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Abstract: 

The increasing complexity of financial markets and the shift towards individual responsibility 

for retirement savings highlight the importance of sound financial decision-making. However, 

significant gaps persist, with women and individuals from lower socioeconomic backgrounds 

often exhibiting lower financial literacy and market participation. While the effectiveness of 

broad financial education is debated, the impact of targeted, concise information on specific 

investment behaviors remains unclear. We conducted a pre-registered randomized controlled 

trial with a representative sample of U.S. adults (N=2,568) to investigate whether providing 

specific information about Exchange-Traded Funds (ETFs) - comparing their risks and returns 

to those of alternatives like gold, individual stock, savings, and cryptocurrency - could 

influence investment choices and reduce demographic gaps. Participants made allocation 

decisions for a real $100 lottery prize invested for one year. We find that the informational 

intervention significantly increased allocation to ETF (+17.8 percentage points) on average, 

shifting funds from savings, gold, and individual stock. Crucially, the intervention had larger 

effects among women, individuals without a bachelor's degree, and those from lower social 

origins, substantially eliminating the gender gap and narrowing gaps based on education and 

social origin. These results demonstrate that targeted, product-specific financial information 

can be a powerful tool to reduce investment inequalities and promote financial inclusion. 

 

 

 

 



Significance:  

Most households face growing responsibilities for retirement and wealth accumulation, yet 

women, less-educated adults, and people from modest backgrounds still invest far less in 

diversified equities than their peers do. We show that a single page of plain-language 

information delivered online can make a significant difference. In a randomized trial with real 

financial stakes, the financial guide increased average ETF allocations by nearly 18 percentage 

points. It eliminated the gender gap and reduced the gap based on educational background. 

Because the intervention is inexpensive, easily scalable, and concise, policymakers, employers, 

and financial platforms could test adopting it to promote more inclusive participation in capital 

markets and, ultimately, more equitable wealth accumulation. 
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Introduction 

The financial landscape has undergone profound changes, marked by increasing complexity 

and a growing shift of financial responsibility onto individuals [9, 47]. Defined contribution 

plans have largely replaced traditional pensions. This shift requires individuals to manage their 

own savings and investments [31, 34]. At the same time, broader credit access presents both 

opportunities and risks [50, 36]. Navigating this environment is critical for individual financial 

security and broader economic stability [38, 10]. Despite this importance, households 

frequently make suboptimal financial decisions [21, 3], often stemming from low levels of 

financial literacy [30, 33]. Common issues include inadequate savings, poor diversification, 

and debt mismanagement [8, 11, 48]. These problems are often exacerbated by cognitive biases 

[46, 2]. 

Compounding these challenges are persistent demographic gaps in financial outcomes. 

Notably, women and individuals from less privileged educational and socioeconomic 

backgrounds often exhibit lower financial literacy, participate less in markets, show lower risk 

tolerance, and consequently accumulate less wealth [32, 1, 6, 24, 18]. Addressing these 

inequalities is a key priority for achieving equitable financial well-being [27, 39]. Financial 

literacy - the ability to understand and manage financial concepts [44] - is seen as central, 

correlating with improved financial behaviors [33, 23]. Consequently, substantial resources are 

devoted globally to financial education programs [38, 39]. 

However, the effectiveness of broad financial education interventions remains contested. 

Several studies [21, 17] show these programs have limited impact on financial behavior. 

Instead of trying to teach everyone complex financial concepts, some researchers suggest two 

alternative approaches: making financial products and decisions simpler for consumers to 

understand and navigate, and creating stronger consumer protection regulations. These 



researchers also question whether better financial outcomes come from education itself or 

simply reflect underlying factors like cognitive ability [12, 17, 49]. Conversely, recent large-

scale randomized controlled trials (RCTs) offer more optimism. They demonstrate positive 

effects of financial education on knowledge and behavior, with effect sizes comparable to 

interventions in other fields [25, 35, 26], although impacts vary based on content and context 

[15, 19].  

A critical unresolved question is whether targeted, concise financial information about specific, 

suitable investment products can effectively narrow demographic gaps in investment behavior, 

particularly for instruments like Exchange-Traded Funds (ETFs). Even when individuals 

possess basic financial literacy, product-specific knowledge gaps persist due to familiarity bias 

(the tendency to prefer familiar investment options regardless of their objective merits) and 

prohibitive search costs (the time and cognitive effort required to research and evaluate 

complex financial products like ETFs). These specific barriers help explain why general 

financial education alone often fails to change investment behaviors. ETFs offer 

diversification, low fees, and accessibility, making them suitable for many investors. Yet 

significant demographic gaps in their adoption persist [7, 22]. These gaps mirror broader 

inequalities in stock market participation. Experimental evidence evaluating targeted, ETF-

focused education explicitly designed to mitigate these gaps, especially using designs with real 

financial consequences, remains scarce. 

Here, we address this gap using a pre-registered RCT and a representative sample of 2,568 U.S. 

adults with three primary objectives. First, we document baseline demographic differences in 

ETF investment preferences. Second, we investigate if providing targeted financial information 

causally influences investment allocation decisions. This information compares the historical 

risk and return of ETF to gold, cryptocurrency, individual stock, and savings account. Third, 



we examine whether this informational intervention disproportionately benefits historically 

underserved demographic groups, thereby reducing investment gaps. Participants made real 

investment allocation decisions for a $100 lottery prize, held for one year. We find that this 

brief informational intervention significantly increases ETF allocation overall. It also 

substantially reduces or eliminates pre-existing investment gaps based on gender, education, 

and social origin (based on parental education). These findings highlight the potential of 

targeted information as a tool for financial equity. 

Results  

Figure 1 shows respondents' initial investment allocations across five instruments (ETF, gold, 

individual stock, savings account, cryptocurrency) before the experimental treatment. 

Respondents allocated the highest average amounts to ETF and gold, followed by stocks, 

savings, and cryptocurrency. Baseline allocations to individual stock, savings account, and 

cryptocurrency varied minimally across demographic subgroups (gender, education, social 

origin). However, significant allocation differences appeared for ETF and gold. A clear 

divergence emerged based on gender: men preferred ETF (32%) over gold (23%), whereas 

women exhibited the opposite pattern (ETF 23%, gold 32%). Educational attainment also 

influenced allocations, as bachelor's degree holders invested more in ETF, while non-degree 

holders preferred gold. Social origin similarly affected allocations, though less strongly, with 

respondents from higher backgrounds allocating more to ETF compared to those from 

medium/low backgrounds. 

 

 

 



Figure 1. Baseline investment allocations across demographic subgroups 

Note: Figure 1 shows mean percentages of hypothetical investment allocations across five financial instruments 
before experimental intervention. Panel A shows allocations for gender (men vs. women). Panel B shows 
allocations for educational attainment (bachelor's degree or higher vs. some college or lower). Panel C shows 
allocations for social origin (high vs. medium/low, based on parental education). Values represent percentages of 
total allocation, with all five categories summing to 100% for each respondent. Data collected from 2,568 U.S. 
adults (final sample after data cleaning) in January 2025 via Prolific's nationally representative panel. 

Figure 2 examines whether these subgroup differences in ETF allocation persisted after 

controlling for demographic and socioeconomic variables using multivariate regression 

models. Model 1 controlled for gender, age, race, education, social origin, and relationship 

status. Model 2 added labor force status, income, and homeownership status to these controls. 

Model 3 further incorporated subjective financial knowledge, financial literacy, trust in 

government, political placement, and risk tolerance. 

The results shown in Figure 2 revealed persistent allocation gaps despite these controls. 

Women consistently allocated significantly less to ETF compared to men across all models, 

with similar estimates in Model 1 (b=-8.6, s.e= 0.90, p<0.001) and Model 2 (b=-8.3, s.e= 0.91, 

p<0.001), decreasing slightly in Model 3 (b=-6.5, s.e= 0.90, p<0.001). Education had a 

comparable impact; respondents without a bachelor's degree allocated significantly less to ETF 

than degree holders. The effect sizes decreased from -9.5 percentage points in Model 1 (b=-

9.5, s.e= 1.00, p<0.001) to -8.5 in Model 2 (b=-8.5, s.e= 1.06, p<0.001) and -6.5  in Model 3 



(b=-6.5, s.e= 1.03, p<0.001). Differences based on social origin, however, were not statistically 

significant once controlled for other variables. 

Figure 2. Gap in Baseline ETF investment allocations across demographic subgroups 

 

Note: Figure 2 shows regression coefficients for ETF allocation differences by demographic characteristics before 
experimental intervention. Panel A displays the coefficient for gender (men vs. women). Panel B displays the 
coefficient for educational attainment (bachelor's degree or higher vs. some college or lower). Panel C displays 
the coefficient for social origin (high vs. medium/low, based on parental education). Model 1 controls for basic 
demographics (age, race, relationship status). Model 2 adds socioeconomic factors (parents' birthplace, labor force 
status, income, homeownership). Model 3 adds attitudinal and knowledge variables (subjective and objective 
financial knowledge, trust in government, political orientation, risk tolerance). Horizontal lines represent 95% 
confidence intervals. Asterisks indicate statistical significance levels: * p<0.05, ** p<0.01, *** p<0.001. Data 
collected from 2,568 U.S. adults (final sample after data cleaning) in January 2025 via Prolific's nationally 
representative panel. 

The analysis thus far focused on respondents' initial preferred portfolio allocations. Figure 1 

identified significant demographic subgroup differences mainly between ETF and gold 

allocations. Subsequent regression analysis in Figure 2 confirmed that gender- and education-

based gaps in ETF allocation remained significant even after controlling for confounders. 

The primary objective of the study was to evaluate whether providing financial information 

influenced investment decisions. Half the respondents received an informational treatment 

comparing five investment instruments, including their historical short-term risk, long-term 

risk, potential gains, and detailed ETF descriptions (see Appendix B). At the survey's 

conclusion, respondents allocated a real $100 lottery prize  across the same five instrument 



categories, freely assigning weights and selecting specific examples within each category. 

Respondents could only receive the prize, in addition to any profit or loss, one year later. This 

experimental setup allowed a robust comparison between pre-treatment and post-treatment 

portfolio choices. 

Figure 3 illustrates the average treatment effect (ATE) of the informational intervention on 

investment allocations. The ATE calculation compared the final lottery portfolio (post-

intervention) to the initial ideal portfolio (pre-intervention), isolating the intervention's impact. 

Results indicated a substantial intervention effect. ETF allocation increased by 17.8 percentage 

points (se= 1.03, p < 0.001). Significant decreases occurred in allocations to gold (b=-3.2 pp, 

se=1.19, p<0.01), individual stock (b=-3.0 pp, se=0.76, p<0.001), and savings (b=-10.2 pp, 

se=1.31, p<0.001). Cryptocurrency allocations declined slightly but were not statistically 

significant (p > 0.05). Thus, the financial information prompted significant shifts toward ETF, 

primarily funded by reduced savings, gold, and stock allocations. 

Figure 4 investigates heterogeneous treatment effects by gender, education, and social origin. 

Significant differential effects emerged predominantly for ETF allocations. Women increased 

ETF allocations 6.5 percentage points more than men (b= 6.5, se= 2.06, p < 0.01). Respondents 

without bachelor's degrees increased ETF allocations by 6.1 percentage points more than 

degree holders (b= 6.1, se= 2.09, p < 0.01). The largest effect appeared for social origin, with 

lower social origins increasing ETF allocations by 8.0 percentage points more than those from 

higher origins did (b= 8.0 , se= 2.07, p < 0.001). 

Correspondingly, savings allocations significantly decreased among women (b= -6.9, se= 2.60, 

p < 0.01) and respondents from lower social origins (b= -9.1 , se= 2.59, p < 0.001). Those with 

lower education levels also decreased savings allocations, though not statistically significant at 



the 0.05 level (b=-5.1, se= 2.74, p > 0.05). These results indicate a shift from safer, lower-

return savings towards higher-return ETF among traditionally risk-averse groups. The 

informational treatment minimally affected individual stock, gold, and cryptocurrency 

allocations across demographic subgroups, suggesting the intervention specifically channeled 

investments toward ETF rather than broadly increasing equity exposure. 

Figure 3. Average treatment effect of financial information on investment allocation changes 

 

Note: Figure 3 displays regression coefficients representing the average treatment effect of the financial 
information intervention on the change in investment allocations (post-treatment allocation minus pre-treatment 
allocation) across five financial instruments. The model includes full controls for demographics (gender, age, race, 
education, social origin, relationship status), socioeconomic factors (parents' birthplace, labor force status, 
income, homeownership), and attitudinal variables (subjective and objective financial knowledge, trust in 
government, political orientation, risk tolerance). Horizontal lines represent 95% confidence intervals. Asterisks 
indicate statistical significance levels: * p<0.05, ** p<0.01, *** p<0.001. Data collected from 2,568 U.S. adults 
(final sample after data cleaning) in January 2025 via Prolific's nationally representative panel. 

Figure 5 shows that the post-treatment ETF allocation analysis within the treatment group 

showed a significant narrowing of pre-existing gaps. Gender-based differences in ETF 

allocation reduced from -6.5 percentage points pre-treatment to -1.5 percentage points post-

treatment (b=-1.5, se= 1.90, p > 0.05). The education-based gap narrowed from -6.5 to -4.3 

percentage points (b=-4.3, se= 2.09, p < 0.05). Remarkably, the social origin gap reversed from 

negligible (-0.2 percentage points, insignificant) to positive 3.5 percentage points (b=3.5, se= 

1.89, p > 0.05), indicating that respondents from lower social origins allocated more to ETF  



Figure 4. Heterogeneous treatment effects of financial information across demographic 

subgroups 

 

Note: Figure 4 displays regression coefficients representing the heterogeneous treatment effects of the financial 
information intervention on the change in investment allocations (post-treatment allocation minus pre-treatment 
allocation) across five financial instruments. Each coefficient shows the differential impact of the treatment in 
percentage points for specific demographic subgroups compared to their respective reference groups. Panel A 
displays the differential effect for gender (men vs. women). Panel B displays the differential effect for educational 
attainment (bachelor's degree or higher vs. some college or lower). Panel C displays the differential effect for 
social origin (high vs. medium/low, based on parental education). The models include full controls for 
demographics (gender, age, race, education, social origin, relationship status), socioeconomic factors (parents' 
birthplace, labor force status, income, homeownership), and attitudinal variables (subjective and objective 
financial knowledge, trust in government, political orientation, risk tolerance). Horizontal lines represent 95% 
confidence intervals. Asterisks indicate statistical significance levels: * p<0.05, ** p<0.01, *** p<0.001. Data 
collected from 2,568 U.S. adults (final sample after data cleaning) in January 2025 via Prolific's nationally 
representative panel. 

 



post-intervention. These findings demonstrate that the financial information significantly 

reduced - and sometimes eliminated - pre-existing investment gaps. 

Figure 5. Post-intervention ETF allocation differences within the treatment group by across 

demographic subgroups 

 

Note: Figure 5 shows regression coefficients for ETF allocation differences by demographic characteristics after 
experimental intervention. This sample is limited to the treatment group. Panel A displays the coefficient for 
gender (men vs. women). Panel B displays the coefficient for educational attainment (bachelor's degree or higher 
vs. some college or lower). Panel C displays the coefficient for social origin (high vs. medium/low, based on 
parental education). Model 1 controls for basic demographics (age, race, relationship status). Model 2 adds 
socioeconomic factors (parents' birthplace, labor force status, income, homeownership). Model 3 adds attitudinal 
and knowledge variables (subjective and objective financial knowledge, trust in government, political orientation, 
risk tolerance). Horizontal lines represent 95% confidence intervals. Asterisks indicate statistical significance 
levels: * p<0.05, ** p<0.01, *** p<0.001. Data collected from 1,276 U.S. adults (final sample after data cleaning) 
in January 2025 via Prolific's nationally representative panel. 

 

Discussion  

The results of this randomized trial show that concise, targeted financial information, 

specifically comparing the historical risk-return profiles of ETF to assets such as gold, 

individual stock, cryptocurrency, and savings account, can significantly change investment 

behavior. The intervention significantly increased participants' allocations to ETF. This 

supports the hypothesis that specific information barriers, rather than general financial 

illiteracy, hinder equity investing [5]. The financial information proved effective in reducing 



these knowledge-related barriers, consistent with prior work showing that improved access to 

relevant investment information increases engagement in the stock market [28]. Critically, the 

intervention significantly reduced or eliminated pre-existing demographic gaps in equity 

investing; women, those without a bachelor's degree, and those from lower social origins 

increased their ETF holdings significantly more than their respective counterparts did, 

substantially narrowing the gaps highlighted in our baseline results. These behavioral changes 

are particularly compelling because they represent allocations with real financial consequences 

over a one-year horizon. 

The remarkable behavioral changes induced by such a brief intervention likely stem from 

specific features of the informational handout that addressed key knowledge deficits and 

enabled participants to recalibrate their risk-return perceptions. Central to this was the 

comparative table, which juxtaposed ETFs against familiar alternatives (savings accounts, 

gold, individual stocks, cryptocurrency) using simplified, qualitative descriptors for risk 

(distinguishing short-term volatility from long-term risk) and potential returns. This approach 

likely reduced cognitive load [15], making complex trade-offs more accessible and 

highlighting the diversification benefits and historical performance of ETFs - particularly 

relative to assets like savings account or gold which were initially favored by underserved 

groups. This targeted, comparative framing, complemented by a concrete S&P 500 ETF 

example and historical growth data, appears to have effectively dismantled specific 

informational barriers and familiarity biases concerning ETFs. 

Beyond simply filling knowledge voids, the intervention's design facilitated a deeper 

recalibration of perceptions. The neutral, factual tone of the information may have been helpful 

in bypassing pre-existing skepticism or varied trust in financial advice, enhancing its 

persuasiveness. The significant differential impact, where traditionally underserved groups 



exhibited the largest shifts towards ETFs, not only provides strong causal evidence but also 

underscores how such tailored information can directly address and ameliorate disparities in 

investment behavior by correcting specific misperceptions or information asymmetries 

prevalent within these groups.  

While much rigorous research on the effectiveness of financial education has focused on low-

income populations or developing countries [25], our study extends this investigation to a 

representative sample in a developed market (the United States). This focus is critical because 

significant financial literacy gaps persist even in developed economies. Low financial literacy 

is well documented in the United States [29], and recent EU data show limited high financial 

literacy [16]. Importantly, even among generally literate populations, specific knowledge gaps 

about complex instruments such as ETF can hinder optimal investment decisions, as evidenced 

by international surveys showing persistent difficulties with core financial concepts [40]. 

Therefore, our results furnish compelling evidence that targeted informational interventions 

can shift investment choices toward optimality, even within populations presumed to have 

higher baseline financial understanding. 

Policymakers and financial institutions should prioritize educational strategies that leverage 

the principles validated here: providing clear, relevant, comparative, and actionable 

information about specific investment options. Such efforts directly address calls for greater 

financial inclusion, not only by potentially raising average financial capability but also by 

significantly benefiting those underserved groups who demonstrate the largest response. It 

remains vital, however, that these educational initiatives complement, rather than replace, 

efforts to simplify market access, ensure robust consumer protection, and reduce other 

structural barriers. Addressing informational deficits is a critical, but distinct, challenge. 



Effective policy should therefore combine targeted investor education with practical measures. 

For example, insights into effective information presentation, particularly comparative 

risk/return data for relevant alternatives, could be used by regulators such as the U.S. SEC and 

FINRA in designing investor bulletins or online resources [10]. Similarly, employers and 

retirement plan sponsors could enhance 401(k) enrollment platforms. They could incorporate 

clear comparisons of investment options, including ETF versus target date funds or other 

default options. These comparisons would complement existing fee disclosures and support 

more informed choices [34]. Finally, the pronounced differential effects by gender and 

socioeconomic background strongly suggest prioritizing tailored outreach to groups likely to 

benefit the most. Programs designed specifically for women, or community-based classes in 

lower-income areas, that include such targeted comparative information could significantly 

narrow the investment participation gap. 

Several methodological strengths increase confidence in our findings. The pre-registered 

randomized controlled design minimized analytical flexibility, a practice known to inflate 

false-positive rates [45]. Random assignment balanced observed characteristics across groups, 

and the one-year investment commitment ensured authentic financial stakes. Furthermore, 

potential biases inherent in online panel data collection were carefully mitigated. Our choice 

of Prolific as the recruitment platform was deliberate; compared to other widely used platforms 

such as Amazon Mechanical Turk, Prolific has demonstrated consistently higher data quality, 

characterized by more attentive and honest participants, lower rates of fraudulent or bot 

activity, and a more representative participant pool [43, 42, 41]. Within this superior platform, 

we further enhanced data integrity by utilizing Prolific's representative sampling feature, 

providing fair compensation, and implementing rigorous attention and bot detection checks. 

Importantly, the external validity of findings derived from online convenience samples like 

those recruited through Prolific is supported by prior research, which shows that experimental 



results, particularly treatment effect estimates, can generalize effectively and replicate patterns 

observed in probability-based national samples [13, 37]. 

Nevertheless, limitations must be acknowledged. First, the allocation of a lottery prize rather 

than earned income could potentially induce a 'house-money effect' influencing risk attitudes. 

However, a recent meta-analysis encompassing 75 studies suggests this effect is generally low-

to-moderate. It also tends to weaken outside of tightly controlled laboratory environments [14]. 

Furthermore, extensive reviews suggest that the presence of real financial incentives, compared 

to hypothetical scenarios, often has minimal impact on average risk-taking behavior [20]. 

Second, measuring effects after treatment raises questions about persistence. While 

information effects can fade if they are not reinforced or if they are overshadowed by 

subsequent information or market events, recent meta-analytic evidence suggests that financial 

education effects tend to persist [25]. Third, while the use of a real $100 lottery prize ensured 

that participants faced tangible financial consequences, this amount is modest compared to the 

scale of many real-world investment decisions, such as retirement planning. Future research 

could explore whether the observed effects of targeted information persist or scale with 

substantially larger investment amounts. 

Future research could meaningfully extend our findings. Future research should investigate the 

precise cognitive mechanisms behind these changes. It is important to explore whether they are 

primarily due to revised risk perceptions, updated expected returns, increased comprehension, 

or reduced ambiguity aversion. Using methods such as cognitive interviews or process tracing 

could deepen this understanding. Further research could also investigate the effectiveness of 

newer educational delivery formats, such as interactive tools or short videos distributed through 

social media platforms, to identify highly scalable methods. Previous work has already 

demonstrated the potential for using established mainstream media, like television soap operas, 



to influence financial knowledge and behavior [4]. Finally, exploring the interplay between 

targeted education and behavioral nudges, such as presenting ETF options more prominently 

or making them the default [46], is critical. Understanding whether these interventions 

complement each other (e.g., education increases the acceptability of a nudge) or act as 

substitutes (e.g., a strong default makes specific information less influential on choice) is key 

to designing an optimal choice architecture. 

In summary, our study demonstrates that concise, targeted, and comparative financial 

education is a powerful tool for promoting equity-enhancing investment behaviors, with 

particularly strong benefits for historically underserved populations [33]. Integrating such 

simple, evidence-based information modules into widely accessible communication channels 

offers a practical, scalable strategy for improving financial decision-making, narrowing 

investment gaps, and ultimately promoting greater financial equity and economic well-being 

[25]. 

Analytical Strategy and Methods 

This study employed a pre-registered (see Appendix C for registration details), pre-post 

randomized controlled trial design to evaluate the causal impact of targeted financial 

information provision on individual investment portfolio allocations. Data were collected 

between January and April 2025 from participants recruited via Prolific Academic, an online 

platform known for accessing diverse U.S. samples. A comparison of our final sample 

demographics with the American Community Survey (ACS) is provided in Appendix Table 

A1, demonstrating reasonable alignment with the broader U.S. population on these 

characteristics. Eligibility criteria required participants to be U.S. residents aged 18 or older. 

All participants provided electronic informed consent, and the study protocol received ethical 



approval from the University of Oxford's Central University Research Ethics Committee 

(CUREC). 

Our initial sample comprised 2,737 respondents. Following data cleaning procedures detailed 

in Appendix B (Table B1), we excluded participants based on pre-defined criteria: failed 

reCAPTCHA verification (n=34), failed attention checks (n=84), and incomplete survey 

responses (n=51). This resulted in a final analytical sample of 2,568 participants (93.8% 

completion rate). Descriptive statistics for this sample are detailed in Appendix Table A2. 

Experimental Protocol 

Figure 6 shows the experimental protocol. It consisted of five sequential stages designed to 

ensure methodological rigor and ecological validity. Initially, participants completed a baseline 

task, allocating a hypothetical yet significant investment portfolio across five predefined 

financial instruments: individual stock, exchange-traded fund (ETF), gold, savings account, 

and cryptocurrency. To minimize cognitive burden and anchoring bias, allocations were 

expressed as flexible percentage distributions totaling exactly 100%. Participants reviewed 

illustrative examples of diversified allocations, presented in randomized order, to prevent 

priming or ordering effects. 

Participants subsequently completed validated measures assessing subjective financial 

knowledge, objective financial literacy, risk tolerance, political orientation, and confidence in 

financial market regulation. These measures were strategically placed to capture attitudes and 

literacy levels prior to the financial information intervention. 

Participants were then randomly assigned with equal probability to either a treatment (n ≈ 

1,292) or control group (n ≈ 1,276) using the Qualtrics algorithm, ensuring balanced 

randomization. The treatment group received a concise, visually engaging informational   



Figure 6. Overview of the experimental design and stages



handout highlighting ETF's diversification advantages, low fees, historical returns, and risks 

compared to individual stock, gold, savings account, and cryptocurrency. The information 

explicitly distinguished between short-term market volatility and longer-term investment 

risks, using qualitative descriptors (“low,” “moderate,” “high”) to simplify cognitive 

demands. The control group proceeded directly to the subsequent stage without informational 

materials. 

Post-intervention, all participants participated in an incentivized allocation task. Participants 

were informed that they had been entered into a lottery to win a real-world $100 investment 

stake. Winners would have their allocation decisions implemented for one year, receiving the 

principal plus any investment gains or losses afterward. Participants allocated this stake across 

the same five financial instruments, with default options provided (ETF: S&P 500; individual 

stock: Apple; cryptocurrency: Bitcoin; savings account: Capital One 360; gold, no alternative), 

and the flexibility to choose a single alternative within each category. The randomized order 

of investment options prevented systematic ordering biases. 

Finally, comprehensive sociodemographic data - including age, gender, race/ethnicity, 

relationship status, parental birthplace, education (personal and parental), income, economic 

status, and housing situation - were collected to facilitate  our analyses and control for potential 

confounders. Appendices B and C offer comprehensive documentation detailing our systematic 

approach to drafting, coding, and operationalizing the outcomes, intervention, and variables 

used in this study. 

 

Statistical Analysis 



We estimated three main regression specifications to address our research questions. All 

models were estimated using ordinary least squares (OLS) with heteroskedasticity-robust 

standard errors. 

To examine differences in baseline ETF preferences across sociodemographic groups, we 

estimated: 

𝑌𝑌𝑖𝑖  = 𝛽𝛽0  + 𝛽𝛽1Key_covariate𝑖𝑖   + 𝛽𝛽2Controls𝑖𝑖  + 𝜀𝜀𝑖𝑖 

where 𝑌𝑌𝑖𝑖 represents the pre-treatment ETF allocation percentage in respondent i's portfolio, and 

key covariates included respondent education (binary: bachelor's degree or higher vs. less than 

bachelor's), social origin (binary: at least one parent with bachelor's degree or higher vs. 

neither), and gender (binary: women vs. men). Figure 2 shows the findings of this model.  

To evaluate the causal effect of financial information provision on ETF investment, we 

specified: 

𝑌𝑌𝑖𝑖  = 𝛽𝛽0  + 𝛽𝛽1Treatment𝑖𝑖   + 𝛽𝛽2 Controls𝑖𝑖  + 𝜀𝜀𝑖𝑖 

where 𝑌𝑌𝑖𝑖 represents the change in ETF allocation (post-treatment minus pre-treatment), and 

Treatment is a binary indicator for information provision. The coefficient 𝛽𝛽1 captures the 

average treatment effect, measuring how information provision influenced the propensity to 

adjust ETF portfolio weights.  This model is displayed in Figure 3.  

To investigate heterogeneous treatment effects across sociodemographic subgroups, we 

employed an interaction specification: 

𝑌𝑌𝑖𝑖  = 𝛽𝛽0  + 𝛽𝛽1Treatment𝑖𝑖   + 𝛽𝛽2(Treatment𝑖𝑖  ×  Key_covariate𝑖𝑖) + 𝛽𝛽3 Controls𝑖𝑖  + 𝜀𝜀𝑖𝑖 



The coefficient of interest 𝛽𝛽2 captures the heterogeneous treatment effects across subgroups 

defined by education, social origin, and gender. Each key covariate and its interaction term 

were introduced separately to isolate specific heterogeneous effects. This model is displayed 

in Figure 4.  

Finally, to examine whether differences in ETF preferences persist following the treatment 

across sociodemographic groups, we estimated: 

𝑌𝑌𝑖𝑖  = 𝛽𝛽0  + 𝛽𝛽1Key_covariate𝑖𝑖   + 𝛽𝛽2Controls𝑖𝑖  + 𝜀𝜀𝑖𝑖 

where 𝑌𝑌𝑖𝑖 represents the post-treatment ETF allocation percentage in respondent i's portfolio, 

and key covariates included respondent education, social origin, and gender. In this model 

represented in Figure 5, we limited the sample to only individuals who received the financial 

information treatment. 
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Appendix A 

 
Table A1. Comparison of respondent demographics: Prolific sample vs. American 
Community Survey (ACS) 
 

Comparison Category % (Prolific) % (ACS) 

Age Bracket 

18-40 41.4% 39.1% 

41-60 37.0% 31.5% 

61+ 21.7% 29.4% 

Race 

White 67.3% 57.8% 

Black 14.8% 12.6% 

Other 17.9% 29.6% 

Gender 
Men 49.4% 49.5% 

Women 50.6% 50.5% 
    Note: ACS data were extracted from Module 2023 1-year 

  



Table A2. Descriptive statistics 
 

Variable Category Mean Standard  
deviation 

House Owner 0.59 N/A 

House Rent/other 0.41 N/A 

Labor force participation Active 0.79 N/A 

Labor force participation Not active 0.21 N/A 

Parental education High 0.47 N/A 

Parental education Medium 0.22 N/A 

Parental education Low 0.31 N/A 

Parents born in US Yes 0.78 N/A 

Parents born in US No 0.22 N/A 

Relationship status Married/ Cohabited/ In a Union 0.57 N/A 

Relationship status Single/ other 0.43 N/A 

Gender Men 0.49 N/A 

Gender Women 0.51 N/A 

Financial literacy Correct 0.59 N/A 

Financial literacy Incorrect 0.41 N/A 

Race White 0.67 N/A 

Race Black 0.15 N/A 

Race Other 0.18 N/A 

Education Bachelor's or higher 0.57 N/A 

Education Some college or lower 0.43 N/A 

Income Below median 0.49 N/A 

Income Above median 0.51 N/A 

Group Treatment group 0.50 N/A 

Group Control group 0.50 N/A 

Individual stock  19.99 16.77 

ETF  27.49 24.08 

Savings account  13.97 15.83 



Variable Category Mean Standard  
deviation 

Gold  27.16 22.92 

Cryptocurrency  11.39 14.56 

Lottery individual stock  16.09 19.89 

Lottery ETF  33.92 32.02 

Lottery savings account  22.64 28.37 

Lottery gold  11.93 18.95 

Lottery cryptocurrency  15.41 24.07 

Age  45.71 16.07 

Subjective financial knowledge  5.29 2.12 

Risk tolerance  5.19 2.36 

Political placement  4.84 2.79 

Trust in government  4.21 2.43 

 
  



Appendix B: Research Design, Methodology, and Variable Operationalization 

B.1 Overview of Experimental Design 

This section describes the methodological design, sampling strategies, data collection 

procedures, and operationalization of key study variables used in this research article. The 

experiment was designed and conducted according to pre-registered protocols, which ensure 

methodological transparency and reproducibility. To maintain anonymity during peer review, 

the citation for the pre-registration has been omitted; however, all the registration details are 

provided in Appendix C. 

We conducted a pre-registered survey experiment among a representative U.S. sample 

collected via the Prolific Academic platform from January to April 2025. The experiment 

examined the causal effects of financial information interventions on individual investment 

portfolio choices. Specifically, the study involved participants allocating investment funds 

across a defined set of financial instruments both before and after the informational 

intervention. The resulting matched pre-post allocation data allowed for a robust estimation of 

within-subject treatment effects.  

B.2 Data Collection and Cleaning 

Participants were drawn from Prolific Academic's nationally representative U.S. panel, which 

is demographically balanced according to age, gender, and race benchmarks. Eligibility criteria 

included participants being 18 years of age or older and current U.S. residents. Prior to 

participation, respondents provided electronic informed consent. From an initial pool of 2,737 

participants 

 



who accessed the survey, a systematic data cleaning process was implemented as detailed in 

Table B1. This process involved removing 34 individuals with low reCAPTCHA verification 

scores (<0.5) indicating potential automated responses or bots (following Google's 

recommended threshold for distinguishing human from non-human responses), 84 individuals 

who failed explicit attention checks, and 51 individuals with incomplete or missing responses. 

Following these exclusion criteria, our analytical sample consisted of 2,568 participants (93.8% 

of the initial sample).  

Table B1: Sample attrition and data cleaning process 

Stage Total Sample Respondents Dropped Remaining Sample 

Initial dataset 2,737 0 2,737 

Failed reCAPTCHA score (<0.5) 2,737 34 2,703 

Failed attention checks 2,703 84 2,619 

Missing data 2,619 51 2,568 

Final sample   2,568 

 

B.3 Experimental Protocol and Stages 

The experiment was carefully designed to ensure methodological rigor, clarity, and participant 

engagement: 

- Stage 1: Baseline (pre-treatment) investment allocation  

The pre-treatment outcome was measured immediately following informed consent. 

Participants indicated how they would allocate a hypothetical, but significant, investment 

amount across five predefined financial instruments: a) individual stock; b) exchange-traded 

fund (ETF); c) gold; d) savings account; e) cryptocurrency (see section B4). 



We chose these five instruments to represent a broad spectrum of investment options available 

to U.S. adults. The options ranged from a highly conservative savings account to highly 

speculative cryptocurrency investments. Individual stock provided a benchmark for non-

diversified equity investment in our study. ETF represented diversified equity exposure and 

served as the primary focus of our informational intervention. We included gold and 

cryptocurrency because retail investors frequently considered these popular alternative assets. 

Their inclusion allows us to assess shifts from distinct non-traditional investments, not just 

within equities or cash holdings. 

Participants had complete flexibility in their allocation choices, constrained only by the 

requirement that the total allocation be exactly 100%. To ensure thorough understanding, 

participants first viewed illustrative portfolio allocation examples. To simplify calculations and 

reduce cognitive load, all example portfolios used allocations in 5% increments (e.g., 10%, 

35%, 50%) while maintaining the requirement that allocations summed to exactly 100%. 

Illustrative Portfolio Examples: 

- Example 1: 100% savings account  

- Example 2: 35% cryptocurrency, 65% individual stock  

- Example 3: 30% ETF, 30% gold, 15% savings account, 25% individual stock  

- Example 4: 10% cryptocurrency, 10% individual stock, 30% ETF, 20% gold, 30% savings 

account  

Portfolio examples were randomized individually for each participant to avoid priming and 

reduce ordering effects. The pre-treatment investment allocation question was designed to 

maximize both experimental validity and ecological realism. The use of "imagine you have a 



significant amount of money" in the question rather than a specific sum prevented anchoring 

effects and allows participants of all financial backgrounds to meaningfully engage without 

focusing on absolute values. Real estate was intentionally excluded to standardize the 

investment portfolio to more comparable liquid financial instruments.  

We included multiple illustrative portfolio examples to demonstrate varied allocation strategies 

without implying any "correct" approach, while randomizing these examples prevented 

systematic priming effects. The selected financial instruments - savings account, ETF, 

individual stock, gold, and cryptocurrency - represent a comprehensive spectrum of risk-return 

profiles, ranging from conservative to aggressive investment options. This carefully selected 

set reflects different levels of market exposure and diversification, while maintaining 

familiarity and accessibility for participants with varying levels of financial sophistication. 

Together, these elements provide a balanced pre-treatment measure that effectively captures 

baseline investment preferences prior to experimental manipulation. 

Stage 2: Attitudinal and Financial Literacy Measures 

Following stage 1, participants completed validated scales assessing subjective and objective 

financial knowledge, risk tolerance, political self-placement, and trust in governmental 

financial regulation. These measures were strategically placed after the baseline outcome to 

capture attitudes and knowledge prior to experimental manipulation, minimizing potential bias 

due to the intervention exposure. 

Stage 3: Attention Check 

To ensure participants remained attentive, we incorporated a single, precise attention check 

that required the selection of predetermined responses ("hiking" and "swimming"). This 

strategic placement at the midpoint of the survey was designed to maximize respondent focus 



at a critical juncture. We limited ourselves to just one attention check, as excessive use can 

increase survey fatigue and lead to higher respondent dropout rates. 

Stage 4: Randomized Experimental Intervention 

Participants were then randomly assigned with equal probability to one of two experimental 

conditions: 

1. Treatment group: Participants received a concise, visually engaging one-page educational 

handout. This material clearly explained investment fundamentals and highlighted the benefits 

of ETFs, using the S&P 500 as a practical example, while comparing historical returns across 

different investment instruments. To help participants distinguish between short-term market 

volatility and long-term risk - a common challenge for retail investors - our financial 

intervention separated risk into short-term and long-term horizons. We rated each time horizon, 

alongside expected returns, simply as 'low,' 'moderate' or 'high.' We chose this ordinal approach 

rather than presenting specific numbers to avoid suggesting misleading precision, as actual 

figures depend heavily on the specific asset or time period analyzed. These simplified labels 

effectively capture the essential relative differences investors need to understand while 

reducing cognitive load. 

2. Control group: Participants received no information content and proceeded directly to the 

post-intervention task after the attention check. 

Stage 5: Incentivized Post-Treatment Allocation Task 

After randomization, all participants participated in an incentivized investment allocation task. 

Participants learned that they were automatically entered into a lottery with a chance to win 

$100. The lottery winner would have their $100 invested according to their specified post-



treatment allocation among the identical five investment options (savings account, ETF, 

individual stock, gold, and cryptocurrency) over a one-year period. After one year, the 

principal, along with any realized gains or losses, would be distributed directly to the winner. 

The default instruments provided were carefully selected, highly recognizable options, with 

permissible alternatives explicitly stated within each asset category (ETF: S&P 500; individual 

stock: Apple; savings account: Capital One 360; cryptocurrency: Bitcoin; gold as default, no 

alternative). Participants could either accept the default choice or choose exactly one alternative 

within each asset category (except gold). All allocation decisions again required exact sums of 

100%, and the order of assets was again randomized to prevent order bias. 

We carefully calibrated the $100 lottery stake based on previous research, which demonstrated 

that even modest real-world stakes improved decision quality. The flexibility to select specific 

instruments within each asset class mimicked actual market conditions. We included default 

options to reduce cognitive burden, while also providing alternative options to prevent 

artificially constraining investment behavior. The year-long investment horizon was selected 

to discourage short-term speculative allocations and introduce tangible consequences. This 

methodological approach maximized both internal validity and real-world applicability. 

Stage 6: Socio-demographic Information 

Finally, participants answered detailed sociodemographic questions. These data points 

included gender, age, race/ethnicity, relationship status, parental birthplace, educational 

attainment (both personal and parental), annual personal income, employment/economic status, 

and current housing situation. These questions appeared at the end of the survey because they 

required the least cognitive engagement. 

B.4 Definitions and Measures  



Clearly structured and user-friendly design enhancements were applied to the original 

definitions and measures as presented directly below.  

B.4.1 Outcome Variables: 

A1. Pre-Treatment Allocation  

Imagine you have a significant amount of money to invest (excluding your primary residence 

and real estate). How would you allocate 100% of these funds across the following options? 

Important notes: 

• You can invest in ANY combination of the options below 

• You can put 100% in just one option OR spread it across multiple options 

• The total allocation must equal 100% 

Examples: 

Example 1: 25% Individual stock, 25% ETF, 30% Savings Account, 10% Gold, 10% 

Cryptocurrency 

(Total = 100%) 

Example 2: 50% Cryptocurrency, 25% Gold, 25% Individual stock 

(Total = 100%) 

Example 3: 60% Savings Account, 40% ETF 

(Total = 100%) 

Example 4: 100% Gold 

(Total = 100%) 

 

 



A2. Post-Treatment Allocation  

🎉🎉 Win $100 to Invest! 🎉🎉 

You are entered into a $100 lottery. If you win, we will invest the $100 for one year according 

to your chosen allocation. After one year, you receive the initial $100 plus any gains (or losses). 

The winner will be notified within one month. 

Distribute 100% of the $100 across any of these options: 

• 📊📊 Savings Account (default: Capital One 360) 

• 📈📈 ETF (default: S&P 500) 

• 💼💼 Individual stock (default: Apple) 

• 🏅🏅 Gold 

• 💰💰 Cryptocurrency (default: Bitcoin) 

Adjusting Defaults (Optional) 

If you want to replace a default option, simply type in one alternative (example: replace 

"Apple" with "Nvidia"). If you prefer the default, leave it blank. 

⚠ Important Instructions 

• Your total allocation must sum to 100%. 

• For each category, choose either the default or exactly one alternative option. 

• No mid-year changes or withdrawals are allowed. 

 

 



B.4.2 Financial Information Intervention  

Why Invest in ETFs? 

Let's start with the basics: what does investing mean? 

 

When you invest in the stock market, you are buying small pieces (called shares) of a company. 

This means you own a part of that company and can benefit if it grows and makes money. 

 

But instead of just buying shares in one company, you can use something called an ETF 

(Exchange-Traded Fund). An ETF lets you own shares in many different companies at once. 

It's like putting your money into a basket that holds a variety of companies, so you're not relying 

on just one. This way, you spread your risk—a bit like not putting all your eggs in one basket. 

 

Why consider the S&P 500 ETF? 

• Your money goes to the 500 largest U.S. companies 

• Low barrier to entry, you can start with as little as $1 

• Diversified across multiple industries: technology, healthcare, finance, and more 

• Buy and sell anytime during trading hours 

• Low annual fees (~0.07%) 



• Historical growth: $10,000 invested in January 2015 would have grown to about 

$28,000 by January 2025 

Note: This comparison is based on historical data and past performance. Past performance 
does not guarantee future results. 

 
Regulation: In the U.S., ETFs are regulated by the Securities and Exchange Commission 

(SEC). They must follow strict guidelines, enhancing investor protection. 

 

Expert Recommendations: Experts from various backgrounds, irrespective of political leanings 

- Republican or Democrat - often endorse ETFs. Support comes from numerous Nobel Prize-

winning economists, financial advisors, media personalities, journalists, and academics. 

B.4.3 Other Variables 

• Subjective Financial Knowledge: “How would you rate your overall financial 

knowledge? Please use a scale from 0 to 10.”   

Investment Comparison 

Instrument 
Short-Term 

Risk 

Long-Term 

Risk 

Potential 

Returns 

Individual stock High Moderate High 

Exchange-Traded Fund (ETF) Moderate Low High 

Gold Moderate Low Low-Moderate 

Savings Account Low Very Low Low 

Cryptocurrency Very High Very High Very High 



o Response: [0–10] 

• Objective Financial Knowledge: “Suppose you invest $100 at 5% interest per year. 

How much will you have after 2 years?”   

o Choices: [$105, $110, $110.25, Don’t know] 

• Risk Tolerance: “In general, how willing or unwilling are you to take risks? Please use 

a scale from 0 to 10.”  

o Response: [0–10] 

• Political Placement: “On a scale from 0 to 10, where 0 means extreme left and 10 means 

extreme right, where would you place yourself politically?”   

o Response: [0–10] 

• Trust in Government: “How much do you trust the government to effectively regulate 

financial markets? Please use a scale from 0 to 10.”   

o Response: [0–10] 

• Attention Check: “To show you are reading carefully, please select both ‘Hiking’ and 

‘Swimming’ from the list below.”   

o Choices:  [Hiking, Running, Swimming, Basketball, Baseball] 

• Gender: “What was your assigned sex at birth?”   

o Choices: [Men, Women] 

• Age: “What is your age?”   

o Response: [18–120] 

• Race: “Choose one or more races that you consider yourself to be.”   



o Choices: [White or Caucasian, Black or African American, American 

Indian/Native American or Alaska Native, Asian, Native Hawaiian or Other 

Pacific Islander, Other, Prefer not to say] 

• Relationship Status: “What is your current relationship status?”   

o Choices: [Single, Married/Cohabited/In a union, Separated, Widowed] 

• Parents US Born: “Were both of your parents born in the United States?”   

o Choices: [Yes, No] 

• Education: “What is the highest level of education you have completed?”   

o Choices: [Some high school or less, High school diploma or GED, Some college 

but no degree, Associate’s or technical degree, Bachelor’s degree, Graduate or 

professional degree (MA, MS, MBA, PhD, JD, MD, DDS, etc.)] 

• Parental Education: “What is your father’s/mother’s highest level of education?”   

o Choices: [Some high school or less, High school diploma or GED, Some college 

but no degree, Associate’s or technical degree, Bachelor’s degree, Graduate or 

professional degree (MA, MS, MBA, PhD, JD, MD, DDS, etc.)] 

• Personal Income: “What was your total personal income before taxes during the past 

12 months?”   

o Choices: [Less than $15,000, $15,000–$24,999, $25,000–$34,999, $35,000–

$49,999, $50,000–$74,999, $75,000–$99,999, $100,000–$149,999, $150,000–

$199,999, $200,000 or more] 

• Economic Status: “How would you describe your current economic status?”   

o Choices: [Full-time employee, Part-time employee, Self-employed, 

Unemployed and looking for work, Student, Not in labor force (e.g., retired or 

full-time parent)] 



 

• Housing Status: “Which of the following best describes your current housing 

situation?”   

o Choices: [Owned outright (no mortgage), Owned with mortgage, Renting, 

Other] 

B.5 Operationalization of Variables  

• Subjective Financial Knowledge: Continuous (self-rated scale [0–10]). 

• Objective Financial Knowledge: Binary ([0 = Incorrect answer or ‘Don’t know’, 1 = 

Correct answer: $110.25]). 

• Risk Tolerance: Continuous (self-rated scale [0–10]). 

• Political Placement: Continuous (self-rated scale [0 = Extremely left, 10 = Extremely 

right]). 

• Trust in Government (Financial Regulation): Continuous (self-rated scale [0–10]). 

• Gender: Binary ([0 = Men, 1 = Women]). 

• Age: Continuous ([18–120]). 

• Race: Categorical, operationalized as nominal ([0 = White/Caucasian, 1 = 

Black/African American, 2 = Other, including American Indian/Alaska Native, Asian, 

Native Hawaiian/Pacific Islander, Other]). 

• Relationship Status: Binary ([0 = Single, Separated, Widowed, 1 = 

Married/Cohabited/In a union]). 

• Parents US Born: Binary ([0 = Both parents born in US, 1 = One or both parents born 

outside US]). 



• Education Level: Binary ([0 = Less than Bachelor’s degree, 1 = Bachelor’s degree or 

higher]). 

• Parental Education Level: Binary ([0 = Neither parent has Bachelor’s degree or higher, 

1 = At least one parent has Bachelor’s degree or higher]). 

• Personal Income: Categorical income brackets, operationalized as binary ([0 = Below 

sample median income category, 1 = At or above sample median income category]).  

• Economic Status (Labor Force): Binary ([0 = Inactive: Student, Not in labor force, 1 = 

Active: Full-time, Part-time, Self-employed, Unemployed looking for work]).  

• Housing Status: Binary ([0 = Renting or Other, 1 = Owned outright or Owned with 

mortgage]). 

 

  



Appendix C: Pre-Registration Study 

We examine the impact of an intervention designed to improve financial investment decisions 

in the United States. First, participants are asked to propose an ideal investment portfolio. Then, 

a random subset of participants receives additional financial information about the available 

investment instruments, including an explanation of what an Exchange-Traded Fund (ETF) is 

and its advantages. Afterwards, participants enter a lottery in which they invest USD 100 in a 

portfolio, with the initial principal plus any gains or losses disbursed after one year. 

Our objectives are threefold: 

1. To explore how initial portfolio allocations differ by education, social background, and 

gender. 

2. To determine whether the interventions effectively encourage better financial decisions. 

3. To examine whether these interventions are more effective for certain population 

subgroups than others. 

C.1 Research Questions and Hypotheses 

This study addresses three research questions: 

Question 1: Do individuals from different subgroups exhibit varying preferences for ETFs? 

• Hypothesis 1a: Individuals with higher education levels are more likely to prefer ETFs 

than those with lower education. This reflects the idea that stronger financial literacy 

and easier access to resources among the more educated can guide their investment 

choices. 

• Hypothesis 1b: Individuals with parents from higher social origins are more likely to 

prefer ETFs compared to those with parents from lower social origins. This highlights 



how financial habits and investment knowledge may be passed down through family 

environments. 

• Hypothesis 1c: Men are more likely to prefer ETFs compared to women. This is 

grounded in the notion that risk tolerance and access to financial information might 

differ by gender, influencing investment decisions. 

Question 2: Does providing financial information lead to a higher likelihood of investing in 

ETFs? 

• Hypothesis 2: Individuals who receive financial information are more likely to invest 

in ETFs compared to individuals who do not receive such information. 

Question 3: Does the provision of financial information about ETFs lead to heterogeneous 

treatment effects across socio-demographic groups? 

• Hypothesis 3a, 3b: We expect no net difference in how the intervention influences 

individuals across varying education levels or social origins. This stems from two 

opposing forces: 

o Those from lower socio-economic backgrounds may respond more strongly 

because they have less prior knowledge, making them more receptive to new 

information. 

o Those from higher socio-economic backgrounds can incorporate new 

information quickly due to stronger pre-existing knowledge, adjusting their 

portfolios accordingly. 

These opposing dynamics are presumed to offset each other, leading to no overall 

difference in treatment effects by education or social origin. 



• Hypothesis 3c: Because the intervention highlights the diversification benefits and 

relatively lower risk of ETFs, we anticipate a stronger positive effect among more risk-

averse investors, especially women, who on average exhibit lower risk tolerance than 

men. 

C.2 Study Design 

Pre-treatment phase 

In the pre-treatment phase, participants are presented with a hypothetical investment scenario 

and asked to distribute a total of 100% of their investment across multiple options. They may 

allocate funds among any combination of the following: gold, ETF, individual stock, 

cryptocurrency, and savings account. Participants are instructed to assume they have sufficient 

funds available for investment. 

After completing the investment distribution, participants respond to questions assessing their 

subjective financial knowledge, financial literacy, risk tolerance, political placement, and 

confidence in government regulation of markets. 

Treatment 

Participants first complete an engagement-focused attention check. Then, using Qualtrics' 

randomization feature, they are split into two equal groups: one group receives financial 

information, while the other group proceeds directly to the lottery question without this 

information. The random assignment ensures each participant has an equal chance of being 

placed in either group. 

 



Post-treatment phase 

All participants - both those who received the financial information treatment and those who 

did not - respond to the lottery-related question. They are informed they have entered a $100 

lottery and must decide how to invest or distribute this amount among the following options: 

gold, ETF, individual stock, cryptocurrency, and savings account. 

Finally, participants complete a series of sociodemographic questions covering sex, age, race, 

relationship status, parents' country of birth, education level (including personal, father's and 

mother's education), personal income, economic status, and housing status. 

Comprehensive details on variables, outcomes, and treatment are provided in the following 

sections. 

C.3 Analysis 

Our first research question asks whether individuals from different subgroups exhibit varying 

preferences for ETFs. To address this, we estimate the following regression: 

𝑌𝑌𝑖𝑖 =  β0 +  β1𝐾𝐾𝐾𝐾𝐾𝐾_𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑒𝑒𝑖𝑖 +  β2𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑖𝑖 + 𝜖𝜖𝑖𝑖  

Where 𝑌𝑌𝑖𝑖 is the ETF allocation in respondent 𝑖𝑖's portfolio before the treatment. In this 

specification, 𝛽𝛽1captures the impact of our key covariates - namely, respondent education, 

parental education, and sex. For instance, 𝛽𝛽1 indicates how ETF allocations differ between 

respondents with more than a college degree and those with less. 𝛽𝛽2represents a set of control 

variables that will be added gradually to the model. The error term 𝜖𝜖𝑖𝑖 is robust to 

heteroscedasticity. 



Our second research question examines whether providing financial information increases the 

likelihood of investing in an ETF. To study this, we focus on a second outcome: the change in 

ETF portfolio weight, measured as the difference between post-treatment and pre-treatment 

ETF allocations. Specifically, we investigate whether participants who receive the treatment 

allocate a larger - or smaller - share of their lottery winnings to ETF compared to control group 

members. The core model is: 

Yi =  β0 +  β1Treatmenti +  β2Controlsi + 𝜖𝜖𝑖𝑖 

𝑌𝑌𝑖𝑖 represents the change in ETF allocation (post-treatment minus pre-treatment). The treatment 

is a dummy variable. 𝛽𝛽1 represents the difference in the likelihood of respondents changing 

their ETF portfolios between those who received the treatment compared to those in the control 

group (the baseline group). 

To examine potential heterogeneous effects, we will also estimate models that include 

interaction terms between our treatments and key variables of interest. This will answer our 

third research question: Does the provision of financial information about ETFs lead to 

heterogeneous treatment effects across socio-demographic groups? The following equation 

represents our model: 

Yi =  β0 +  β1Treatmenti +  β2(Treatmenti × Key_Covariatei) +  β3Controlsi + 𝜖𝜖𝑖𝑖 

Here, we focus on the coefficient for the interaction term 𝛽𝛽2, which reveals how treatment 

effects vary across the subgroups defined by education, parental education, and sex. Each key 

covariate will be introduced separately into the model along with its interaction term. All 

models will be estimated using ordinary least squares (OLS) with robust standard errors to 

address potential heteroscedasticity, and the control variables will be incorporated 

incrementally. 



C.4 Definition and Operationalization of the Variables 

C.4.1 Definition 

• Age: "What is your age?" (Response scale from 18 to 120) 

• Sex: "What was your sex assigned at birth?" (Responses: male; female) 

• Race: "Choose one or more races that you consider yourself to be." (Responses: white 

or caucasian; black or african american; american indian/native american or alaska 

native; asian; native hawaiian or other pacific islander; other) 

• Relationship status: "What is your relationship status?" (Responses: single; 

married/cohabited/in a union; separated; widowed) 

• Country of birth of parents: "Were both of your parents born in the United States?" 

(Responses: yes; no) 

• Education: "What is the highest level of education you have completed?" (Responses: 

some high school or less; high school diploma or GED; some college, but no degree; 

associates or technical degree; bachelor's degree; graduate or professional degree (MA, 

MS, MBA, PhD, JD, MD, DDS, etc.)) 

• Parental education: "What is your father's/mother's highest level of education?" 

(Responses: some high school or less; high school diploma or GED; some college, but 

no degree; associates or technical degree; bachelor's degree; graduate or professional 

degree (MA, MS, MBA, PhD, JD, MD, DDS, etc.)) 

• Economic status: "How would you describe your current economic status?" 

(Responses: full-time employee; part-time employee; self-employed; unemployed and 

looking for work; student; not in labor force (e.g., retired, or full-time parent)) 

• Personal income: What was your total personal income before taxes during the past 12 

months? (Responses: Less than $15,000; $15,000 - $24,999; $25,000 - $34,999; 



$35,000 - $49,999; $50,000 - $74,999; $75,000 - $99,999; $100,000 - $149,999; 

$150,000 - $199,999; $200,000 or more) 

• Housing status: "Which of the following best describes your current housing situation?" 

(Responses: owned outright (no mortgage); owned with mortgage; renting; other) 

• Subjective financial knowledge: "How would you rate your overall financial 

knowledge?" (Response scale from 0 to 10) 

• Financial literacy: "Suppose you have $100 and you invest it at an interest rate of 5% 

per year. How much will you have at the end of 2 years?" (Responses: $105; $110; 

$110.25; don't know) 

• Risk tolerance: "In general, how willing or unwilling are you to take risks?" (Response 

scale from 0 to 10) 

• Political ideology: "On a scale of 0 to 10, where 0 means extremely left and 10 means 

extremely right, where would you place yourself?" (Response scale from 0 to 10) 

• Trust in government: "How much do you trust the government to effectively regulate 

financial markets?" (Response scale from 0 to 10) 

C.4.2 Operationalization 

• Age: continuous 

• Sex: binary (0 = male, 1 = female) 

• Race: ordinal (0 = white, 1 = black, 2 = other) 

• Relationship status: binary (0 = not married/cohabited, 1 = married/cohabited/in a 

union) 

• Country of birth of parents: binary (0 = both US, 1 = one or both foreign) 

• Education: binary (0 = does not have a bachelor's degree, 1 = has a bachelor's degree 

or higher) 



• Parental education: binary (0 = neither parent has a bachelor's degree or higher, 1 = one 

parent has a bachelor's degree or higher) 

• Economic status: binary (0 = inactive, 1 = active) 

• Income: binary (0 = below median, 1 = above median) 

• Own house: binary (0 = other, 1 = own a house) 

• Subjective financial knowledge: continuous 

• Financial literacy: binary (0 = wrong answers/don't know, 1 = correct answer) 

• Risk tolerance: continuous 

• Political ideology: continuous 

• Trust in government: continuous 

C.4.3 Key outcomes 

Pre-treatment: 

Imagine you have a significant amount of money to invest (excluding your primary residence 

and real estate). How would you allocate 100% of these funds across the following options? 

Important notes: 

• You can invest in ANY combination of the options below 

• You can put 100% in just one option OR spread it across multiple options 

• The total allocation must equal 100% 

Examples: 

Example 1: 25% Individual Stock, 25% ETF, 30% Savings Account, 10% Gold, 10% 

Cryptocurrency (Total = 100%) 



Example 2: 50% Cryptocurrency, 25% Gold, 25% Individual Stock (Total = 100%) 

Example 3: 60% Savings Account, 40% ETF (Total = 100%) 

Example 4: 100% Gold (Total = 100%) 

Treatment: 

Let's start with the basics: what does investing mean?  

When you invest in the stock market, you are buying small pieces (called shares) of a company. 

This means you own a part of that company and can benefit if it grows and makes money. 

But instead of just buying shares in one company, you can use something called an ETF 

(Exchange-Traded Fund). An ETF lets you own shares in many different companies at once. 

It's like putting your money into a basket that holds a variety of companies, so you're not relying 

on just one. This way, you spread your risk - a bit like not putting all your eggs in one basket. 

Why consider the S&P 500 ETF? 

• Your money goes to the 500 largest U.S. companies 

• Low barrier to entry, you can start with as little as $1 

• Diversified across multiple industries: technology, healthcare, finance, and more 

• Buy and sell anytime during trading hours 

• Low annual fees (~0.07%) 

• Historical growth: $10,000 invested in January 2015 would have grown to about 

$28,000 by January 2025 

 



 

Note: This comparison is based on historical data and past performance. Past performance 
does not guarantee future results. 

Regulation: In the U.S., ETFs are regulated by the Securities and Exchange Commission 

(SEC). They must follow strict guidelines, enhancing investor protection. 

Expert Recommendations: Experts from various backgrounds, irrespective of political leanings 

- Republican or Democrat - often endorse ETFs. Support comes from numerous Nobel Prize-

winning economists, financial advisors, media personalities, journalists, and academics. 

Post-treatment: 

Win $100 to Invest! 

You are entered into a $100 lottery. If you win, we will invest the $100 for one year according 

to your chosen allocation. After one year, you receive the initial $100 plus any gains (or losses). 

The winner will be notified within one month. 

Investment Comparison 

Instrument 
Short-Term 

Risk 

Long-Term 

Risk 

Potential 

Returns 

Individual stock High Moderate High 

Exchange-Traded Fund (ETF) Moderate Low High 

Gold Moderate Low Low-Moderate 

Savings Account Low Very Low Low 

Cryptocurrency Very High Very High Very High 



Distribute 100% of the $100 across any of these options: 

• Savings Account (default: Capital One 360) 

• ETF (default: S&P 500) 

• Individual Stock (default: Apple) 

• Gold 

• Cryptocurrency (default: Bitcoin) 

Adjusting Defaults (Optional) 

If you want to replace a default option, simply type in one alternative (example: replace 

"Apple" with "Nvidia"). If you prefer the default, leave it blank. 

Important Instructions 

• Your total allocation must sum to 100%. 

• For each category, choose either the default or exactly one alternative option. 

• No mid-year changes or withdrawals are allowed. 

C.5 Data Collection and Power 

C.5.1 Data collection 

We collect data using Prolific, an online survey platform known for its ability to recruit 

representative samples. We aim to collect data from about 2,500 participants. We target 

participants residing in the United States, and all participants will provide informed consent. 

Data collection protocols adhere to ethical guidelines to ensure anonymity and reliability in 

responses. 

C.5.2 Power 



We conduct 10,000 simulations to estimate statistical power. Assuming a control group 

comprising approximately half of the sample size, with 2,500 total observations and a baseline 

ETF allocation averaging 20% in the control group, we achieve 80% power to detect an effect 

size of approximately 4.7 percentage points. 
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