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Highlight 
Behavioral biases and information asymmetry positively predict millennial investor performance, with financial 
literacy moderating irrational tendencies. 

 
Abstract 

The 2024 data reveal a significant 15.07% increase in the number of individual investors in Indonesia, with the 
most notable growth observed among the younger demographic. This surge reflects not only a heightened 
awareness of investment opportunities but also the transformative role of financial technology (fintech) in 
democratizing access to digital investment platforms. The convenience, transparency, and user-friendly nature 
of these platforms have encouraged millennials and Gen Z investors to participate more actively in capital 
markets. Against this backdrop, the present study seeks to explore the complex interplay between financial 
behavior, information asymmetry, moral hazard, and investment performance, emphasizing the moderating 
influence of financial literacy. Drawing on survey data from 383 individual investors across Indonesia, the 
research employs Structural Equation Modeling–Partial Least Squares (SEM-PLS) to generate empirical insights. 
The results reveal that behavioral biases particularly heuristics and herding tendencies along with information 
asymmetry, exert a positive and significant impact on millennial investors’ performance. Interestingly, financial 
literacy emerges as a pivotal moderating variable, capable of reducing irrational tendencies and enhancing 
informed, rational investment decisions. These findings extend the discourse in behavioral finance by 
demonstrating that certain cognitive biases, under specific market conditions, may function adaptively rather 
than detrimentally. Conversely, moral hazard appears to have an insignificant effect, underscoring the distinct 
behavioral patterns characterizing Indonesia’s emerging generation of investors. 
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Introduction 
Investment development in Indonesia has experienced notable growth over the past two decades, particularly 
accelerated by the COVID-19 pandemic, which catalyzed the digitalization of financial services. Data from the 
Indonesia Stock Exchange (IDX) reveals that the number of investors registering for Single Investor Identification 
(SID) reached 14 million by October 2024, marking a 15.07% increase from the previous year (IDX, 2024). Retail 
investors, predominantly from the millennial and Generation Z cohorts, drive this upward trend. Since 2020, 
individuals under 30 have accounted for over 50% of capital market investors, with this demographic rising to 
approximately 70% by 2023 (KSEI, 2023). The increasing engagement of younger generations in investment 
activities reflects their growing interest, supported by enhanced access to digital financial platforms, investment 
applications, and e-wallets, which facilitate the establishment of securities accounts with low capital 
requirements. This shift signifies a transformative change in investment behavior within Indonesia's financial 
landscape. 

 
Investing behavior among millennials has emerged as a critical focal point for achieving their long-term financial 
objectives. However, despite heightened enthusiasm for market participation, empirical evidence indicates a 
trend of suboptimal investment performance relative to market averages. A study conducted by Bareksa (2023) 
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illustrates that many millennial investors, particularly in the equity market, yield returns that underperform 
expectations, mainly due to decision-making practices shaped by psychological factors. Key influences include 
heuristics, herding behavior, information asymmetry, and moral hazard. For instance, during periods of market 
volatility, millennials frequently turn to social media and investment forums for guidance, thereby exposing 
themselves to herding phenomena, which can detrimentally affect investment outcomes (Bouteska & Regaieg, 
2021). Additionally, a tendency to prioritize superficial metrics, such as stock prices and short-term gains, is 
prevalent, with millennials often neglecting fundamental analysis a stark contrast to institutional investors who 
leverage comprehensive financial data for informed decision-making (Aulia et al., 2021). 

 
Millennial investment practices frequently exhibit a pronounced concentration of assets in specific sectors, 
particularly technology stocks and cryptocurrencies. This lack of diversification heightens the risk of substantial 
financial losses and fosters a moral hazard, wherein investors may overlook potential risks in pursuit of 
immediate gains (Nguyen et al., 2021). The prevailing optimism surrounding popular investment vehicles, such 
as gold and cryptocurrencies, further amplifies this tendency, as these assets are often viewed as avenues for 
quick profits. Nevertheless, advancements in financial technology and increased access to financial education 
present significant opportunities for enhancing the financial literacy of younger investors. According to the OECD 
(2023), individuals with elevated levels of financial literacy demonstrate more stable and sustainable investment 
outcomes. This knowledge equips investors to comprehend risks better, critically assess information, and 
mitigate decisions driven solely by intuition or prevailing market sentiments (Lusardi & Mitchell, 2020; Pradana 
& Nugroho, 2022). Thus, financial literacy emerges as a critical moderating variable, reinforcing the positive 
effects of behavioral biases and information disparities on investment performance. 

The active engagement of millennials in the Indonesian capital market holds substantial promise for fostering 
domestic economic growth. To fully harness this potential, it is imperative to implement targeted financial 
education initiatives, develop adaptive regulatory frameworks that accommodate investors' digital behaviors, 
and enhance information transparency on investment platforms (Sivaramakrishnan et al., 2022). By advancing 
financial literacy and promoting rational investment behaviors among millennials, there is an expectation to 
elevate investor participation and enhance the overall quality of investments in Indonesia over time. 

 
2. Literature Review 

2.1 Financial Behavior 
Kahneman and Tversky (1979) pioneered behavioral finance theory, which provides a framework for analyzing 
financial phenomena from a psychological perspective. This approach has been widely applied to the study of 
stock market returns, where investor behavior is considered, a key factor influencing market performance and 
outcomes. Nevertheless, behavioral finance extends beyond stock returns and encompasses a broader range of 
financial decision-making contexts. The classification of behavioral finance contributes to understanding why 
individuals make financial decisions with strong confidence and how such behavior can shape market dynamics. 

 
Behavior is any observable activity or action. Thus, speaking, sleeping, and heart rate are all behaviors in behavior 
psychology. Therefore, behavior is also a person's report of thoughts or feelings. Behavior is a continuous, 
observable activity, while psychology is the study of behavior. Regarding investment behavior, Durand et al. 
(2008) found that personality-related traits among Australian investors are significantly associated with trading 
behavior and investment performance. Their findings indicate that more extroverted investors exhi bit higher 
levels of investment innovation and lower masculinity traits, which contribute to superior investment 
performance. In addition, individuals characterized by higher levels of negative affect, greater risk tolerance, and 
openness to experience tend to select riskier investment instruments. Elevated negative emotions and stronger 
risk appetite are also linked to more frequent trading activity. Consistent with these findings, De Bondt (1998) 
and Davidson and Stevens (2013) argue that investors can be classified based on psychological characteristics, as 
personality serves as a key driver of individual financial behavior. Furthermore, learning is defined as a relatively 
permanent change in behavior resulting from experience (Robbins & Everitt, 2002). 

2.2 Heuristic 

In behavioral finance, heuristics are cognitive shortcuts that aid quick decision-making but often lead to cognitive 
biases, negatively affecting investment choices (Chatterjee & Sah, 2020). For instance, the representativeness 
heuristic causes investors to judge stocks based solely on past patterns, neglecting fundamentals (Mousavi & 
Gigerenzer, 2020), which can harm portfolio performance. Individual investors, facing limited information and 
time constraints, are more likely to use heuristics (Ceschi et al., 2021). Overconfidence can lead to excessive 
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trading and lower returns (Białkowski et al., 2020), while anchoring can hinder rational asset sales (Fang et al., 
2021). Despite their drawbacks, heuristics can facilitate quick decisions in uncertain conditions (Gigerenzer & 
Brighton, 2020). However, empirical evidence suggests they often lead to poor performance due to low portfolio 
diversification and an increased focus on popular stocks (Nguyen et al., 2021; Bouteska & Regaieg, 2021). 
Additionally, they may promote speculative behavior, raising exposure to price volatility (Ullah et al., 2022). 
Overall, heuristics simplify decision-making but primarily contribute to reduced investment performance. 
H1: Heuristics negatively impact investment performance. 

2.3 Herding 
Herding is defined as the tendency of investors to imitate the investment decisions of others, both social groups 
and institutional investors, without conducting independent analysis. This phenomenon is often found in 
emerging markets with high information asymmetry (Chiang & Zheng, 2020). Individual investors tend to follow 
price trends or community recommendations, which can create asset bubbles and increase the risk of losses 
when prices correct (Economou et al., 2021). Empirical studies show that herding weakens market efficiency 
because asset prices no longer reflect fundamental value but investors' collective preferences (Yousaf et al., 
2020). Individual investors who engage in herding often purchase stocks at high prices due to the fear of missing 
out (FOMO), which decreases investment performance (Nguyen et al., 2021). Furthermore, research finds that 
herding increases during market uncertainty or crises, where investors prefer to play it safe by following the 
majority (Bouri et al., 2021). This, in turn, increases vulnerability to volatility, which is detrimental to investment 
performance. Studies in Southeast Asian markets also found that herding was more prominent among retail 
investors than institutional investors, negatively impacting investment returns (Vo & Phan, 2021). 

Some research highlights that herding behavior can be rational. When individuals have limited information, 
following the majority can be an adaptive strategy to minimize the costs associated with information search 
(Chang & Lin, 2022). Nevertheless, the predominant literature indicates that herding often leads to overreactions 
and heightened volatility, ultimately detracting from investment performance over the long term (Kallinterakis 
& Wang, 2021). Therefore, herding can be seen as a crucial factor that undermines individual investors' decision-
making quality 

 
H2: Herding affects investment performance. 

 
2.4 Asymmetric Information 
Information asymmetry is a significant issue in financial theory that adversely affects individual investors, who 
have limited access to information compared to institutional investors. This disparity, highlighted by agency 
theory and market microstructure, leads to adverse selection, where individual investors may buy assets at 
inflated prices or sell them at discounts, ultimately diminishing their returns (Akerlof, 1970; Wang et al., 2022). 
Several mechanisms illustrate how information asymmetry impacts investment performance. First, it reduces 
pricing efficiency since only a few parties utilize crucial information, complicating rational decision-making for 
individual investors (Xu & Zhang, 2023). Second, widened bid-ask spreads due to higher information risks increase 
trading costs for individual investors (Wang et al., 2022). Third, limited information access drives individuals to 
seek unreliable sources, exacerbating poor investment choices (Spring et al., 2024). 

While digital media offers rapid access to information, it also brings risks, such as misinformation related to meme 
stocks, which can lead to substantial losses for individual investors (Spring et al., 2024). Research indicates a 
negative relationship between information asymmetry proxies and individual investment performance, with 
retail investor attention significantly reducing costs only when the information is relevant and timely. Xu & Zhang 
(2023) further reveal that market sentiment interacting with private information can worsen price inefficiencies, 
leading to lower retail returns than institutional ones. Overall, information asymmetry significantly undermines 
the performance of individual investors by increasing risks and costs, lowering expected returns. 
H3: Asymmetric information affects investment performance 

 
2.5 Moral Hazard 
Moral hazard is a condition where parties involved in a financial or investment contract take excessive risk 
because the consequences of losses can be shifted to another party. When oversight mechanisms are weak and 
information is limited, moral hazard can reduce transparency, increase risk exposure, and ultimately reduce 
investment performance (Dang et al., 2020). Conceptually, moral hazard affects investment performance 
through incentive mechanisms and risk management. First, in investor-agent relationships, investment managers 
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can be encouraged to pursue high-risk strategies to achieve short-term profits, while potential losses are borne 
by investors (Stiglitz, 2020). Second, moral hazard is also relevant in retail markets, where individual investors 
often rely on third-party advice or digital platforms that encourage speculative behavior. At the same time, 
service providers do not fully bear the risk of loss (Allen et al., 2022). 

 
Speculative behavior exacerbated by moral hazard often results in inefficiencies in asset allocation. For example, 
investors who believe that government intervention or financial institution protection will partially absorb losses 
tend to take high-risk positions. As a result, long-term performance declines due to uncontrolled portfolio 
volatility (Li & Wu, 2021). This is especially relevant in the post-crisis and pandemic era, where quantitative easing 
policies and government stimulus are often perceived as market "insurance," thus increasing retail investors' 
risk-taking behavior (Bai et al., 2020). Furthermore, moral hazard is also closely related to leverage dynamics. 
Recent research has found that investors with access to margin trading tend to engage in disproportionate risk-
taking behavior due to the belief that losses can be offset by future profits or third-party intervention (Huang & 
Wang, 2023). In this context, moral hazard exacerbates portfolio volatility and lowers risk-adjusted returns. 

 
A study by Bai et al. (2020) shows that moral hazard in financial rescue policies worsens investor behavior in the 
long run, especially for retail investors. Allen et al. (2022) found that individual investors who rely on fintech 
platforms often fall into incentive schemes that lead to over-trading without adequate risk understanding. 
Meanwhile, research by Huang & Wang (2023) shows that high leverage due to moral hazard leads to a decline 
in retail portfolio performance. Moral hazard increases speculative risk, transaction costs, and portfolio 
inefficiency. These impacts negatively impact individual investment performance, particularly in the long run, 
when short-term gains from risky speculation cannot offset accumulated losses. 
H4: Moral hazard affects investment performance 

 
2.6 Mediation Effect of Financial Literacy 
Financial literacy refers to an individual's understanding of key financial concepts and ability to make informed 
short- and long-term financial decisions (Remund, 2010). Research shows that higher financial literacy reduces 
individual investor behavioral biases (Rasool & Ullah, 2020). Heuristics, or mental shortcuts, can lead to irrational 
decision-making, particularly among those with low financial literacy. In contrast, high financial literacy enhances 
analytical skills, helping investors counteract these biases and improve investment performance (Chatterjee & 
Sah, 2020; Duarte & Hastings, 2021). Additionally, herding behavior, where investors mimic others without 
thorough analysis, often exacerbates market volatility. Those with lower financial literacy are more susceptible 
to this behavior, while more literate investors can make independent evaluations (Nguyen et al., 2021; Kusnandar 
& Setiawan, 2022). 

 
Information asymmetry occurs when some investors have more information than others, making it difficult for 
less literate investors to evaluate credibility and navigate financial reports (Bannier & Schwarz, 2021; Morgan & 
Long, 2022). Similarly, moral hazard arises when investment agents take excessive risks due to a lack of 
accountability. Low financial literacy can hinder understanding risks and contracts, while higher literacy fosters 
awareness and better risk management (Chen & Zhou, 2021; Park & Lee, 2022). Financial literacy is a moderating 
factor, weakening the negative impacts of biases, herding, information asymmetry, and moral hazard on 
investment performance. 

H5: financial literacy moderates the influence of heuristics on investment performance 
H6: financial literacy moderates the influence of herding on investment performance 
H7: financial literacy moderates the influence of asymmetric information on investment performance 
H8: financial literacy moderates the influence of moral hazard on investment performance 

 
3. Data and methodology 
3.1 Conceptual Model and Measures 
Figure 1 displays each element in detail within the conceptual framework. The independent variables are 
heuristics, herding, asymmetric information, and moral hazard. Financial literacy is a moderating variable, and 
investment performance is the dependent variable in this study. 

http://www.actainnovations.com/


Acta Innovations • 2026 • no. 61: 583-595 • 587 

www.actainnovations.com • ISSN 2300-5599 • © 2026 

 

 

 

 

Figure 1. Conceptual Model 
3.2 Data Sampling 
The study population comprises millennial equity investors residing in Indonesia who had been actively involved 
in the stock market for a minimum of one year at the time of data collection. Statistics published by the Indonesia 
Stock Exchange (IDX) in January 2024 report that the number of young investors reached 12.13 million Single 
Investor Identifications (SID). To ensure adequate representativeness, a probability-based sampling method was 
applied using stratified random sampling, whereby investors were grouped according to market share–based 
strata, thereby enhancing external validity (Bell & Bryman, 2007). Based on this framework, the total target 
population of active millennial investors was estimated at approximately 12,326,700 individuals.The minimum 
required sample size was calculated using the Slovin formula with a 5% margin of error and a 95% confidence 
level, yielding a recommended sample of 383 respondents. The final sample consisted of individual stock 
investors aged 31–40 years who had maintained continuous participation in the stock market for at least one 
year. Data were collected through a structured, self-administered online questionnaire distributed via Google 
Forms to stock investor communities on social media platforms, with the support of an online survey provider 
(Populix).Data analysis was performed using Partial Least Squares Structural Equation Modeling (PLS-SEM), which 
is well suited for prediction-oriented research, theory development, and models involving multiple latent 
constructs and moderating effects. Consistent with established methodological guidelines, the analysis followed 
a two-stage procedure. First, the measurement model was assessed by examining indicator reliability, internal 
consistency reliability (Cronbach’s alpha and composite reliability), convergent validity (average variance 
extracted), and discriminant validity using the Fornell–Larcker criterion and the heterotrait–monotrait ratio 
(HTMT). Second, the structural model was evaluated by assessing collinearity (VIF), path coefficients, coefficients 
of determination (R²), effect sizes (f²), and predictive relevance (Q²). Hypotheses concerning direct, indirect, and 
moderating relationships were tested using a nonparametric bootstrapping procedure to generate robust t - 
statistics and p-values (Hair & Ringle, 2011). Descriptive statistics were also employed to summarize respondents’ 
demographic characteristics. 

 
3.3 Data measurement 
The disseminated questionnaire comprised demographic data and respondent attributes. The questionnaire 
comprised 31 items, each employing a 5-point Likert scale from 1, indicating severe disagreement, to 5, indicating 
strong agreement. The questionnaire assessed heuristics with six questions representing indicators of 
representativeness, anchoring, availability, and overconfidence (Gavrilakis & Floros, 2021). Herding questions 
consist of 8 questions in the questionnaire, represented by the Impact of others buying & selling, Impact of 
others' asset allocation, Impact of others' investment outlooks, and Impact of following information from reliable 
media (Gavrilakis & Floros, 2021). Information asymmetry questions consist of 4 questions rep resenting 
indicators of Differences in access to information, Information transparency, Influence of insider information, 
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and Dependence on secondary news (Healy & Palepu, 2001). Moral hazard questions consist of 3 questions using 
indicators of Response to Risk and Dependence on third parties (Magill & Quinzii, 2002). Financial literacy consists 
of 6 questions representing indicators of Financial knowledge, attitudes, and behavior (Van Rooij et all, 2011). 
Investment performance consists of 4 questions from indicators of Investor satisfaction and Portfolio evaluation 
(Gavrilakis & Floros, 2021). 

 
The evaluation of the measurement model (outer model) was conducted to verify the validity and reliability of 
all reflective constructs employed in this study. Indicator reliability was assessed by analyzing standardized outer 
loadings, with values exceeding 0.70 considered acceptable. Internal consistency reliability was examined using 
Cronbach’s alpha and composite reliability (CR), both of which were required to meet or surpass the 
recommended threshold of 0.70. Convergent validity was evaluated through the average variance extracted 
(AVE), where values above 0.50 indicate that the construct adequately explains the variance of its observed 
indicators. Discriminant validity was assessed using the Fornell–Larcker criterion and the heterotrait–monotrait 
(HTMT) ratio, with HTMT values below 0.85 reflecting sufficient discriminant validity. Collectively, these criteria 
confirm that the measurement model is reliable and provides a sound basis for subsequent structural model 
analysis. 

4. Results and Discussion 

4.1 Profiles of Respondents 
Table 1 presents the demographic characteristics of investor respondents. The most significant proportion of 
respondents was male, comprising 62.1%. The dominant age group was 29-39 (86.9%). Regarding demographics, 
most investors came from the Java Islands, followed by the Sumatra Islands, the most populous in Indonesia. 
Furthermore, regarding educational level, the majority still held bachelor's degrees (64.2%), followed by master's 
degrees (25.1%). This information indicates that the respondents' educational level is quite good. Furthermore, 
investors' primary income source is predominantly salary, either from permanent employees or freelancers. The 
data indicate that the primary goal of investors is to invest (37.6%), followed by motivation to save for future use 
(30.5%). This implies most respondents are motivated to achieve long-term goals through their investments. 

 
Table 1. Descriptive Analysis 

 

Variable Frequency Percentage (%) 

Gender 
Man 238 62.1 
Women 145 37.9 

Age 
29-39 334 86.9 
40-44 49 13.1 

Region 
Sumatra 132 34.5 

Java 236 61.6 
Bali & 5 1.3 
Kalimantan 4 1.0 
Sulawesi 5 1.3 
Papua 1 0.3 

Level of Education 
High School 11 2.9 

Diploma 20 5.2 
Undergraduated 246 64.2 
Master 96 25.1 
Doctoral 10 2.6 

Main source of income   

business 50 13.3 
salary 258 66.8 
others 75 19.8 

Investment goals 
savings 117 30.5 
passive income 96 25.1 
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investment 
others 

144 
26 

37.6 
6.8 

 

4.2 Measurement model 

The measurement model was assessed to establish the validity and reliability of the reflective constructs by 
examining internal consistency reliability, convergent validity, and discriminant validity. Internal consistency 
reliability was evaluated using Cronbach’s alpha (CA) and composite reliability (CR), with all constructs—
heuristics (0.896; 0.904), herding (0.923; 0.925), asymmetric information (0.847; 0.911), moral hazard (0.988; 
0.994), financial literacy (0.918; 0.921), and investment performance (0.790; 0.809)—exceeding the 
recommended threshold of 0.70, indicating satisfactory reliability (Hair & Ringle, 2011). Convergent validity was 
assessed using the average variance extracted (AVE), with values ranging from 0.639 to 0.977, all surpassing the 
minimum criterion of 0.50 and confirming that each construct explains a substantial proportion of variance in its 
indicators (Fornell & Larcker, 1981). Discriminant validity was evaluated using the heterotrait –monotrait (HTMT) 
ratio, and all HTMT values were below the conservative threshold of 0.85 recommended by Kline (2023), 
providing robust evidence that the measurement model satisfies the requirements for discriminant validity. 

 Table 2. Measurement Model  

Constructs Loadings CA CR AVE 

Heuristic (HEU)     

Heu1 0.756    

Heu2 0.753    

Heu3 0.741    

Heu4 0.759 0.896 0.904 0.664 
Heu5 0.923    

Heu6 
Herding (HER) 
Her1 

0.932 

0.792 

   

Her2 0.804    

Her3 0.809    

Her4 0.872    

Her5 0.840 0.923 0.925 0.651 
Her6 0.871    

Her7 0.738    

Her8 0.714    

Asymmetric Information (AI) 
Ai1 0.794 

   

Ai2 0.720    

Ai3 0.845 0.847 0.911 0.639 
Ai4 0.833    

Moral Hazard (MH) 
Mh1 0.986 

   

Mh2 0.991 0.988 0.994 0.977 
Mh3 
Financial Literacy (FL) 

0.989    

Fl1 0.752    

Fl2 0.839    

Fl3 0.865    

Fl4 0.725 0.918 0.921 0.715 
Fl5 0.928    

Fl6 
Investment Performance (IP) 

0.938    

Ip1 0.831    

Ip2 0.778    

Ip3 0.781 0.790 0.809 0.661 
Ip4 0.734    

Note: Average variance extracted (AVE), Cronbach’s Alpha (CA), Composite Reliability (CR) 
 

Table 3. Heterotrait-Monotrait Ratio (HTMT) 
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Heterotrait-Monotrait Ratio (HTMT) 
 

Construct  HEU HER AI MH FL IP FL*HEU FL*HER FL*AI FL*MH 
 

HEU      

HER 0.617    

AI 0.353 0.279   

MH 0.414 0.211 0.418  

FL 0.635 0.537 0.178 0.242 
IP 0.666 0.737 0.397 0.310 0.598     

FL*HEU 0.346 0.107 0.117 0.013 0.353 0.071    

FL*HER 0.148 0.146 0.120 0.027 0.320 0.147 0.713   

FL*AI 0.069 0.060 0.259 0.226 0.129 0.084 0.501 0.547  

FL*MH 0.080 0.108 0.337 0.456 0.101 0.113 0.445 0.253 0.359 

Note: Heuristic (HEU), Herding (HER), Asymmetric Information (AI), Moral Hazard (MH), Investment Performance 
(IP), Financial Literacy (FL) 

4.3 Assessment of Structural Model 
The structural model was evaluated in accordance with established PLS-SEM guidelines by assessing collinearity, 
path coefficient significance, explanatory power (R²), effect sizes (f²), and predictive relevance (Q²). Hypothesis 
testing was conducted using a nonparametric bootstrapping procedure with 5,000 resamples to ensure robust 
estimation of path coefficients. Collinearity was examined using the Variance Inflation Factor (VIF), and as 
reported in Table 4, all VIF values were equal to 1.00, indicating no multicollinearity concerns and remaining well 
below the recommended threshold of 5 (Hair et al., 2017). The bootstrapping results presented in Table 5 show 
that heuristics (HEU), herding (HER), and asymmetric information (AI) exert positive and statistically significant 
effects on investment performance (IP), with path coefficients of β = 0.154 (p < 0.01), β = 0.346 (p < 0.001), and 
β = 0.191 (p < 0.001), respectively. In contrast, moral hazard (MH) does not exhibit a significant effect on 
investment performance (IP) (β = 0.022, p > 0.05), indicating that this construct does not contribute meaningfully 
to the explanatory power of the structural model. 

 Table 4. Variance Inflation Factor (VIF) of all constructs  
 Exogenous variables KI  

HEU 2.186 
HER 1.862 
AI 1.374 
MH 1.682 
FL*HEU 2.938 
FL*HER 2.829 
FL*AI 1.652 

 FL*MH 1.814  

Note: Heuristic (HEU), Herding (HER), Asymmetric Information (AI), Moral Hazard (MH), Investment 
Performance (IP), Financial Literacy (FL) 

 
The moderation analysis reported in Table 5 indicates that financial literacy plays a significant moderating role in 
the relationships between key behavioral factors and investment performance. Financial literacy positively 
moderates the effects of heuristics (t = 2.261, p < 0.05), herding (t = 4.435, p < 0.05), and asymmetric information 
(t = 6.069, p < 0.05) on investment performance, suggesting that higher levels of financial literacy strengthen the 
influence of these behavioral factors. The corresponding moderation effect sizes (f²) indicate that the interaction 
effects range from small to moderate, consistent with typical findings in behavioral finance research. In contrast, 
the interaction between financial literacy and moral hazard is not statistically significant (t = 0.870, p > 0.05) and 
is associated with a negligible effect size, indicating the absence of a meaningful moderating effect. Furthermore, 
the coefficient of determination (R²) for investment performance, as reported in Table 6, is 0.607, indicating that 
heuristics, herding, asymmetric information, and moral hazard jointly explain 60.7% of the variance in investment 
performance. According to PLS-SEM benchmarks, this level of explanatory power can be considered substantial, 
while the remaining 39.3% of the variance is attributable to factors not captured in the present research model. 
 Table 5. Path Coefficient Result (Direct Effect)  

Relationship OS SM SD t-value p-value Decision 
HEU → IP 0.154 0.154 0.058 2.657 0.008 Significant 
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HER → IP 0.346 0.349 0.041 8.481 0.000 Significant 
AI → IP 0.191 0.189 0.039 4.891 0.000 Significant 
MH → IP 0.022 0.025 0.039 0.559 0.576 Significant 
FL*HEU →IP 0.095 0.093 0.042 2.261 0.024 Mediation 
FL*HER → IP 0.278 0.276 0.064 4.435 0.000 Mediation 
FL*AI → IP -0.248 0.245 0.041 6.069 0.000 Mediation 
FL*MA → IP 0.040 0.035 0.046 0.870 0.384 Mediation 

Note: Heuristic (HEU), Herding (HER), Information Asymmetric (IA), Moral Hazard (MH), Investment 
Performance (IP) 

 
 Table 6. Moderating effect  

 R Square R Square Adjusted  
  IP 0,607 0,598  

 

4. Discussion 

This study concludes that heuristics have a positive effect on investment performance. Simple mental strategies, 
often considered biased, can help investors, especially millennials in Indonesia, make more efficient and 
profitable decisions. Investors do not always need complete rationality to achieve optimal results, especially in 
volatile and inefficient markets like Indonesia. Representativeness encourages investors to choose stocks that 
align with market trends, while overconfidence encourages them to take risks that sometimes yield higher 
returns (Anwar et al., 2023). Investors who use heuristics often follow technical patterns or historical price 
anomalies. This creates profit opportunities in emerging markets because information is not fully reflected in 
prices (Lazuardi, 2023). Thus, heuristics are not simply biases but adaptive tools that, when used appropriately, 
can provide a competitive advantage. However, investors should remain vigilant about the risks of overusing 
heuristics. 

 
In rational herding, individuals believe that larger groups possess better information, making following them a 
sensible strategy amid market uncertainty. This phenomenon is related to the concept of wisdom of crowds, 
where collective group decisions are often more accurate than even the best individual decisions. This occurs 
because rational herding integrates scattered information from many individuals, creating a more complete 
market picture. Thus, “smart” group decisions whether due to access to information, expertise, or analytical skills 
can produce more optimal outcomes and reduce risk (Chairunisa & Dalimunthe, 2021). 

 
Information asymmetry occurs when one party has more complete information than another. Not all investors 
have equal access to relevant information when investing. Within the Adaptive Market Hypothesis (AMH) 
framework, information asymmetry drives investors to adapt and seek an edge. According to the Efficient Market 
Hypothesis (EMH), information asymmetry would not be a problem if markets were fully efficient. However, the 
AMH recognizes this gap, allowing savvy investors to exploit it. Millennial investors who can capture hidden 
signals from big data and private information do not rely solely on public information already reflected in prices. 
This adaptive ability allows them to quickly identify undervalued or overvalued stocks and capitalize on market 
momentum before most other investors. As a result, their portfolio returns have a greater chance of increasing, 
which aligns with the AMH principles. 

Moral hazard has been shown to have little or no significant impact on individual investment performance. 
Studies by Gaio, et all. (2023) and Hott (2021) emphasize that when investors manage their own funds, the 
tendency to take excessive risks is reduced because the consequences are borne entirely by themselves. This is 
consistent with investor behavior in developing countries, including Indonesia, which tends to employ 
conservative strategies such as buy-and-hold, cost averaging, and avoiding excessive speculation. This 
conservative approach inherently reduces the potential for moral hazard. Thus, while moral hazard is a significant 
issue in financial institutions with complex agent-principal structures, its impact on individual investors is 
relatively minimal. 

 
Financial literacy has been consistently shown to play a crucial role in investment behavior, both as a direct 
determinant and as a moderating mechanism. Kasoga (2021) demonstrates that financial literacy attenuates the 
adverse effects of heuristic-driven decision-making, as financially literate investors are less reliant on intuition 
and more capable of engaging in analytical and rational evaluations. Such investors are also better equipped to 
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recognize situations in which heuristics may facilitate efficient decision-making and those in which they may lead 
to systematic biases. Furthermore, empirical evidence from Putri and Sudiyatno (2023) indicates that financial 
literacy strengthens the relationship between herding behavior and investment decisions. This moderating effect 
does not imply increased irrationality; rather, it reflects investors’ ability to differentiate between rational 
herding—driven by informational advantages—and irrational herding that arises from emotional responses or 
market panic. 

 
Similar findings have emerged in other emerging markets, such as China (Cao, 2020) and Africa (Ozen & Ersoy, 
2019), showing that financial literacy significantly moderates the effect of information asymmetry on returns. As 
emphasized by Lusardi & Mitchell (2017), financial literacy is not just about access to information, but also the 
ability to assess its quality. Literate millennial investors can process public signals (financial reports, market news) 
and private signals (community discussions, big data analysis). This analytical framework reduces the risk of 
misinformation and improves the quality of their investment decisions. Sinander (2023) found that moral 
hazards' influence is significant in principal-agent relationships, where the separation of fund ownership and 
management allows for abuse. However, moral hazard becomes irrelevant for individual investors because they 
simultaneously act as principals and agents, bearing all the risks. Therefore, financial literacy does not moderate 
the influence of moral hazard, as this factor is insignificant in individual investment structures. Nevertheless, 
literacy remains important in improving the quality of investment decisions in general. 

 
This study confirms that heuristics, herding, information asymmetry, and moral hazard influence individual 
investment performance. Financial literacy is a key moderating variable, particularly in mitigating the negative 
impacts of heuristics and information asymmetry, while strengthening the positive influence of rational herding. 
For millennial investors in Indonesia, financial literacy provides an analytical foundation for capitalizing on 
opportunities while mitigating risks in a dynamic and less-than-efficient market. 

5. Conclusion 

This study provides a novel contribution to understanding the determinants of investment performance among 
millennial investors in Indonesia. The results show that heuristics, herding, and information asymmetry positively 
influence investment performance, challenging the classical view that links these factors to bias and inefficiency. 
In the digital era, heuristics function as efficient adaptive strategies, enabling millennials to quickly filter vast 
amounts of information. Similarly, herding is reinterpreted as a profitable form of collective learning within 
interconnected social and digital environments. Moreover, contrary to traditional assumptions, information 
asymmetry can be transformed into a competitive advantage, demonstrating how informed millennials 
strategically exploit limited data to achieve superior performance. These findings enrich behavioral finance 
theory by broadening the understanding of adaptive behavior in digital capital markets. 

 
In contrast, moral hazard shows no significant effect on millennial investment performance. Unlike traditional 
perspectives emphasizing principal-agent conflicts, millennials rely heavily on self-directed digital platforms, 
reducing exposure to third-party conflicts of interest. This shift highlights that moral hazard may no longer 
represent a dominant risk in the investment behavior of younger generations. Instead, technological autonomy 
allows them to exercise direct control, minimizing dependence on intermediaries. Theoretically, this insight calls 
for a redefinition of moral hazard relevance in the context of demographic and technological transformations. 
Future research should investigate new forms of moral hazard emerging in digital investment ecosyste ms and 
how younger cohorts manage these. 

 
Financial literacy strengthens the positive influence of heuristics, herding, and information asymmetry, though 
not moral hazard. As a moderating factor, literacy enhances millennials' ability to transform heuristics into 
rational strategies, benefit from herding as social learning, and exploit information gaps as profit opportunities. 
These findings confirm financial literacy as a crucial element in maximizing adaptive behavioral strategies, 
offering theoretical enrichment and practical guidance for emerging markets. 

 
The results emphasize the importance of enhancing financial literacy programs. Such programs should cover 
technical aspects like risk and return calculation as well as behavioral elements such as managing cognitive 
shortcuts and interpreting social signals. Contextualized literacy initiatives will enable millennials to balance 
intuition and rationality, follow market trends wisely, and strategically manage limited information. Finally, the 
finding that moral hazard is insignificant suggests regulators and financial institutions must adapt their 
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approaches. For self-directed digital investors, the dominant risks are misinformation, overconfidence, and 
misinterpretation rather than agency conflicts. Regulatory priorities should therefore focus on transparency, 
oversight of financial education content, and monitoring information flows in digital and social media platforms, 
ensuring investor protection aligns with the realities of the digital generation. 
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