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Abstract
This paper reports on several self-assessed and objective measures of financial literacy newly added to the American Life Panel (ALP), and it links these performance measures to efforts consumers make to plan for retirement. We evaluate the causal relationship between financial literacy and retirement planning by exploiting information about respondents’ financial knowledge acquired in school - before entering the labor market and certainly before starting to plan for retirement. Results show that those with more advanced financial knowledge are those more likely to be retirement-ready.
Contributions of this paper
· We designed questions for the Rand American Life Panel (ALP) to measure financial literacy in a representative sample of the population. Our financial literacy questions are more extensive than those in previously available datasets. We are able to measure both basic financial literacy and sophisticated financial literacy. 

· We evaluate the quality of the financial literacy data. For instance, we randomize the wording in three questions to determine whether some respondents are guessing or are confused by the questions.

· We ask respondents for a self-assessment of financial knowledge and are able to compare this self-reported knowledge to actual financial knowledge.

· We disentangle the nexus of causality between financial literacy and retirement planning.
Data and Methodology

The Rand American Life Panel (ALP) is an Internet-based survey of respondents age 18+ recruited by the University of Michigan’s Survey Research Center. For the empirical analysis we have 989 observations. The average respondent age is 45, 60% of respondents are married, 48% are male, 29% of the sample has a high school or lower degree, and 16% are fully retired.
Basic Financial Literacy Questions

1. Numeracy

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? (i) More than $102; (ii) Exactly $102; (iii) Less than $102; (iv) Do not know (DK); (v) Refuse. 

2. Compound Interest

Suppose you had $100 in a savings account and the interest rate is 20% per year and you never withdraw money or interest payments. After 5 years, how much would you have on this account in total? (i) More than $200; (ii) Exactly $200; (iii) Less than $200; (iv) DK; (v) Refuse.

3. Inflation

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? (i) More than today; (ii) Exactly the same; (iii) Less than today; (iv) DK; (v) Refuse.

4. Time Value of Money

Assume a friend inherits $10,000 today and his sibling inherits $10,000 3 years from now. Who is richer because of the inheritance? (i) My friend; (ii) His sibling; (iii) They are equally rich; (iv) DK; (v) Refuse.

5. Inflation/Money Illusion

Suppose that in the year 2010, your income has doubled and prices of all goods have doubled too. In 2010, how much will you be able to buy with your income? (i) More than today; (ii) The same; (iii) Less than today; (iv) DK; (v) Refuse.

Sophisticated Financial Literacy Questions

1. Stock Market Functioning

Which of the following statements describes the main function of the stock market? (i) The stock market helps to predict stock earnings; (ii) The stock market results in an increase in the price of stocks; (iii) The stock market brings people who want to buy stocks together with those who want to sell stocks; (iv) None of the above; (v) DK; (vi) Refuse.

2. Knowledge of Mutual Funds

Which of the following statements is correct? (i) Once one invests in a mutual fund, one cannot withdraw the money in the first year; (ii) Mutual funds can invest in several assets, for example invest in both stocks and bonds; (iii) Mutual funds pay a guaranteed rate of return which depends on their past performance; (iv) None of the above; (v) DK; (vi) Refuse.

3. Interest Rate/Bond Prices Link

If the interest rate falls, what should happen to bond prices? (i) Rise; (ii) Fall; (iii) Stay the same; (iv) None of the above; (v) DK; (vi) Refuse.

4. Safer: Company Stock or Mutual Fund

True or false? Buying a company stock usually provides a safer return than a stock mutual fund. (i) True; (ii) False; (iii) DK; (iv) Refuse.

5. Riskier: Stocks or Bonds

True or false? Stocks are normally riskier than bonds. (i) True; (ii) False; (iii) DK; (iv) Refuse.

6. Long Period Returns

Considering a long time period (for example 10 or 20 years), which asset normally gives the highest return? (i) Savings accounts; (ii) Bonds; (iii) Stocks; (iv) DK; (vi) Refuse.

7. Highest Fluctuation/Volatility

Normally, which asset displays the highest fluctuations over time? (i) Savings accounts; (ii) Bonds; (iii) Stocks; (iv) DK; (v) Refuse.

8. Risk Diversification

When an investor spreads his money among different assets, does the risk of losing money: (i) Increase; (ii) Decrease; (iii) Stay the same; (iv) DK; (v) Refuse.
Other Important Questions
· Self-reported financial knowledge: 
On a scale from 1 to 7, where 1 means very low and 7 means very high, how would you assess your understanding of economics?
· Exposure to financial education at school:

How much of your school’s education (high school, college or higher degrees) was devoted to economics? A lot, some, little, or hardly at all?
· Exposure to financial education in the workplace: 
Did any of the firms you worked for offer financial education programs, for example retirement seminars? i)Yes, ii) No, iii) Not applicable.
· Retirement planning: 
How much have you thought about retirement? A lot, some, little, or hardly at all?
Some Descriptive Findings
Who Knows the Least?
· Women exhibit much lower levels of financial literacy than men.
· Better educated respondents are more knowledgeable than their less educated counterparts.
· Younger respondents know less.
Do People Know What They Do Not Know?

· Many respondents give themselves high scores with regard to their knowledge of economics.

· Subjective and objective financial knowledge are highly correlated.
How Is Financial Knowledge Acquired?
· Those who took courses in finance and economics have higher financial literacy later in life.
· Those who were exposed to employer-provided financial education have higher literacy. 

Multivariate analysis
Does Financial Knowledge Matter? The Relationship between Financial Literacy and Retirement Planning
OLS estimates
· OLS estimates show a strong positive relationship between financial literacy and retirement planning, but we acknowledge that financial literacy can be endogenous.
IV estimates

Using state-mandated financial education as an instrument
· We use whether or not a respondent lived in a state with mandated financial education at age 17 as an instrument and interact the mandate dummy with the amount the state spent on education (measured by the educational expenses per pupil when the respondent was 17). 
· Our model also adds additional interactions to take into account nonlinear exposure to this financial literacy training. We interact the mandate dummy with age and sex.
· The IV estimates show that the impact of the financial literacy index on retirement planning is positive, statistically significant, and larger than the OLS estimate. 
Using employer-provided financial education
·  We use an indicator for company-based financial education programs as the instrument for financial literacy. 
· The IV estimates using this alternative instrument underscore that improved financial literacy due to employers’ financial education programs does lead workers to plan more for their retirement.
In sum, we can be confident that the positive, large, and statistically significant impact of financial literacy on retirement planning holds across a wide variety of samples and identification strategies.
Table 1. Descriptive Results for Basic Financial Literacy Questions (% of respondents)

	A. Percent Correct by Basic Financial Literacy Question

	
	Numeracy
	Compound interest
	Inflation
	Time value of money
	Money illusion

	Correct
	91.8%
	69.0%
	87.1%
	73.8%
	78.4%

	Incorrect
	6.8%
	29.1%
	8.8%
	19.6%
	20.3%

	DK
	1.0%
	1.9%
	4.1%
	6.6%
	1.2%

	Refusal
	0.4%
	0.0%
	0.1%
	0.0%
	0.1%


	B. Percent Correct: Summary of Responses to All Basic Financial Literacy Questions (5 questions total)

	
	Number of Correct, Incorrect and DK answers

	
	None
	One
	Two
	Three
	Four
	All Five
	Mean # of answers

	Correct
	1.8%
	1.2%
	7.3%
	18.2%
	27.7%
	43.8%
	4.0

	Incorrect
	47.5%
	28.5%
	18.1%
	4.2%
	1.0%
	0.6%
	0.8

	DK
	87.5%
	10.9%
	1.0%
	0.7%
	0.0%
	0.0%
	0.1

	Refusal
	99.5%
	0.5%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0


Table 2. Descriptive Results for Sophisticated Financial Literacy Questions (% of respondents)

	A. Percent Correct by Basic Financial Literacy Question

	

	
	Correct
	Incorrect
	DK
	Refusal

	Q1. Main function of the stock market
	71.5%
	20.2%
	8.3%
	0.0%

	Q2. Knowledge of mutual fund.
	63.0%
	13.6%
	23.3%
	0.0%

	Q3. Relation between interest rate and bond pricesb
	31.6%
	43.8%
	24.5%
	0.1%

	Q4. What is safer: company stock vs stock mutual fundb
	71.4%
	4.0%
	24.5%
	0.0%

	Q5. Which is riskier: stocks vs bondsb
	80.2%
	5.4%
	14.4%
	0.1%

	Q6. Highest return over long period: savings accounts, bonds or stocks
	62.3%
	27.5%
	10.1%
	0.1%

	Q7. Highest fluctuations: savings accounts, bonds, stocks
	88.3%
	4.5%
	7.1%
	0.0%

	Q8. Risk diversification
	74.9%
	18.4%
	6.7%
	0.1%


	B. Percent Correct: Summary of Responses to Sophisticated Financial Literacy Questions (8 questions total)

	

	
	Number of Correct, Incorrect and DK answers  

	
	None
	One
	Two
	Three
	Four
	Five
	Six
	Seven
	All 8
	Mean # of answers

	Correct
	0.6%
	3.0%
	6.2%
	11.0%
	10.2%
	15.4%
	14.6%
	22.6%
	16.5%
	5.4

	Incorrect
	30.2%
	33.0%
	18.1%
	10.7%
	5.2%
	1.7%
	1.2%
	0.0%
	0.0%
	1.4

	DK
	50.0%
	18.5%
	12.3%
	9.1%
	6.1%
	2.0%
	0.4%
	1.2%
	0.4%
	1.2

	Refusal
	99.8%
	0.2%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0


Table 4. Financial Literacy Indices and Self-assessed Financial Literacy

	A. Basic Financial Literacy Index Compared to Self-assessed Financial Literacy (row percentages shown)

	
	Financial Literacy Index Quartiles (%)

	Self-assessed financial literacy
	1 (Low)
	2
	3 & 4 (Top)
	N

	1 (very low)
	67.2%
	9.3%
	23.5%
	10

	2
	65.3%
	27.4%
	7.4%
	43

	3
	57.1%
	10.2%
	32.8%
	115

	4
	40.4%
	26.0%
	33.6%
	269

	5
	25.3%
	19.1%
	55.5%
	343

	6
	29.6%
	21.8%
	48.6%
	165

	7 (very high)
	25.0%
	3.8%
	71.2%
	44


	B. Advanced Financial Literacy Index Compared to Self-assessed Financial Literacy (row percentages shown)

	
	Financial Literacy Index Quartiles (%)

	Self-assessed financial literacy
	1 (Low)
	2
	3
	4 (Top)
	N

	1 (very low)
	75.6%
	19.1%
	5.3%
	0.0%
	10

	2
	56.2%
	29.7%
	12.5%
	1.6%
	43

	3
	53.4%
	24.6%
	18.9%
	3.1%
	115

	4
	50.4%
	21.0%
	22.7%
	6.0%
	269

	5
	27.1%
	22.4%
	29.0%
	21.6%
	343

	6
	18.2%
	20.3%
	35.8%
	25.7%
	165

	7 (very high)
	29.1%
	4.6%
	13.6%
	52.7%
	44


Table 7. Multivariate Ordinary Least Squares (OLS) and Instrumental Variable (IV)

Analysis of Retirement Planning

	
	OLS
	IV

	Advanced Financial Literacy Index
	0.163
	0.493

	
	[0.062]***
	[0.116]*

	Basic Financial Literacy Index
	-0.093
	-0.207

	
	[0.055]*
	[0.286]*

	Age
	0.023
	0.021

	
	[0.004]***
	[0.006]***

	Male
	-0.081
	-0.176

	
	[0.098]
	[0.147]

	Black
	-0.02
	0.019

	
	[0.166]
	[0.211]

	Hispanic
	0.239
	0.204

	
	[0.169]
	[0.253]

	Married/partner
	-0.094
	-0.022

	
	[0.135]
	[0.146]

	Separated
	0.255
	0.279

	
	[0.446]
	[0.472]

	Divorced
	0.117
	0.125

	
	[0.146]
	[0.155]

	Widowed
	0.061
	0.21

	
	[0.246]
	[0.274]

	Some college
	0.197
	0.088

	
	[0.127]
	[0.169]

	Associate degree
	0.261
	0.084

	
	[0.147]*
	[0.228]

	College degree
	0.052
	-0.125

	
	[0.149]
	[0.242]

	Masters degree
	0.095
	-0.021

	
	[0.157]
	[0.244]

	Doctorate degree
	0.196
	-0.011

	
	[0.166]
	[0.259]

	Income $25,000-49,999
	0.653
	0.515

	
	[0.163]***
	[0.184]***

	Income $50,000-74,999
	0.831
	0.682

	
	[0.182]***
	[0.195]***

	Income $75,000-99,999
	0.88
	0.707

	
	[0.180]***
	[0.208]***

	Income $100,000-149,999
	1.005
	0.815

	
	[0.179]***
	[0.213]***

	Income ≥$150,000
	1.123
	0.884

	
	[0.210]***
	[0.245]***

	Unemployed
	0.473
	0.417

	
	[0.200]**
	[0.232]*

	Disabled
	0.111
	0.069

	
	[0.302]
	[0.324]

	Retired
	-0.002
	-0.064

	
	[0.144]
	[0.159]

	Homemaker
	0.05
	-0.013

	
	[0.169]
	[0.192]

	N obs
	989
	936

	R-squared
	0.37
	

	Hansen J test p-value
	
	0.0404

	F-statistic first stage regression
	
	4.12


Note: Robust standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1. A control for missing income is also included.

Table 8. First Stage Regression

	
	Coefficient estimate

	Financial Education Mandate
	-1.77

	
	[0.646]***

	Age*Education Mandate
	0.031

	
	[0.011]***

	Male*Education Mandate
	-0.618

	
	[0.199]***

	Expenditure per Pupil*Education Mandate
	0.024

	
	[0.008]***

	Basic Financial Literacy Index
	0.379

	
	[0.047]***

	Age
	0.01

	
	[0.004]**

	Male
	0.513

	
	[0.085]***

	Black
	-0.216

	
	[0.173]

	Hispanic
	-0.32

	
	[0.189]*

	Married/partner
	-0.107

	
	[0.112]

	Separated
	0.04

	
	[0.236]

	Divorced
	0.091

	
	[0.141]

	Widowed
	-0.094

	
	[0.211]

	Some college
	0.296

	
	[0.117]**

	Associate degree
	0.543

	
	[0.145]***

	College degree
	0.653

	
	[0.118]***

	Masters degree
	0.637

	
	[0.130]***

	Doctorate degree
	0.725

	
	[0.183]***

	Income $25,000-49,999
	0.106

	
	[0.125]

	Income $50,000-74,999 
	0.219

	
	[0.137]

	Income $75,000-99,999
	0.215

	
	[0.135]

	Income $100,000-149,999
	0.253

	
	[0.144]*

	Income ≥$150,000
	0.256

	
	[0.188]

	Unemployed
	0.096

	
	[0.184]

	Disabled
	-0.08

	
	[0.205]

	Retired
	0.015

	
	[0.125]

	Homemaker
	0.115

	
	[0.141]

	Other
	0.177

	
	[0.194]

	N obs
	936

	R-squared
	0.48

	F-statistic first stage regression
	4.12


Note: Robust standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1. A control for missing income is also included.

Table 10. Multivariate OLS and IV Analysis of Retirement Planning: Firm-Provided Financial Education

	
	OLS
	IV

	Advanced Financial Literacy Index
	0.163
	0.993

	
	[0.062]***
	[0.443]**

	Basic Financial Literacy Index
	-0.093
	-0.421

	
	[0.055]*
	[0.184]**

	Age
	0.023
	0.013

	
	[0.004]***
	[0.007]*

	Male
	-0.081
	-0.39

	
	[0.098]
	[0.183]**

	Black
	-0.02
	0.177

	
	[0.166]
	[0.268]

	Hispanic
	0.239
	0.347

	
	[0.169]
	[0.194]*

	Married/partner
	-0.094
	0.033

	
	[0.135]
	[0.170]

	Separated
	0.255
	0.201

	
	[0.446]
	[0.542]

	Divorced
	0.117
	0.087

	
	[0.146]
	[0.184]

	Widowed
	0.061
	0.188

	
	[0.246]
	[0.346]

	Some college
	0.197
	-0.051

	
	[0.127]
	[0.190]

	Associate degree
	0.261
	-0.222

	
	[0.147]*
	[0.300]

	College degree
	0.052
	-0.459

	
	[0.149]
	[0.297]

	Masters degree
	0.095
	-0.532

	
	[0.157]
	[0.351]

	Doctorate degree
	0.196
	-0.379

	
	[0.166]
	[0.341]

	Income $25,000-49,999
	0.653
	0.562

	
	[0.163]***
	[0.222]**

	Income $50,000-74,999
	0.831
	0.714

	
	[0.182]***
	[0.231]***

	Income $75,000-99,999
	0.88
	0.71

	
	[0.180]***
	[0.263]***

	Income $100,000-149,999
	1.005
	0.816

	
	[0.179]***
	[0.279]***

	Income ≥$150,000
	1.123
	0.823

	
	[0.210]***
	[0.338]**

	Unemployed
	0.473
	0.396

	
	[0.200]**
	[0.277]

	Disabled
	0.111
	0.167

	
	[0.302]
	[0.386]

	Retired
	-0.002
	-0.007

	
	[0.144]
	[0.198]

	Homemaker
	0.05
	-0.095

	
	[0.169]
	[0.213]

	Other
	-0.829
	-1.064

	
	[0.255]***
	[0.411]***

	N obs
	989
	989

	R-squared
	0.37
	

	Hansen J test p-value
	
	0.0099

	F-statistic first stage regression
	
	10.14


Note: Robust standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1. A control for missing income is also included.
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