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In both the simple and the complex problems an agent has an endowment 𝑚 

to invest in assets whose payouts depend on a coin toss. The agent has a different 

number of options depending on the complexity of the problem. In the simple 

problem the agent can invest in 2 assets. For ease of exposition we present a 

complex problem with 3 asset options. It is trivial to extend the argument to the 

case in which 5 options of assets are available.  

The Simple Problem: Asset A costs 𝑝 per share and asset B costs $1 per share. 

Asset A pays $0 per share if a coin comes up heads and $2 per share if it comes 

up tails. Asset B pays $2 if a coin comes up heads and $0 if it comes up tails. The 

portfolio (𝑎, 𝑏) with 𝑎 shares of asset A and 𝑏 shares of asset B costs: 

𝑝𝑎 + 𝑏      (1) 

and its return is:  

   2𝑎 if the coin comes up tails and    

    2𝑏 if the coin comes up heads.           (2) 

The Complex Problem: Assets A and B are still available, but so is asset C, where 

C is composed of a fraction 𝜆 of asset A and 1− 𝜆 of asset B. The price of asset C 

is 𝜆𝑝 + 1− 𝜆  and pays 2(1− 𝜆) if the coin comes up heads and 2𝜆 if it comes 

up tails. The portfolio (𝑎, 𝑏, 𝑐) with 𝑎 shares of asset A, 𝑏 shares of asset B, and 𝑐 

shares of asset C costs 𝑝𝑎 +   𝑏 + 𝜆𝑝 + 1− 𝜆 𝑐, which can be rewritten as: 

𝑝 𝑎 + 𝜆𝑐 + 𝑏 + 1− 𝜆 𝑐 .    (3) 

The return of this portfolio is: 

   2 𝑎 + 𝜆𝑐         if the coin comes up tails and                  
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2 𝑏 + 1− 𝜆 𝑐    if the coin comes up heads                   (4) 

Equivalence of the Simple and Complex Problems: Imagine that an agent 

presented with the complex problem picks the complex-portfolio (𝑎, 𝑏, 𝑐). To 

show that this portfolio can be re-created in the simple problem, suppose that an 

agent presented with the simple problem buys 𝑎 = 𝑎 + 𝜆𝑐 shares of asset A and 

𝑏 = 𝑏 + 1− 𝜆 𝑐 shares of asset B. If we substitute for 𝑎 and for 𝑏 in (1) and (2), 

we get that the simple-portfolio (𝑎 + 𝜆𝑐, 𝑏 + 1− 𝜆 𝑐) costs:  

𝑝 𝑎 + 𝜆𝑐 + 𝑏 + 1− 𝜆 𝑐     (5) 

and its return is: 

2 𝑎 + 𝜆𝑐      if the coin comes up tails and                  

    2 𝑏 + 1− 𝜆 𝑐    if the coin comes up heads,                      (6) 

which are respectively equal to the cost (see equation (3)) and to the return (see 

equation (4)) of the complex-portfolio (𝑎, 𝑏, 𝑐). Of course, any portfolio in the 

simple problem can be reproduced in the complex problem simply by ignoring 

asset C. It is trivial to extend this proof for a case in which there are 3 assets that 

are a convex combination of assets A and B.  
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Appendix Figure 1: Interface Treatment Arm I (Simple w/o Outside Option) 
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Appendix Figure 2: Interface Treatment Arm III (Complex w/o Outside Option) 
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Appendix Figure 3: Interface Treatment Arm III (Complex w/o Outside Option) 
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Appendix Figure 4: Cumulative Distribution of CCEI Scores 
Notes: This figure shows the cumulative distributions of Afriat’s Critical Cost Efficiency Index (CCEI), separately for 
treatment arms I (simple without outside option) and III (complex without outside option). N Participants = 336.  
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Stratification and Re-randomization Procedure 
 
Study participants were randomized into the four treatment arms using a stratified 
sample and a re-randomization procedure.  
 
Twenty-four strata were created based on the combinations of the following four 
variables: 1) whether respondent scored above median in numeracy test; 2) 
whether respondent scored above median in financial literacy test; 3) whether 
respondent exhibited greater risk aversion than median respondent (risk aversion 
was measured in baseline survey as fraction allocated to cheapest asset); and 4) 
tercile of CCEI distribution (measured in baseline survey). Within each stratum, 
one quarter of participants were assigned to each treatment arm. 
 
The re-randomization procedure was as follows. We selected to balance the 
following 10 control variables across the four treatment arms (variables indicated 
by asterisks are categorical): age; whether owned stocks*; less than high school*; 
high school graduate*; some college*; college graduate*; score in numeracy test; 
score in financial literacy test; risk aversion at baseline; and CCEI at baseline.  
  
For each one of the 10 control variables and for each one of the 4 treatment arms, 
we ran a regression of the control variable on the treatment arm dummy, a 
constant, and dummies for each stratum. The randomization was re-done until the 
t-statistics on the treatment arm dummy were all smaller than 1.4 (in absolute 
value) in all 40 regressions. 
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Drawing of defaults 
 

To ensure that the default allocations would be orthogonal to treatment arm 
assignment, we initially drew the defaults for all participants in the complex 
choice environment with 5 assets. Let asset 1 be the asset whose share pays $2 if 
the coin comes up tails and $0 otherwise. Asset 2 is the numeraire asset: the price 
of its share is $1 and it pays $2 if the coin comes up heads ($0 otherwise). Assets 
3, 4, and 5 are convex combinations of assets 1 and 2.  

First, for each one of the four non-numeraire assets we drew the default number 
of shares uniformly between 0 and the number of shares of that particular asset 
that could be purchased with ¼ of the endowment:  
 

𝑑!~𝑢 0,
𝑚/4
𝑝!

 

 

where 𝑘 = 1, 3, 4, or 5; 𝑝! is the price per share of asset 𝑘; and 𝑚 is the 
endowment.  

Second, we calculate the total number of shares of asset 1 implied by these 
defaults: 

 

𝑑! = 𝑑! + .1𝑑! +. 4𝑑! +. 7𝑑!, 
 
where each share of asset 3 contains 0.1 shares of asset 1, each share of asset 4 
contains 0.4 shares of asset 1; and each share of asset 5 contains 0.7 shares of 
asset 1. Finally, we calculate the total number of shares of asset 2 as: 

 

𝑑! = 𝑚 − 𝑑! ∗ 𝑝!. 
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Tutorials 
 

Participants were shown two videos. The first – http://youtu.be/TNr3Wgakczk – 
gave instructions on how to use the interface. Two rounds of practice followed it. 
All participants – irrespective of group assignment – were shown the same first 
video and administered the same practice trails. In the first video and in the two 
practice trials the endowment could be invested in 3 assets. 
 
After the two rounds of practice participants were shown a second video that 
explained how their earnings would be determined. The two treatment arms with 
the outside option – i.e., treatment arms II and IV – were shown a different video 
(http://youtu.be/9DIM4YpBs-s) from the one shown to the two treatment arms 
without the outside option (http://youtu.be/9JL2iI-aTb0). The two videos were 
identical except that the first briefly explained how the participant could choose 
the outside option and how much s/he would earn in that case.  
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Appendix Table 1: Cross-sectional Relationship between  

Having a College Degree and Portfolio Choices 
Notes: This table shows the cross-sectional relationship between having a college degree and portfolio choices. It compares 
the portfolio choices of participants with a college degree to the portfolio choices of participants without a college degree. 
The sample is restricted to treatment arm I (simple without outside option). Curly brackets indicate dichotomous variables. 
Standard errors clustered at the individual level in brackets. The analysis excludes choice sets where all portfolios yield the 
same expected return. N Choices = 4,330. N Participants = 178.  
 
 

 

 
Appendix Table 2: Cross-sectional Relationship between  
Having a College Degree and Decision-Making Quality 

Notes: This table shows the cross-sectional relationship between having a college degree and decision-making quality. It 
compares the decision-making quality of participants with a college degree to the decision-making quality of participants 
without a college degree. The sample is restricted to treatment arm I (simple without outside option). Curly brackets 
indicate dichotomous variables. Robust standard errors in brackets. N Participants = 178. The last two columns exclude 
choice sets where all portfolios yielded the same expected return. 
 
 

{College degree}

Constant

Expected Ln(Expected Rate of Standard 
Return Return) Return * 100 Deviation

$2.45 0.10 15.22 $3.86
[0.55]*** [0.02]*** [3.14]*** [1.20]***

$26.79 3.22 10.68 $9.79
[0.38]*** [0.02]*** [2.24]*** [0.77]***

{College degree}

Constant

GARP GARP+FOSD % Dominated FOSD
CCEI CCEI Portfolio FOSD Score

0.10 0.14 -0.14 0.04
[0.03]*** [0.04]*** [0.03]*** [0.01]***

0.80 0.61 0.36 0.92
[0.03]*** [0.03]*** [0.03]*** [0.01]***
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Appendix Table 3: Upper Bound Estimates of the (Negative) Effects of  

Having Option to Opt Out on Portfolio Choices 
Notes: This table provides upper bound estimates of the (negative) effects of having the option to opt out on portfolio 
choices. In the opportunity sets in which participants assigned to treatment arm IV (complex with outside option) exercised 
the option to opt out, the outside option was replaced by the lowest expected return possible. This bound exercise provides 
a worst-case scenario that assumes the most deleterious effects possible of having the option to opt on portfolio choices. 
Standard errors clustered at the individual level. N Choices = 12,558. N Participants = 519. We exclude choice sets where 
all portfolios yielded the same expected return. 
 
 
 

{Complexity} * {Outside Option}

{Complexity}

Constant

Expected Ln(Expected Rate of 
Payoff Payoff) Return * 100

-$1.53 -0.09 1.59
[0.39]*** [0.02]*** [2.17]

-$1.27 -0.05 -7.99
[0.40]*** [0.02]*** [2.32]***

$28.25 3.28 19.75
[0.29]*** [0.01]*** [1.68]***


