. A 

lack of transparent cash flow reporting, unclear cap 

table structure, undocumented liabilities, inconsistent 

customer evidence, or vague explanations for missed 

milestones can all make it difficult to assess the true 

health of a venture. In opaque environments, fraud 

does not always need to be sophisticated to be 

effective; it often survives simply because verification 

is difficult and investor attention is limited. The speed 

of venture markets can also worsen this condition 

(Oziri, et al., 2023, Rukh, Oziri & Seyi-Lande, 2023, 

Umoren, et al., 2023). Competitive deal-making 

sometimes pressures investors to commit capital 

before completing exhaustive due diligence, 

especially when sought-after startups appear to attract 

multiple backers. In such circumstances, weak 

controls and low transparency may be tolerated as 

temporary imperfections rather than treated as 

warning signs. Yet these very weaknesses can become 

the channels through which larger fraud losses 

develop. The absence of transparent systems not only 

enables misconduct but also delays its discovery, 

increasing the extent of capital misallocation and 

portfolio damage. 

The implications of fraud exposure for investor 

confidence are profound. Venture capital relies 

heavily on trust, reputation, and belief in the 

credibility of founders, co-investors, and portfolio 

information. When fraud occurs within venture-

backed firms, it undermines not only the specific 

investment involved but also the broader confidence 

environment in which venture financing operates. 

Investors who suffer fraud-related losses may become 

more cautious, increase screening intensity, reduce 

capital deployment, or avoid certain sectors perceived 

as opaque or overhyped. Institutional investors may 

demand tighter governance standards from venture 

funds, while syndicate partners may become less 

willing to rely on lead investor due diligence (Osuashi 

Sanni, Ajiga & Atima, 2020, Seyi-Lande, 

Arowogbadamu & Oziri, 2020). Fraud events can 

therefore reduce the flow of risk capital into 

innovative sectors by increasing perceived uncertainty 

beyond what is already inherent in startup investing. 

The reputational damage can also extend to venture 

capital firms that fail to detect fraud in their portfolios, 

particularly if such failures reveal weak oversight 

practices or excessive dependence on founder 

narratives. Over time, repeated fraud scandals can alter 

investment norms, increase transaction costs, and shift 
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the balance between entrepreneurial flexibility and 

investor control. 

The consequences for portfolio value are equally 

serious. Fraud exposure can destroy value directly 

through capital loss, misappropriation of funds, legal 

liability, regulatory penalties, and failed exits. It can 

also destroy value indirectly by leading investors to 

overvalue poor-quality ventures, underfund stronger 

firms, or maintain exposure to companies whose true 

prospects have deteriorated. In portfolio terms, fraud 

introduces distortion into risk assessment, 

performance measurement, and allocation logic. A 

venture that appears to be a high-performing asset may 

in reality be a hidden liability if its metrics are 

manipulated or its governance is compromised. This 

can lead to follow-on funding errors, flawed portfolio 

concentration, and inaccurate expectations about 

overall fund performance (Bayeroju, Sanusi & 

Nwokediegwu, 2021, Osuji, Okafor & Dako, 2021, 

Uduokhai, et al., 2021). In severe cases, fraud in one 

high-profile portfolio company can affect the 

valuation confidence of other firms within the same 

fund, especially if investors begin to question the 

reliability of monitoring and reporting standards more 

generally. Fraud exposure therefore has contagion 

potential within venture portfolios, where one 

deceptive investment can influence perceptions, 

strategy, and capital access across the wider portfolio. 

In essence, fraud exposure analysis is a necessary 

component of venture capital investment evaluation 

because the startup environment combines high 

aspiration with structural vulnerability. The same 

features that make venture capital attractive to 

investors, such as innovation potential, rapid scaling, 

flexible governance, and future-oriented valuation, 

also make it susceptible to manipulation, concealment, 

and opportunistic misconduct. Understanding fraud 

exposure requires moving beyond a narrow legalistic 

definition of fraud and recognizing the broader 

spectrum of integrity risk that affects decision-making 

in entrepreneurial finance (Michael & Ogunsola, 

2022, Uduokhai, et al., 2022, Umoren, et al., 2022). 

For portfolio optimization models to be effective in 

venture capital, they must incorporate not only 

financial return and conventional risk measures but 

also the governance quality, transparency conditions, 

and fraud vulnerability of each investee firm. Only 

then can investors build portfolios that are not merely 

growth-seeking, but also resilient, disciplined, and 

aligned with long-term value protection. 

2.5.  Key Risk Variables and Fraud Indicators in 

Venture Portfolio Construction 

Key risk variables and fraud indicators play a central 

role in venture portfolio construction because venture 

capital investing involves allocating capital to firms 

that are often young, opaque, highly uncertain, and 

structurally vulnerable to both business failure and 

information distortion. Unlike mature firms with 

lengthy performance histories and standardized 

reporting practices, startups are typically assessed on 

limited evidence, projected growth, founder capacity, 

and market assumptions. This means portfolio 

construction cannot rely solely on optimism about 

innovation potential or expected future valuation 

(Oguntegbe, Farounbi & Okafor, 2023, Sanusi, 

Bayeroju & Nwokediegwu, 2023, Uduokhai, et al., 

2023). It must also be grounded in a disciplined 

evaluation of the risk factors that shape the probability 

of success, the scale of possible loss, and the integrity 

of the information on which investment decisions are 

based. In the context of portfolio risk optimization, the 

quality of a venture portfolio depends not only on 

selecting firms with strong upside potential but also on 

filtering out those with elevated financial, operational, 

behavioral, or fraud-related vulnerabilities. A robust 

portfolio strategy therefore requires a framework that 

identifies both traditional investment risks and 

integrity-related warning signals before capital is 

committed and while follow-on investment decisions 

are being made. 

Financial risk indicators are among the most 

immediate variables considered in startup selection 

because they provide early signals about business 

sustainability, capital efficiency, and the likelihood of 

future financing stress. Although early-stage ventures 

often lack stable profitability, investors still assess 

their financial condition through measures such as 

revenue consistency, gross margin quality, burn rate, 

runway length, debt exposure, working capital 

adequacy, and cost structure discipline. Excessive 

cash burn relative to growth progress may indicate a 

business model that is unsustainable or dependent on 

continuous external funding (Akinrinoye, et al., 2020, 
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Oziri, Seyi-Lande & Arowogbadamu, 2020). Irregular 

revenue recognition, weak unit economics, or 

unexplained mismatches between claimed growth and 

actual cash flow can suggest either poor financial 

discipline or intentional misrepresentation. Ventures 

with short runway and high financing dependence may 

become vulnerable to desperate fundraising behavior, 

including exaggerated claims or concealed liabilities. 

Financial risk also includes cap table complexity, 

dilution pressure, and obligations arising from prior 

financing rounds that may reduce flexibility or distort 

incentives. In portfolio construction, these variables 

matter because ventures with fragile financial 

foundations can absorb disproportionate time, 

monitoring effort, and rescue capital while 

contributing little to long-term portfolio value. 

Financial risk indicators are especially important 

because they often interact with fraud exposure. A 

startup under pressure to meet aggressive growth 

expectations or maintain investor confidence may be 

more likely to manipulate financial records or 

selectively disclose performance information. For 

example, unusually strong reported sales without 

supporting cash receipts, inflated accounts receivable 

in a supposedly fast-paying business, or unexplained 

shifts in cost categories may all signal deeper 

problems. Investors therefore cannot treat financial 

weakness merely as a business risk; in certain cases, it 

may also represent the context in which fraud risk 

intensifies (Bayeroju, Sanusi & Nwokediegwu, 2023, 

Umoren, et al., 2021). Portfolio selection must account 

for this possibility by distinguishing between ventures 

facing manageable financial strain and those 

exhibiting suspicious patterns that undermine data 

credibility. 

Operational and market-related risk variables are 

equally essential in venture portfolio construction 

because many startups fail not due to financial fraud 

alone, but because they cannot convert ideas into 

reliable execution under real market conditions. 

Operational risk includes product development delays, 

supply chain fragility, technical implementation 

problems, talent gaps, weak internal processes, and 

inability to scale operations efficiently. Startups often 

operate with lean teams and evolving structures, which 

can create vulnerabilities in quality control, customer 

support, legal compliance, and data management 

(Aminu-Ibrahim, Ogbete & Iwuanyanwu, 2020, 

Sanusi, Bayeroju & Nwokediegwu, 2020, Seyi-Lande 

& Arowogbadamu, 2020). A venture may have a 

promising product concept yet still lack the systems 

required to deliver consistently, manage growth, or 

maintain strategic focus. Market-related risks include 

uncertain demand, poor customer retention, 

competitive crowding, regulatory disruption, pricing 

mismatch, and dependence on narrow market 

segments. In innovative sectors, there is often a 

substantial gap between projected demand and actual 

adoption. Ventures may overestimate market size, 

assume faster behavior change than customers are 

willing to make, or rely on trends that prove temporary 

rather than durable. 

These operational and market-related variables have 

direct portfolio implications because they affect not 

only the viability of individual firms but also the 

correlation of risks across investments. A portfolio 

concentrated in startups that depend on the same 

technology trend, regulatory environment, or 

consumer behavior pattern may appear diversified at a 

superficial level while actually carrying substantial 

shared exposure. Effective venture portfolio 

construction therefore requires attention to how 

operational fragility and market risk cluster across 

sectors and stages (Bayeroju, Sanusi & Nwokediegwu, 

2022, Seyi-Lande, Arowogbadamu & Oziri, 2021, 

Umoren, et al., 2021). It also requires investors to 

distinguish between normal startup volatility and 

deeper structural weakness. Some ventures may 

experience delays or pivots as part of the innovation 

process, while others may use the language of agility 

and experimentation to conceal persistent failure or 

weak execution. This distinction becomes crucial 

when considering fraud indicators, since poor 

operational transparency can mask deliberate 

misstatement just as easily as it can reflect genuine 

startup disorder. 

Founder credibility, ethics, and governance quality 

have emerged as some of the most critical screening 

variables in venture capital because the founder is 

often the central driver of strategy, reporting, culture, 

and investor relations during the early stages of firm 

growth. In young ventures, where systems are 

underdeveloped and data is limited, investors place 

substantial weight on the judgment, integrity, and 
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accountability of founders. Founder credibility 

includes prior execution history, domain expertise, 

consistency of communication, realism of claims, 

openness to scrutiny, and willingness to engage 

constructively with governance mechanisms 

(Bayeroju, Sanusi & Nwokediegwu, 2023, Seyi-

Lande, Arowogbadamu & Oziri, 2023, Umoren, et al., 

2023). Ethical orientation matters because founders 

routinely make choices under pressure, including how 

to present metrics, disclose setbacks, allocate funds, 

and negotiate with investors. A founder who 

normalizes exaggeration, evasion, or selective 

disclosure may create a company culture in which 

fraud risk becomes embedded over time. 

Governance quality complements founder evaluation 

by addressing the structures through which 

accountability is maintained. Even highly talented 

founders can become sources of portfolio risk if 

governance systems are weak, overly centralized, or 

resistant to challenge. Screening variables in this area 

include board composition, clarity of decision rights, 

independence of oversight, reporting routines, 

documentation standards, conflict-of-interest 

safeguards, and responsiveness to investor questions. 

A startup that treats governance as a mere formality 

may struggle to manage scale and may also present 

heightened integrity risk (Atima, Osuashi Sanni & 

Attah, 2022, Bayeroju, Sanusi & Nwokediegwu, 2022, 

Uduokhai, et al., 2022). Where there is limited board 

independence, no meaningful external financial 

review, or excessive concentration of authority in one 

individual, investors may find it difficult to verify 

information or intervene before losses deepen. In 

portfolio construction, firms with stronger ethical 

posture and governance quality may deserve more 

favorable weighting not because they are risk-free, but 

because their risks are more transparent, more 

manageable, and less likely to be distorted by 

deception. 

Red flags in valuation, reporting, customer metrics, 

and transaction records provide some of the clearest 

early indicators that a venture may pose fraud-related 

danger within a portfolio. Valuation red flags include 

rapid jumps in valuation without corresponding 

operational evidence, excessive reliance on narrative 

rather than verifiable traction, unusual comparables 

chosen to justify pricing, or resistance to independent 

scrutiny of assumptions. In some cases, founders may 

seek to create valuation momentum through selective 

disclosures, strategic hype, or manufactured investor 

urgency (Nwafor, et al., 2018, Seyi-Lande, 

Arowogbadamu & Oziri, 2018). Reporting red flags 

include inconsistent financial statements, unexplained 

revisions to prior numbers, overly polished dashboards 

with limited underlying detail, missing 

reconciliations, repeated delays in providing 

information, or metrics that cannot be traced to source 

data. These issues do not always prove fraud, but they 

increase the probability that investors are dealing with 

either poor control quality or deliberate manipulation. 

Customer metric red flags are particularly relevant in 

technology and platform ventures, where valuation 

often depends heavily on user growth, retention, and 

engagement claims. Sudden spikes in users without 

matching revenue quality, unusually low churn figures 

in a highly competitive market, impressive acquisition 

numbers without clear customer acquisition logic, or 

engagement metrics that appear disconnected from 

actual monetization may all indicate manipulated or 

selectively framed data. Similarly, claims about 

enterprise partnerships, contracts, or pilot programs 

should be matched against documentary support and 

transactional evidence (Akinrinoye, et al., 2020, 

Sanusi, Bayeroju & Nwokediegwu, 2021, Umoren, et 

al., 2021). Transaction record red flags include 

related-party dealings that are not clearly disclosed, 

round-number payments lacking commercial 

explanation, vendor concentration without 

justification, unusual reimbursement patterns, 

backdated agreements, and weak segregation of duties 

in financial processing. These indicators are important 

not only for identifying possible misconduct but also 

for protecting the portfolio from ventures whose data 

cannot be trusted enough to support rational follow-on 

investment decisions. 

The integration of fraud indicators into investment 

screening and portfolio selection is therefore essential 

if venture capital portfolios are to be optimized 

effectively rather than merely expanded 

optimistically. Traditional screening frameworks 

often emphasize market opportunity, founder talent, 

product innovation, and expected exit potential, but 

these variables alone are insufficient in environments 

where information asymmetry and narrative inflation 
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are common. Fraud indicators should be treated as 

core risk variables rather than secondary compliance 

concerns. This means building structured screening 

models that assign explicit weight to governance 

quality, data reliability, financial transparency, 

founder credibility, control maturity, and the presence 

or absence of red flags (Bayeroju, Sanusi & 

Nwokediegwu, 2019, Filani, Fasawe & Umoren, 2019, 

Nwafor, et al., 2019). Ventures should not be 

evaluated solely on their upside narrative, but on the 

trustworthiness of the evidence supporting that 

narrative. A startup with slightly lower growth 

potential but strong governance and transparent 

reporting may represent a superior portfolio asset 

compared with a highly hyped venture whose numbers 

cannot be independently validated. 

Integrating fraud indicators also improves 

diversification quality. A portfolio made up of 

ventures with similar fraud vulnerabilities, such as 

weak governance, founder dominance, opaque 

metrics, or aggressive valuation culture, may be far 

riskier than it appears from a sectoral perspective. 

Optimization must therefore consider integrity 

correlation as well as financial correlation. Investors 

should ask not only whether ventures operate in 

different sectors, but whether they rely on similar 

unverifiable assumptions, face similar reporting 

weaknesses, or exhibit common behavioral red flags 

(Akinrinoye, et al., 2020, Rukh, Seyi-Lande & Oziri, 

2023, Sanusi, Bayeroju & Nwokediegwu, 2023). 

Fraud-aware portfolio selection can reduce the 

probability of multiple hidden failures emerging 

simultaneously across the fund. It can also improve 

capital allocation over time by informing follow-on 

decisions with updated assessments of both business 

performance and information reliability. 

Ultimately, key risk variables and fraud indicators 

form the analytical backbone of disciplined venture 

portfolio construction. Financial fragility, operational 

weakness, market uncertainty, founder ethics, 

governance maturity, and red-flag patterns in 

valuation and reporting all influence whether a venture 

deserves inclusion in a portfolio and how much capital 

should be committed to it. In the absence of such 

scrutiny, portfolio construction risks becoming an 

exercise in storytelling rather than evidence-based 

optimization. For venture capital investment strategy 

to remain both growth-seeking and resilient, fraud 

indicators must be integrated into screening, 

weighting, monitoring, and reallocation decisions as 

essential determinants of portfolio quality. Only 

through such an integrated approach can venture 

investors balance ambition with protection and build 

portfolios capable of generating sustainable value 

under uncertain and often opaque entrepreneurial 

conditions (Onyelucheya, et al., 2023, Sanusi, 

Bayeroju & Nwokediegwu, 2023, Uduokhai, et al., 

2023). 

2.6.  Portfolio Risk Optimization Models for 

Venture Capital Decision-Making 

Portfolio risk optimization models are central to 

venture capital decision-making because venture 

investors operate in an environment defined by 

incomplete information, highly uneven outcomes, 

long investment horizons, and substantial exposure to 

both ordinary business failure and integrity-related 

threats. Unlike traditional investment settings where 

data are more abundant and market prices offer 

continuous feedback, venture capital decisions are 

made under conditions of uncertainty that are often 

qualitative, evolving, and difficult to quantify 

precisely. As a result, optimization in venture capital 

cannot be reduced to a simple search for the highest 

expected return. It requires a structured framework for 

allocating capital across ventures in a way that 

balances growth potential, downside risk, portfolio 

concentration, stage exposure, governance quality, 

and fraud vulnerability (Attah & Osuashi Sanni, 2023, 

Sanusi, Bayeroju & Nwokediegwu, 2023, Uduokhai, 

et al., 2023). The challenge is not merely to identify 

promising startups, but to design a portfolio process 

that improves the probability of strong aggregate 

outcomes while reducing the likelihood that hidden 

weaknesses, misjudged assumptions, or manipulated 

information will distort capital allocation. In this 

context, portfolio risk optimization models serve as 

practical and theoretical tools for bringing discipline, 

comparability, and adaptability into venture capital 

strategy. 

Mean-variance optimization remains one of the 

foundational approaches to portfolio design and 

provides a useful conceptual starting point for venture 

capital decision-making. The model, rooted in Modern 
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Portfolio Theory, assumes that investors seek to 

maximize expected return for a given level of risk or 

minimize risk for a given level of expected return. Risk 

is typically represented by the variance or standard 

deviation of returns, while diversification is used to 

combine assets whose returns do not move perfectly 

together. Applied conceptually to venture capital, 

mean-variance logic encourages investors to think 

beyond the attractiveness of individual ventures and 

instead evaluate how each investment contributes to 

overall portfolio behavior (Osuashi Sanni, et al., 2022, 

Seyi-Lande, Arowogbadamu & Oziri, 2022, 

Uduokhai, et al., 2022). A venture capitalist might 

seek to combine investments across sectors, stages, 

geographies, and business models in a way that 

reduces excessive correlation and increases the 

probability that strong performers compensate for 

inevitable losses elsewhere in the portfolio. The model 

reinforces the important idea that a portfolio of 

ventures should be designed deliberately, not 

assembled opportunistically. 

However, mean-variance optimization faces serious 

limitations in venture capital settings. The first 

limitation is the quality and availability of data. 

Venture-backed firms usually lack long historical 

records, and their valuations are not continuously 

updated through active market trading. This makes it 

difficult to estimate expected returns, volatility, and 

correlations with any high degree of statistical 

confidence. Second, venture capital returns are not 

normally distributed. They are highly skewed, with a 

small number of exceptional winners producing most 

of the portfolio gains while many firms fail or yield 

low returns. Variance as a risk measure may therefore 

be inadequate because it treats upside and downside 

dispersion similarly, whereas venture investors are 

more concerned with downside impairment, 

illiquidity, and capital loss (Arowogbadamu, Oziri & 

Seyi-Lande, 2022, Fatimetu, et al., 2022, Obriki & 

Arumosoye, 2022, Umoren, et al., 2022). Third, the 

model assumes that risks can be represented 

numerically in a relatively stable way, yet venture 

capital risks evolve with changes in product 

development, founder behavior, market traction, 

regulation, and fundraising conditions. Fourth, mean-

variance models do not naturally incorporate fraud 

exposure, governance failure, or information 

distortion, all of which can fundamentally alter the 

reliability of return estimates. Thus, while mean-

variance optimization offers useful discipline in 

portfolio thinking, it must be adapted or supplemented 

to reflect the realities of private, high-uncertainty, 

fraud-sensitive venture investment. 

Scenario analysis offers a more flexible and realistic 

approach for uncertain and fraud-sensitive investment 

conditions because it allows investors to evaluate how 

ventures and portfolios may perform under a range of 

possible future states rather than relying on a single 

expected outcome. In venture capital, outcomes 

depend on multiple interacting uncertainties, including 

technological success, market adoption, regulatory 

change, competitive response, founder execution, 

availability of follow-on funding, and data credibility. 

Scenario analysis enables investors to model best-

case, base-case, and worst-case situations and assess 

how sensitive a venture is to different assumptions 

(Akinrinoye, et al., 2023, Sanusi, Bayeroju & 

Nwokediegwu, 2023, Umoren, et al., 2023). For 

example, a startup may appear attractive under 

optimistic customer growth assumptions, but much 

less so under a scenario of delayed adoption, lower 

pricing power, and tighter capital markets. When fraud 

exposure is added to the analysis, scenario planning 

becomes even more important. Investors can consider 

cases in which reported metrics are partially 

overstated, customer traction is weaker than claimed, 

internal controls fail, or governance weaknesses 

trigger value destruction. Such scenario-based 

reasoning allows for a more cautious and realistic 

portfolio construction process. 

The value of scenario analysis lies not only in 

improving pre-investment assessment, but also in 

supporting portfolio resilience. By examining how 

several ventures may respond to adverse conditions 

simultaneously, investors can identify correlated 

vulnerabilities across the portfolio. A set of 

investments may appear diversified on the surface, yet 

all may depend on continued access to external 

funding or on aggressive user-growth assumptions that 

prove unrealistic under more conservative scenarios. 

Fraud-sensitive scenario analysis also helps investors 

think in terms of consequence severity rather than 

simple probability alone (Arowogbadamu, Oziri & 

Seyi-Lande, 2021, Uduokhai, et al., 2021, Umoren, et 

al., 2021). Even if the probability of a fraud event 
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appears modest, the consequences for valuation, 

investor confidence, and follow-on funding may be so 

severe that the exposure must be weighted heavily in 

allocation decisions. In this sense, scenario analysis 

expands the optimization process from a purely 

statistical exercise into a structured strategic 

evaluation of uncertainty, fragility, and integrity risk. 

Bayesian updating models are especially well suited to 

venture capital decision-making because venture 

investing is inherently dynamic. Initial investment 

decisions are rarely final; rather, they are the 

beginning of a sequence of judgments about whether 

to continue, expand, restructure, or exit exposure as 

new information becomes available. Bayesian logic 

supports this process by allowing prior beliefs about a 

venture’s quality to be revised systematically in light 

of new evidence. At the time of initial investment, 

investors form an assessment based on available 

information such as founder experience, product 

promise, market attractiveness, governance structure, 

and early traction signals (Ahmed, Odejobi & Oshoba, 

2019, Nwafor, et al., 2019, Oziri, Seyi-Lande & 

Arowogbadamu, 2019). As the venture evolves, 

additional evidence emerges through revenue 

performance, milestone achievement, customer 

retention, board interactions, financial statements, 

audit findings, and operational execution. Bayesian 

updating provides a rational framework for adjusting 

confidence levels and investment positions as those 

signals accumulate. 

This approach is particularly valuable in venture 

capital because uncertainty is progressively reduced, 

though never fully eliminated, over time. A startup 

that initially looks compelling may warrant a lower 

posterior assessment if follow-on data reveal missed 

milestones, governance evasiveness, unexplained 

metric shifts, or unusually optimistic reporting 

unsupported by transaction evidence. Conversely, a 

venture with an uncertain starting point may become a 

stronger candidate for greater capital commitment as 

credible signals of execution accumulate. Bayesian 

updating also offers significant relevance for fraud 

exposure analysis. Fraud-related concerns often 

emerge incrementally through subtle inconsistencies 

rather than one dramatic disclosure. Delayed financial 

reports, conflicting explanations, unusually smooth 

growth curves, weak documentation, or founder 

defensiveness may each slightly alter the probability 

that the venture’s data can be trusted (Michael & 

Ogunsola, 2019, Seyi-Lande, Arowogbadamu & 

Oziri, 2019, Umoren, et al., 2019). A Bayesian model 

encourages investors to treat these signals 

cumulatively and revise portfolio decisions 

accordingly, rather than remaining anchored to their 

initial enthusiasm or prior sunk costs. 

Multi-criteria decision models further strengthen 

venture capital portfolio optimization by recognizing 

that investment decisions involve multiple competing 

objectives that cannot be reduced to a single return 

metric. Venture investors must simultaneously 

consider expected financial return, market 

opportunity, technology viability, operational 

capability, governance quality, founder ethics, 

liquidity timing, strategic fit, and fraud exposure. A 

multi-criteria framework allows these factors to be 

evaluated together through weighted scoring, 

comparative ranking, or decision matrices that reflect 

the investor’s strategic priorities. This is particularly 

important in venture capital because some of the most 

important investment variables are qualitative or semi-

quantitative (Bayeroju, Sanusi & Nwokediegwu, 

2021, Osuji, Okafor & Dako, 2021, Uduokhai, et al., 

2021). For example, a venture may offer strong upside 

but weak transparency, or moderate growth potential 

with excellent governance quality. A decision model 

that considers only projected return could favor the 

former, whereas a multi-criteria approach may reveal 

that the latter is more attractive from a portfolio risk-

adjusted perspective. 

The strength of multi-criteria decision models lies in 

their ability to make implicit trade-offs explicit. 

Investors can assign weights to dimensions such as 

scalability, capital efficiency, founder credibility, 

control maturity, reporting reliability, and sector risk. 

This allows ventures to be assessed not only on what 

they might become, but on how dependable and 

manageable they are as portfolio components. In the 

context of fraud exposure, multi-criteria models can 

include specific indicators such as consistency of 

reported data, strength of financial controls, quality of 

governance documentation, responsiveness during 

due diligence, and the presence or absence of red flags 

in transaction patterns (Michael & Ogunsola, 2022, 

Uduokhai, et al., 2022, Umoren, et al., 2022). By 
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integrating these into the screening process, investors 

reduce the danger of selecting ventures based solely on 

narrative appeal or market hype. The model also 

supports internal consistency in decision-making 

across investment teams by creating a structured basis 

for comparing very different ventures under a shared 

portfolio philosophy. 

The development of an integrated fraud-sensitive 

portfolio optimization framework requires combining 

the strengths of these models into a practical system 

suited to the realities of venture capital. Such a 

framework would begin with portfolio-level 

objectives that define acceptable levels of 

concentration, stage exposure, sector balance, capital 

reserves for follow-on funding, and tolerance for 

governance or transparency risk. It would then use a 

structured screening layer informed by multi-criteria 

analysis to evaluate ventures across financial strength, 

market attractiveness, operational readiness, founder 

credibility, governance quality, and fraud indicators 

(Oguntegbe, Farounbi & Okafor, 2023, Sanusi, 

Bayeroju & Nwokediegwu, 2023, Uduokhai, et al., 

2023). Mean-variance thinking would still play a role 

at a broad conceptual level by encouraging 

diversification and attention to interactions among 

portfolio assets, but it would not be treated as the sole 

decision engine. Scenario analysis would be used to 

stress-test proposed investments and the portfolio as a 

whole under adverse business, liquidity, and fraud-

related conditions. Bayesian updating would then 

guide ongoing reallocation decisions as new evidence 

emerges during the life of the investment. 

A fraud-sensitive framework must treat information 

integrity as a core variable rather than an afterthought. 

This means that expected return estimates should be 

discounted when reporting credibility is weak, and 

portfolio weights should reflect not only growth 

potential but also confidence in the underlying 

evidence. Ventures with repeated inconsistencies, 

opaque records, founder defensiveness, or weak 

controls should either be screened out or assigned 

lower weights, stricter monitoring requirements, and 

higher hurdle conditions for follow-on funding 

(Akinrinoye, et al., 2020, Oziri, Seyi-Lande & 

Arowogbadamu, 2020). Conversely, ventures that 

demonstrate transparency, governance maturity, and 

reliable performance data may justify stronger 

conviction even if their headline growth rates are 

slightly lower than more speculative peers. The 

framework should also include escalation triggers, 

such as sudden metric revisions, delays in reporting, 

unexpected related-party transactions, or governance 

disputes, that automatically prompt deeper review 

before additional capital is committed. In this way, 

optimization becomes an active process of disciplined 

learning rather than a one-time act of selection. 

Ultimately, portfolio risk optimization models for 

venture capital decision-making must reflect the fact 

that venture investing is shaped by both opportunity 

and opacity. No single model is sufficient on its own. 

Mean-variance optimization contributes the language 

of diversification and portfolio efficiency, but it 

cannot fully capture illiquidity, skewed returns, and 

fraud risk. Scenario analysis introduces resilience by 

testing outcomes under uncertainty and integrity 

stress. Bayesian updating brings dynamic rationality to 

sequential funding decisions. Multi-criteria decision 

models make it possible to balance return, risk, and 

fraud exposure in a structured way (Bayeroju, Sanusi 

& Nwokediegwu, 2023, Umoren, et al., 2021). When 

integrated into a fraud-sensitive portfolio optimization 

framework, these approaches offer a more realistic and 

protective basis for venture capital strategy. Such a 

framework can improve decision quality, reduce 

capital misallocation, and strengthen long-term 

portfolio performance by ensuring that high-growth 

ambition is matched by disciplined risk awareness and 

evidence-based governance judgment. 

2.7.  Strategic Implications for Investor 

Protection, Due Diligence, and Portfolio Performance 

Strategic implications for investor protection, due 

diligence, and portfolio performance are increasingly 

important in venture capital because the structure of 

startup investing exposes capital providers to a 

combination of high uncertainty, limited transparency, 

governance volatility, and fraud-related risk. Venture 

capital firms operate in environments where the 

potential for exceptional returns is matched by a 

significant likelihood of business failure, strategic 

misjudgment, and informational distortion. In such 

settings, portfolio risk optimization cannot be treated 

as a purely technical exercise concerned only with 

expected return and diversification (Aminu-Ibrahim, 



© OCT 2023 | IRE Journals | Volume 7 Issue 4 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV7I4-1715305 

IRE 1715305          ICONIC RESEARCH AND ENGINEERING JOURNALS 779 

Ogbete & Iwuanyanwu, 2020, Sanusi, Bayeroju & 

Nwokediegwu, 2020, Seyi-Lande & Arowogbadamu, 

2020). It must also function as a protective system that 

reduces the probability of capital misallocation, limits 

exposure to deceptive ventures, and enhances the 

long-term resilience of the investment portfolio. The 

strategic value of fraud-sensitive portfolio 

optimization lies in its ability to connect investment 

selection with stronger due diligence, better 

governance judgment, and more disciplined post-

investment control. This expands the role of venture 

capital from passive growth financing toward a more 

accountable and evidence-driven model of 

entrepreneurial investment. 

One of the most immediate strategic implications is 

the need to strengthen due diligence and forensic 

review in venture capital practice. Traditional venture 

capital due diligence often focuses heavily on market 

opportunity, founder capability, product potential, 

competitive positioning, and exit prospects. While 

these elements remain essential, they are not sufficient 

in environments where reporting credibility and 

integrity risk materially affect portfolio outcomes. 

Stronger due diligence requires a broader investigative 

approach that examines not only whether a venture can 

grow, but whether the information supporting that 

growth narrative is reliable, consistent, and verifiable 

(Bayeroju, Sanusi & Nwokediegwu, 2022, Seyi-

Lande, Arowogbadamu & Oziri, 2021, Umoren, et al., 

2021). This means investors must move beyond 

presentation-level metrics and conduct deeper scrutiny 

of financial records, transaction histories, customer 

evidence, governance arrangements, ownership 

structure, legal exposure, and internal reporting logic. 

Forensic review becomes especially important where 

ventures show signs of rapid growth, complex related-

party arrangements, unusual valuation jumps, or weak 

documentation. In these cases, capital allocation 

decisions should be informed not only by strategic 

promise but also by the quality of underlying controls 

and the credibility of management disclosures. 

Strengthening due diligence also has practical 

implications for how venture firms organize their 

investment processes. It suggests that venture capital 

teams may need to integrate financial specialists, 

compliance experts, forensic accountants, or 

governance advisers into selected deal reviews, 

particularly for high-value or high-risk transactions. 

Even when full forensic audits are not feasible at an 

early stage, investors can still adopt forensic thinking 

by paying closer attention to inconsistencies in data, 

unexplained metric patterns, vague explanations, and 

resistance to verification (Bayeroju, Sanusi & 

Nwokediegwu, 2023, Seyi-Lande, Arowogbadamu & 

Oziri, 2023, Umoren, et al., 2023). This shift is 

strategically important because the cost of inadequate 

diligence in venture capital is not limited to the loss on 

one investment. A poorly screened deal can distort 

portfolio weighting, consume follow-on capital, 

damage fund reputation, and undermine investor trust 

in the venture firm’s judgment. Better diligence, 

therefore, is not merely a procedural improvement; it 

is a portfolio protection mechanism that supports 

stronger performance over time. 

Another major strategic implication is the importance 

of improving diversification by avoiding concentrated 

fraud-prone investments. Diversification in venture 

capital is often understood in terms of sector, 

geography, investment stage, technology type, or 

founder profile. However, a fraud-sensitive 

perspective adds another crucial dimension: integrity 

diversification. A portfolio may appear broad across 

industries while still carrying concentrated exposure to 

ventures with similar governance weaknesses, poor 

transparency, aggressive reporting culture, or founder-

dominated decision structures (Atima, Osuashi Sanni 

& Attah, 2022, Bayeroju, Sanusi & Nwokediegwu, 

2022, Uduokhai, et al., 2022). Such a portfolio is 

vulnerable not only to commercial underperformance 

but also to multiple hidden information failures 

emerging simultaneously. From a strategic standpoint, 

optimization models should therefore evaluate not just 

business correlation but also fraud-proneness 

correlation. Investors should avoid clustering capital 

in ventures that rely on unverifiable growth claims, 

weak controls, immature finance functions, or cultures 

of excessive narrative inflation, even if those ventures 

operate in different sectors. 

Improving diversification in this broader sense 

enhances the quality of venture portfolio construction. 

It encourages investors to balance high-growth 

opportunities with ventures that demonstrate stronger 

reporting discipline, clearer governance, and more 

reliable operational evidence. It also reduces the 
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likelihood that portfolio losses will be intensified by a 

common pattern of concealed weaknesses across 

several investee firms. In practical terms, this may 

require limiting exposure to portfolio segments known 

for valuation hype, exaggerated user metrics, or low 

disclosure norms unless stronger monitoring 

safeguards are in place (Nwafor, et al., 2018, Seyi-

Lande, Arowogbadamu & Oziri, 2018). It may also 

mean assigning higher scrutiny thresholds to ventures 

operating in especially opaque markets or sectors 

where due diligence is difficult. Strategic 

diversification is therefore not just about spreading 

risk; it is about selecting forms of risk that are visible, 

manageable, and consistent with long-term capital 

preservation. 

Enhancing monitoring, governance oversight, and 

post-investment controls is another critical implication 

of fraud-sensitive portfolio optimization. In venture 

capital, risk management does not end once a deal is 

closed. Because startups evolve rapidly and 

information conditions change over time, ongoing 

monitoring is essential for preserving portfolio quality. 

A venture that appeared credible at the point of initial 

investment may later display warning signs such as 

missed milestones, shifting metrics, unexplained 

spending patterns, founder evasiveness, or governance 

disputes. These signals should not be treated as 

isolated operational issues alone; they may indicate 

deeper risk to both value and information integrity 

(Akinrinoye, et al., 2020, Sanusi, Bayeroju & 

Nwokediegwu, 2021, Umoren, et al., 2021). Strategic 

portfolio management therefore requires post-

investment systems that ensure timely visibility into 

the condition of each portfolio company. These 

systems may include periodic financial reviews, 

board-level reporting standards, milestone tracking, 

independent verification of selected metrics, budget 

oversight, related-party transaction monitoring, and 

clear escalation procedures when anomalies arise. 

Governance oversight is especially important because 

it creates the institutional channel through which 

investors can challenge management claims, influence 

strategic discipline, and reduce the opportunity for 

misconduct. Strong board participation, clarity of 

authority, audit awareness, and transparent 

communication norms can significantly improve the 

investor’s ability to detect emerging risks early. Post-

investment controls should also be proportionate to the 

size, stage, and risk profile of the investment. A 

venture with weak internal systems or rapid scaling 

pressure may require closer supervision than one with 

more mature controls and a demonstrated record of 

transparent reporting (Bayeroju, Sanusi & 

Nwokediegwu, 2019, Filani, Fasawe & Umoren, 2019, 

Nwafor, et al., 2019). These controls are not intended 

to suppress entrepreneurial flexibility; rather, they are 

designed to ensure that investor capital is deployed in 

an environment where claims can be tested, decisions 

can be reviewed, and early warning signs can be acted 

upon before portfolio damage becomes severe. From a 

strategic viewpoint, effective monitoring improves not 

only protection but also performance, because it 

supports timely reallocation of capital toward stronger 

ventures and away from deteriorating or unreliable 

ones. 

The implications for investor protection and long-term 

portfolio resilience are substantial. Investor protection 

in venture capital is often discussed in legal or 

contractual terms, such as protective provisions, 

liquidation preferences, anti-dilution rights, or board 

seats. While these remain important, a risk 

optimization perspective broadens investor protection 

to include the quality of information, the strength of 

monitoring systems, and the reliability of portfolio 

construction methods. Investors are protected not only 

when contracts are well drafted, but when capital is 

allocated using frameworks that recognize fraud 

exposure, governance weakness, and evidence 

reliability as central determinants of risk (Akinrinoye, 

et al., 2020, Rukh, Seyi-Lande & Oziri, 2023, Sanusi, 

Bayeroju & Nwokediegwu, 2023). A fraud-sensitive 

optimization model improves investor protection by 

reducing the chance of overcommitting to ventures 

whose apparent performance is unsupported or 

misleading. It also encourages disciplined follow-on 

funding, where additional capital is tied to verified 

progress rather than narrative pressure or sunk-cost 

bias. 

Long-term portfolio resilience depends on the ability 

of a venture capital fund to absorb inevitable losses 

without being destabilized by preventable errors, 

concealed weaknesses, or systemic oversight failure. 

A resilient portfolio is not one that avoids all failed 

investments, since failure is intrinsic to venture 
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capital, but one that distinguishes between acceptable 

entrepreneurial risk and avoidable integrity risk. This 

distinction matters because ordinary venture losses 

can often be anticipated, diversified, and priced into 

strategy, whereas fraud-related losses are more likely 

to produce abrupt value destruction, reputational 

harm, and cascading confidence effects across the 

fund (Arowogbadamu, Oziri & Seyi-Lande, 2023, 

Dako, Okafor & Osuji, 2022, Umoren, et al., 2022). A 

resilient portfolio therefore requires careful alignment 

between ambition and control. It must include 

ventures with strong upside potential, but not at the 

cost of ignoring transparency, ethics, or governance 

quality. Over time, this approach can improve net fund 

performance by reducing hidden drag, limiting follow-

on misallocation, and preserving trust between venture 

firms and their own limited partners. 

The policy and managerial relevance of these strategic 

implications extends beyond individual venture firms 

to the broader investment ecosystem. For venture 

capital managers, the key lesson is that portfolio 

optimization must be treated as a governance issue as 

much as a financial one. Investment committees 

should incorporate integrity-related criteria into deal 

selection, reserve allocation, and portfolio review. 

Firms may need to revise internal scorecards, 

strengthen diligence protocols, formalize red-flag 

escalation procedures, and train investment teams to 

recognize behavioral and reporting indicators 

associated with fraud risk (Onyelucheya, et al., 2023, 

Sanusi, Bayeroju & Nwokediegwu, 2023, Uduokhai, 

et al., 2023). Managers should also ensure that 

governance support is not offered only after problems 

emerge, but embedded as a standard expectation in 

portfolio relationships from the outset. This can 

improve both accountability and performance, 

especially in sectors where rapid growth can easily 

outpace internal control development. 

For regulators and policy actors, the relevance lies in 

the need to support healthier venture financing 

environments without undermining innovation. This 

may involve promoting better disclosure norms for 

private markets, encouraging governance education 

for founders, supporting standard-setting around 

investor reporting, and strengthening enforcement 

where deliberate misrepresentation harms capital 

markets. Regulators may not be able to impose public-

market disclosure standards fully on private startups, 

but they can still encourage frameworks that improve 

transparency and reduce the space in which fraudulent 

conduct flourishes. Policy attention is particularly 

important in emerging venture ecosystems where 

institutional safeguards may be weaker and investors 

may have less access to reliable verification 

mechanisms (Attah & Osuashi Sanni, 2023, Sanusi, 

Bayeroju & Nwokediegwu, 2023, Uduokhai, et al., 

2023). In such environments, the costs of unchecked 

fraud are not limited to individual investors; they can 

discourage entrepreneurial financing more broadly 

and weaken confidence in innovation systems. 

Ultimately, the strategic implications of portfolio risk 

optimization models for investor protection, due 

diligence, and portfolio performance point to a more 

mature vision of venture capital practice. Venture 

investing should not be reduced to chasing exceptional 

returns through aggressive early exposure alone. It 

should be understood as a disciplined process of 

allocating scarce capital under uncertainty in ways that 

reward innovation while protecting against 

preventable loss, deception, and structural oversight 

failure (Osuashi Sanni, et al., 2022, Seyi-Lande, 

Arowogbadamu & Oziri, 2022, Uduokhai, et al., 

2022). Strengthened due diligence, broader 

diversification logic, improved monitoring, and fraud-

aware governance all contribute to this objective. 

Together, they support a venture capital model that is 

not only more protective of investors, but also more 

capable of delivering durable portfolio performance in 

uncertain and rapidly evolving entrepreneurial 

markets. 

2.8.  Conclusion 

In conclusion, this study has examined the central 

issues surrounding portfolio risk optimization models 

for venture capital investment strategy with particular 

emphasis on fraud exposure analysis. The discussion 

began by establishing the conceptual foundations of 

venture capital investment, highlighting its strategic 

importance in financing innovation, entrepreneurial 

expansion, and high-growth firms that typically 

operate outside the boundaries of conventional 

financing systems. It further explored the 

multidimensional nature of venture capital risk, 

showing that investment decisions in this field are 
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shaped by uncertainty, illiquidity, information 

asymmetry, concentrated exposure, and uneven return 

distribution. The study also reviewed the major 

theoretical perspectives that support venture capital 

portfolio optimization, including portfolio theory, 

risk-return logic, agency theory, behavioral finance, 

and Bayesian decision-making. In addition, it 

examined the specific nature of fraud exposure in 

venture-backed firms, the risk variables and fraud 

indicators relevant to startup screening, and the need 

for models that can guide capital allocation while 

accounting for both financial performance and 

integrity-related threats. Finally, the study assessed the 

strategic implications of such models for due 

diligence, governance oversight, investor protection, 

diversification quality, and portfolio resilience. 

A major conclusion emerging from the study is that 

portfolio optimization in venture capital cannot be 

treated as a purely financial or quantitative problem. 

Traditional models that focus mainly on expected 

return, diversification, and statistical risk may provide 

useful structure, but they are insufficient when applied 

to entrepreneurial environments characterized by 

weak controls, opaque reporting, strong founder 

influence, and evolving business realities. Venture 

capital operates in a setting where the quality of 

information is often uncertain and where a venture’s 

reported promise may differ materially from its actual 

condition. For this reason, the integration of fraud 

analysis into portfolio optimization is not optional or 

secondary; it is essential. Combining portfolio 

optimization with fraud exposure analysis enables 

investors to evaluate not only the upside potential of a 

venture, but also the credibility of the evidence on 

which that potential is based. This integration 

strengthens decision-making by reducing the 

likelihood that capital will be allocated to ventures 

whose growth narrative is unsupported, misleading, or 

vulnerable to governance failure. 

The study contributes to venture capital strategy and 

risk management by presenting a more comprehensive 

understanding of what effective portfolio construction 

should involve in high-uncertainty entrepreneurial 

ecosystems. Rather than viewing venture capital 

success solely as a function of identifying a few high-

return investments, the study shows that success also 

depends on filtering risk intelligently, assessing 

integrity rigorously, and structuring the portfolio in 

ways that minimize hidden exposure. It advances the 

position that venture capital portfolio design must 

account for financial risk, operational risk, market 

risk, governance quality, founder credibility, and fraud 

vulnerability simultaneously. By bringing these 

dimensions together, the study offers a broader 

strategic lens through which investors can evaluate 

deals, determine portfolio weights, guide follow-on 

funding decisions, and respond to emerging warning 

signs over the life of an investment. This represents a 

meaningful contribution because it aligns venture 

capital optimization more closely with the actual 

conditions under which startup investing takes place. 

The practical value of fraud-aware investment models 

is equally significant. In real venture capital practice, 

investors must make decisions quickly, often with 

incomplete data and under competitive pressure. In 

such situations, a structured model that includes fraud 

indicators alongside traditional investment variables 

can improve both pre-investment screening and post-

investment control. Fraud-aware models encourage 

deeper due diligence, stronger governance review, 

better interpretation of red flags, and more disciplined 

use of scenario analysis, Bayesian updating, and multi-

criteria evaluation. They can help investors distinguish 

between ventures that are genuinely high-risk but 

credible and those that are high-risk because of 

concealment, distortion, or weak internal 

accountability. They also support more effective 

diversification by helping investors avoid excessive 

exposure to ventures that share similar transparency 

weaknesses or governance vulnerabilities. In this way, 

fraud-sensitive portfolio models are not merely 

theoretical tools; they have direct relevance for 

improving capital protection, allocation discipline, and 

long-term fund performance. 

Ultimately, the study affirms that sustainable and 

accountable venture capital portfolio design requires a 

deliberate balance between innovation-seeking 

ambition and disciplined risk control. Venture capital 

plays a vital role in supporting transformative ideas, 

emerging industries, and entrepreneurial growth, but 

its legitimacy and long-term effectiveness depend on 

the quality of the frameworks used to assess, monitor, 

and allocate risk. A portfolio design approach that 

ignores fraud exposure may achieve short-term 
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excitement, but it remains vulnerable to hidden losses, 

distorted valuations, and weakened investor trust. By 

contrast, a venture capital strategy grounded in 

optimization models that incorporate fraud awareness, 

governance quality, and evidence reliability is more 

likely to produce resilient and responsible outcomes. 

Sustainable venture capital is therefore not simply 

about funding the future; it is about funding the future 

with rigor, transparency, and accountability. 
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