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1. Introduction 

Globalization has resulted in increased income and GDP per capita in many developing 

nations. Globally, individuals have greater access to formal financial services such as through 

microcredit and savings accounts. As access and availability to different financial instruments 

grows, so too does the need for adequate understanding to use these tools most efficiently. This 

need also extends to many developed nations. The global financial system is growing in 

complexity for individuals and responsibility for financial wellbeing is continually shifting 

toward the individual. Financial literacy may play an important role in helping households make 

optimal financial decisions leading to higher long term wealth accumulation both in the 

developed and developing nations.  

Financial literacy is defined as “knowledge and understanding of financial concepts and 

risks, and the skills, motivation and confidence to apply such knowledge and understanding in 

order to make effective decisions across a range of financial contexts, to improve the financial 

wellbeing of individuals and society, and to enable participation in economic life.”1 This topic 

encompasses a broad range of financial decisions. However, it allows literacy to be measured 

across countries. As the topic of financial literacy grows in popularity and importance, 

researchers have found levels remain low. A global financial survey conducted by Standard and 

Poor showed a wide range of variability from an average of 55% literacy in developed 

economies, like the UK and Germany, to 28% for emerging economics like, Brazil and China. 

There is also great variation within countries and consistently lower for women, the poor and 

minorities. This allows for a great opportunity for financial literacy as an intervention tool to 

raise net wealth accumulation across the globe. One important method to increase wealth 

accumulation is through owning financial assets. The US, in particular, has a changing regulatory 

and economic environment in which financial literacy can play a critical role. From a Gallup poll 

completed in 2016 in the US only 52% of Americans reported having money invested in the 

stock market, the lowest record in 19 years. 2 The low level of participation for households in the 

stock market is known as the “stock-holding” puzzle. (Campbell (2006)) Multiple obstacles have 

been explored into the cause of this puzzle, including fixed costs and income constraints. The 

income gap is also rising as a family of four now spends 71% more in 2014 than 1996. 3  Rooij, 

Lusardi and Alessie (2007) have begun to explore the role financial literacy can play in 

contributing to this puzzle and increasing wealth accumulation.   

While the focus of this paper is on the American household, much of these issues and 

results are replicable across the globe. Median income households across the world have multiple 

pressures to make their limited resources go further and as financial systems continue to be 

interconnected, access to the stock market is more readily available. This paper looks at how 

financial literacy can help increase and influence behavior in various financial instruments with 

                                                                 
1 PISA 2012 Assessment and Analytical Framework 

2 Gallup, I. Stock Market http://www.gallup.com/poll/1711/stock-market.aspx 

3 http://www.pewresearch.org/fact-tank/2015/05/08/ideal-size-of-the-american-family 
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the ultimate goal of increasing optimal financial decision making and greater net wealth 

accumulation.  

As a contribution to the growing literature, this paper analyzes the role of financial 

literacy in participation rates for eight different types of financial instruments. In addition, three 

types of portfolios are created to establish the relationship between financial literacy and investor 

sophistication. Results show that while financial literacy matters for stock market participation, 

content matters. A basic level of financial literacy is not sufficient for increasing likelihood to 

invest but an advanced level is relevant for multiple investment vehicles. Results also show the 

advanced literacy levels increase likelihood of investing in an advanced portfolio but not at the 

basic level. The main drivers of increasing participation at the basic level of investor 

sophistication is through confidence in one’s own understanding of financial literacy. Investors 

who feel they have some level of awareness are willing to invest at every level. Therefore, 

interventions aimed to increase stock market participation should focus on increasing literacy 

directly related to financial systems in the stock market while increasing confidence.  

2. Existing Literature 

This paper builds on the quickly expanding literature connecting financial literacy with 

improving financial decisions, including stock market participation. A principle component 

within this field of research is measuring financial literacy. This is generally derived from a set 

of financially related questions. A person’s ability to answer these questions correctly will 

determine his or her level of capability.  The set of questions are divided into four core concepts 

of basic numeracy, interest compounding, inflation and risk diversification. Three main strategies 

have developed in creating a financial literacy index or score. The first method is weighting each 

question based on relevance or difficulty and scoring each individual’s results. While this 

method is straightforward in interpretation, it is difficult to assign precise weights. Another 

method is predicting behavior or outcomes for individuals based on other behaviors. One 

example, as described in Atkinson et al. (2012), is a measure of an “ability to live within one’s 

means” will contribute to predicting the probability of someone “failing to live within their 

means.” 4 Yet finding adequate and enough predictive outcomes is difficult given there are 

multiple factors involved in financial decisions. The final method is factor analysis, this is used 

in Rooij, Lusardi and Alessie (2007) and Yoong (2010). Factor analysis treats financial literacy 

as a latent variable that is unknown but can be derived from using the variation in a set of 

responses for financial literacy questions. The most common method is through factor analysis, 

which is used within this paper. Utilizing this method of questionnaires to measure literacy, 

multiple organization have conducted global surveys to determine different financial literacy 

levels.  

Standard and Poor (2015) report global levels between 71% to 13%. While advanced 

countries exhibit higher levels of literacy, there is still high variation within country. The Health 

and Retirement Study which surveys Americans over 50 years of age, completed by Mitchell and 

Lusardi (2015), report half of participants could correctly answer basic questions regarding 

                                                                 
4 Atkinson et al. 2007 
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compounding interest and inflation. They also report low literacy rates across the globe, even in 

developed nations such as the Netherlands. Building upon this literature of low literacy, research 

has focused on how varying levels of literacy affect financial behavior and levels of net wealth. 

Lusardi, Michaud, and Mitchell (2014) find financial knowledge accounts for 30% to 40% of 

wealth inequality. The relationship between adeptness in financial decision making and 

economic outcomes is clear as Lusardi and Mitchell (2014) prove higher levels of financial 

literacy lead to a greater probability to “plan, save, invest in stocks and accumulate more 

wealth.” In a case study completed for employees in the US Federal Reserve; Clark, Lusardi, and 

Mitchell (2015) find financial knowledgeable employees are “more likely to participate in their 

retirement saving plan, contribute more of their salaries, and hold more equity” within their 

retirement account.  

Given this strong relationship between financial knowledge and improved economic 

outcomes, research has also explored specific avenues through which financial literacy improves 

wealth accumulation. One critical avenue is stock market participation and the likelihood to 

invest. Rooij, Lusardi and Alessie (2007) find a positive relationship between investing in stocks 

and financial literacy. Yoong (2010) reports similar results from establishing a negative 

relationship in financial illiteracy and propensity to hold stocks. Where illiteracy is defined as 

answering “don’t know” to financial literacy questions rather than answering incorrectly. Both 

papers attempt to address an issue of endogeneity through instrumental variables. The problem 

arises by questioning if financial literacy improves stock market participation or if participation 

increases literacy rates through experience. However, both instance still show a significant and 

positive relationship. The concern over endogeneity, however, may not be a relevant issue. In a 

recent study completed by Teachers Insurance Annuity Association (TIAA) and the Global 

Financial Literacy Excellence Center (GFLEC), results showed even adults later in life lacked 

the necessary financial skills to make optimal financial decisions. Experience does not show to 

be significant in increasing financial literacy.  

The unique position this paper takes is analyzing how financial literacy affects not only 

participation in stocks but over various investment vehicles. It also examines the propensity for 

investors to hold different types of portfolios based on complexity of the underlying investments.  

 

3. Data 

The survey data used to complete this research is taken from the National Financial 

Capability Study which was funded by FINRA Investor Education Foundation. The survey was 

executed by Applied Research and Consulting. Respondents to the data were selected using non-

probability quota sampling which was established from online panels who were recruited to join 

and offered incentives for participation. Industry standards were utilized to ensure participants 

were identified correctly with current information. Samples were taken from each state across the 

US with around 500 samples from each state. Respondents were set at a state level quota to 

correspond with the Census Bureau’s American Community Survey. The survey was conducted 
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online and was self-administered. Survey statistics are representative of census distributions.  

The first survey contains 27,564 adults ranging from 18 years of age to 65.  

The second data set was administrated as a follow up to the previous study for participants who 

marked yes to the question regarding investments outside of retirement accounts. The sample 

size included 2,000 of the participants to voluntarily participate in questions regarding 

investment behavior within the stock market. Participants were screened to ensure stock market 

participation was accurate. The questionnaire included eight different types of investment 

vehicles; (1) individual stocks, (2) individual bonds, (3) mutual funds, (4) exchange traded funds 

(ETFs), (5) annuities (fixed, indexed, or variable), (6) whole life insurance or similar investment 

products, (7) commodities or futures and (8) other investments such as REITs, options, private 

placements, or structured notes.  

Summary Statistics of the survey participants are reported below for both data sets in Box A.  

Box A:                                                Investor Survey       State by State Survey 

Female %                                                                                                                                             

Mean Age (years) 
Annual 2015 Income  

Education  

Grade School 

High School  

GED 

Some College 

Associates  

Bachelors  

Post Graduate  

45% 

48 

$62,000 

 

2% 

17% 

6% 

28% 

11% 

22% 

14% 

55% 

42 

$42,500 

 

.2% 

7% 

3.2% 

19.2% 

9% 

35% 

26.4% 

 

Holdings 

Stocks 76% Annuities 31% 

Mutual Funds 68% ETF 21% 

Insurance 41% Other 14% 

Bonds 35% Commodities 10% 

    

 

3.1 Measurement of Financial Literacy 

In attempts to measure levels of financial literacy each data set includes a set of questions, six in 

the first set and ten in the second. The first round of questions are divided into basic numeracy, 

inflation, interest compounding and risk diversification, which attempt to measure basic financial 

knowledge. Exact phrasing and results are reported below in box A. Questions one and two were 

answered correctly at high rates of 78% and 64% respectively. However, only about 21% 

correctly answered four or more questions correctly.  
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The second list of questions were given to investors who hold at least one investment outside of 

their retirement account. The second list are more advanced questions under the assumption 

investors willing to participate in the stock market will have higher levels of financial literacy. 

Again, percentage of correct answers for the first two questions are above 70%, only 9% of the 

1,569 respondents answered seven or more questions correctly. The exact phrasing and results 

are reported in Box B in the appendix.   

4. Methodology  

The baseline analysis will follow the structure of Clark, Lusardi, and Mitchell (2015), 

with the dependent variable as ownership in a financial instrument for equation (1). The second 

(2) equation follows the same structure but the dependent variable is based on probability the 

investor will have one of the three types of portfolios.   

𝐼𝑛𝑣𝑒𝑠𝑡𝑜𝑟 𝑆𝑜𝑝ℎ𝑖𝑠𝑡𝑖𝑐𝑎𝑡𝑖𝑜𝑛 = 𝑐 + 𝛼(𝑓𝑖𝑛𝑙𝑖𝑡)𝑖 + 𝛽𝑥𝑖 + 휀𝑖                    (1) 

           𝑂𝑊𝑁 𝑖 = 𝑐 + 𝛼(𝑓𝑖𝑛𝑙𝑖𝑡)𝑖 + 𝛽𝑥𝑖 + 휀𝑖                                             (2) 

Investor sophistication refers to the type and number of investments each investor will hold. 

Ownership refers to the outcome of participation in one of the eight types of financial 

instruments described above. 𝛼  in both regressions is the coefficient on the financial literacy 

index. This index will be compared across three sets of literacy, illiteracy and self-perceived 

literacy. Controls for age, income, gender, risk preference, type of work and education are 

included. 

 

4.1 Financial Literacy Index 

In order to measure different levels of financial literacy, the results from the two 

questionnaires are broken into two indices for basic and advanced knowledge. As described in 

Atkinson et al. (2007) the index should be reliable with consistent results, valid by measuring 

accurately its intended purpose, relevant to the desired outcome, comprehensible within a non-

technical framework and repeatable. The set of questions attempt to measure underlying behavior 

or pattern in which each question measures a different aspect of literacy. Establishing an index 

based on a sum of questions answered correctly or a “passing” level is inadequate. A sum does not 

extrapolate the common variance among the different set of questions that have significant 

meaning for literacy in stock market participation. However, for robustness two methods in 

establishing an index are used.  

Each question has a different level of difficulty and addresses a different concept in 

financial literacy. Therefore, a factor analysis is utilized to explore the common variance among 

the set of questions to identify the underlying pattern in financial literacy. A similar technique to 

Rooij, Lusardi and Alessie (2007) is followed. Questions are broken into binary variables for 

correct and “do not know” answers. The iterated principal factor method is used to obtain better 

estimates. The factor loadings for the basic, advanced and don’t know index are reported in 

appendix 2.  
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Each index also takes into account the notable difference in behavior for respondents who 

answer incorrectly versus “do not know,” as reported in Lusardi and Mitchell (2006). Individuals 

who answer, even incorrectly, are more likely to invest than those who report they do not know. 

Although, this can lead to sub-optimal investing. Evidence of this is reported in Fisch, Wilkinson-

Ryan and Firth (2016) with regards to diversification. Investors aware of the benefits of 

diversification end up investing in multiple index funds, even at higher fees, with no additional 

benefit. In contrast, individuals who have self-perception of low investment knowledge are less 

likely to invest, given the same risk tolerance. As a contribution to the current literature, the 

measure of “don’t know” index is compared against both indices. This is also compared against a 

discrete index of self assed literacy in which respondents reported on a scale from 1 (lowest) to 7 

(high level of literacy). To explore further variation in the difference between incorrect and don’t 

know answers a separate “illiterate” index is used, similar to Yoong (2010). Using all four indices 

as primary exogenous variables allows for comparison between financial knowledge, illiteracy and 

self-assessed literacy to understand which behaviors most influence stock market participation. 

Each index is also compared against demographics to ensure similar patterns in age, education and 

gender are consistent with results of Yoong (2010) and Rooij, Lusardi and Alessie (2007). 

Appendix 3 shows the expected outcomes with financial literacy positively correlated with income 

and education for both the basic and advanced index. Distribution of age and gender is also 

consistent with previous findings. Financial literacy is highest at the age range of 45-54 before 

declining. Females in turn report lower levels of literacy for both indices.  

As a measure of robustness, an index created from summing cumulative answers is also 

included within appendix four. The scale is created from summing correct answers on a scale of 

1-6 in the case of the basic financial literacy index and 1-10 for the advanced financial literacy.  

This is also replicated for the financial illiteracy index from the binary variables in “don’t know” 

responses. This also allows for ease of interpretation in the coefficients. The self-assessed literacy 

index remains a point system from 1-7 since respondents choose only one number from the scale.  

4.2 Ordered Probit Model in Investor Sophistication 

 This paper deviates from existing literature by looking at multiple investment instruments 

beyond stock ownership. In order to understand how financial literacy affects not only stock 

ownership but bonds, mutual funds and more advanced investment vehicles an ordered probit 

regression is used. This provides a more robust finding in how financial literacy not only affects 

investment decisions in stocks but the sophistication of an investor. Investment sophistication is 

categorized into three groups of basic, medium and advanced. The basic group is for investors who 

hold investments in only one type of investment vehicle (stocks, bonds, mutual funds, annuities or 

insurance). Medium is defined for investors with assets in more than one of the type of investments 

described. Advanced is defined as investors having more than one type of investment vehicle and 

at least one investment in exchange traded funds, commodities or other investments such as REIT, 

options private placements. The distribution for each category is reported in box B.  
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Box B: Distribution of Index  

 Frequency Percent Cumulative 

Basic 375 24% 24% 

Medium  738 47% 71% 

Advanced 440 28% 100% 

 

Each investor falls into only one of the above categories. While the actual assets held for 

each investor is observable, the underlying preference for a type or set of assets is unobservable. 

This is denoted as preference for investment sophistication. The ordered probit relies on the 

assumption of monotonic ordering. Investments in multiple instruments including etfs and 

commodities are more complex than investments in only one type of instrument. This allows for 

variation in difference between the groups, difference between basic and medium will not have the 

same marginal difference as medium and advanced.  

The equation used for the ordered probit regression is shown below.  

 

 𝑦𝑖 ∗= 𝛽(𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑙𝑖𝑡𝑒𝑟𝑎𝑐𝑦)𝑖 + 𝛿(𝑔𝑒𝑛𝑑𝑒𝑟)𝑖 + 𝜙(𝑎𝑔𝑒)𝑖 +
휂(𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)𝑖+𝛾(𝑖𝑛𝑐𝑜𝑚𝑒)𝑖 + 휁(𝑤𝑜𝑟𝑘)𝑖 + 휃(𝑟𝑖𝑠𝑘)𝑖 + 휀𝑖  

 

𝑃𝑛(1) = Φ(𝛼𝑖 − 𝛽𝑗𝑋𝑛) 

𝑃𝑛(𝑗) = Φ(𝛼𝑖 − 𝛽𝑗𝑋𝑛) − Φ(𝛼𝑗−1 − 𝛽𝑗𝑋𝑛), 

𝑃𝑛(𝑗) = 1 − ∑ 𝑃𝑛(𝑗)

𝑗−1

𝑗=1

 

휀𝑖 |𝑥𝑖   𝑁(0,1) 

 

𝛼1 < 𝛼2 < 𝛼3 
 

(3) 

Here y* is the latent unobserved variable of investor sophistication.  𝛼𝑖  is the coefficient for 

likelihood of the investor falling into one of the three observable categories. Distribution of the 

error terms has mean zero and variance of one. The coefficients on gender, age, education, income, 

work and risk are categorical variables that control for variance among the investors. This also 

provides additional insight into how income and education relates to preference for different types 

of investments. Similar to the probit, the ordered probit does not estimate actual relationships but 

probabilities that investors will fall into one of the three categories. The ordered probit is 

considered optimal to comparing probit outcomes to capture the ordinal relationship between 

basic, medium and advanced investors over comparing outcome of individual regressions. 

Marginal effects are utilized for each of the three groupings and interpreted at their means, results 

are reported in Table 1.   
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4.3 Probit Model 

For further analysis into investor preference the above regression is broken down into each of the 

eight types of investments. Similar to the above underlying preference for investor sophistication, 

the probit regression predicts probabilities of preference for particular types of investments based 

on their financial literacy.  

 

The equation for the probit model takes the form: 

                                   𝑃(𝑦𝑖 = 1|𝑋𝑖) = 𝑃(𝛼𝑓𝑖𝑛𝑙𝑖𝑡𝑖 + 𝛽𝑥𝑖 + 휀𝑖 ≥ 0|𝑋𝑖)                                     (4) 

𝑃(𝑦𝑖 = 0|𝑋𝑖) = 1 − 𝑃(𝛼𝑓𝑖𝑛𝑙𝑖𝑡𝑖 + 𝛽𝑥𝑖 + 휀𝑖 ≥ 0|𝑋𝑖) 

휀𝑖 |𝑥𝑖  𝑁(0,1) 

The error term is distrbuted around zero with normal distribution with mean zero and variance one.  

For each investor the dummy variable  will take value 

  𝑦𝑖 = 0  if 𝑂𝑊𝑁 = 0 (doesn’t own investment)  

𝑦𝑖 = 1 𝑖𝑓 𝑂𝑊𝑁 = 1 (ℎ𝑎𝑠 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡) 

The probit model follows a normal cumulative distribution function denoted as  

𝐺(𝑧) =
1

√2𝜋
exp (−

𝑧2

2
) 

 

There are eight dependent variables compared against four types of financial literacy indices. 

The eight categorical variables denoted ownership are stocks, bonds, mutual funds, insurance, 

annuities, commodities, exchange traded funds and other. The financial literacy indices included 

are; basic literacy, advanced literacy, financial illiteracy and self-assessed literacy. All 

regressions include controls for age, gender, education, income, type of work and risk 

preference.      

4.4 Instrumental Variable  

 One consideration when comparing financial literacy with investment behavior, is financial 

literacy may not always be considered exogenous. Unobserved factors, such as experience, may 

influence investment behavior which also increases financial literacy. For example, an investor 

may increase their own financial literacy from experiencing different outcomes in investments. 

Therefore, stock market participation influences literacy and results in biased outcomes. 

To resolve this issue, the opportunity of receiving financial education is used as an 

instrumental variable for financial literacy. Participants of the survey are originally asked if 

financial education was offered “by a school or college you attended, or a workplace where you 

were employed.” Participants choose (1) Yes, but I did not participate (2) Yes, and I did participate 

(3) No (4) Don’t know (5) prefer not to say. This identification strategy relies on assuming 
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individuals do not choose workplace or school based on financial education programs offered. 

Only variation in answers between (1) and (3) are explored to remove bias of those who have 

unobservable traits that influence both likelihood of taking a financial education class and 

participating in the stock market. This opportunity or not to have some sort of financial education 

would be correlated with financial literacy. The available data limits ability to control for when 

this education was rendered, the quality and the duration. Despite limitation, the identification 

strategy still assumes financial education will have an impact on financial literacy and therefore 

will be correlated. The first stage results and identification tests are reported in table 7. Since the 

instrumental variable explores variation in opportunity to have received financial education and 

not financial education directly, it is not correlated with stock market participation. More affluent 

individuals are more likely to attend schools with more diverse educational programs and greater 

knowledge of the stock market. However, differences in incomes are accounted for.  

The structural model is based on equation (1) written again below.  

𝐼𝑛𝑣𝑆𝑜𝑝𝑖  = 𝑐 + 𝛼(𝑓𝑖𝑛𝑙𝑖𝑡)𝑖 + 𝛽𝑥𝑖 + 휀𝑖 

 (𝑓𝑖𝑛𝑙𝑖𝑡)2  = 𝑐 + 𝜋1(𝑓𝑖𝑛𝑒𝑑)1 + 𝛽𝑥𝑖 + 휀𝑖 (5) 

The first equation is the original which shows financial literacy on investor sophistication. When 

literacy is treated as endogenous, then financial education is used as an instrument for literacy. The 

second equation shows the first stage regression of the opportunity to receive financial education 

on financial literacy. This is a binary variable for those who had the opportunity and received 

financial education with those who did not. Controls for age, gender, etc., are defined by  𝛽. Results 

for the first stage are reported in table 4 below. The second stage regression uses the variation in 

financial literacy as the main regressor on investor sophistication.  

 𝐼𝑛𝑣𝑆𝑜𝑝𝑖1
= 𝛽(𝑓𝑖𝑛𝑙𝑖𝑡̂ ) + 𝛽𝑥𝑖 + 휀𝑖 (6) 

In the second stage regression, the results from the first stage regression are indicated under that 

estimated finlit variable.   

5. Discussion and Limitations 

Financial literacy can encompass many aspect of financial decisions making, the survey 

method therefore retains a substantial amount of noise. Measurements in error exists for 

participants who guess or look up correct answers. There are also limitations to the extent a set of 

questions can accurately measure financial literacy. Despite these limitations, financial literacy 

indices can still add important understanding of the role of financial literacy in increasing 

investment participation. As a robustness check, four different types of literacy are measured 

using both the factor analysis methods and a simple summation.  

Within this analysis, there are several methods that allow for robustness checks in 

examining the relationship between financial literacy and stock market participation. The first 

observation attempts to measure probability of pseudo portfolios held by investors given 

individual levels of literacy. Table 1 reports basic, medium and advanced portfolios from an 

ordinal probit regression at their mean values. An increase in basic financial literacy, which 

measures knowledge around numeracy and interest compounding, would increase likelihood of 

an investor holding a basic portfolio by 2.6% points and lower likelihood of an advanced 
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portfolio by 2.83% points, at the mean. Since the creation of an index based on factor analysis 

creates a difficult interpretation of a marginal increase in literacy, appendix 4 reports the same 

regression using a summation index. The direction and significance holds but at slightly lower 

coefficients of 1.15% for the basic portfolio and 1.25% lower for the advanced portfolio, for a 

marginal increase of literacy at the mean.  

 The significance of literacy remains strong after controlling for multiple factors in 

income, age, income and risk tolerance. This trend is reversed for the advanced financial literacy 

with an increase of 3% in the advanced portfolio, for an increase in financial literacy. Again, the 

magnitude is less but the significance and direction remains consistent with the summation 

index. This suggests that different understandings of literacy will not present the same outcome 

in investment behaviors. While, the increase in likelihood is relatively small this must also be 

considered with the measure of an increase in literacy. From appendix 4 an increase in literacy 

would be measured by answering one more question correctly or learning one additional aspect 

of financial literary. Within context, this suggest there may be large jumps in propensity to hold 

complex assets with comprehensive financial education that greatly increase financial literacy.  

This may appear somewhat contradictory, if the same individuals are tested on financial 

knowledge, logically the two indices should report the same results. This illustrates an important 

concept reported in Rooij, Lusardi and Alessie (2007), that “measurement of financial literacy is 

very sensitive to the wording.” The context of each question will also measure different types of 

literacy. This is also apparent from Table 3. Table 3 shows the probit regression for each 

investment vehicle, this is also checked for robustness with the summation index in appendix 4 

with the summation index. A significant and consistent negative trend emerges from the basic 

index and bonds, with an incremental increase in literacy resulting in a lower probability of 

owning bonds by 15.3% points to 8.4% points, depending on the index. The advanced literacy 

index conversely reports a positive relationship with stock ownership with probability ranging 

from 16% points to 7.5% points. While the measurement of literacy can vary the magnitude of 

this relationship, the significance and direction remains consistent. The advanced financial 

literacy reports consistent results from that of Rooij, Lusardi and Alessie (2007) and Yoong 

(2010). Increased literacy that directly relates to investment structure and functions leads to 

increased participation. The negative relationship of the basic literacy index, on the other hand, is 

a surprising result in contrast to current literature. The probable cause is due to context of the 

questions that do not directly relate to investments. An individual may have literacy within 

context of numeracy and inflation but it does not translate into ownership in bonds.  

The other two indices of financial illiteracy and self assed literacy have opposite effects. 

An increase in financial ignorance has the expected results of decreasing likelihood in the most 

advanced group. The slightly surprising results come from the self-assessed index, that as 

individuals feel more confident in their own abilities they will be more likely to invest in more 

complex instruments. How an investor feels about their own abilities has the greatest magnitude 

with a 6.8%-point likelihood of being in the advanced group with an increase in financial 

literacy. Interpretation if the self-assessed index with the other indexes should be taken carefully. 

The self-reported index is based on 1 through 7, where there is no right answer. Most participants 
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report higher confidence in their own ability than when measured against a set questions. 

However, there is some positive correlation. Overall, financial literacy proves to have a positive 

relationship to the propensity to hold more complex financial instruments. 

Apart from errors in measurement, another core concern is financial literacy may not 

always be endogenous. There may unobservable variables that cause participation in different 

investment vehicles to actually influence literacy. One notable possible variable is experience. If 

investors gain financial knowledge through experiencing different gains and losses in 

investments, the linear and probit models may be biased upward. However, there is also a 

downward bias on results from participants guessing answers. This is particularly true for the 

advanced set of questions, given they are more difficult. While there is evidence that financial 

literacy does not necessarily improve with age or experience, an instrumental variable regression 

is used to extract this possible endogeneity problem. Rooij, Lusardi and Alessie (2007) use 

exposure to economic classes and peer effects as instrumental variables. Other possible 

instruments have included availability of high school financial education, workplace education 

and bond pricing knowledge. Yoong (2010) reports bond pricing knowledge as an exogenous 

instrument. However, if investors gain financial knowledge through experience, knowledge of 

bond price fluctuations to inflation rates would readily be learned.  The instrumental variable 

used within this paper follows a similar analysis with exposure to financial education.   

 Table 4  shows the first stage of this instrument holds for all three types of financial 

literacy, this is also true for appendix 4 which reports the first stage using the alternative index of 

summation. The f-stat from table 4 in the first stage regression supports correlation of financial 

education to financial literacy, with values all above 10. The instrument used explores variation 

in exposure to financial education received either in high school or in the workplace. This hinges 

on the assumption this variation is not related to stock market participation. High school 

financial education is generally mandated by the state’s educational curriculum, which affirms 

the assumption of exogeneity (Bernheim , Garrett and  Maki  (2001)). According to Bernheim 

and Garrett (2003), financial education in the workplace may be biased towards individuals who 

are already “predisposed against saving”.  However, the barriers to savings which may cause this 

predisposition are quite different from barriers to investing. Campbell (2006) shows how 

standard financial theory suggests households should take “at least some amount of any gamble 

with a positive expected return” but stock ownership remains low even among the wealthy.  

 Table 5 A through D report results and robustness checks for the instrumental regression 

to check for relevance and exogeneity. The basic index loses all significance in the IV regression 

in both table 5 A and for the alternative index. While the F-stat on the first stage regression in 

table 4 is large, results from the endogeneity test is mixed. The IV also fails to reject the under-

identification test, therefore results are not reliable for the basic index. However, since the 

equation is exactly identified, it is difficult to rule out endogeneity.  

Table 5 B reports results for the advanced financial literacy which remains significant for 

the medium and advanced group. The F-stat is well over 10 which is high enough to not be 

concerned with additional testing for weak instruments (Staiger and Stock (1997)). To check the 

results from factor analysis, appendix 4 reports the same results. The medium group reports a 

negative and significant relationship for literacy at 85% which the advanced group conversely 
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has a positive relationship of almost double. The endogeneity test is also rejected for the 

advanced group, which suggests there may be some financial literacy learned through experience 

for the more complex investment structures. There is a large difference between the advanced 

and medium group considering the underlying assets in each group are relatively similar. The 

results from the advanced literacy index are somewhat mixed. It suggests increasing literacy will 

be more significant for more complex portfolio types but does not significantly increase 

participation at the other levels. To provide insight into why the two portfolio types are different, 

table 6A and 6B break down each investment.   

 The basic financial literacy index loses significance for every instrument type. While the 

advanced financial literacy index maintains significance for bonds, ETF and commodities. To 

check the robustness of these results appendix 4 also reports results from using the index created 

from a simple summation and the same results are reported, except stocks now become 

significant. The significance of ETF ownership and commodities ownership are driving the 

significant results in the advanced group. Including insurance, annuities and mutual funds within 

the portfolio types cause measurement error and omitted variable bias. Investors selecting 

insurance are generally driven by specific family situation and a desire to provide protection for 

their loved ones. This omitted variable bias could be more significant in participation in 

insurance than financial literacy. Participation in annuities also have omitted variable bias, 

investors who select annuities want an income stream for a set amount of time which is specific 

to each individual situation. Mutual funds become insignificant, which is a surprising result for 

both the basic and advanced literacy index. Participation in mutual funds could be thought of as a 

“no brainer” where financial literacy could play a role in selecting the most suitable fund but not 

for participation.  However, stocks and bonds are still significantly positively related to advanced 

financial literacy.  

The final two indices included in the instrumental variable regression of financial 

illiteracy and self-reported literacy. The two indices suggest confidence matters. Overall, the 

direction of financial literacy and investment participation is not as straightforward as common 

intuition. There are many factors that matter for participation in different types of investment 

vehicles. This suggests increasing participation at even the most basic level of owning a stock or 

a bond, literacy is important but this should also have a direct effect on the individual’s 

confidence in their ability.  

  

6. Conclusion  

Results from this analysis show the link between financial literacy and participation in 

the stock market is not always straightforward but should not be under estimated. There is a 

positive relationship for financial literacy at a more advanced level to more complex investment 

portfolios. Yet, this does not discredit that role financial literacy can still play in several financial 

instruments. This suggests, from a policy perspective, intervention aimed to increase 

participation at the basic level that financial literacy doesn’t matter. However, when this is 

broken down into each individual investment, literacy still plays a significant role for stocks and 
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bonds. Financial literacy has limitations in investment decisions and may not matter for every 

type of investment vehicle. However, it still plays a significant role in the two basic instruments 

as well as more complex instruments. In addition, policy interventions that increase participation 

in the stock market should focus on not only increasing financial literacy but confidence in owns 

one ability to invest.  

 There are multiple extensions to exploring literacy in investment decision making. One 

critical continuation is looking beyond participation into how literacy affects long term planning. 

Current data only provides information for one year, as more data becomes available it will be 

possible to understand how individuals change investment strategies from exogenous shocks 

both for the individual and the market. The ability of individuals to make decisions for their 

wellbeing despite short term effect is a true measure of financial literacy.  

 Finally, while financial education was not directly tested within this analysis there are 

implications on effective education to increase participation. The lack of significance for the 

basic literacy index suggests that while understanding concepts of numeracy are important for 

basic financial decisions it is not sufficient for stock market participation. Financial education 

should target increasing literacy specific to the desired outcome such as literacy relevant to the 

stock market. Financial literacy plays an important role in investment decision making and 

should continue to be explored as an intervention in increasing wealth accumulation and 

lowering inequality.  
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Table 0 –  Variable Definition  

Basic Finlit Index: Financial Literacy Index for the six set of basic questions  

Advanced Finlit Index: Financial Literacy Index for the ten set of advanced questions  

Financial Illiteracy Index: Financial Literacy Index for responses of “do not know” for the 

advanced literacy index 

Self-Assessed Finlit Index: participants score from 1-7 

Male: binary control variable for gender, 0 for female and 1 for male  

Youth (18-24): binary control variable for age, 1 if age is between 18-24, 0 otherwise  

Young adults (25-34): binary control variable for age, 1 if age is between 25-34, 0 otherwise 

Adults (35-44): binary control variable for age, 1 if age is between 35-44, 0 otherwise 

Midage (45-54): binary control variable for age, 1 if age is between 35-44, 0 otherwise 

Baby Boomers (55-64): binary control variable for age, 1 if age is between 55-64, 0 

otherwise 

Retired (65+): binary control variable for age, 1 if age is between 65+, 0 otherwise 

Grade School: binary control variable for education, 1 if highest education attainment is 

grade school, 0 otherwise   

High School: binary control variable for education, 1 if highest education attainment is high 

school, 0 otherwise   

GED: binary control variable for education, 1 if education attainment is GED, 0 otherwise   

Some college: binary control variable for education, 1 if highest education attainment is some 

college, 0 otherwise   

Associates degree: binary control variable for education, 1 if highest education attainment is 

associates degree, 0 otherwise   

Bachelor’s Degree: binary control variable for education, 1 if highest education attainment is 

a bachelor degree, 0 otherwise   

Graduate Degree: binary control variable for education, 1 if education attainment is a  post 

graduate degree, 0 otherwise   

Less than $15,000: binary control variable for income, 1 if income is lower than $15,000, 0 

otherwise 

15,000 but less than $25,000: binary control variable for income, 1 if income is between 

$15,000-$25,000, 0 otherwise 

25,000 but less than 35,000: binary control variable for income, 1 if income is between 

$25,000-$35,000, 0 otherwise 

35,000 but less than 50,000: binary control variable for income, 1 if income is between 

$35,000-$50,000, 0 otherwise 

50,000 but less than 75,000: binary control variable for income, 1 if income is between 

$50,000-$75,000, 0 otherwise 

75,000 to 100,000: binary control variable for income, 1 if income is between $75,000-

$100,000, 0 otherwise 

100,000 - 150,000: binary control variable for income, 1 if income is between $100,000-

$150,000, 0 otherwise 

Work: categorical variable for type of work. 1 for self-employed, 2 for full time work, 3 for 

part time work, 4 for homemaker, 5 for full time student, 6 for permanently disabled, 7 for 

unemployed and 8 for retired.  

Risk: categorical variable from 1-10 where participants report willingness to risk where 1 is 

not at all willing and 10 is very willing  
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Table 1 –  Ordered Probit Estimates 

 𝑦𝑖 ∗= 𝛽(𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑙𝑖𝑡𝑒𝑟𝑎𝑐𝑦)𝑖 + 𝛿(𝑔𝑒𝑛𝑑𝑒𝑟)𝑖 + 𝜙(𝑎𝑔𝑒)𝑖 + 휂(𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)𝑖+𝛾(𝑖𝑛𝑐𝑜𝑚𝑒)𝑖 + 휁(𝑤𝑜𝑟𝑘)𝑖 +
휃(𝑟𝑖𝑠𝑘)𝑖 + 휀𝑖 

VARIABLES Basic Portfolio Medium 

Portfolio 

Advanced 

Portfolio 

Basic Portfolio Medium 

Portfolio 

Advanced 

Portfolio 

Basic FinLit Index 

 

   0.0260*** 

(0.00950) 

0.00230* 

(0.00123) 

-0.0283*** 

(0.0103) 

Advanced FinLit Index -0.0283*** -0.00251* 0.0308***    

 (0.00860) (0.00130) (0.00938)    

Male -0.00852 -0.000756 0.00928 -0.0336* -0.00297 0.0365* 

 (0.0187) (0.00169) (0.0204) (0.0187) (0.00208) (0.0204) 

Youth (18-24) -0.0386 -0.00342 0.0420 -0.0109 -0.000968 0.0119 

 (0.0702) (0.00647) (0.0765) (0.0707) (0.00630) (0.0770) 

Young adults (25-34) -0.0334* -0.00296 0.0363* -0.0184 -0.00163 0.0200 

 (0.0185) (0.00207) (0.0202) (0.0185) (0.00178) (0.0202) 

Adults (35-44) 0.01000 0.000887 -0.0109 0.0290 0.00257 -0.0315 

 (0.0332) (0.00295) (0.0361) (0.0332) (0.00310) (0.0361) 

Midage (45-54) 0.0679** 0.00602* -0.0739** 0.0734** 0.00651* -0.0799** 

 (0.0301) (0.00353) (0.0326) (0.0304) (0.00369) (0.0329) 

Baby Boomers (55-64) 0.00662 0.000587 -0.00721 0.00934 0.000828 -0.0102 

 (0.0246) (0.00217) (0.0268) (0.0246) (0.00218) (0.0268) 

Grade School -0.315 -0.0279 0.343 -0.231 -0.0205 0.252 

 (0.213) (0.0224) (0.232) (0.218) (0.0214) (0.238) 

High School -0.0197 -0.00175 0.0215 0.0231 0.00205 -0.0252 

 (0.0499) (0.00449) (0.0543) (0.0366) (0.00335) (0.0398) 

GED -0.0116 -0.00103 0.0126 0.00877 0.000777 -0.00954 

 (0.0364) (0.00326) (0.0397) (0.0501) (0.00445) (0.0545) 

Some college 0.0148 0.00131 -0.0161 0.0397 0.00352 -0.0432 

 (0.0263) (0.00238) (0.0286) (0.0265) (0.00272) (0.0288) 

Associates degree -0.0254 -0.00225 0.0276 0.00536 0.000475 -0.00583 

 (0.0330) (0.00308) (0.0359) (0.0326) (0.00289) (0.0355) 

Bachelor’s Degree -0.00946 -0.000839 0.0103 -0.00474 -0.000420 0.00516 

 (0.0224) (0.00204) (0.0244) (0.0224) (0.00200) (0.0244) 

Less than $15,000 0.340*** 0.0302** -0.370*** 0.364*** 0.0322** -0.396*** 

 (0.0866) (0.0150) (0.0949) (0.0856) (0.0157) (0.0937) 

15,000 but less than 25,000 0.245*** 0.0217** -0.266*** 0.273*** 0.0242** -0.297*** 

 (0.0522) (0.0101) (0.0568) (0.0524) (0.0110) (0.0570) 

25,000 but less than 35,000 0.160*** 0.0142** -0.174*** 0.199*** 0.0177** -0.217*** 

 (0.0440) (0.00700) (0.0478) (0.0442) (0.00822) (0.0479) 

35,000 but less than 50,000 0.119*** 0.0105* -0.129*** 0.145*** 0.0128** -0.157*** 

 (0.0379) (0.00539) (0.0411) (0.0379) (0.00615) (0.0410) 

50,000 but less than 75,000 0.117*** 0.0104** -0.128*** 0.137*** 0.0121** -0.149*** 

 (0.0304) (0.00497) (0.0329) (0.0303) (0.00559) (0.0327) 

75,000 to 100,000 0.0805** 0.00714* -0.0877** 0.102*** 0.00905** -0.111*** 

 (0.0316) (0.00391) (0.0341) (0.0313) (0.00448) (0.0338) 

100,000 - 150,000 0.0580* 0.00515 -0.0631* 0.0704** 0.00624* -0.0767** 

 (0.0297) (0.00337) (0.0323) (0.0295) (0.00366) (0.0321) 

Work 0.00145 0.000129 -0.00158 0.000121 1.07e-05 -0.000132 

 (0.00395) (0.000355) (0.00430) (0.00396) (0.000351) (0.00431) 

Risk -0.0108 -0.000960 0.0118 -0.0110 -0.000975 0.0120 

 (0.00796) (0.000838) (0.00869) (0.00825) (0.000865) (0.00901) 

Observations 1,553 1,553 1,553 1,553 1,553 1,553 

Pseudo R2 

Likelihood Ratio Test (p value) 

0.0358 

0.0007 

 0.0345 

0.0066 

 

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0. Basic financial literacy coefficient is reported at marginal effects at 

mean of .6923, the mean for advanced financial literacy is .0036147. The likelihood ratio test reports the p-value of nested models with and 
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without financial literacy.                                     

 

Table 2 –  Ordered Probit Estimates 

𝑦𝑖 ∗= 𝛽(𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑙𝑖𝑡𝑒𝑟𝑎𝑐𝑦)𝑖 + 𝛿(𝑔𝑒𝑛𝑑𝑒𝑟)𝑖 + 𝜙(𝑎𝑔𝑒)𝑖

+ 휂(𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)𝑖+𝛾(𝑖𝑛𝑐𝑜𝑚𝑒)𝑖 + 휁(𝑤𝑜𝑟𝑘)𝑖 + 휃(𝑟𝑖𝑠𝑘)𝑖 + 휀𝑖 

 Marginal Effects     

VARIABLES Basic Medium Advanced Basic Medium Advanced 

Financial Illiteracy Index 

 

0.0596*** 

(0.00839) 

0.00599** 

(0.00240) 

-0.0656*** 

(0.00938) 

   

Self-Assessed Finlit Index      -0.0619*** 

(0.0102) 

-0.00589** 

(0.00252) 

0.0678*** 

(0.0113) 

Male 0.00453 0.000455 -0.00498 -0.0158 -0.00151 0.0174 

 (0.0178) (0.00179) (0.0196) (0.0176) (0.00179) (0.0192) 

Youth (18-24) 0.00190 0.000191 -0.00209 -0.0475 -0.00452 0.0520 

 (0.0672) (0.00675) (0.0740) (0.0713) (0.00712) (0.0782) 

Young adults (25-34) -0.0183 -0.00184 0.0202 -0.0303* -0.00288 0.0332* 

 (0.0175) (0.00189) (0.0192) (0.0176) (0.00202) (0.0193) 

Adults (35-44) 0.0280 0.00281 -0.0308 0.00269 0.000256 -0.00294 

 (0.0324) (0.00336) (0.0356) (0.0324) (0.00307) (0.0354) 

Midage (45-54) 0.0786*** 0.00790** -0.0865*** 0.0598** 0.00568* -0.0654** 

 (0.0293) (0.00396) (0.0320) (0.0299) (0.00344) (0.0325) 

Baby Boomers (55-64) 0.0111 0.00111 -0.0122 -0.000405 -3.85e-05 0.000443 

 (0.0244) (0.00245) (0.0268) (0.0244) (0.00232) (0.0268) 

Grade School -0.308 -0.0309 0.339 -0.281 -0.0268 0.308 

 (0.191) (0.0224) (0.210) (0.202) (0.0220) (0.222) 

High School -0.0197 -0.00198 0.0216 0.00226 0.000215 -0.00248 

 (0.0359) (0.00368) (0.0395) (0.0348) (0.00332) (0.0382) 

GED -0.0169 -0.00170 0.0186 -0.00610 -0.000580 0.00668 

 (0.0497) (0.00505) (0.0547) (0.0498) (0.00474) (0.0545) 

Some college 0.0125 0.00126 -0.0137 0.0241 0.00229 -0.0264 

 (0.0254) (0.00259) (0.0280) (0.0260) (0.00261) (0.0285) 

Associates degree -0.0253 -0.00254 0.0278 -0.00378 -0.000359 0.00414 

 (0.0321) (0.00337) (0.0354) (0.0325) (0.00309) (0.0355) 

Bachelor’s Degree -0.0152 -0.00153 0.0167 -0.00914 -0.000869 0.0100 

 (0.0218) (0.00230) (0.0241) (0.0221) (0.00215) (0.0242) 

Less than $15,000 0.322*** 0.0324** -0.354*** 0.338*** 0.0321** -0.370*** 

 (0.0823) (0.0147) (0.0911) (0.0823) (0.0149) (0.0907) 

15,000 but less than 25,000 0.241*** 0.0242** -0.265*** 0.220*** 0.0209** -0.241*** 

 (0.0513) (0.0102) (0.0565) (0.0520) (0.00943) (0.0569) 

25,000 but less than 35,000 0.159*** 0.0160** -0.175*** 0.160*** 0.0152** -0.175*** 

 (0.0429) (0.00724) (0.0472) (0.0424) (0.00704) (0.0463) 

35,000 but less than 50,000 0.114*** 0.0115** -0.125*** 0.116*** 0.0110** -0.127*** 

 (0.0372) (0.00550) (0.0407) (0.0372) (0.00538) (0.0405) 

50,000 but less than 75,000 0.117*** 0.0117** -0.128*** 0.111*** 0.0106** -0.122*** 

 (0.0298) (0.00511) (0.0326) (0.0297) (0.00481) (0.0323) 

75,000 but less than 100,000 0.0854*** 0.00859** -0.0940*** 0.0850*** 0.00808** -0.0930*** 

 (0.0307) (0.00424) (0.0336) (0.0307) (0.00408) (0.0334) 

100,000 - 150,000 0.0585** 0.00588 -0.0644** 0.0629** 0.00598* -0.0689** 

 (0.0291) (0.00362) (0.0321) (0.0291) (0.00356) (0.0318) 

Work 4.09e-05 4.11e-06 -4.50e-05 0.00179 0.000170 -0.00196 

 (0.00388) (0.000391) (0.00428) (0.00390) (0.000378) (0.00428) 

Risk -0.00986 -0.000991 0.0109 -0.00926 -0.000881 0.0101 

 (0.00665) (0.000772) (0.00733) (0.00590) (0.000659) (0.00647) 

Observations 1,553 1,553 1,553 1,553 1,553 1,553 

Pseudo R2                                  0.0494 0.0455 
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Likelihood Ratio Test (p value)  0.0000   0.0000  

Standard errors in parentheses ***p<0.01, ** p<0.05, * p<0.1. Psuedo R2 is reported for ordered probit model while coefficients are reported 

at means. Financial illiteracy and coefficients are reported at mean of -.0049591 while self-assessed literacy is reported at mean of 5.763683. 

The likelihood ratio test reports the p-value of nested models with and without financial literacy.                                     

 

 

 

Table 3 –  Probit Regression Estimates 

𝑂𝑤𝑛 = 𝛽(𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑙𝑖𝑡𝑒𝑟𝑎𝑐𝑦)𝑖 + 𝛿(𝑔𝑒𝑛𝑑𝑒𝑟)𝑖 + 𝜙(𝑎𝑔𝑒)𝑖 + 휂(𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛)𝑖+𝛾(𝑖𝑛𝑐𝑜𝑚𝑒)𝑖 + 휁(𝑤𝑜𝑟𝑘)𝑖 + 휃(𝑟𝑖𝑠𝑘)𝑖 + 휀𝑖 

 (1) (2) (3) (4) 

VARIABLES Stocks Bonds Mutual Funds Annuities 

Financial Literacy (Basic) -0.0176 -0.153*** -0.00592 -0.228*** 

 (0.0381) (0.0365) (0.0368) (0.0370) 

Financial Literacy (Advanced)  0.166*** -0.0473 0.0664** -0.172*** 

 (0.0351) (0.0315) (0.0330) (0.0329) 

Financial Illiteracy 

 

-0.114*** 

(0.0334) 

-0.177*** 

(0.0338) 

-0.0666** 

(0.0314) 

-0.0942*** 

(0.0331) 

Self-Assessed Literacy 0.0915** 0.154*** 0.0887** 0.119*** 

 (0.0406) (0.0375) (0.0384) (0.0379) 
Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; all regressions include controls for 

income, age, gender and risk tolerance. 

 

 

 (5) (6) (7) (8) 

VARIABLES Insurance ETF Commodities Other 

Financial Literacy (Basic) -0.215*** -0.0479 -0.246*** -0.0262 

 (0.0365) (0.0403) (0.0457) (0.0450) 

Financial Literacy (Advanced)  -0.141*** 0.145*** -0.105** -0.0262 

 (0.0315) (0.0364) (0.0452) (0.0450) 

Financial Illiteracy 

 

-0.0338 

(0.0312) 

-0.248*** 

(0.0487) 

-0.176*** 

(0.0621) 

-0.229*** 

(0.0455) 

Self-Assessed Literacy 0.0989*** 0.246*** 0.255*** 0.275*** 

 (0.0356) (0.0470) (0.0585) (0.0494) 
Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; all regressions include controls for 

income, age, gender and risk tolerance. 
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Table 4 –  IV First Stage Regression 

(𝑓𝑖𝑛𝑙𝑖𝑡)2  = 𝑐 + 𝜋1(𝑓𝑖𝑛𝑒𝑑)1 + 𝛽𝑥𝑖 + 휀𝑖 

 (1) (2)  (3)  (4)  
VARIABLES Financial Literacy (Basic) Financial Literacy 

(Advanced) 

Financial Illiteracy Self-Perceived Literacy 

        

Financial Education  

  

0.190*** 

(0.0159) 

0.134** 

(0.0569) 

 -0.284*** 

(0.0561) 

 0.450*** 

(0.0182) 

 

Control for Age, Gender, Income, Education, 

Work Type, Race and Risk Preference included  

YES YES  YES  YES  

Observations 21,433 1,553  1,553  21,433  

R2 0.274 0.258  0.135  0.127  

p-value test age (coefficient=0) 0.0000 0.0012  0.0091  0.0000  

p-value test education (coefficient=0) 0.0000 0.0001  0.0001  0.0000  

p-value test income (coefficient=0) 0.0001 0.7381  0.7978  0.0124  

F-stat  164.55 426.79  13.22  212.63  

p-value test instrument is 0 0.0000 0.0139  0.0000  0.0000  

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; 

; all regressions include controls for income, age, gender and risk tolerance. 
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Table 5 A–  Instrumental Estimation 

𝐼𝑛𝑣𝑆𝑜𝑝𝑖1
= 𝛽(𝑓𝑖𝑛𝑙𝑖�̂�) + 𝛽𝑥𝑖 + 휀𝑖  

VARIABLES Basic Medium Advanced 

 IV OLS IV OLS IV OLS 

Basic FinLit Index 

 

1.279 

(2.292) 

0.0312*** 

(0.0119) 

4.091 

(7.415) 

-0.0160 

(0.0278) 

-9.975 

(17.37) 

-0.0697* 

(0.0372) 

Male -0.396 -0.0173 -1.326 -0.0791 3.178 0.170** 

 (0.699) (0.0221) (2.273) (0.0515) (5.319) (0.0690) 

Young adults (25-34) -0.0813 0.0856 -0.0804 -0.391** 0.364 0.330 

 (0.161) (0.0755) (0.531) (0.176) (1.247) (0.236) 

Adults (35-44) -0.380 0.00947 -1.012 -0.118** 2.659 0.149** 

 (0.711) (0.0223) (2.323) (0.0519) (5.425) (0.0695) 

Midage (45-54) -0.712 0.0740* -2.240 -0.190** 5.496 0.0636 

 (1.375) (0.0413) (4.474) (0.0963) (10.45) (0.129) 

Baby Boomers (55-64) -0.845 

(1.523) 

0.119*** 

(0.0383) 

-2.542 

(4.957) 

-0.178** 

(0.0892) 

6.348 

(11.59) 

-0.0905 

(0.120) 

65+ -0.932 0.0645** -2.394 -0.221*** 6.386 0.139 

 (1.564) (0.0322) (5.077) (0.0750) (11.88) (0.101) 

Grade School 1.354 0.119 4.343 0.504 -10.58 -1.113 

 (2.763) (0.222) (8.833) (0.516) (20.77) (0.692) 

High School 0.117 0.103 0.550 0.615 -1.177 -1.233* 

 (0.344) (0.216) (1.093) (0.505) (2.591) (0.676) 

Some College -0.150 0.140 -0.507 0.559 1.209 -1.260* 

 (0.366) (0.214) (1.167) (0.500) (2.750) (0.669) 

Associate’s Degree -0.170 0.0843 -0.323 0.627 0.995 -1.193* 

 (0.317) (0.216) (1.007) (0.504) (2.379) (0.675) 

Bachelor’s Degree -0.533 0.112 -1.762 0.475 4.243 -1.050 

 (0.975) (0.214) (3.155) (0.500) (7.392) (0.670) 

Graduate Degree -0.641 0.0839 -1.891 0.606 4.760 -1.161* 

 (1.123) (0.215) (3.632) (0.502) (8.510) (0.672) 

15,000 but less than 25,000 -0.211 -0.169 0.241 0.378 0.271 -0.0590 

 (0.301) (0.105) (0.893) (0.244) (2.133) (0.327) 

25,000 but less than 35,000 0.0775 -0.295*** 1.793 0.568** -2.922 0.0322 

 (0.741) (0.101) (2.385) (0.236) (5.588) (0.316) 

35,000 but less than 50,000 -0.435 -0.358*** 0.346 0.602*** 0.786 0.169 

 (0.297) (0.0962) (0.890) (0.224) (2.120) (0.301) 

50,000 but less than 75,000 -0.425 -0.354*** 0.323 0.554** 0.789 0.232 

 (0.283) (0.0928) (0.845) (0.216) (2.017) (0.290) 

75,000 but less than 100,000 -0.406 -0.363*** 0.300 0.440** 0.768 0.430 

 (0.265) (0.0932) (0.779) (0.217) (1.867) (0.291) 

100,000 - 150,000 -0.645 -0.432*** -0.112 0.587*** 2.103 0.417 

 (0.466) (0.0936) (1.450) (0.218) (3.428) (0.292) 

Over 150,000 -0.819 -0.473*** -0.686 0.455** 3.487 0.736** 

 (0.684) (0.0956) (2.170) (0.223) (5.110) (0.299) 

Work -0.0171 -0.00110 -0.0466 0.00597 0.121 -0.00564 

 (0.0318) (0.00506) (0.104) (0.0118) (0.241) (0.0158) 

Risk 0.00290 -0.00246 -0.0109 0.0285*** 0.00763 0.0502*** 

 (0.0116) (0.00275) (0.0340) (0.00640) (0.0824) (0.00858) 

Constant 1.451 0.514** 2.608 0.0851 -5.264 1.330* 

 (1.384) (0.238) (4.482) (0.554) (10.49) (0.743) 

Observations 1,553 1,553 1,553 1,553 1,553 1,553 

R-squared  0.053  0.055  0.074 

Endogenity Test (p-value) 0.1301  0.0326  0.0001  

under identification (p-value) i 0.0183  0.0183  0.0183  

Weak Instruments (F-stat)ii 0.314  0.314  0.314  
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Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; endogenity test accounts for conditional 

homoscedasticity, the statistic reported is based on the Sargan-Hansen test with a null hypothesis the specified repressors can 

be treated as exogenous. The under-identification test is based on the LM test which tests the rank of a matrix. The null 

hypothesis is under identification. The weak instrument test F-stat is reported but due to high F-stat from first stage weak 

instrument is not a concern.  

 

 

 

 

. 

 

 

 

 

 

 

 

 

Table 5 B–  Instrumental Estimation 

𝐼𝑛𝑣𝑆𝑜𝑝𝑖1
= 𝛽(𝑓𝑖𝑛𝑙𝑖�̂�) + 𝛽𝑥𝑖 + 휀𝑖 

       
 Basic Medium Advanced 

 IV OLS IV OLS IV OLS 

       

Advanced FinLit Index 

 

-0.267 

(0.204) 

-0.0182* 

(0.0104) 

-0.855 

(0.520) 

-0.0445* 

(0.0241) 

2.083** 

(1.003) 

0.121*** 

(0.0398) 

Male 0.156 0.00333 0.440 -0.0566 -1.128* 0.0749 

 (0.126) (0.0229) (0.330) (0.0530) (0.623) (0.0711) 

Youth (18-24)       

       

Young adults (25-34) -0.0533 -0.0336 0.00887 0.0731 0.147 -0.00891 

 (0.0499) (0.0428) (0.122) (0.0824) (0.238) (0.128) 

Adults (35-44) 0.00351 -0.00207 0.215 0.197 -0.334 -0.290 

 (0.0949) (0.0852) (0.235) (0.162) (0.459) (0.250) 

Midage (45-54) 0.112 0.0563 0.395 0.214 -0.928* -0.489** 

 (0.105) (0.0850) (0.263) (0.160) (0.514) (0.245) 

Baby Boomers (55-64) 0.0737 0.00448 0.397 0.172 -0.817 -0.271 

 (0.110) (0.0837) (0.272) (0.159) (0.531) (0.243) 

65+ 0.0317 -0.0579 0.688** 0.397** -1.127* -0.421* 

 (0.121) (0.0849) (0.302) (0.164) (0.586) (0.246) 

Grade School -0.374 -0.171 -1.182** -0.521 2.896** 1.294 

 (0.301) (0.232) (0.594) (0.500) (1.136) (0.806) 

High School -0.0408 -0.0205 0.0434 0.110 0.0575 -0.103 

 (0.0800) (0.0723) (0.230) (0.163) (0.408) (0.214) 

Some College 0.0328 0.0259 0.0772 0.0547 -0.214 -0.160 

 (0.0691) (0.0654) (0.212) (0.147) (0.364) (0.190) 

Associate’s Degree -0.0715 -0.0342 -0.00687 0.115 0.225 -0.0694 

 (0.0821) (0.0695) (0.236) (0.158) (0.433) (0.210) 

Bachelor’s Degree 0.133 0.0152 0.370 -0.0144 -0.956 -0.0238 

 (0.117) (0.0627) (0.323) (0.142) (0.585) (0.187) 

Graduate Degree 0.138 -0.00934 0.599 0.121 -1.312* -0.153 

 (0.136) (0.0639) (0.375) (0.146) (0.686) (0.193) 

15,000 but less than 25,000 -0.211 -0.171 0.239 0.370* 0.275 -0.0418 

 (0.136) (0.121) (0.351) (0.219) (0.631) (0.222) 

25,000 but less than 35,000 -0.366*** 0.308*** 0.375 0.562*** 0.535 0.0811 



24 
 

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; endogenity test accounts for 

conditional homoscedasticity, the statistic reported is based on the Sargan-Hansen test with a null hypothesis the 

specified repressors can be treated as exogenous. The under-identification test is based on the LM test which tests 

the rank of a matrix. The null hypothesis is under identification. The weak instrument test F-stat is reported but due 

to high F-stat from first stage weak instrument is not a concern.  

 

 

 

Table 5 C –  Instrumental Estimation  

𝐼𝑛𝑣𝑆𝑜𝑝𝑖1
= 𝛽(𝑓𝑖𝑛𝑙𝑖�̂�) + 𝛽𝑥𝑖 + 휀𝑖 

 Basic                                       Medium Advanced 

VARIABLES IV OLS IV OLS IV OLS 

Financial Illiterate Index 

 

0.126 

(0.0803) 

0.0543*** 

(0.0109) 

0.402** 

(0.204) 

0.0359 

(0.0240) 

-0.980*** 

(0.299) 

-0.217*** 

(0.0309) 

Male 0.0557 0.0196 0.119 -0.0658 -0.346** 0.0398 

 (0.0469) (0.0222) (0.118) (0.0523) (0.169) (0.0693) 

Young adults (25-34) -0.0483 0.0933 0.0250 -0.361** 0.107 0.262 

 (0.0433) (0.0840) (0.0875) (0.162) (0.132) (0.234) 

Adults (35-44) -0.0495 0.00754 0.0460 -0.109** 0.0794 0.140** 

 (0.0889) (0.0212) (0.183) (0.0517) (0.278) (0.0687) 

Midage (45-54) 0.00245 0.0706* 0.0447 -0.179* -0.0744 0.0562 

 (0.0906) (0.0408) (0.181) (0.0967) (0.274) (0.126) 

Baby Boomers (55-64) -0.0615 0.124*** -0.0354 -0.172* 0.238 -0.114 

 (0.0918) (0.0391) (0.187) (0.0899) (0.283) (0.111) 

65+ -0.131 0.0664** 0.167 -0.220*** 0.143 0.130 

 (0.0942) (0.0320) (0.198) (0.0753) (0.299) (0.0965) 

Grade School -0.198 0.174 -0.618 0.497 1.519** -1.267* 

 (0.205) (0.216) (0.503) (0.501) (0.604) (0.735) 

High School -0.0429 0.145 0.0369 0.603 0.0733 -1.339* 

 (0.0743) (0.211) (0.192) (0.490) (0.289) (0.720) 

 (0.134) (0.113) (0.362) (0.211) (0.664) (0.222) 

35,000 but less than 50,000 -0.378*** -0.357*** 0.530 0.598*** 0.337 0.175 

 (0.121) (0.108) (0.329) (0.199) (0.602) (0.209) 

50,000 but less than 75,000 -0.318*** 0.350*** 0.663** 0.559*** -0.0385 0.212 

 (0.121) (0.105) (0.324) (0.190) (0.604) (0.195) 

75,000 but less than 100,000 -0.339*** 0.361*** 0.512 0.443** 0.250 0.417** 

 (0.119) (0.105) (0.320) (0.191) (0.595) (0.200) 

100,000 - 150,000 -0.350*** 0.422*** 0.831** 0.597*** -0.197 0.370* 

 (0.132) (0.105) (0.351) (0.192) (0.661) (0.201) 

Over 150,000 -0.294 -0.452*** 0.994** 0.479** -0.609 0.639*** 

 (0.180) (0.106) (0.457) (0.199) (0.880) (0.213) 

Work 0.00898 -4.51e-05 0.0367 0.00738 -0.0821* -0.0109 

 (0.00962) (0.00509) (0.0242) (0.0119) (0.0474) (0.0153) 

Risk 0.000602 -0.00238 -0.0182** 0.0279*** 0.0255* 0.0490** 

 (0.00335) (0.00383) (0.00850) (0.00826) (0.0155) (0.0209) 

Constant 0.325 0.675*** -0.995 0.144 3.518** 0.759** 

 (0.330) (0.146) (0.844) (0.272) (1.619) (0.384) 

       

Observations 1,553 1,553 1,553 1,553 1,553 1,553 

R-squared  0.051 -0.625 0.057  0.081 

 p-value for endogenity test  0.1410  0.0430  0.0004  

underidetification stat p-value 0.0183  0.0183  0.0183  

Cragg-Douglas F-Statistic (Weak 

Instruments) 

5.508  5.508  5.508  
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Some College 0.0174 0.196 0.0280 0.548 -0.0943 -1.410** 

 (0.0650) (0.209) (0.173) (0.483) (0.255) (0.714) 

Associate’s Degree -0.0427 0.138 0.0853 0.615 -3.60e-05 -1.335* 

 (0.0701) (0.210) (0.184) (0.488) (0.278) (0.720) 

Bachelor’s Degree 0.0186 0.186 0.00307 0.465 -0.0604 -1.254* 

 (0.0631) (0.208) (0.168) (0.483) (0.250) (0.714) 

Graduate Degree 0.0114 0.167 0.195 0.600 -0.327 -1.403* 

 (0.0668) (0.209) (0.179) (0.485) (0.263) (0.716) 

15,000 but less than 25,000 -0.141 -0.156 0.465* 0.385* -0.275 -0.109 

 (0.118) (0.118) (0.260) (0.218) (0.304) (0.204) 

25,000 but less than 35,000 -0.279** -0.293*** 0.653** 0.580*** -0.144 0.00942 

 (0.109) (0.110) (0.259) (0.211) (0.311) (0.208) 

35,000 but less than 50,000 -0.329*** -0.344*** 0.687*** 0.609*** -0.0451 0.119 

 (0.103) (0.104) (0.241) (0.198) (0.284) (0.192) 

50,000 but less than 75,000 -0.305*** -0.332*** 0.707*** 0.567*** -0.146 0.145 

 (0.103) (0.101) (0.241) (0.188) (0.286) (0.178) 

75,000 but less than 100,000 -0.306*** -0.338*** 0.618** 0.455** -0.00871 0.331* 

 (0.105) (0.101) (0.245) (0.189) (0.296) (0.183) 

100,000 - 150,000 -0.369*** -0.402*** 0.770*** 0.601*** -0.0469 0.305* 

 (0.105) (0.101) (0.249) (0.191) (0.301) (0.184) 

Over 150,000 -0.388*** -0.431*** 0.693*** 0.472** 0.124 0.585*** 

 (0.112) (0.103) (0.264) (0.197) (0.332) (0.197) 

Work -0.00145 -0.00103 0.00339 0.00555 -0.000738 -0.00525 

 (0.00525) (0.00509) (0.0126) (0.0119) (0.0182) (0.0152) 

Risk -0.000309 -0.00161 -0.0211*** -0.0278*** 0.0326*** 0.0465** 

 (0.00262) (0.00315) (0.00634) (0.00806) (0.00906) (0.0183) 

Constant 0.655*** 0.414* 0.0613 0.0586 0.943** 1.672** 

 (0.140) (0.240) (0.315) (0.523) (0.419) (0.750) 

       

Observations 1,553 1,553 1,553 1,553 1,553 1,553 

R-squared  0.067  0.057  0.100 

 (p-value for endogenity test) 0.3712  0.0506  0.0020  

Kleibergen-Paap LM stat (under 

identification)  

25.280  25.280  25.280  

 Kleibergen-Paap LM stat p-

value 

0.0000  0.0000  0.0000  

The (Weak Instruments) 25.636  25.636  25.636  

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; endogenity test accounts for conditional homoscedasticity, 

the statistic reported is based on the Sargan-Hansen test with a null hypothesis the specified repressors can be treated as exogenous. The 

under-identification test is based on the LM test which tests the rank of a matrix. The null hypothesis is under identification. The weak 

instrument test F-stat is reported but due to high F-stat from first stage weak instrument is not a concern.  

 
 

 

 

Table 5 D –  Instrumental Estimation  

𝐼𝑛𝑣𝑆𝑜𝑝𝑖1
= 𝛽(𝑓𝑖𝑛𝑙𝑖�̂�) + 𝛽𝑥𝑖 + 휀𝑖 

 Basic Medium Advanced 

VARIABLES IV OLS IV OLS IV OLS 

Self-Assessed FinLit Index 

 

-0.0878 

(0.0559) 

0.0543*** 

(0.0109) 

-0.281** 

(0.135) 

-0.0458*** 

(0.0124) 

0.685*** 

(0.187) 

0.255*** 

(0.0361) 

Male 0.00677 0.0196 -0.0372 -0.000206 0.0355 0.107 

 (0.0244) (0.0222) (0.0558) (0.0221) (0.0753) (0.0677) 

Young adults (25-34) -0.0235 0.0933 0.104 0.0507 -0.0860 0.454* 
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 (0.0450) (0.0840) (0.0866) (0.0860) (0.148) (0.248) 

Adults (35-44) 0.00366 0.00754 0.216 -0.00230 -0.335 0.183*** 

 (0.0890) (0.0212) (0.169) (0.0211) (0.291) (0.0691) 

Midage (45-54) 0.0643 0.0706* 0.242 0.0514 -0.557* 0.149 

 (0.0889) (0.0408) (0.167) (0.0406) (0.287) (0.126) 

Baby Boomers (55-64) 0.0134 0.124*** 0.204 0.109*** -0.346 -0.0433 

 (0.0876) (0.0391) (0.166) (0.0396) (0.285) (0.112) 

65+ -0.0380 0.0664** 0.465*** 0.0574* -0.584** 0.176* 

 (0.0902) (0.0320) (0.175) (0.0318) (0.294) (0.0971) 

Grade School -0.165 0.174 -0.515 0.161 1.268* -1.222 

 (0.227) (0.216) (0.473) (0.228) (0.711) (0.768) 

High School -0.0189 0.145 0.114 0.142 -0.114 -1.335* 

 (0.0704) (0.211) (0.176) (0.223) (0.235) (0.754) 

Some College 0.0208 0.196 0.0386 0.184 -0.120 -1.365* 

 (0.0645) (0.209) (0.159) (0.222) (0.216) (0.749) 

Associate’s Degree -0.0242 0.138 0.144 0.133 -0.144 -1.331* 

 (0.0698) (0.210) (0.168) (0.223) (0.235) (0.755) 

Bachelor’s Degree 0.00758 0.186 -0.0322 0.168 0.0255 -1.192 

 (0.0619) (0.208) (0.153) (0.221) (0.212) (0.749) 

Graduate Degree -0.0146 0.167 0.112 0.144 -0.124 -1.320* 

 (0.0634) (0.209) (0.158) (0.222) (0.218) (0.751) 

15,000 but less than 25,000 -0.201* -0.156 0.273 -0.185 0.193 0.0334 

 (0.118) (0.118) (0.242) (0.118) (0.245) (0.203) 

25,000 but less than 35,000 -0.304*** -0.293*** 0.574** -0.304*** 0.0506 0.0521 

 (0.109) (0.110) (0.227) (0.111) (0.219) (0.199) 

35,000 but less than 50,000 -0.356*** -0.344*** 0.601*** -0.356*** 0.166 0.165 

 (0.103) (0.104) (0.214) (0.105) (0.210) (0.187) 

50,000 but less than 75,000 -0.348*** -0.332*** 0.567*** -0.350*** 0.195 0.216 

 (0.1000) (0.101) (0.205) (0.102) (0.193) (0.171) 

75,000 but less than 100,000 -0.344*** -0.338*** 0.496** -0.353*** 0.289 0.376** 

 (0.101) (0.101) (0.206) (0.102) (0.198) (0.176) 

100,000 - 150,000 -0.402*** -0.402*** 0.664*** -0.414*** 0.210 0.332* 

 (0.101) (0.101) (0.209) (0.102) (0.203) (0.178) 

Over 150,000 -0.431*** -0.431*** 0.555** -0.447*** 0.462** 0.622*** 

 (0.104) (0.103) (0.216) (0.103) (0.218) (0.190) 

Work 0.000962 -0.00103 0.0111 0.000165 -0.0195 -0.0114 

 (0.00516) (0.00509) (0.0124) (0.00507) (0.0166) (0.0153) 

Risk -0.00143 -0.00161 -0.0247*** -0.00199 0.0414*** 0.0471*** 

 (0.00318) (0.00315) (0.00436) (0.00339) (0.0115) (0.0172) 

Constant 1.158*** 0.414* 1.670** 0.728*** -2.978*** 0.0296 

 (0.320) (0.240) (0.760) (0.259) (1.050) (0.799) 

       

Observations 1,553 1,553 1,553 1,553 1,553 1,553 

R-squared  0.067  0.058  0.101 

 (p-value for endogenity test) 0.4470  0.1155  0.0116  

 Kleibergen-Paap LM stat p-value 0.0000  0.0000  0.0000  

The (Weak Instruments) 71.989  71.989  71.989  

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; endogenity test accounts for 

conditional homoscedasticity, the statistic reported is based on the Sargan-Hansen test with a null hypothesis the 

specified repressors can be treated as exogenous. The under-identification test is based on the LM test which tests 

the rank of a matrix. The null hypothesis is under identification. The weak instrument test F-stat is reported but due 

to high F-stat from first stage weak instrument is not a concern.  
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Table 6 A –  Instrumental Estimation 

𝐼𝑛𝑣𝑆𝑜𝑝𝑖1
= 𝛽(𝑓𝑖𝑛𝑙𝑖�̂�) + 𝛽𝑥𝑖 + 휀𝑖 

 Stocks Bonds Mutual Funds Annuities 

      (1)            (2) (3) (4) (5) (6) (7) (8) 

VARIABLES IV OLS IV OLS IV OLS IV OLS 

Financial Literacy  -1.650 -0.00530 -3.195 -0.0573*** -0.381 -0.00218 0.272 0.0811*** 

(basic) (2.953) (0.0114) (5.476) (0.0137) (1.121) (0.0130) (1.090) (0.0133) 
Under Identification (p-value) 0.5722  0.5722  0.5722  0.5722  
P-value for endogeneity test 0.0438  0.0009  0.6735  0.6915  
R-squared -2.0849 0.0356 -22.21 0.0432 0.5277 0.0511 -0.5430 0.0504 

Observations 1,533 1,533 1,533 1,533 1,533 1,533 1,533 1,533 

Financial Literacy  0.345 0.0498*** 
 

0.667* -0.0175 0.0795 0.0227** -0.0568 0.0586*** 

(advanced) (0.212) (0.00988) (0.348) (0.0113) (0.189) (0.0113) (0.188) (0.0110) 
Under Identification (p-value) 0.0175  0.0175  0.0175  0.0175  

P-value for endogeneity test 0.0817  0.0005  0.7536  0.9989  

R-squared -0.4356 0.0501 -2.1128 0.0342 .0368 0.0531 0.0439 0.0439 

Observations 1,533 1,533 1,533 1,533 1,533 1,533 1,533 1,533 

Financial Illiteracy  0.162* -0.0436*** 
 

0.314*** -0.0604*** -0.0374 0.0241** 0.0267 0.0315*** 
 (0.0848) (0.0112) (0.104) (0.0106) (0.0883) (0.0114) (0.0897) (0.0110) 
Under Identification (p-value) 0.0000  0.0000  0.0000  0.0000  

P-value for endogeneity test 0.1354  0.0054  0.8739  0.5007  

R-squared -0.0354 0.0471 -0.2623 0.0497 0.0529 0.0538 0.3277 0.0334 

Observations 1,533 1,533 1,533 1,533 1,533 1,533 1,533 1,533 

Self-Assessed  0.113** 0.0407*** 0.219*** 0.0542*** 0.0261 0.0320** -0.0187 0.0395*** 

Financial Literacy (0.0577) (0.0125) (0.0667) (0.0127) (0.0617) (0.0136) (0.0626) (0.0126) 
Under Identification (p-value) 0.0000  0.0000  0.0000  0.0000  

P-value for endogeneity test 0.1872  0.0077  0.9381  0.3539  

R-squared 0.7622 0.0431 0.3110 0.0420 0.6968 0.0546 0.3317 0.0333 

Observations 1,533 1,533 1,533 1,533 1,533 1,533 1,533 1,533 

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; endogenity test accounts for conditional homoscedasticity, the statistic reported 

is based on the Sargan-Hansen test with a null hypothesis the specified repressors can be treated as exogenous. The under-identification test is based on the 

LM test which tests the rank of a matrix. The null hypothesis is under identification.  
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Table 6 B –  Instrumental Estimation 

𝐼𝑛𝑣𝑆𝑜𝑝𝑖1
= 𝛽(𝑓𝑖𝑛𝑙𝑖�̂�) + 𝛽𝑥𝑖 + 휀𝑖 

 Insurance ETF Commodities Other 

 (9) (10) (11) (12) (13) (14) (15) (16) 

VARIABLES IV OLS IV OLS IV OLS IV OLS 

         

Financial Literacy  -1.742 -0.0825*** -2.163 -0.0156 -2.163 0.0523*** -1.116 0.00466 

(basic) (3.095) (0.0137) (3.884) (0.0117) (3.781) (0.0103) (2.043) (0.0103) 
Under Identification (p-value) 0.5722  0.5722  0.5722  0.5621  

P-value for endogeneity test 0.0793  0.0095  0.0008  0.1169  

Observations  1,533 1,533 1,533 1,533 1,533 1,533 1,533 1,533 

R-squared -4.910 0.0535 -17.008 0.0687 -37.406 0.0892 -7.898 0.0356 

Financial Literacy  0.364 -0.0535*** 0.452* 0.0393*** 0.452* -0.0186** 0.233 0.0405*** 

(advanced) (0.264) (0.0117) (0.237) (0.0104) (0.234) (0.00754) (0.166) (0.00892) 
Under Identification (p-value) 0.0175  0.0175  0.0175  0.0183  

P-value for endogeneity test 0.0384  0.0170  0.0004  0.1878  

Observations  1,533 1,533 1,533 1,533 1,533 1,533 1,533 1,533 

R-squared -0.6850 0.0437 -0.9597 0.0784 -2.3641 0.0703 -0.2608 0.0490 

Financial Illiteracy  -0.171* -0.0127 -0.212*** -0.0566*** -0.212*** -0.0280*** -0.110 0.0396*** 
 (0.0994) (0.0119) (0.0824) (0.00935) (0.0688) (0.00754) (0.0705) (0.00676) 
Under Identification (p-value) 0.0000  0.0000  0.0000  0.0000  

P-value for endogeneity test 0.0953  0.0506  0.0026  0.3060  

Observations 1,533 1,533 1,533 1,533 1,533 1,533 1,533 1,533 

R-squared -0.0763 0.0344 0.1602 0.0891 -0.3185 0.0747 0.1502 0.0490 

Self-Assessed  0.120* 0.0364*** 0.149*** 0.0618*** 0.149*** 0.0436*** 0.0767 0.0534*** 

Financial Literacy (0.0665) (0.0131) (0.0544) (0.0107) (0.0421) (0.00891) (0.0479) (0.00945) 
Under Identification (p-value) 0.0000  0.0000  0.0000  0.0000  

P-value for endogeneity test 0.1849  0.1128  0.0109  0.6307  

Observations 1,533 1,533 1,533 1,533 1,533 1,533 1,533 1,533 

R-squared 0.4210 0.0374 0.2523 0.0858 0.0961 0.0821 0.1894 0.0546 

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; endogenity test accounts for conditional homoscedasticity, the statistic reported is 

based on the Sargan-Hansen test with a null hypothesis the specified repressors can be treated as exogenous. The under-identification test is based on the LM test 

which tests the rank of a matrix. The null hypothesis is under identification
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Appendix I: Literacy Questionnaire   

Basic Literacy Questionnaire  Correct Incorrect Don’t 

know 

1. Suppose you had $100 in a savings account and the interest rate was 2% per 

year. After 5 years, how much do you think you would have in the account if you 

left the money to grow?  
(1) More than $102 (2) Exactly $102 (3) Less than $102 (4) Don’t know (4 ) Prefer not 

to say 

78.5% 11.8% 9.7% 

2. Imagine that the interest rate on your savings account was 1% per year and 

inflation was 2% per year. After 1 year, how much would you be able to buy with 

the money in this account?  
(1) More than today (2) Exactly the same (3) Less than today (4) Don’t know (5) Prefer 

not to say  

64.6% 17.8% 17.6% 

3. If interest rates rise, what will typically happen to bond prices?  
(1) They will rise (2) They will fall (3) They will stay the same (4) There is no 

relationship between bond prices and the interest rate (5) Don’t know (6) Prefer not to 

say  

31% 33% 36% 

4. Suppose you owe $1,000 on a loan and the interest rate you are charged is 20% 

per year compounded annually. If you didn’t pay anything off, at this interest 

rate, how many years would it take for the amount you owe to double?  
(1) Less than 2 years (2) At least 2 years but less than 5 years (3) At least 5 years but less 

than 10 years (4) At least 10 years (5) Don’t know (5) Prefer not to say  

35% 43% 22% 

5. A 15-year mortgage typically requires higher monthly payments than a 30-year 

mortgage, but the total interest paid over the life of the loan will be less. 
 (1) True (2) False (3) Don’t know (4) Prefer not to say  

78% 8% 14% 

6. Buying a single company’s stock usually provides a safer return than a stock 

mutual fund 
(1) True (2) False (3) Perfer not to say 

50.8% .8.5% 40.7% 

 

Summary of Responses:  

Number of questions cumulatively answered correct/”do not know” 

Question: 0 1 2 3 4 5 6 

Correct 5.2% 9% 15% 20% 21% 18.8% 10% 

Don’t know 40% 22% 16% 9% 5% 3% 3% 
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Advanced Literacy Questionnaire Correct Incorrect Don’t 

Know 

If you buy a company’s stock… (1) You own a part of the company (2) have lent 

money to the company (3) You are liable for the company’s debts (4) The company will 

return your original investment to you with interest (5) Don’t know (6) Prefer not to say  

78% 18% 4% 

If you buy a company’s bond… (1) You own a part of the company (2) have lent 

money to the company (3) You are liable for the company’s debts (4) You can vote on 

shareholder resolutions (5) Don’t know (6) Prefer not to say  

72% 14% 14% 

If a company files for bankruptcy, which of the following securities is most at 

risk of becoming virtually worthless?  (1) The company’s preferred stock (2) The 

company’s common stock (3) The company’s bonds (4) Don’t know (5) Prefer not to say  

57% 25% 18% 

In general, investments that are riskier tend to provide higher returns over time 

than investments with less risk. (1) True (2) False (3) Don’t know (4) Prefer not to say  

77% 14% 9% 

Over the last 20 years in the US, the best average returns have been generated by: 
(1) Stocks (2) Bonds (3) CDs (4) Money market accounts (5) Precious metals (6) Don’t 

know (7) Prefer not to say  

60% 22% 18% 

What has been the approximate average annual return of the S&P 500 stock index 

over the past 20 years (not adjusted for inflation)? (1) -10% (2) -5% (3) +5% (4) 

+10% (5) +15% (6) +20% (7) Don’t know (8) Prefer not to say  

27% 39% 34% 

Which of the following best explains the distinction between nominal returns and 

real returns? (1) Nominal returns are pre-tax returns; real returns are after-tax returns (2) 

Nominal returns are what an investment is expected to earn; real returns are what an 

investment actually earns (3) Nominal returns are not adjusted for inflation; real returns 

are adjusted for inflation (4) Nominal returns are not adjusted for fees and expenses; real 

returns are adjusted for fees and expenses (5) Don’t know (6) Prefer not to say  

13% 42% 45% 

Which of the following best explains why many municipal bonds pay lower 

yields than other government bonds? (1) Municipal bonds are lower risk (2) There is 

a greater demand for municipal bonds (3) Municipal bonds can be tax-free (4) Don’t 

know (5) Prefer not to say  

42% 38% 20% 

You invest $500 to buy $1,000 worth of stock on margin. The value of the stock 

drops by 50%. You sell it. Approximately how much of your original $500 

investment are you left with in the end? (1) $500 (2) $250 (3) $0 (4) Don’t know (5) 

Prefer not to say  

29% 51% 20% 

Which is the best definition of “selling short?” Selling shares of a stock shortly 

after buying it (1) Selling shares of a stock before it has reached its peak (2) Selling 

shares of a stock at a loss (3) Selling borrowed shares of a stock (4) Don’t know (5) 

Prefer not to say  

28% 52% 20% 

 

Summary of Responses:  

Number of questions cumulatively answered correct/”do not know” 

Question: 0 1 2 3 4 5 6 7 8 9 10 

Correct 1.4% 4% 9% 14% 16% 17% 14%        9%   7.5%  5% 1.4% 

Don’t know 34% 18% 15% 11% 7% 6.4% 4.3%          2%   1.4%  .77% .64% 
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Appendix 2:  

Factor analysis for the three indices are constructed using binary dummy variables from survey 

results. The basic index using the set of five questions includes binary variables indicting 1 for 

correct answer and 0 for incorrect answers. Participants who responded, “don’t know” are not 

separated in the basic index since literacy questions are not directly related to knowledge for the 

stock market. The basic literacy index is used as a baseline for average knowledge. The iterated 

principal factor method is used and factor scores are derived from the Bartlett method.  

  

Basic FinIndex Factor Loadings:                

 

 

 

 

 

 

 

 

Advanced FinIndex Factor Loadings: 

Question Factor 

2 0.5117 

3 0.3742 

4 0.1031 

5 0.1453 

6 0.3025 

7 0.2739 

8 0.4875 

9 0.4880 

10 0.6732 

 

Don’t Know FinIndex Factor Loadings: 

Question Factor 

2 0.5557 

3 0.5857 

4 0.3034 

5 0.5022 

6 0.5473 

7 0.5473 

8 0.5644 

9 0.4562 

10 0.5730 

 

 

 

 

Question Factor 

1 0.4970 

2 0.6351 

3 0.3680 

4 0.3525 

5 0.4824 

6 0.5604 
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Appendix 3: 

 

 Quartiles of financial literacy (basic index) Quartiles of financial literacy (advanced index) 

Education  1 2 3 4 Total 1 2 3 4 Total 

Grade School 48% 30% 15% 7% 338 0 33% 33% 33% 3 

High School-GED 38% 30% 20% 11% 837 30% 30% 40% 0 10 

High School Graduate  35% 27% 23% 14% 2,227 30% 40% 22% 10% 41 

Some College 26% 26% 24% 24% 3,140 28% 29% 22% 20% 94 

Associates Degree 24% 26% 25% 25% 1,170 40% 23% 34% 3% 35 

Bachelor’s Degree 18% 21% 24% 37% 1,915 23% 17% 23% 37% 137 

Post Graduate Degree  14% 17% 25% 44% 926 19% 22% 30% 29% 77 
*quartiles are measured as one for low literacy and four as high literacy rates 

 

 Quartiles of financial literacy (basic index) Quartiles of financial literacy (advanced index) 

Income  1 2 3 4 Total 1 2 3 4 Total 

Less than 15,000 43.1% 26.1% 18.2% 12.6% 1,579 33.3% 22.2% 44.4% 0.0% 9 

15,000 -25,000 32.4% 28.6% 20.9% 18.1% 1,457 28.6% 32.1% 32.1% 7.1% 28 

$25,000 -$35,000 31.0% 26.5% 23.7% 18.8% 1,357 27.8% 33.3% 16.7% 22.2% 36 

$35,000 - $50,000 24.3% 26.9% 24.1% 24.7% 1,704 41.3% 21.7% 19.6% 17.4% 46 

$50,000 -$75,000 21.5% 25.4% 25.5% 27.7% 2,068 21.2% 26.3% 26.3% 26.3% 99 

$75,000 - $100,000 18.1% 22.0% 26.2% 33.6% 1,225 28.6% 17.9% 28.6% 25.0% 84 

$100,000 - $150,000 12.5% 19.0% 25.8% 42.7% 838 20.6% 23.5% 25.0% 30.9% 68 

$150,000 or more 18.5% 17.5% 29.5% 34.5% 325 14.8% 22.2% 25.9% 37.0% 27 
 

 Quartiles of financial literacy (basic index) Quartiles of financial literacy (advanced index) 

Age  1 2 3 4 Total 1 2 3 4 Total 

18-24 40.6% 29.9% 18.4% 11.1% 1,302 22.2% 11.1% 66.7% 0.0% 9 

25-34 31.2% 27.0% 20.1% 21.6% 2,097 34.7% 26.5% 22.4% 16.3% 49 

35-44 25.6% 26.6% 22.4% 25.4% 1,836 26.9% 23.9% 26.9% 22.4% 67 

45-54 24.8% 24.5% 25.8% 24.9% 1,858 30.0% 28.3% 23.3% 18.3% 60 

55-64 22.3% 23.0% 26.6% 28.1% 1,725 21.6% 25.0% 33.0% 20.5% 88 

65+ 18.5% 20.9% 27.2% 33.4% 1,735 23.4% 21.8% 19.4% 35.5% 124 
 

 Quartiles of financial literacy (basic index) Quartiles of financial literacy (advanced index) 

Gender 1 2 3 4 Total 1 2 3 4 Total 

Male 24.3% 22.8% 23.2% 29.6% 3,486 21.1% 26.3% 23.0% 29.6% 152 

Female 27.9% 26.3% 23.7% 22.1% 7,067 29.0% 22.9% 27.3% 20.8% 245 
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Appendix 4: Financial Literacy Index with cumulative scoring  
 

Table A: Ordered Probit Estimates 
  

 (1) (2) (3) 

VARIABLES Basic Portfolio  Medium Portfolio Advanced 

Portfolio 

Basic FinLit Index 0.0115* 0.00102 -0.0125* 

 (0.00670) (0.000712) (0.00727) 

Advanced FinLit 

Index 

 

-0.0162*** 

(0.00454) 

-0.00144** 

(0.000726) 

0.0177*** 

(0.00495) 

Financial Illiteracy 

Index 

 

0.0596*** 

(0.00839) 

0.00599** 

(0.00240) 

-0.0656*** 

(0.00938) 

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; 

; all regressions include controls for income, age, gender and risk tolerance. 

 

 

 
Table B: Probit Estimates 

 

 (1) (2) (3) (4)  
VARIABLES Stocks Bonds Mutual Funds Annuities 

     

Basic FinLit Index 0.00245 -0.0838*** 0.0124 -0.143*** 

 (0.0273) (0.0262) (0.0259) (0.0263) 

Advanced FinLit Index 0.0750*** -0.0174 0.0446** -0.0771*** 

 (0.0187) (0.0168) (0.0175) (0.0173) 

Financial  -0.117*** -0.177*** -0.0658** -0.0965*** 

Illiteracy (0.0336) (0.0341) (0.0318) (0.0334) 

       

 (5) (6) (7) (8)   

VARIABLES Insurance ETF Commodities Other   

       

Basic FinLit Index -0.138*** 0.00252 -0.174*** 0.00645   

 (0.0259) (0.0290) (0.0337) (-0.033)   

Advanced FinLit Index -0.0654*** 0.0837*** -0.00775** 0.0936***   

 (0.0168) (0.0199) (-0.00394) (-0.0211)   

Financial Illiteracy -0.0395 -0.252*** -0.0142*** -0.111***   

 (0.0314) (0.0485) (-0.00377) (-0.0221)   
Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; 

; all regressions include controls for income, age, gender and risk tolerance. 
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Table C –  IV First Stage Regression 

 

 (1) (1) (2) 

VARIABLES Financial 

Literacy 

(Basic) 

Financial 

Literacy 

(Advanced) 

Financial Illiteracy 

    

Financial Education  

  

0.285*** 

(0.0216) 

0.306*** 

(0.108) 

-0.561*** 

(0.112) 

Control for Age, Gender, Income, 

Education, Work Type, Race and 

Risk Preference included  

 

YES YES YES 

Observations 21,433 1,553 1,553 

R2 0.2689 0.243 0.1321 

p-value test age (coefficient=0) 0.0000 0.0001 0.0028 

p-value test education (coefficient=0) 0.0000 0.0000 0.0006 

p-value test income (coefficient=0) 0.0000 0.0000 0.0001 

F-stat  1077.15 64.65 31.51 

p-value test instrument is 0 0.0000 0.0043 0.0000 

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; 

 

 
 

Table D –  Instrumental Estimation 
 

 

 Basic Medium Advanced 

VARIABLES IV OLS IV OLS IV OLS 

Basic FinLit Index 

 

-2.721 

(14.70) 

0.0149* 

(0.00806) 

-8.703 

(46.54) 

-0.0118 

(0.0194) 

21.22 

(113.5) 

-0.0270 

(0.0267) 

Observations 1,553 1,533 1,553 1,533 1,553 1,533 

R-squared -65.522 0.0508 -121.449 0.0554 -396.210 0.0728 

 p-value for endogeneity test 0.1192  0.0335  0.0001  

 under identification p-value 0.8513  0.8513  0.8513  

Cragg-Douglas F-Statistic 

(Weak Instruments) 

0.035  0.035  0.035  
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Pagan Hall Test Statistic: p-

value 

0.0063  0.9993  0.2998  

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; 

; all regressions include controls for income, age, gender and risk tolerance. 

 

 

Table E –  Instrumental Estimation 

 

 Basic Medium Advanced 

VARIABLES IV OLS IV OLS IV OLS 

Advanced FinLit Index 

 

-0.117 

(0.0839) 

-0.0162*** 

(0.00454) 

 

-0.373* 

(0.213) 

-0.00144** 

(0.000726) 

0.910** 

(0.376) 

0.0177*** 

(0.00495) 

Observations 1,553 1,553 1,553 1,553 1,553 1,553 

R-squared -0.178 0.0512 -0.398 0.0575 -1.365 0.0818 

p-value for endogenity test 0.1578  0.0459  0.0003  

 under identification stat p-

value 

0.0042  0.0042  0.0042  

Cragg-Douglas F-Statistic 

(Weak Instruments) 

8.118  8.118  8.118  

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; 

; all regressions include controls for income, age, gender and risk tolerance. 

 

 

 

Table F –  Instrumental Estimation 

 

 Basic Medium Advanced 

VARIABLES IV OLS IV OLS IV OLS 

Financial Illiteracy Index 

 
0.0636 

(0.0414) 

0.0270*** 

(0.00546) 

0.203** 

(0.103) 

0.0176 

(0.0120) 

-0.496*** 

(0.149) 

-0.107*** 

(0.0155) 
Observations 1,553 1,533 1,553 1,533 1,553 1,533 

R-squared 0.034  -0.094  -0.259  

p-value for endogenity test 0.3648  0.0499  0.0019  

 under identification p-value 0.0000  0.0000  0.0000  

Cragg-Douglas F-Statistic (Weak 

Instruments) 
23.769  23.769  23.769  

Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; 

; all regressions include controls for income, age, gender and risk tolerance. 
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Table G –  Instrumental Estimation 

 

 Stocks Bonds Mutual Funds Annuities 

VARIABLES IV OLS IV OLS IV OLS IV OLS 

         

Financial Literacy  3.509 0.00259 6.796 0.0327*** 0.810 0.00500 -0.579 -0.0519*** 

(basic) (18.55) (0.00823) (36.06) (0.00963) (4.672) (0.0091) (3.327) (0.00931) 

Financial Literacy  0.151* 0.0230*** 0.291** -0.00604 0.0347 0.0159*** -0.0248 -0.0270*** 

(advanced) (0.0893) (0.00540) (0.137) (0.00598) (0.0824) (0.00594) (0.0816) (0.00578) 

Financial Illiteracy -0.0820* 0.0208*** 0.159*** 0.0299*** -0.0189 0.0122** 0.0135 -0.0152*** 

 (0.0427) (0.00559) (0.0532) (0.00536) (0.0448) (0.00572) (0.0451) (0.00552) 
Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; 

; all regressions include controls for income, age, gender and risk tolerance. 

 

 

 

 

Table H –  Instrumental Estimation 

 

 Insurance ETF Commodities Other 

VARIABLES IV OLS IV OLS IV OLS IV OLS 

         

Financial Literacy  3.705 0.0552*** 4.600 -0.00204 4.601 -0.0340*** 0.00256 0.00256 

(basic) (20.00) (0.00963) (24.29) (0.00809) (24.51) (0.00695) (0.00699 (0.007) 

Financial Literacy  0.159 0.0271*** 0.197** 0.0208*** 0.197** -0.00775** 0.233*** 0.0206*** 

(advanced) (0.111) (0.00620) (0.0976) (0.00545) (0.0941) (0.00394) (0.166) (0.00455) 

Financial  -0.0866* -0.00645 -0.108** -0.0281*** -0.108*** -0.0142*** -0.0555*** -0.0195*** 

Illiteracy (0.0505) (0.00598) (0.0435) (0.00468) (0.0362) (0.00377) (0.0357) (0.00422) 
Robust standard errors in in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01; 

; all regressions include controls for income, age, gender and risk tolerance. 
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