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Abstract: Previous research has shown that some people voluntarily use commitment contracts 
that restrict their own choice sets. We study how people divide money between two accounts: a 
liquid account that permits unrestricted withdrawals and a commitment account that is randomly 
assigned in a between-subject design to have either a 10% early withdrawal penalty, or a 20% 
early withdrawal penalty, or not to allow early withdrawals at all (i.e., an infinite penalty). When 
the liquid account and the commitment account pay the same interest rate, higher early-
withdrawal penalties attract more commitment account deposits. This pattern is predicted by the 
hypothesis that some participants are partially- or fully-sophisticated present-biased agents. Such 
agents perceive that higher penalties generate greater scope for commitment by disincentivizing 
(penalized) early withdrawals. The experiment also shows that when the commitment account 
pays a higher interest rate than the liquid account, the positive empirical slope relating penalties 
and commitment deposits is flattened, suggesting that naïve present-biased agents or agents with 
standard exponential discounting are also in our sample.  Across all of our experimental 
treatments, higher early withdrawal penalties on the commitment account sometimes increase 
and never reduce allocations to the commitment account. 
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In 2018, U.S. households held $16.3 trillion in employer-sponsored defined contribution 

savings plans and IRAs (Investment Company Institute, 2019). These retirement savings 

accounts are partially illiquid: withdrawals before age 59½ incur an early withdrawal penalty 

equal to 10% of the withdrawal (in addition to any income taxes that are owed).1 There are at 

least two mutually compatible arguments for why early withdrawal penalties are socially 

desirable. First, the penalties may address moral hazard problems (discouraging mid-life 

spending reduces the social burden of supporting retirees). Second, the penalties may help agents 

with self-control problems commit not to prematurely spend their savings.2 Despite the 10% 

penalty and other tax inducements to let balances accumulate in these accounts,  early 

withdrawals from retirement accounts are substantial. For every dollar that households younger 

than age 55 in the U.S. contributed to retirement accounts in 2010, those same households had 

$0.20 of penalized early withdrawals and $0.21 of early withdrawals for which the penalty is 

waived (Argento, Bryant, and Sabelhaus, 2015).3 Retirement savings plan managers assert that 

this “leakage” is socially sub-optimal (Steyer, 2011). One potential solution to this perceived 

problem is to increase the penalty on early withdrawals to make retirement savings accounts 

more illiquid, as they are in several other developed countries (Beshears et al., 2015). How 

would households respond if the early withdrawal penalty in the U.S. were higher than 10%? 

The answer to this question is unclear from a theoretical perspective. Although higher 

penalties will reduce early withdrawals, higher penalties will also discourage initial deposits for 

neoclassical economic agents who prefer liquidity, undermining the goal of raising net savings. 

On the other hand, some savers may believe that penalties help them partially overcome self-

control problems. These households will perceive that higher penalties have both costs and 

benefits, so the impact of higher early withdrawal penalties on their deposits is ambiguous. 

                                                
1 However, it is often possible to access 401(k) account balances by taking a penalty-free loan. In addition, the 
penalty on withdrawals is sometimes waived. For example, no penalty is charged for IRA accounts when the 
account holder (i) is permanently or totally disabled; (ii) has medical expenses exceeding 7.5% of her adjusted gross 
income; (iii) uses the withdrawal to buy, build, or rebuild a home if the withdrawal is no more than $10,000 and she 
has not owned a home in the previous two years; (iv) uses the withdrawal to pay higher education costs; (v) uses the 
withdrawal to make a back tax payment to the IRS as the result of an IRS levy; (vi) uses the withdrawal to pay 
health insurance premiums (if unemployed for more than 12 weeks); (vii) receives distributions in the form of an 
annuity; (viii) uses the withdrawal to make a distribution to an alternate payee under a QDRO (Qualified Domestic 
Relation Order); or (ix) has been affected by certain natural disasters (e.g., Hurricanes Katrina and Sandy). Finally, 
Roth IRAs have low (or even zero) penalties for withdrawals. 
2 There are of course other reasons for government intervention in retirement savings systems, such as adverse 
selection (Finkelstein and Poterba, 2004; Einav, Finkelstein, and Schrimpf, 2010). 
3 See footnote 1 for instances in which the penalty is waived. 
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It is challenging to identify natural experiments that would permit an analysis of 

behavioral responses to variation in early withdrawal penalties, so in this paper, we use an 

experimental approach to shed light on the issue. The results of our experiments cannot be 

applied directly to predict how individuals would respond to a change in U.S. policy regarding 

early withdrawal penalties, but the primary contribution of this paper is to use the control 

available in an experimental setting to study the underlying economic forces at play. In our 

experiments, a higher early withdrawal penalty does not discourage average deposits to an 

illiquid account. Indeed, under some conditions, a higher early withdrawal penalty increases 

deposits to the illiquid account, suggesting that sophisticated present-biased individuals are 

present in the population. However, we also find empirical evidence of heterogeneity in present 

bias, implying that policy makers must take multiple subpopulations into account when 

designing an optimal savings system. 

The 1,045 participants in our two online experiments are drawn from the American Life 

Panel, a sample of U.S. adults who regularly take part in online research studies. Each participant 

is given $50, $100, or $500. Participants are asked to allocate this endowment between a liquid 

account, which does not limit withdrawals in any way, and one or more commitment accounts. 

All participants have access to the same type of liquid account (in particular, every participant 

receives the same interest rate from the liquid account), but the characteristics of the 

commitment accounts vary across participants. Each commitment account has a commitment 

date that is selected by the participant at the start of the experiment and may be up to one year in 

the future. The commitment account either penalizes withdrawals before the commitment date or 

prohibits such early withdrawals altogether; these penalties/prohibitions are randomly assigned 

in the experiment. The interest rates on the commitment accounts also vary randomly across 

participants. 

When we offer participants only one commitment account and set its interest rate equal to 

the interest rate on the liquid account, allocations to the commitment account increase as its early 

withdrawal penalty rises (across subjects) from 10% to 20% to not allowing any early 

withdrawals (which is like an infinite penalty). In another arm of the study, we give participants 

simultaneous access to a liquid account and two types of commitment accounts, one with a 10% 

early withdrawal penalty and one that does not allow early withdrawals. The commitment 

account with the 10% early withdrawal penalty receives half as much money as the commitment 
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account that prohibits early withdrawals. 

These experimental results are consistent with the presence of fully or partially 

sophisticated present-biased agents in the sample. Individuals without present bias and naïve 

present-biased individuals (those who are present-biased but do not anticipate their present bias) 

would not allocate balances to a commitment account. Moreover, if they were to allocate 

balances to a commitment account due only to an experimenter demand effect, there is no reason 

to anticipate that they would have higher commitment account allocations in treatment arms with 

higher early withdrawal penalties (in our between-subject design). Economic agents with 

exponential discounting or naïve agents with present-bias agents do not perceive a benefit from 

higher penalties, as they believe that they have no need for commitment. They only perceive the 

cost of greater financial losses if early withdrawals become necessary.  

Partially or fully sophisticated present-biased agents (agents who are at least somewhat 

aware of their self-control problems), perceive both costs and benefits of illiquidity. Not having 

access to assets when a legitimate liquidity need might occur is a cost of illiquidity.  On the other 

hand, stronger commitment is afforded by higher early withdrawal penalties (Laibson, 1997). 

Indeed, in the absence of uncertainty, or under particular regularity conditions that we provide in 

the on-line appendix, sophisticated present-biased agents will allocate more assets to illiquid 

accounts the higher the early withdrawal penalties associated with those accounts. When there is 

no uncertainty (e.g., no taste shocks) the logic for this effect is easy to summarize.  Sophisticated 

agents will not allocate funds to accounts where they expect to withdraw those funds and pay a 

penalty. So higher penalties enable sophisticated agents to more intensively use illiquid accounts.  

The higher the penalty, the more wealth early selves can store in the illiquid asset without 

generating gratuitous penalties from early withdrawals. The higher penalty is protective with 

respect to early withdrawals. It turns out that this logic for the case with no uncertainty extends 

to a wide range of leading cases with stochastic taste shocks (see appendices B and C).4  

Thus, our empirically observed increase in commitment account deposits in treatment 

                                                
4 In Online Appendix B, we extend the theoretical analysis of Amador, Werning, and Angeletos (2006) and show 
that the benefit of the stronger commitment afforded by higher early withdrawal penalties tends to outweigh the cost 
when it comes to determining the relationship between higher penalties and commitment account allocations. In the 
model, fully or partially sophisticated present-biased agents are subject to stochastic, uninsurable taste shocks drawn 
from a broad class of distributions that affect future marginal utility and create a motive to provide spending 
flexibility to the future self. We provide conditions under which the desire for commitment outweighs the desire for 
flexibility in the sense that commitment account deposits increase with the commitment accounts’ early withdrawal 
penalty. 
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arms that have higher early withdrawal penalties suggests the presence of fully or partially 

sophisticated present-biased agents.5 Importantly, in this analysis we identify the presence of 

sophistication by the slope of take-up with respect to commitment penalties, not just the level of 

take-up. While the level of take-up might partially reflect experimenter demand effects or 

participant indifference, the change in take-up as the commitment penalty grows suggests that 

increased contributions are driven by the increase in commitment penalties themselves.  

However, in our experiments, higher early withdrawal penalties do not always increase 

deposits to commitment accounts. We find that when we offer participants only one commitment 

account and set its interest rate to be slightly higher than the interest rate on the liquid account—

as is the case with 401(k) accounts and IRAs, which both have tax-preferred status—deposits to 

the commitment account essentially do not respond to rising early withdrawal penalties. This 

result is consistent with the U.S. adult population containing not only sophisticated present-

biased individuals, but also individuals without present bias or naïve present-biased individuals. 

When the commitment account pays an interest rate premium, these latter two groups make 

deposits to commitment accounts that are positive but diminishing with the commitment 

account’s early withdrawal penalty. This decrease offsets the increase in commitment account 

deposits by sophisticated present-biased individuals as the early withdrawal penalty rises. 

Therefore, the aggregate relationship between commitment deposits and the early withdrawal 

penalty can take any sign, including the roughly flat relationship we observe in our data. 

Demand for commitment devices has been documented in many different domains of 

behavior: completing homework assignments for university courses (Ariely and Wertenbroch, 

2002), cigarette smoking cessation (Giné, Karlan, and Zinman, 2010), avoiding distractions in a 

computer-based task (Houser et al., 2018), reducing time spent playing online games (Acland 

and Chow, 2018), going to the gym (Milkman, Minson, and Volpp, 2013; Royer, Stehr, and 

Sydnor, 2015), performing an unpleasant task (Augenblick, Niederle, and Sprenger, 2015), 

achieving workplace goals (Kaur, Kremer, and Mullainathan, 2015), selecting food items 

(Sadoff, Samek, and Sprenger, 2015), reducing alcohol consumption (Schilbach, 2018), and 

repaying debt (Cho and Rust, 2017). Our paper is most closely related to previous work on 

commitment savings accounts. Ashraf, Karlan, and Yin (2006) offered Filipino households a 

                                                
5 Our results are also consistent with models of costly self-control (Gul and Pesendorfer, 2001), which imply 
demand for commitment among time-consistent agents.  For experimental support for these models, see Sadoff, 
Samek, and Sprenger (2015) and Toussaert (2018).  
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savings account that did not allow withdrawals until a certain date had passed or a certain goal 

amount had been deposited. This illiquid account was taken up by 28% of households and 

increased savings among households that were offered the account.6 While Ashraf et. al (2006) 

relied on participants to make future deposits, Brune Giné, Goldberg, and Yang (2016) offered 

Malawian tobacco crop farmers the opportunity to allocate their existing harvest proceeds into 

both a liquid savings account and a commitment savings account. They find that participants 

offered both accounts saved more than either control group participants or participants offered 

only the liquid savings account. Further research on this topic has examined how deposits to 

commitment savings accounts vary according to the features of those accounts, including the 

presence of restrictions on the types of items that can be purchased with the money in the 

accounts (Dupas and Robinson, 2013; Karlan and Linden, 2014), the existence of physical 

barriers to accessing account balances, such as lockboxes for which a third party and not the 

saver has the key (Dupas and Robinson, 2013), and the imposition of psychological barriers to 

early withdrawals (Burke, Luoto, and Perez-Arce, forthcoming). 

Our paper is distinct from these prior studies because we take inspiration from the 

structure of 401(k) accounts and IRAs and focus on the effect of varying the financial penalty for 

early withdrawals, conditional on offering a commitment savings account in the first place.7 

Financial penalties may have effects that are different from the effects of the other barriers to 

early withdrawals studied previously because, for example, people value commitment but dislike 

restrictions on the types of items they can purchase when they make withdrawals. Indeed, we 

find that increasing the early withdrawal penalty can lead to higher commitment savings account 

deposits, while other researchers have found that imposing restrictions on the items that can be 

purchased using account balances can reduce deposits (Dupas and Robinson, 2013; Karlan and 

Linden, 2014). 

While our evidence is consistent with the presence of fully or partially sophisticated 

present-biased individuals who recognize the commitment benefits of higher early withdrawal 

penalties, the data also points to heterogeneity in sophistication/naiveté. Our results therefore 

                                                
6 Kast, Meier, and Pomeranz (2018) also studiy take-up of commitment savings accounts and finds similar results. 
7 Our second experiment does have one treatment arm that imposes a psychological barrier to early withdrawals. 
Participants must declare that they have a financial emergency if they wish to make early withdrawals from this 
account. If there is a psychological cost to lying, this account imposes a psychological penalty on early withdrawals 
that are not triggered by an emergency. We are primarily interested in this arm because it mimics the fact that IRAs 
and many 401(k) plans permit penalty-free withdrawals when the account holder is facing a financial hardship. 
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accord with previous work documenting present bias heterogeneity (Augenblick, Niederle, and 

Sprenger, 2015), and a contribution of our paper is to draw out the implications of this 

heterogeneity for the relationship between commitment account deposits and the level of early 

withdrawal penalties. In a complementary experiment, John (2018) allows individuals to select 

their own financial penalties for failing to follow through on their savings plans, and more than 

half of the participants end up paying the self-chosen penalty. Her results suggest that many 

participants in the experiment are partially but not fully sophisticated regarding their self-control 

problems. Thus, the welfare implications of increasing early withdrawal penalties for 

commitment savings accounts are far from clear. The current paper focuses on the descriptive 

question of how individuals respond to higher early withdrawal penalties, while Amador, 

Werning, and Angeletos (2006), Galperti (2015), Beshears et al. (2019), and Moser and Olea de 

Souza e Silva (2017) analyze the question of optimal commitment account design from a social 

welfare perspective. 

This paper proceeds as follows. Section I describes our experimental participant 

recruitment. Section II discusses the design of our first experiment, and Section III presents the 

first experiment’s results. Sections IV and V respectively describe the design and results of our 

second experiment. Section VI concludes and discusses policy implications. 

 

I. Participant recruitment 

We conducted our two experiments using participants from the RAND American Life 

Panel (ALP), a panel of respondents at least 18 years old who are selected to be representative of 

the U.S. adult population. ALP respondents participate in approximately two half-hour surveys 

per month over the Internet, and respondents who do not have their own Internet access have it 

provided to them by RAND.8 

Conducting the experiments through the ALP offers several advantages. First, because 

ALP members have an ongoing relationship with RAND, they are likely to trust that the 

                                                
8 The following paragraph from the RAND website contains information on how the ALP forms its sample: 
“ALP members have been recruited from multiple sources over the years. Many ALP members were recruited from 
other completed surveys. The original ALP cohort, for example, was initially recruited for a RAND-University of 
Michigan collaboration on the Health and Retirement Survey. Since then, ALP members have been recruited from 
several other surveys and directly for the panel using multiple modes (in-person/face-to-face, telephone, and mail) 
and probability-based sampling methods, including address-based samples and telephone (random-digit dial) 
samples.” - https://www.rand.org/research/data/alp/panel/recruitment.html 
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experimental procedures described to them, especially regarding the detailed rules of the 

financial accounts, will be carried out as promised. Second, ALP members are accustomed to 

reading experimental instructions, so they are likely to understand the nature of the decisions that 

they are asked to make. Indeed, responses to our debriefing questionnaire suggest that 

participants did not find our instructions confusing. Third, the private nature of an ALP 

member’s participation in the study over the Internet casts doubt on some alternative 

interpretations of the demand for commitment savings accounts. For example, some individuals 

may make deposits to commitment accounts not because they have self-control problems but 

instead because commitment accounts protect financial resources from family members’ and 

friends’ requests for money. It is unlikely that participants in our experiments would make 

deposits to our commitment accounts for this reason, as even the liquid account that we offer to 

participants is difficult for others to observe and hence largely protected from others’ requests. A 

small number of individuals in our experiments are in the same household as other participants 

and may therefore have their experimental participation observed, but these individuals do not 

drive our results—our conclusions do not change if these individuals are dropped from the 

analysis. 

For the first experiment, RAND sent an email in early 2010 to 750 ALP members 

inviting them to participate in a year-long experiment on financial decision-making that would 

provide at least $40 in compensation. 495 members consented to participate, and all of them 

completed the study. Forty-one participants in the first experiment are in the same household as 

at least one other participant in the first experiment. 

The recruitment procedure for the second experiment mirrored the procedure for the first 

experiment. In early 2011, RAND emailed 737 ALP members inviting them to participate in an 

experiment that would provide approximately $100 in compensation. 550 of the invited members 

completed the study. There is no overlap between the participants in the first experiment and the 

participants in the second experiment. Furthermore, no participant in the second experiment is in 

the same household as another participant in the second experiment, although 23 participants in 

the second experiment are in the same household as a participant in the first experiment. 

The Harvard University Institutional Review Board approved both experiments, and 

informed consent was obtained from all participants in both experiments. 
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In both experiments, some ALP members who were invited to participate did not enroll 

in the study, so our experimental samples may not be representative of the U.S. adult population. 

However, while the lack of representativeness implies that the magnitudes of the effects 

observed in the experiments may not generalize to the U.S. adult population, it should not affect 

our main qualitative conclusions regarding the existence of individuals who, when asked to 

allocate resources between a liquid account and a commitment account with the same interest 

rate, respond to an increase in the early withdrawal penalty by increasing their commitment 

account deposits. 

The demographic characteristics of the participants, which were collected by RAND in 

other surveys, are summarized in Table 1. In both experiments, 43% of the participants are male, 

and their ages are distributed fairly evenly across six ten-year age categories. Nearly two-thirds 

have at least some college education. Less than 10% of participants have annual household 

income below $15,000, while 17% of participants have annual household income of at least 

$100,000. Two-thirds are married, and more than 60% are currently working. Approximately 

80% are White/Caucasian, and approximately 10% are Black/African American. Finally, the 

median participant has one other member in his or her household. 

 

II. Design of Experiment 1 

A. Experimental conditions 

Participants in our first experiment allocated an experimental endowment between a 

liquid account and a commitment account. We randomly assigned each participant to one of 

seven experimental conditions. The features of the liquid account were constant across 

conditions, but the features of the commitment account varied. A within-subject experimental 

design in which a given participant made allocation decisions for several different versions of the 

commitment account would have had the desirable property of eliciting individual-level demand 

for commitment account deposits as account features vary, but we instead used a between-

subjects experimental design to make the decision task simple for participants and to avoid the 

potential experimenter demand effects associated with a within-subject design. Thus, each 

participant saw only one version of the commitment account. 

The illiquidity of the commitment account varied across conditions.  In all of these 

conditions, early withdrawals from the commitment account are defined as withdrawals 
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requested prior to a commitment date chosen (and permanently fixed) by the participant at the 

beginning of the experiment.  Withdrawals from the commitment account made before this 

commitment data were penalized in different ways in the treatment arms. Early withdrawals were 

subject to a 10% penalty, a 20% penalty, or disallowed altogether. We asked participants to 

choose their own commitment dates to allow for heterogeneity in the horizons over which 

individuals wished to generate spending. The 10% penalty condition was chosen to mirror the 

existing penalty levied on non-hardship pre-retirement 401(k) and IRA withdrawals in the U.S. 

The no-early-withdrawal condition mirrors the complete lack of pre-retirement liquidity in some 

defined contribution retirement savings systems in other countries (Beshears et al., 2015).9 No 

version of the commitment account permitted withdrawals during the first week of the 

experiment. (For balance, the liquid account also did not permit withdrawals during the first 

week of the experiment.)  

Balances in the liquid account earned a 22% annual interest rate, while balances in the 

commitment account earned a 21%, 22%, or 23% annual interest rate. The account interest rates 

were chosen to be higher than typical credit card interest rates so that most participants would 

not find it advantageous to allocate money to the liquid account just to withdraw it immediately 

to pay down credit card debt. Of course, savings accounts outside of our experiment have much 

lower interest rates, and the level of the experimental accounts’ interest rates may affect the 

demand for commitment and how commitment account deposits respond to account liquidity. 

High interest rates may make illiquidity more attractive because it helps to lock in high returns, 

or high interest rates may make illiquidity less attractive because the high interest rates 

themselves serve as a deterrent to early withdrawals, rendering withdrawal restrictions 

superfluous. However, these issues do not pose a problem for our research design. Our 

conceptual arguments regarding fully sophisticated, partially sophisticated, and naïve present-

                                                
9 We are cautious in generalizing our results due to important differences between our experiment and real-world 
401(k) plans. First, our interest rates are much higher than market interest rates and our experimental endowments 
are small compared to actual 401(k) balances. Second, our experiment studies windfalls and not “earned” income, 
which may have different mental frames.  Third, our experiment and the associated theoretical framework (see 
appendix B) require individuals to allocate a portion of wealth from a given endowment, whereas actual 401(k) 
plans require individuals to make regular deposits at each pay cycle. In a typical 401(k) setting, however, individuals 
set up automatic contributions for their future selves (rather than manually making each 401(k) contribution), and 
since individuals are unlikely to cancel their contributions (due to inertia/switching costs), the initial 401(k) 
allocation decision may serve as a form of partial commitment, generating some limited similarity with the once-
and-for-all allocation decision in our experiment. On the other hand, 401(k) contributions that result from a default 
option (such as 401(k) contributions induced by automatic enrollment) contrast with the “active choice” allocation 
decision in our experiment.  
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biased agents and agents without present bias rely only on the liquid account and commitment 

account interest rates being equal, and our experiment is intended to produce generalizable 

insight into the qualitative impact of varying commitment account illiquidity, not the quantitative 

magnitude of the impact. 

Table 2 summarizes the experimental design and gives the number of participants in each 

condition.10 Instead of having a full 3 × 3 factorial design involving nine types of commitment 

accounts (all three interest rates and all three degrees of illiquidity), the experiment omitted the 

two arms where the commitment account has a 21% interest rate and (i) imposes a 20% early 

withdrawal penalty, or (ii) prohibits early withdrawals. We anticipated that commitment 

accounts with a 21% interest rate would not attract large allocations, so we did not want to 

devote much of our sample to those conditions. However, we did want to compare commitment 

account allocations when the commitment account interest rate was lower than, equal to, or 

higher than the liquid account interest rate. Therefore, we included one condition where the 

commitment account paid a 21% interest rate. 

 

B. Initial allocation task 

When individuals began participating in the experiment, they first saw a series of screens 

describing the details of the experiment. They would receive $50, $100, or $500, depending on a 

random number drawn in the next national Powerball lottery. Their task was to make three 

allocation decisions: divide each of the possible monetary endowments between a liquid account 

and a commitment account. They would receive weekly emails that displayed their account 

balances and a link to the webpage where they could request withdrawals (including partial 

withdrawals). They could also log into the study website at any time to view their balances and 

request withdrawals. Transfers between the two accounts would be impossible after the initial 

allocation, and withdrawal requests would result in a check being mailed to the participant within 

three business days. 

Throughout the experiment, the liquid account was labeled the “Freedom Account,” and 

the commitment account was labeled the “Goal Account.” These labels were intended to help 

participants remember each account’s rules and understand their purposes. The description of the 

                                                
10 The number of participants is not perfectly balanced across cells because the ALP’s random assignment algorithm 
made the cell sizes equal only in expectation; the realized cell sizes could differ from each other. 
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liquid account emphasized that it permitted flexibility. The description of the commitment 

account emphasized that it could help participants reach their savings goals. Participants using 

the commitment account would have to select a commitment date (labeled the “goal date”) no 

later than one year from the current date, and this date might be associated with a gift purchase, a 

vacation, another special event, or no particular purpose. Appendix Figures A1 and A2 show the 

screens explaining the accounts. Note that the experiment did not have a condition in which an 

account was labeled the “Goal Account” but was not associated with early withdrawal 

restrictions, so we cannot isolate the effect of account labeling. Instead, the labeling was held 

constant across all of the experimental conditions. Thus, while labeling was a relevant contextual 

factor, the design allows us to isolate the effect of varying the degree of commitment account 

liquidity, which is our primary research question. 

All participants allocated the $50 endowment first, the $100 endowment second, and the 

$500 endowment third. Whenever participants allocated any money to the commitment account, 

they were invited but not required to associate a goal with the commitment account (see 

Appendix Figure A3). The $50, $100, or $500 endowment is a windfall, and participants’ 

decisions when allocating a windfall between the liquid account and the commitment account 

may differ from the decisions they would make if they were allocating money they already had. 

Nonetheless, the relationship between commitment account allocations and account withdrawal 

restrictions in our experiment sheds light on how individuals think about the use of illiquid 

accounts. 

Finally, participants chose four Powerball numbers. In the twice-weekly Powerball 

lottery, six integers from 1 to 39 are randomly drawn without replacement, and one of these 

numbers is designated as the “Powerball.” All numbers have an equal likelihood of being the 

Powerball. If the Powerball in the next drawing was the first or second number chosen by the 

participant, she received a $500 endowment in the experiment; if the Powerball was the third or 

fourth number chosen by the participant, she received $100; and otherwise, she received $50. 

The money was then allocated between the two accounts according to the participant’s stated 

wishes for the given monetary amount. After the Powerball drawing, participants received emails 

indicating the dollar amount they were given and reminding them of the allocation they had 

chosen for that amount. All participants chose their allocations between February 1, 2010, and 

February 11, 2010. 
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C. Withdrawals 

Appendix Figure A4 shows an example of the weekly email sent to participants, and 

Appendix Figure A5 shows the summary webpage participants saw when they logged into the 

experimental website. When a participant requested a withdrawal, a message asked the 

participant to confirm the withdrawal amount and the amount by which the account balance 

would be reduced. 

If participants withdrew all the money from their accounts before a year had elapsed, they 

were asked to complete an exit questionnaire asking whether any parts of the study were 

confusing and whether they would have changed any of their decisions in the experiment with 

the benefit of hindsight. If participants still had money in their accounts one year after their 

initial allocation decision, their remaining balances were automatically disbursed to them, and 

they were asked to complete the same exit questionnaire. We report results from the exit 

questionnaire in Appendix Table A8. 

 

III. Results of Experiment 1 

A. Initial allocations 

We first examine the initial allocation decisions of participants. We treat each 

participant’s three allocation decisions as three separate observations, and we perform statistical 

inference using standard errors clustered at the participant level.11 Table 3 shows the mean 

fraction allocated to the commitment account by experimental condition. We have three main 

results.12 

First, about half of initial balances are allocated to the commitment account when it has 

the same interest rate as the liquid account (22% column in Table 3, averaging across all penalty 

types), and about one-quarter of initial balances are allocated to the commitment account when it 

                                                
11 Across all experimental conditions, 42% of participants allocate the same fraction of the endowment to the 
commitment account for all three allocation decisions. Among participants who do not choose the same allocation 
for all three decisions, commitment account allocations generally increase as the initial endowment amount 
increases, but our results are qualitatively similar if we separately examine $50 allocation decisions, $100 allocation 
decisions, or $500 allocation decisions. We speculate that changing the endowment amount changes the set of items 
that come to mind as temptation goods or consumption goals, sometimes leading to changes in the fraction of the 
endowment allocated to the commitment account. 
12 Our results are nearly identical if we control for participant characteristics using regressions. Appendix Table A1 
shows that we see similar patterns when we examine the extensive margin of commitment account utilization, 
although the statistical significance of the differences is weaker. 
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has a lower interest rate than the liquid account (21% column). Thus, it seems that some 

participants value commitment, as they are willing to use the commitment account despite 

earning no additional interest or even forgoing interest. Of course, positive demand for the 

commitment account could be due to experimenter demand effects, so we do not emphasize this 

result. We are primarily interested in how commitment account demand varies as the illiquidity 

of the account increases. 

Second, when the commitment account and the liquid account have the same interest rate 

(22% column), stricter commitment accounts are more attractive. As we move from a 10% early 

withdrawal penalty to a 20% early withdrawal penalty to a complete prohibition on early 

withdrawals, the fraction allocated to the commitment account rises from 39% to 45% to 56%. 

The first and second percentages are not statistically significantly distinguishable from each 

other, but the first and third are, as well as the second and third. This result gives us some 

confidence that the value participants place on commitment is not purely due to experimenter 

demand effects. Although demand effects could explain why a positive amount is deposited to 

commitment accounts, it is not obvious why demand effects would become stronger as the 

commitment account becomes more illiquid. Variation in illiquidity occurred exclusively 

between participants, and participants were not aware that illiquidity varied across participants. 

The effect of increasing the commitment account’s illiquidity can be benchmarked 

against the effect of increasing the commitment account’s interest rate. Comparing across 

conditions with a 10% early withdrawal penalty, as the commitment account’s interest rate rises 

from 21% to 22% to 23%, the fraction allocated to it rises from 28% to 39% to 58%. The 

differences across these three conditions are statistically significant. Thus, starting with a 10% 

penalty commitment account with a 22% interest rate, moving to a prohibition on early 

withdrawals has approximately the same effect on commitment account usage as increasing the 

interest rate to 23%. 

Third, when the interest rate on the commitment account is higher than the interest rate 

on the liquid account, the relationship between commitment account allocations and illiquidity 

disappears (23% column). Commitment accounts with a 23% interest rate attract approximately 

60% of the endowment regardless of their early withdrawal policy. Appendix Table A2 uses a 

regression framework to show that the negative interaction between the effect of the 23% interest 
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rate (relative to the 22% interest rate) and the effect of complete illiquidity (relative to the 10% 

early withdrawal penalty) is statistically significant. 

When participants allocate money to a commitment account, they are required to specify 

a commitment date before which early withdrawal restrictions apply. Table 4 shows the mean 

number of days between the participant’s initial allocation date and his commitment date. This 

average varies between 186 days and 234 days across conditions. Appendix Figure A12 

additionally shows the distribution of days until commitment date by treatment arm. An 

alternative measure of commitment takes into account both the amount of money committed and 

the time until the commitment date. Thus, for each allocation decision, we calculate the dollar-

weighted days to commitment date, which is the fraction of balances allocated to the 

commitment account multiplied by the number of days between the allocation decision date and 

the commitment date. 

Table 5 displays the mean dollar-weighted days to commitment date by experimental 

condition. The results are similar to what we found for percentage allocations to the commitment 

account, but slightly weaker statistically. When the commitment account pays a 22% interest 

rate, the mean dollar-weighted days to commitment date increases from 82 to 101 to 132 as we 

move from a 10% early withdrawal penalty to a 20% early withdrawal penalty to a prohibition 

on early withdrawals. When the commitment account has a 10% penalty on early withdrawals, 

the mean dollar-weighted days to commitment date increases from 64 to 82 to 130 as the interest 

rate increases from 21% to 22% to 23%. When the commitment account pays a 23% interest rate, 

the mean dollar-weighted days to commitment date has no relationship with illiquidity.13 

In Online Appendix B, we show theoretically that sophisticated present-biased agents 

will allocate more to the commitment account as its illiquidity rises (under a wide range of taste 

shock distributions).  Rising allocations to the commitment account is the pattern we empirically 

observe in the arms of the study in which the liquid account and the commitment account pay the 

same interest rate (i.e., 22%). The weaker relationship between allocations to the commitment 

account and commitment account illiquidity when the commitment account pays a higher 

interest rate than the liquid account (23% for the commitment account vs. 22% for the liquid 
                                                
13 A participant who is offered a commitment account with a 23% interest rate might allocate the entire endowment 
to the commitment account but choose the earliest possible commitment date in order to earn the higher interest rate 
while avoiding commitment. We see little evidence of this behavior. Of the 214 participants who had access to the 
23% interest rate commitment account, only four participants selected goal dates within the first two weeks after the 
initial allocation decision. 
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account) is theoretically predicted if there are also agents with standard exponential discounting 

and/or naïve present-biased agents among our experimental participants. When the commitment 

account has an interest rate premium, it attracts some deposits from these two groups.14 

However, since they have no desire for commitment, their commitment account allocations 

decrease as the account becomes more illiquid, partially offsetting the rising allocations to the 

commitment account by sophisticated present-biased agents. This offset affect implies that the 

slope of allocations with respect to rising illiquidity is predicted to be lower in the arms of the 

study in which the commitment account has a 23% rate of interest than it is in the arms of the 

study in which the commitment account has a 22% rate of interest.  (Recall that the liquid 

account has a 22% rate of interest in all arms of the study.)  When the commitment account pays 

the same interest rate as the liquid account (i.e., the 22% arm for commitment account), the 

model predicts that both agents with standard exponential discounting and agents that have naïve 

present-bias will allocate no money to the commitment account regardless of its strictness. 

Therefore, the theoretically predicted relationship between rising withdrawal penalties and rising 

commitment account balances is driven by the sophisticated present-biased agents in the arms of 

the study in which the commitment account has the same interest rate as the liquid account. 

We linked the data from our experiment with other participant data available from the 

RAND American Life Panel and examined correlations between commitment account 

allocations in the experiment and variables such as credit card usage. We did not identify any 

correlations that survive correction for multiple hypothesis testing. Appendix Table A7 shows a 

sample of these correlations. 

 

B. Withdrawals 

What happens to account balances after the initial allocation? For each participant and 

each day during the year-long experiment, we calculate the sum of the liquid account and 

commitment account balances that the participant would have had if no withdrawals had been 

requested. This hypothetical total balance uses the allocation decision for the one endowment 

amount that the participant ended up receiving ($50, $100, or $500). We then calculate the ratio 

                                                
14 In theory, agents who believe themselves to be time-consistent should choose the earliest possible commitment 
date for their commitment account. The absence of such behavior may be due to an experimenter demand effect, 
where participants feel that they are “misbehaving” if they game the system by allocating money to the commitment 
account while creating negligible commitment. 
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of the participant’s actual balance to the hypothetical total balance on each day, and we plot the 

mean of this ratio against the number of days since the endowment was received.15 In order to 

facilitate the relevant comparisons, we present subsets of the seven conditions in each of the 

three graphs in Appendix Figure A6. 

In all conditions, most of the experimental endowment stays in the accounts until the very 

end of the experiment. The lowest ending mean balance ratio is 0.626, and the highest is 0.723. 

The top graph in Appendix Figure A6 appears to show that withdrawals take place earlier in the 

experiment in the treatment arms in which when the interest rate on the commitment account is 

lower. Holding fixed the withdrawal penalty at 10%, the average balance ratio across all the days 

after endowment receipt is 0.814 when the commitment account interest rate is 21%, 0.831 when 

the commitment account interest rate is 22%, and 0.869 when the commitment account interest 

rate is 23%. However, with a standard error on each average of about 0.03, we do not have the 

statistical power to reject equality. 

The next two graphs in Appendix Figure A6 indicate that withdrawal patterns do not vary 

strongly with the commitment account’s degree of illiquidity.16 When both the commitment 

account and the liquid account have the same interest rate, the average balance ratio across all 

days is 0.831 with a 10% early withdrawal penalty, 0.837 with a 20% early withdrawal penalty, 

and 0.827 with no early withdrawals allowed. When the commitment account has a higher 

interest rate than the liquid account, the average balance ratio across days is 0.869 with a 10% 

early withdrawal penalty, 0.829 with a 20% early withdrawal penalty, and 0.857 with no early 

withdrawals allowed. We cannot reject the hypothesis that the average balance ratio does not 

change as illiquidity varies while holding fixed the commitment account interest rate.17  

                                                
15 Recall that there was a gap between when the allocation decision was made and when the endowment was 
received because we needed to wait for the next Powerball lottery drawing to determine how large the participant’s 
endowment would be. 
16 We display various withdrawal statistics in Appendix Table A4. Appendix Table A6 also shows statistics related 
to incurred penalties. 
17 To offer a different perspective on withdrawal decisions, Appendix Figure A7 shows average balance ratios for 
each experimental condition at four points in time: on the day of the initial deposit into participant accounts, three 
days before the commitment date, three days after the commitment date, and three days before remaining account 
balances were automatically disbursed. For participants who did not allocate any funds to a commitment account, 
we use the balance ratio on the initial deposit date as the balance ratio three days before the commitment date, and 
we use the balance ratio three days after the initial deposit date as the balance ratio three days after the commitment 
date. This analysis of withdrawals is imperfect because the commitment date is an endogenous decision that is 
influenced by treatment assignment, but we include the analysis because it allows us to examine withdrawal 
decisions around the date that a participant deems most relevant for commitment. We find that holding fixed the 
commitment account interest rate, participants who were not allowed to withdraw early have the highest balance 
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The net effect of commitment account illiquidity on balance ratios is complicated by the 

competing channels through which illiquidity may affect withdrawal behavior. On the one hand, 

commitment account illiquidity positively impacts balance ratios because individuals in the more 

illiquid treatment groups allocate more to their commitment accounts. On the other hand, 

commitment account illiquidity negatively impacts balance ratios because individuals in the 

more illiquid treatments set earlier commitment dates. Additionally, incurred penalties may 

lower balance ratios for individuals in the 10% or 20% early withdrawal penalty conditions as 

compared to individuals that cannot incur penalties in the no early withdrawals condition.18 

These competing effects generate muddy predictions and lower our power to detect differences. 

In addition, (continuous) withdrawal decisions depend on many realizations that occur during the 

one-year duration of the experiment (e.g., liquidity shocks and taste shocks) while the ex-ante 

commitment decision depends on expectations about these events. Accordingly, withdrawal 

decisions are noisier than ex-ante commitment decisions, further challenging our power to make 

inferences about withdrawal effects by treatment arm.   

 

IV. Design of Experiment 2 

Our second experiment investigates several questions motivated by the first experiment. 

First, do voluntary commitment accounts discourage withdrawals? To address this, we introduce 

greater exogenous variation in the strength of commitment in order to be able to detect 

withdrawal effects more reliably. Second, given some participants’ preference for more illiquid 

commitment accounts, why are such commitment products rarely observed in the market? We 

test one hypothesis: a highly illiquid commitment account is attractive when compared only to a 

fully liquid account, but unattractive when a less illiquid commitment account is added to the 

choice set, since the latter makes the highly illiquid account seem like an extreme option 

                                                                                                                                                       
ratio three days before the commitment date. When the commitment account pays a 22% interest rate, the balance 
ratio is 0.939 for the 10% penalty condition, 0.926 for the 20% penalty condition, and 0.948 for the no-withdrawal 
condition. When the commitment account pays a 23% interest rate, the balance ratio is 0.903 for the 10% penalty 
condition, 0.894 for the 20% penalty condition, and 0.953 for the no-withdrawal condition. However, these 
differences within interest rate condition are not statistically significant. We conduct a similar analysis that adjusts 
for the fact that the mean commitment date differs across arms (see Appendix Discussion A1). While we find 
suggestive evidence that stronger commitment raises balance ratios, we again find no statistically significant 
differences between the averages.   
18 It is possible that the savings goals set during the initial allocation decision impact later withdrawal behavior. If 
either the goals themselves or the withdrawal behavior originating from the goals differ by experimental condition, 
we might expect average balance ratios to differ as well.  
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(Simonson, 1989). Furthermore, the complexity of choosing from a set with multiple 

commitment accounts may make individuals favor the simple liquid account (Redelmeier and 

Shafir, 1995). Finally, strict commitment has the advantage of preventing overspending but does 

not allow participants to access their funds in a financial emergency. Is a commitment account 

that offers early liquidity only in the event of an emergency more attractive to participants than a 

commitment account that prohibits all early withdrawals? 

 

A. Experimental conditions 

Participants in our second experiment were randomized into four treatment conditions. In 

all conditions (and consistent with the first experiment), participants had access to a liquid 

account that paid a 22% interest rate and allowed penalty-free withdrawals. In contrast to the first 

experiment, the commitment accounts in the second experiment always paid a 22% interest rate 

and varied across conditions only in their illiquidity characteristics. Two conditions mimicked 

conditions in the first experiment for the purposes of replication. In the first arm (for replication), 

participants allocated their endowment between the liquid account and a commitment account 

that imposed a 10% penalty on withdrawals before the participant’s chosen commitment date. In 

the second arm (for replication), participants allocated their endowment between the liquid 

account and a commitment account that prohibited withdrawals before the participant’s self-

selected commitment date. In the third arm, participants allocated their endowment among the 

liquid account and two different commitment accounts, one that imposed a 10% penalty on early 

withdrawals and the other that prohibited early withdrawals (mirroring the different goal 

accounts available to participants in the first two arms of the experiment). Participants in this 

third arm could pick any convex combination across the three accounts, and each commitment 

account could be assigned its own commitment date if both were used. In the fourth and final 

arm, participants allocated their endowment between a liquid account and a new type of 

commitment account with a “safety valve” feature that prohibited early withdrawals unless a 

participant indicated that the funds were needed for a financial emergency. Financial 

emergencies would not be verified, but participants were asked to indicate honestly whether or 

not they were experiencing a financial emergency. The safety valve commitment account 

attempts to impose a psychological cost of lying only on participants who make an early 

withdrawal when they are not experiencing a financial emergency, creating a state-contingent 
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early withdrawal penalty. This account was chosen to partially capture the provisions that exist 

in 401(k) and IRA accounts that allow for penalty-free pre-retirement withdrawals in the case of 

certain financial hardships;19 some other countries with defined contribution retirement savings 

systems also allow for pre-retirement withdrawals only in the case of certain financial hardships 

(Beshears et al., 2015). 

After participants indicated their desired allocations, they were randomly assigned to 

receive either $100 allocated according to their wishes or $100 allocated entirely to the liquid 

account. Table 6 shows the number of participants assigned to each experimental condition, 

broken out into the number who received allocations according to their wishes and the number 

who received all of their funds in the liquid account. We did not stratify by experimental 

condition when randomly assigning participants to receive their chosen allocations or the 100% 

liquid account allocation, so the distribution of participants within each experimental condition is 

unbalanced. 

 

B. Initial allocation task 

Participants were told that they would receive $100 to allocate between the accounts 

offered in their condition. The liquid account was again labeled the “Freedom Account,” and the 

commitment accounts were again labeled “Goal Accounts.” The experimental website would 

display balances and allow withdrawal requests at any time,20 and weekly emails would also 

display balances and a link to the withdrawal webpage. Transfers between the accounts would 

not be allowed, and checks would be mailed within three business days of a withdrawal request. 

The descriptions of the liquid account, the 10% penalty commitment account, and the no-

early-withdrawal commitment account were the same as the descriptions used in the first 

experiment. When the 10% penalty account and the no-early-withdrawal account were offered 
                                                
19 401(k) hardship withdrawals differ from our safety-valve treatment in three key ways. First, some hardship 
withdrawals are still penalized with the 10% penalty. Second, the financial circumstance necessitating a hardship 
withdrawal must correspond with an IRS-listed financial hardship; in our safety-valve treatment, we did not specify 
qualifying financial hardships. Third, until recently employers had to verify that the requesting employee was indeed 
experiencing a financial hardship. An IRS memo distributed in 2017, however, changed hardship withdrawal rules 
to allow employers to offer self-substantiation for financial hardships, along the same lines as our safety-valve 
treatment. The Bipartisan Budget Act of 2018 additionally repealed the 6-month suspension of elective deferrals 
following the hardship withdrawal and removed the mandate that required individuals to take out a 401(k) loan prior 
to a hardship withdrawal. See https://www.irs.gov/retirement-plans/retirement-plans-faqs-regarding-hardship-
distributions and https://www.irs.gov/pub/foia/ig/spder/tege-04-0217-0008.pdf for more information. 
20 Like the first experiment, the second experiment permitted withdrawals no sooner than one week after the initial 
allocation decision. 
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simultaneously, they were labeled “Goal Account A” and “Goal Account B,” respectively (see 

Appendix Figure A8). Participants learned that the two commitment accounts could be assigned 

distinct commitment dates (again labeled “goal dates”). In the case of the safety valve account, 

participants were informed that early withdrawals were possible only when a financial 

emergency occurred. Participants would be the sole judges of whether or not an emergency was 

actually occurring (see Appendix Figure A9). 

Participants were told that they would receive their chosen allocation with 50% 

probability and an allocation selected by the experimenters with 50% probability. They did not 

know that the allocation selected by the experimenters would place all of the money in the liquid 

account. A computer rather than a public randomizing device was used for this randomization 

procedure. Finally, participants made their allocation and commitment date choices. Participants 

were then informed whether they were receiving their chosen allocation or the 100% liquid 

account allocation. 

Participants completed this initial phase of the experiment between February 14, 2011, 

and March 2, 2011. The experiment ended for all participants on September 1, 2011. Therefore, 

unlike the one-year duration of the first experiment, the second experiment’s duration was only 

about half a year. 

 

C. Withdrawals 

All participants who requested withdrawals were asked to confirm their requests. In 

addition, participants who wished to make early withdrawals from the safety valve account were 

shown the following text: 

We are relying on you to be honest in judging whether you have a 
financial emergency. If you are sure you want to make a 
withdrawal, please type the sentence below, then click “Next.” 
Otherwise, click “Cancel my withdrawal.” 
 

The sentence that these participants were asked to type was, “I attest that I have a financial 

emergency.” However, the website accepted any entered text. 

The second experiment gave an exit questionnaire to participants who withdrew all of 

their money before September 1, 2011. Participants who had remaining balances on September 

1, 2011 automatically received checks for their balances and received emails with links to the 

same exit questionnaire. The exit questionnaire gave participants the opportunity to identify 
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confusing aspects of the experiment.21 Also, whenever participants in the second experiment 

made any withdrawals (including partial withdrawals) before September 1, 2011, they were 

given the option to provide the reasons for the withdrawal. 

 

V. Results of Experiment 2 

A. Initial allocations 

Table 7 shows the mean fraction of the endowment allocated to a commitment account in 

each experimental condition. When participants are offered only the liquid account and the 10% 

penalty account, the commitment account receives 46% of the endowment. When participants 

are offered only the liquid account and the no-early-withdrawal account, the mean commitment 

account allocation is 54%, which is significantly higher (p = 0.034) than the 46% allocation in 

the former condition. Thus, we replicate the findings from the first experiment that commitment 

is desirable, and stronger commitment is more attractive when the commitment and liquid 

accounts pay the same interest rate. 

The no-early-withdrawal account is appealing even when it is offered in the same choice 

set as the 10% penalty account. In this arm, the no-early-withdrawal account attracts 34% of the 

endowment, while the 10% penalty account attracts only 16%, a difference that is highly 

significant (p < 0.001). We therefore find no evidence that the lack of strict commitment 

accounts in the marketplace is due to the simultaneous presence of partially illiquid accounts. 

Surprisingly, total allocations to commitment accounts are not higher when two 

commitment accounts are available rather than one. With two commitment accounts, the 

commitment accounts receive 50% of the endowment in total. This is halfway between the 46% 

allocation when the 10% penalty account is the only commitment account and the 54% allocation 

when the no-early-withdrawal account is the only commitment account. It is possible that the 

availability of two commitment accounts makes the allocation decision more complex, leading 

participants to view the simple and distinct liquid account as more desirable (Redelmeier and 

Shafir, 1995). Intuitively, if a participant has a hard time choosing between two similar 

commitment accounts, the participant may take the exit strategy of adopting a conflict-avoiding 

                                                
21 In contrast to the first experiment, participants in the second experiment were not asked to explain anything that 
they would have done differently in retrospect. 
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alternative (i.e., the liquid account). This is an instance of “reason-based choice” (Shafir, 

Simonson, and Tversky, 1993). 

Our attempt to create a commitment account that is more appealing than the no-early-

withdrawal account was unsuccessful. The safety valve account receives a mean allocation of 

45%. This is statistically indistinguishable from the 46% allocation to the 10% penalty account 

when it is the only commitment account available, and significantly less (p = 0.018) than the 

54% allocation to the no-early-withdrawal account when it is the only commitment account 

available. It may be that the psychological cost of lying about a financial emergency in order to 

make a withdrawal is too low for the safety valve commitment account to be a strong 

commitment device.22 

Table 8 displays the mean days between the initial allocation date and the commitment 

date, and Table 9 shows the mean dollar-weighted days to commitment date. Appendix Figure 

A13 shows the distribution of days until commitment date. The results in Table 9 are in line with 

the initial commitment account allocations in Table 7. Mean dollar-weighted days to 

commitment date rises from 62 to 64 to 75 in the single commitment account conditions as the 

commitment account changes from safety valve to 10% penalty to no early withdrawals. The 

difference between the safety valve and no early withdrawal conditions is significant (p = 0.046), 

but not the difference between the 10% penalty and no early withdrawal conditions (p = 0.137).23 

When two commitment accounts are available, the mean dollar-weighted days to commitment 

date of 71 lies between the values in the arms where only one commitment account is available 

and the commitment account either imposes a 10% penalty or does not allow early withdrawals. 

 

B. Withdrawals 

Because we randomly assigned half of participants to receive all of their endowment in 

the liquid account, we have greater exogenous variation in liquidity than in the first experiment, 

which we can use to identify whether the commitment accounts help participants save more. 

Appendix Figure A10 shows the balance ratios over time for the four experimental conditions, 

breaking apart participants by whether they received their endowments allocated according to 
                                                
22 All of the allocation results are qualitatively unchanged if we adjust for participant characteristics using 
regressions, except that the difference between the safety valve account allocation and the no-early-withdrawal 
account allocation when only one commitment account is offered is significant at only the 10% level. Appendix 
Table A3 shows results for the extensive margin of commitment account utilization. 
23 These two p-values are 0.101 and 0.099, respectively, when we control for participant characteristics. 
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their choices or 100% in the liquid account.24 Because participants made initial allocation 

decisions on different dates but completed the experiment on the same date (September 1, 2011), 

some participants participated in the experiment for slightly longer periods of time than others. 

The figure displays only the first 183 days since endowment receipt, so that the sample remains 

constant within each graph. To provide a complementary perspective, Appendix Figure A11 

shows mean balance ratios in each of the experimental conditions, separately for participants 

who received their own allocation choices and those who received the entire endowment in the 

liquid account, at four points in time: the day of the initial deposit into the participant’s accounts, 

three days before the participant’s commitment date, three days after the participant’s 

commitment date, and three days before remaining account balances were automatically 

disbursed to the participant. Appendix Table A5 shows additional withdrawal statistics.   

Consistent with the safety valve account being a weak commitment device, the balance 

ratios for those in the safety valve condition do not markedly differ when participants receive all 

of their endowment in the liquid account instead of according to their chosen allocation. In 

contrast, balance ratios are substantially lower in the 10% penalty and no early withdrawal 

conditions with only one commitment account if all of the endowment was deposited into the 

liquid account. The same pattern emerges when there are two commitment accounts, although 

the gap is much smaller. In Table 10, we report the difference in balance ratio means within 

condition at selected points in time during the experiment, as well as for the four experimental 

conditions pooled. The results for the pooled sample suggest that the commitment accounts do 

significantly reduce withdrawals. Of course, we do not observe participants’ other financial 

accounts, so higher balances in the experimental accounts may be offset by lower balances in 

accounts outside the experiment.  

 

VI. Conclusion 

This paper studies the demand for commitment devices in the form of illiquid financial 

accounts, focusing on individuals’ responses to variation in early withdrawal penalties. When we 

ask experimental participants to allocate an endowment between a liquid account and a 
                                                
24 For one participant in the no early withdrawal condition, we have conflicting records as to whether the participant 
was randomly assigned to receive the chosen commitment account allocation or was randomly assigned to receive 
the entire endowment in the liquid account. We drop this participant from the data set when analyzing withdrawal 
patterns, but the results do not change materially if we assume that the participant was randomly assigned to one 
group or the other. 
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commitment account with the same interest rate, we find that commitment account allocations 

are increasing in the commitment account’s degree of illiquidity. This result is consistent with 

the presence of some partially- or fully-sophisticated present-biased agents. However, when the 

commitment account pays a higher interest rate than the liquid account, we find that this positive 

relationship is flattened: commitment account allocations do not robustly rise with the 

commitment account’s degree of illiquidity.  This flattening is consistent with the hypothesis that 

naïve present-biased individuals or individuals without present bias are also in our sample. Thus, 

increasing the illiquidity of 401(k) and IRA accounts, which yield higher after-tax returns than 

more liquid accounts, may not increase aggregate 401(k) and IRA contributions despite the 

desire for strict commitment within a (sophisticated, present-biased) segment of the population. 

Many U.S. retirement savings accounts only weakly restrict pre-retirement spending. 

Withdrawals from 401(k) plans and IRAs before the age of 59½ generate a 10% tax penalty, and 

there are many classes of withdrawals from these accounts that are penalty-free. It is estimated 

that 46% of workers with 401(k) accounts who leave their jobs receive their 401(k) balances as a 

lump-sum withdrawal (Hewitt Associates, 2009), and retirement savings plan managers assert 

that this “leakage” is socially sub-optimal (Steyer, 2011). Our experimental results indicate that a 

fraction of the population—those present-biased individuals who are sophisticated about their 

present bias—might not object to or even welcome increasing the illiquidity of retirement 

accounts. Future work should address the challenge of designing the liquidity features of an 

optimal retirement savings system that takes into account the presence of both sophisticated and 

naïve present-biased individuals, as well as individuals with no present bias at all.  

The results from the experiments reported in this paper raise the possibility that voluntary 

commitment accounts with modest financial incentives could improve the lifecycle welfare of 

both sophisticated agents (who understand the benefits of the penalties/illiquidity) and naïve 

agents (who invest in those commitment accounts for the excess return, despite, and not because 

of, the illiquidity).  Our empirical results suggest that many households might be tolerant of 

highly illiquid retirement savings accounts if those accounts had a modest sweetener (e.g., a 

higher return than alternative liquid investments).  Across all of our experimental treatments, 

higher early withdrawal penalties on the commitment account sometimes increase and never 

reduce allocations to the commitment account. 
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Highly illiquid accounts are socially optimal in economies with populations that have 

heterogeneous levels of present bias (e.g., see Moser and Olea de Souza e Silva, 2017; and 

Beshears et al., 2019).  To a first approximation, socially optimal illiquidity is obtained when 

early withdrawal penalties are equal to the degree of present bias (in a two-period problem): i.e., 

the early withdrawal penalty should equal 1 − 𝛽, where 𝛽 is the present bias parameter.  To see 

why, note that the planner would like equilibrium allocations to be characterized by the classical 

Euler Equation: 

𝑢&(𝑐)) = 𝑅𝛿𝑢&(𝑐)./), 

where u is a stationary utility function, c is consumption (with a time subscript), R is the gross 

rate of return, and 𝛿 is the exponential discount factor.  If an agent has present bias, and the 

planner introduces an early withdrawal penalty, p, then the agent’s actual (two-period25) Euler 

Equation will be 

𝑢&(𝑐)) = 𝛽(1 + 𝑝)𝑅𝛿𝑢&(𝑐)./). 

The planner’s socially optimal intertemporal consumption allocation is obtained if 𝑝 ≈ 1 − 𝛽. 26 

In populations with heterogeneous present bias where present-bias screening is either 

difficult because agents try to pool or challenging for political reasons (e.g., the government 

needs to treat everyone equally), society’s retirement savings regime should be 

disproportionately targeted at the households with relatively extreme levels of present bias (i.e., 

those with lower values of 𝛽). These are the households at most risk of radically deviating from 

their optimal consumption path.27 Accordingly, high penalties in universal retirement accounts 

will be (second-best) socially optimal. Despite numerous significant reservations about external 

validity, the results of our experiments hold out the possibility that long-run savings accounts 

with large early withdrawal penalties (or even complete illiquidity, as is the norm in social 

security systems or defined benefit pension systems) may be broadly popular, particularly if the 

commitment accounts are sugar-coated so they also appeal to agents who are naïve.  

 

  

                                                
25 In a problem with an arbitrary horizon the Euler Equation is characterized in Harris and Laibson (2001). 
26 The relationship 𝑝 = 1 − 𝛽, is exact if the penalty is paid out of withdrawals, so that the Euler Equation is 
(1 − 𝑝)𝑢&(𝑐)) = 𝛽𝑅𝛿𝑢&(𝑐)./). 
27 See Beshears et al (2019) for details of this argument. 
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Table 1. Participant Characteristics 
Demographic characteristics for participants in the first experiment (n = 495) and the second 
experiment (n = 550). We additionally include two columns with US statistics from the CPS 
(among individuals 18+). Experiment 1 took place in 2010 and experiment 2 took place in 2011.  
 
 Expt. 1 2010 CPS Expt. 2 2011 CPS 
Percent male 43% 48% 43% 48% 
     
Age     
≤ 25 8% 15% 8% 15% 
26-35 17% 18% 19% 17% 
36-45 21% 18% 18% 17% 
46-55 22% 19% 22% 19% 
56-65 16% 15% 15% 15% 
≥ 66 16% 16% 17% 16% 
     

Education     
No high school diploma 3% 14% 5% 13% 
High school graduate 32% 31% 29% 30% 

      Some college 20% 19% 23% 20% 
Associate’s degree 7% 9% 12% 9% 
Bachelor’s degree 24% 18% 19% 18% 
Graduate degree 13% 9% 12% 10% 
     

Annual Household Income     
      < $15,000 6% 9% 9% 10% 
      $15,000 - $34,999 19% 20% 20% 20% 

$35,000 - $49,999 16% 14% 16% 13% 
$50,000 - $74,999 27% 19% 22% 19% 
$75,000 - $99,999 15% 13% 16% 13% 
≥ $100,000 17% 25% 17% 25% 
 

Marital Status      

      Married 68% 54% 66% 54% 
      Separated/divorced 11% 13% 14% 13% 

Widowed 5% 6% 5% 6% 
Never married 16% 27% 15% 27% 

 
Race     

      White/Caucasian 80% 81% 81% 80% 
      Black/African American 8% 12% 10% 12% 
      Amer. Indian or Alaskan Native 1% 1% 1% 1% 

Asian or Pacific Islander 4% 5% 2% 5% 
      Other 6% 2% 5% 2% 
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Table 2. Sample Size in Each Experimental Condition: Experiment 1 
This table reports the number of participants who were assigned to each experimental condition 
in Experiment 1 (February 1, 2010, to February 13, 2011). 
 
Withdrawal restrictions on commitment 
account prior to commitment date 

Commitment account interest rate 
21% 22% 23% 

10% early withdrawal penalty 72 66 78 
20% early withdrawal penalty 0 79 68 
No early withdrawals 0 64 68 
 
 
 
 
 
 
 
 

Table 3. Percent of Endowment Allocated to Commitment Account: Experiment 1 
For each experimental condition, this table reports the mean percent of endowment allocated to 
the commitment account. There are three observations for every participant: one observation for 
each possible endowment amount. Standard errors clustered at the participant level are in 
parentheses. The table also gives p-values from tests of equality of means, as indicated. 
Importantly, the interest rate on the liquid account is 22% percent in all experimental conditions.  
 
Withdrawal restrictions on 
commitment account prior to 
commitment date 

Commitment account 
interest rate 

p-value of equality 
of means 

21% 22% 23% 21% vs. 22% 22% vs. 23% 
10% early withdrawal penalty 27.6 

(2.8)	
38.9 
(3.4)	

58.2 
(3.4)	

0.011 0.000 

20% early withdrawal penalty --	 44.8 
(3.4)	

61.1 
(3.4)	

--	 0.001 

No early withdrawals	 --	 56.0 
(4.1)	

59.9 
(3.6)	

--	 0.469 

 
p-value of equality of means      

 10% penalty vs. 20% penalty -- 0.220 0.539   
 10% penalty vs. no early w/d -- 0.002 0.719   
 20% penalty vs. no early w/d -- 0.035 0.809   
  



 

 30 

Table 4. Days to Commitment Date: Experiment 1 
For each experimental condition, this table reports the mean days between the initial allocation 
decision date and the commitment date. There are up to three observations for every participant: 
one observation for each possible endowment amount. If a participant allocates no money to the 
commitment account for a given endowment amount, the days to commitment date for that 
participant and endowment amount is treated as missing. Standard errors clustered at the 
participant level are in parentheses. The table also gives p-values from tests of equality of means, 
as indicated. 
 
Withdrawal restrictions on 
commitment account prior to 
commitment date 

Commitment account 
interest rate 

p-value of equality 
of means 

21% 22% 23% 21% vs. 22% 22% vs. 23% 
10% early withdrawal penalty 234.0 

(12.0) 
209.0 
(13.4) 

227.6 
(12.3) 

0.165 0.306 

20% early withdrawal penalty	 --	 207.4 
(12.5) 

202.1 
(13.7)	

--	 0.775 

No early withdrawals	 --	 214.3 
(14.1) 

186.0  
(12.6) 

--	 0.136 

 
p-value of equality of means      

 10% penalty vs. 20% penalty -- 0.931 0.167   
 10% penalty vs. no early w/d -- 0.785 0.019   
 20% penalty vs. no early w/d -- 0.716 0.384   
 

Table 5. Dollar-Weighted Days to Commitment Date: Experiment 1 
For each experimental condition, this table reports the mean dollar-weighted days to 
commitment date, which is the fraction of the endowment initially allocated to the commitment 
account multiplied by the number of days separating the initial allocation decision date and the 
commitment date. There are three observations for every participant: one observation for each 
possible endowment amount. Standard errors clustered at the participant level are in parentheses. 
The table also gives p-values from tests of equality of means, as indicated. 
 
Withdrawal restrictions on 
commitment account prior to 
commitment date 

Commitment account 
interest rate 

p-value of equality 
of means 

21% 22% 23% 21% vs. 22% 22% vs. 23% 
10% early withdrawal penalty	 64.3 

(7.3) 
81.8 
(9.1) 

129.6 
(10.6) 

0.136 0.001 

20% early withdrawal penalty	 --	 100.5	
(10.9) 

127.0	
(12.3) 

--	 0.108 

No early withdrawals	 --	 131.8	
(13.9) 

117.8	
(11.2) 

--	 0.436 

 
p-value of equality of means      

 10% penalty vs. 20% penalty -- 0.188 0.872   
 10% penalty vs. no early w/d -- 0.003 0.447   
 20% penalty vs. no early w/d -- 0.078 0.584   
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Table 6. Sample Size in Each Experimental Condition: Experiment 2 
This table reports the number of participants who were assigned to each experimental condition 
in Experiment 2 (February 14, 2011, to September 1, 2011). 
 

Withdrawal restrictions on commitment 
account prior to commitment date 

Endowment allocation  
According to 
participant’s 

choice 
All in liquid 

account 

 
 

Total 
Safety valve (withdrawals only in financial 
emergencies) 

85 65 150 

10% early withdrawal penalty 54 46 100 
No early withdrawals 60 90 150 
Two commitment accounts: 10% early 
withdrawal penalty and no early withdrawals 

70 80 150 

 
 
 
 
 
 
 
 

Table 7. Percent of Endowment Allocated to Commitment Account: Experiment 2 
For each experimental condition, this table reports the mean percent of endowment allocated to a 
commitment account. For the condition offering two commitment accounts, mean allocations are 
also reported for each individual commitment account. Standard errors are in parentheses. 
 
Withdrawal restrictions on commitment account  
prior to commitment date 

% allocated to 
commitment account 

Safety valve (withdrawals only in financial	
   emergencies) 

45.3 
(2.7) 

10% early withdrawal penalty	 45.8 
(2.9) 

No early withdrawals	 53.7 
(2.3) 

Two commitment accounts: 10% early withdrawal penalty and no early 
withdrawals 

50.1 
(2.7) 

   Allocation to 10% early withdrawal penalty account	 16.2 
(1.4) 

   Allocation to no early withdrawals account	 33.9 
(2.4) 
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Table 8. Days to Commitment Date: Experiment 2 
For each experimental condition, this table reports the mean days between the initial allocation 
decision date and the commitment date. If a participant allocates no money to a commitment 
account, the days to commitment date for that participant and commitment account is treated as 
missing. Standard errors are in parentheses. The table also gives p-values from tests of equality 
of means, as indicated. 
 

Withdrawal restrictions on commitment account 
prior to commitment date 

Days to commitment 
date 

p-value of equality 
of means vs. no 

early withdrawals 
only  

Safety valve (withdrawals only in financial 
   emergencies) 

135.4  
(5.4) 

0.923 

10% early withdrawal penalty 135.6  
(6.0) 

0.900 

No early withdrawals 134.7 
(4.5) 

-- 

Two commitment accounts   
   10% early withdrawal penalty 116.3 

(6.5) 
0.020 

   No early withdrawals 148.7 
(5.5) 

0.050 

 
Table 9. Dollar-Weighted Days to Commitment Date: Experiment 2 

For each experimental condition, this table reports the mean dollar-weighted days to 
commitment date. When one commitment account is offered, dollar-weighted days to 
commitment date is defined as the fraction of the endowment initially allocated to the 
commitment account multiplied by the number of days separating the initial allocation date and 
the commitment date. When two commitment accounts are offered, dollar-weighted days to 
commitment date is obtained by calculating this product for each account and taking the sum. 
Standard errors are in parentheses. The table also gives p-values from tests of equality of means, 
as indicated. 
 

Withdrawal restrictions on commitment account 
prior to commitment date 

Dollar-weighted days 
to commitment date 

p-value of equality 
of means vs. no 

early withdrawals 
only 

Safety valve (withdrawals only in financial 
   emergencies) 

62.0 
(4.6) 

0.046 

10% early withdrawal penalty	 64.4	
(5.5) 

0.137 

No early withdrawals	 74.8	
(4.4) 

-- 

Two commitment accounts: 10% early	
   withdrawal penalty and no early withdrawals 

71.3	
(4.8) 

0.587 
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Table 10. Mean Withdrawal Measure for Own versus All Liquid Allocation: Experiment 2 
For each participant at a given number of days since the start of the experiment, we calculate the 
ratio of their actual balances in the experimental accounts to the hypothetical balances in the 
experimental accounts had the participant not made any withdrawals. The table reports the mean 
difference between the balance ratio at various dates for participants who were randomly 
assigned to receive their chosen allocations versus participants who were randomly assigned to 
receive their entire endowment in the liquid account. Standard errors robust to heteroskedasticity 
are in parentheses. 
Withdrawal restrictions on 
commitment account prior to 
commitment date 

Own allocation vs. all in liquid account mean difference 
Days since initial deposit into participant accounts 
20 60 100 140 180 

Safety valve (withdrawals only in 
   financial emergencies) 

0.049 
(0.033)  

-0.004 
(0.047) 

0.002 
(0.059) 

0.022 
(0.066) 

-0.027 
(0.071) 

10% early withdrawal penalty	 0.120* 
(0.060)  

0.121 
(0.071) 

0.156 
(0.082) 

0.197* 
(0.087) 

0.143 
(0.090) 

No early withdrawals	 0.070* 
(0.034) 

0.149** 
(0.047) 

0.127* 
(0.057) 

0.092 
(0.070) 

0.114 
(0.073) 

Two commitment accounts	 -0.038 
(0.031) 

0.029 
(0.046) 

0.026 
(0.053) 

0.035 
(0.057) 

0.064 
(0.061) 

Combined	 0.044* 
(0.019) 

0.069** 
(0.026) 

0.069* 
(0.031) 

0.078* 
(0.034) 

0.067 
(0.036) 

Combined (excluding safety 
valve)	

0.039 
(0.023) 

0.094** 
(0.031) 

0.093** 
(0.036) 

0.097** 
(0.040) 

0.103* 
(0.042) 

* Significant at the 5% level. ** Significant at the 1% level. 
 


