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In this paper, we show using randomized field experiments that seeing subtle cues that 

make a certain savings choice salient significantly affects individuals’ contributions to their 

401(k) retirement savings plan, even though the cues contain little to no marginal information. 

The design of the three types of cues we test was inspired by psychological phenomena 

documented in the psychology and behavioral economics literature. Based on this literature, we 

predicted that savings choices would move towards the choice made salient by each of these 

cues. Indeed, we find that high savings cues raise 401(k) contribution rates, and low savings cues 

depress 401(k) contribution rates. 

In the terminology of Raiffa (1982) and Thaler and Benartzi (2004), our paper is a work 

of prescriptive economics, which aims to provide tools to improve economic outcomes. To date, 

the practice of choice architecture (Thaler and Sunstein, 2008)—a prominent example of 

prescriptive economics—in retirement savings systems has focused on defaults and the 

composition of the savings rate and investment option menus (Madrian and Shea, 2001; Benartzi 

and Thaler, 2001; Thaler and Benartzi, 2004; Huberman, Iyengar, and Jiang, 2004; Huberman 

and Jiang, 2006; Iyengar and Kamenica, 2010; Beshears et al., 2013). Our results indicate that 

the salience of particular savings choices is another tool available to the choice architect that is 

less heavy-handed (and thus potentially less controversial) than changing the default or 

narrowing the choice menu. 

Our field experiments randomized exposure to savings cues in emails about the 401(k) 

that were sent to one large technology company’s employees in two waves about a year apart 

from each other: the first in November 2009 and the second in October 2010. The only 

difference between the control and treatment emails was that the treatment emails included one 

or two additional sentences. Table 1 gives an overview of the experimental design and cue text. 

We call the first type of cues “anchors” (Tversky and Kahneman, 1974) because they 

mentioned an arbitrary savings increase amount while trying to sound maximally uninformative. 

Psychologists have long known that the presentation of arbitrary numbers—or anchors—can 

shift subjects’ judgments and willingness to pay for goods (Tversky and Kahneman, 1974; 

Johnson and Schkade, 1989; Green et al., 1998; Kahneman and Knetsch, 1993; Ariely, 

Loewenstein, and Prelec, 2003; Stewart, 2009). However, evidence is only beginning to emerge 

on the importance of anchoring for economic decisions outside the laboratory (Beggs and 

Graddy, 2009; Baker, Pan, and Wurgler, 2012; Dougal et al., 2015; Keys and Wang, 2016). 
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Since any cue that makes a particular savings behavior salient is likely to also cause that savings 

behavior to become an anchor, an anchoring cue can be thought of as a constituent ingredient of 

all other cues and thus an interesting place to begin the study of cues.1 

The second type of cue mentioned a savings threshold that was created by the 401(k)’s 

employer matching contribution rules or contribution limits. Choi et al. (2002) and Benartzi and 

Thaler (2007) argue that many people choose their 401(k) contribution rate by using a rule of 

thumb based on a savings threshold created by the plan’s structure, such as “contribute the 

maximum possible amount,” or “contribute the minimum necessary to earn the maximum 

possible employer matching contributions.” Making a certain threshold salient may make an 

employee more likely to use it as guidance in choosing her contribution rate; a high salient 

threshold would increase contributions more than a low salient threshold. Threshold-based cues 

may be more effective than anchors because they leverage these pre-existing rules of thumb. In 

addition, they are practically useful because they provide a pretext for cueing extremely high 

savings behaviors that might seem unnatural to mention as an arbitrary anchor without context. 

The third type of cue mentioned an arbitrary savings level as an example of a goal. Locke 

and Latham (1990, 2002, 2006) summarize a large literature showing that setting concrete goals 

that are difficult to achieve enhances performance relative to setting unambitious or vague “do 

your best” goals. A number of laboratory studies have found that behavior changes even when 

the goals are subconsciously primed by cues in the environment rather than consciously chosen 

(Chartrand and Bargh, 1996; Bargh et al., 2001; Stajkovic, Locke, and Blair, 2006). The goals 

literature predicts that a high savings goal example will result in higher savings rates than a low 

savings goal example. Invoking the psychology of goals may be another way to make cues more 

potent than anchors. 

We find that relative to the control email, emails with cues that made a high savings 

choice salient increased 401(k) contribution rates by up to 2.9% of income in a pay period, and 

emails that made a low savings choice salient decreased 401(k) contribution rates by up to 1.4% 

of income in a pay period. Anchors affect average contribution rates with a significant delay, and 

high anchors have the perverse property of decreasing the probability of making a contribution 

rate change in the short run. In addition, very high anchors do not raise contribution rates more 

                                                
1 Of course, an anchor may also be subsequently adopted as a goal, or may coincide with a certain savings threshold 
created by the plan’s rules. 
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than moderately high anchors. On the other hand, anchor effects are the most durable out of the 

cue effects we test, lasting up to nearly a year after the emails were sent. In contrast, threshold 

and goal cues can have more immediate effects, and they are more effective the further the cue is 

from the recipient’s status quo, but their effects dissipate within two to seven months.  

The cue-induced contribution rate changes we find were unlikely to be financially neutral 

for individuals. Although we do not observe savings outside the 401(k), the generous employer 

matching contributions in the particular 401(k) we study means that for most employees, even if 

each dollar of additional 401(k) contributions was offset by a dollar of decreased saving outside 

the 401(k), their lifetime wealth would still increase.  

Cue effects are interesting not only because they exist, but also because their magnitudes 

are large compared to those estimated for an expensive, commonly used economic lever to 

increase 401(k) savings: employer matching contributions.2 Kusko, Poterba, and Wilcox (1998) 

find that, at one manufacturing firm, increasing the match rate from 25% to 150% on the first 6% 

of income contributed raised average 401(k) contribution rates by only 0.2% to 0.3% of income. 

A decrease in the match rate from 139% to 0% was accompanied by an average contribution rate 

fall of only 0.3% of income. Other studies that identify match effects using across-plan variation 

come to conflicting conclusions, finding that matches increase, decrease, or have no effect on 

contributions (see Madrian, 2013, and Choi, 2015, for reviews).  

Our findings may provide insight into the mechanisms underlying two important savings 

phenomena: inertia at the default 401(k) contribution rate, and the clustering of 401(k) 

contributions at the maximum allowable contribution rate and the employer match threshold (i.e., 

the maximum level of employee contributions for which the employer will make matching 

contributions). Although many papers have documented strong savings inertia3, the causes of this 

inertia are still not fully understood (Bernheim, Fradkin, and Popov, 2015).4 Choi et al. (2002) 

and Benartzi and Thaler (2007) show that individuals disproportionately contribute at the 

                                                
2 See Benartzi et al. (2017) for other comparisons of impact to cost ratios of nudges versus traditional financial 
inducements. 
3 See Samuelson and Zeckhauser (1988), Madrian and Shea (2001), Choi et al. (2002, 2004), Thaler and Benartzi 
(2004), Beshears et al. (2008), and Benartzi, Peleg, and Thaler (2012). 
4 There is evidence that procrastination, cognitive costs of action, and forgetfulness contribute to inertia (Huberman, 
Iyengar, and Jiang, 2004; Carroll et al., 2009; Choi, Laibson, and Madrian, 2009; Iyengar and Kamenica, 2010; 
Beshears et al., 2013; Karlan et al., 2014). Employees may also interpret the default as conveying implicit advice 
(Madrian and Shea, 2001; Beshears et al., 2008), although there is little direct empirical evidence for this in 401(k) 
contribution rates. Bernheim, Fradkin, and Popov (2014) argue that the data are more consistent with anchoring 
driving default effects. 
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contribution maximum or the match threshold, but this pattern is consistent with both rational 

and behavioral explanations. Our experimental results suggest that people frequently end up at 

the default, match threshold, and contribution maximum in part because those three choices are 

salient; for example, a 3% default contribution rate inevitably creates a 3% contribution rate cue. 

Our treatment effects are estimated on a particular sample of employees—people who are 

generally highly educated, very well-paid, and technology savvy—in a particular 401(k) plan. 

However, Goda, Manchester, and Sojourner (2014) describe a field experiment on University of 

Minnesota employees that shows that cues can be effective in settings that are quite different 

from ours. Cues are not the main focus of their experiment; they are primarily interested in the 

effect that providing projections of asset balances and income has on contributions to a 

supplemental retirement savings plan. But they did randomly vary the graphs used to deliver 

these projections. One set of graphs showed asset and income projections for the cases where the 

employees increased their savings by $0, $50, $100, or $250 per pay period. The other set of 

graphs showed these projections for the cases where the employees increased their savings by 

$0, $100, $200, or $500 per pay period. Employees receiving the graphs with the higher savings 

examples had a contribution rate six months after the mailing that was on average 0.2% of 

income higher than that of those who received the graphs with the lower savings examples. The 

magnitude of this treatment effect cannot be directly compared to ours because University of 

Minnesota employees are also covered by a primary pension that mandates high levels of saving, 

and changing one’s savings rate in the supplemental plan was unusually onerous.5 Our paper is 

distinguished from Goda, Manchester, and Sojourner (2014) by the fact that we test a greater 

range of savings cues in a 401(k) whose features are closer to those of a typical plan, and the fact 

that we are able to observe the dynamics of the contribution rate response rather than outcomes 

at just one point in time.6 

The remainder of our paper proceeds as follows. Section I discusses the features of the 

company 401(k) plan. Section II describes our data. Section III describes the experimental design 

                                                
5 Those covered by the mandatory defined contribution plan have 15.5% of their income contributed to the plan. 
Seventy-six percent of recipients were not enrolled in the supplemental plan before the mailing. If these recipients 
wanted to start contributing, they had to mail in a request for an enrollment kit, at which point they would receive 
the enrollment forms in a few weeks. They would then have to complete these enrollment forms and physically mail 
them back. Recipients who were already enrolled in the plan had to physically mail in a form to change their 
contribution rate. 
6 There are also related papers on communications affecting debt choices in developing countries. See Bertrand et al. 
(2010) and Cadena and Schoar (2011). 
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for the 2009 email campaign. Section IV analyzes the 2009 experiments. Section V describes the 

experimental design for the 2010 email campaign, and Section VI analyzes the 2010 

experiments. Section VII addresses concerns about multiple hypothesis testing. Section VIII 

concludes. An online appendix contains details of how the joint hypothesis test in Section VII 

was implemented and regression tables that correspond to the figures that illustrate most of our 

results. 

 

I. 401(k) plan features 

 Employees at the company we study can make before-tax, after-tax, and Roth 

contributions to their 401(k) plan.7 Before March 2011, employees specified three percentages: 

the percent of their paycheck they wanted to contribute on a before-tax, after-tax, and Roth basis. 

Starting in March 2011, employees had the option of specifying a dollar amount rather than a 

percentage to contribute from each paycheck to each contribution category, although doing so 

was rare. The sum of the contributions could not exceed 60% of income during any two-week 

pay period in 2009 and 2010. In 2011, employees could contribute 100% of their paycheck to the 

401(k). 

 Starting in 2007, new hires and seasoned employees who had never enrolled in the 401(k) 

were automatically enrolled at a 3% before-tax contribution rate unless they opted out. At the 

beginning of each subsequent calendar year until 2010, seasoned employees who had never 

actively chosen their 401(k) elections had their before-tax contribution rate automatically 

increased by 1 percentage point, and the default before-tax contribution rate for new hires also 

increased by 1 percentage point. In 2011, the default contribution rate for new hires did not 

change, and seasoned employees were not subject to automatic contribution rate increases.  

 The company makes matching contributions to the 401(k) that depend upon each 

employee’s cumulative contributions during the calendar year. The match amount during 2009 

was the greater of (1) 100% of before-tax plus Roth contributions up to $2,500, or (2) 50% of 

before-tax plus Roth contributions up to $16,500, resulting in a maximum possible match of 

$8,250.8 This match structure generated a 100% marginal subsidy on contributions up to $2,500, 

                                                
7 Both principal and capital gains of before-tax contributions are taxed upon withdrawal. Only capital gains of after-
tax contributions are taxed upon withdrawal. Roth contributions are made using after-tax dollars, but both principal 
and capital gains are not taxed upon withdrawal.  
8 These matching contributions are substantially more generous than the typical 401(k) match. 
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a 0% marginal subsidy on contributions between $2,501 and $5,000, and a 50% marginal 

subsidy on contributions between $5,001 and $16,500. In 2010, the match structure changed to 

be the greater of (1) 100% of before-tax plus Roth contributions up to $3,000, or (2) 50% of 

before-tax plus Roth contributions up to $16,500. This new match structure shifted the 0% 

marginal match zone to contributions between $3,001 and $6,000. Matching contributions vest 

immediately. 

Employees receive an annual bonus that is paid each March. In 2009 and 2010, if an 

employee had a 5% contribution rate in effect during the pay period in which the bonus was paid, 

5% of the bonus would be contributed to the 401(k) plan. As a result, many employees changed 

their contribution rate shortly before or during the bonus pay period in 2009 and 2010. Starting 

in 2011, employees could choose a separate contribution election for their bonus, and this 

election could specify dollar amounts to be contributed rather than percentages of the bonus. 

Unless actively changed by the employee, the bonus contribution election was by default set 

equal to the election for regular paychecks. 

 

II. Data description 

 We use salary and employment termination date data from personnel records and 401(k) 

contribution rate data from Vanguard. Individuals in the data were assigned random identifiers; 

no personally identifying information was included.  

Vanguard data included cross-sectional snapshots of all 401(k) contribution rate elections 

(before-tax, after-tax, and Roth) in effect among email recipients on January 3, 2008, November 

4, 2009, October 15, 2010, and every month-end from January 2010 to August 2011. We also 

have a record of every 401(k) contribution rate change from January 3, 2008 to August 31, 

2011.9 Vanguard additionally supplied the total dollars contributed to the 401(k) between 

January 1, 2009 and November 4, 2009 for each 2009 email recipient, and the total dollars 

contributed to the 401(k) between January 1, 2010 and October 15, 2010 for each 2010 email 

recipient. This allowed us to calculate how many dollars each employee would contribute to the 

401(k) during the calendar year if she left her contribution rate elections unchanged—a variable 

that determined which treatments the employee was eligible to be assigned to. 

                                                
9 Because the changes file does not record the contribution rate elections employees had in effect when they first 
joined the 401(k), we cannot construct a complete contribution rate history between January 3, 2008 and November 
3, 2009 for email recipients who were hired after January 3, 2008. 
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III. Design of 2009 experiments: 1% anchor and 60% threshold cues 

On November 17, 2009, we sent emails to all employees hired before 2009 who would 

contribute less than $16,500 on a before-tax plus Roth basis in 2009 if they left their contribution 

rate elections as of November 4, 2009 unchanged.10 We randomized which email version each 

employee received. The template used for the 2009 emails is shown in Figure 1. All emails 

described the matching contributions the company offered and the amount the recipient had 

contributed so far in 2009. Following this information was the statement, “To take greater 

advantage of [Company]’s 2009 match, increase your contribution rate for the remaining six 

weeks of 2009.” The emails concluded with step-by-step directions for changing one’s 

contribution rate on the Vanguard website and was signed by the company’s benefits director. 

The only difference between the control and treatment emails was that the treatment 

emails included one or two additional sentences right after the statement about taking greater 

advantage of the match. We began our study of cue effects by exploring the extremes of the state 

space: the lowest savings rate cue that had a reasonable chance of advancing the company’s goal 

of increasing 401(k) savings, and a cue that made the highest possible savings rate in the 401(k) 

salient. 

Employees assigned to the low cue treatment received the additional sentences, “For 

example, you could increase your contribution rate by 1% of your income and get more of the 

match money for which you’re eligible. (1% is just an example, and shouldn’t be interpreted as 

advice on what the right contribution increase is for you.)” We call this the 1% anchor treatment 

because it tries to make the cued savings rate sound maximally arbitrary. 

Despite our efforts to make the anchor sound arbitrary, recipients may have nonetheless 

inappropriately inferred something about their optimal savings rate from the anchor. Our 

objective is not to rule out the possibility that employees performed a Bayesian update about 

their optimal 401(k) contribution rate based on this cue, but to see if even the most minimal, 

uninformative cues can have large effects on savings choices. Indeed, mistaken inference is one 

channel through which cues might operate. Danilowitz, Frederick, and Mochon (2011) find that 

about 70% of the anchoring effect magnitude identified in the laboratory using standard 

                                                
10 We excluded employees hired in 2009 because we did not know how much they had contributed in 2009 to a 
401(k) at a previous employer, so we could not be sure how much they were eligible to contribute to their current 
employer’s 401(k) in 2009. 



8 

experimental procedures is due to mistaken inference by subjects. 

We could have cued the 60% maximum allowable contribution rate using the same 

anchoring language, replacing the 1% increase with whatever amount would cause the recipient 

to contribute 60% of her income to the 401(k). However, we worried that it would sound strange 

to mention such a large contribution increase as an arbitrary example. Therefore, employees 

assigned to receive a high cue had the following 60% threshold cue added to their email: “You 

can contribute up to 60% of your income in any pay period.” Mentioning the extremely high 

60% contribution rate was natural in the context of explaining the relevant 401(k) plan rule. In 

addition to creating an anchor at 60%, making the maximum plan contribution rate salient may 

activate a rule of thumb tied to the maximum, pushing people to increase their contribution rate. 

Although information about the 60% maximum was not present in the control email, it is such a 

high contribution rate that it is not a relevant constraint for most employees, so the marginal 

information contained in the cue is likely to be small. Since a 60% contribution rate is an 

implausible recommendation, the 60% threshold cue may also be less likely than the anchoring 

cue to be interpreted as a recommendation from the employer. 

Table 2 shows how the 4,723 email recipients (who represent approximately a quarter of 

the company’s worldwide employees) in 2009 whom we analyze in this paper were allocated 

across experimental conditions.11 Employees fell into three categories based on their marginal 

incentive to increase their before-tax and Roth contribution rate in 2009: those who faced a 

100% marginal match on those additional contributions, those who faced a 0% marginal match, 

and those who faced a 50% marginal match. Eligibility for assignment to experimental 

conditions depended on the employee’s category. Employees had an equal probability of being 

assigned to each condition for which they were eligible. 

Employees on pace to contribute at least $5,000 if they left their contribution rate 

unchanged for the rest of the year—and thus faced a 50% marginal match—could be assigned to 

the control, the 1% anchor treatment, or the 60% threshold treatment.12 The anchor cue’s 

                                                
11 Early drafts of this paper also reported results from a 10% anchor treatment administered in 2009. Like the 10% 
anchor treatment in 2010, the 2009 recipients of the 10% anchor had average contribution rates similar to the control 
group prior to the bonus and higher average contribution rates afterwards. We exclude the 2009 10% anchor 
treatment from the current paper because we discovered that by chance, randomization had created a significant 
difference in the average pre-email contribution rate of the 2009 10% anchor recipients relative to the control group.  
12 We do not analyze employees in this projected contribution category who were not eligible for all three conditions 
(and they do not appear in Table 2). Employees were eligible for all three conditions if increasing their before-tax 
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implication that increasing one’s contribution rate by the anchor amount would increase the 

match earned was not necessarily true for employees whose marginal match on the next dollar of 

contribution increase was zero (i.e., employees on pace to contribute $2,500 to $4,999). And the 

implication could be somewhat misleading for employees whose marginal match on the next 

dollar of contribution increase was 100% (i.e., employees on pace to contribute less than 

$2,500), because much of the increase beyond the next dollar could be in the region where the 

marginal match was 0%. This is why we did not administer the 1% anchor to any employee on 

pace to contribute less than $5,000. These employees had an equal chance of receiving either the 

control email or the 60% threshold email. 

 

IV. Analysis of 2009 experiments 

A. Control email recipient behavior 

The control email contains its own plethora of information and numerical cues, and also 

serves as a reminder about saving.13 The cue effects that are the focus of this paper represent 

impacts above and beyond those of the control email. Figure 2 shows the average total 

contribution rate—before-tax plus Roth plus after-tax—at each payday for the subset of the 2009 

control group (combined across all projected contribution categories) that was employed at the 

company on January 3, 2008.14 The graph ends on October 15, 2010, the last payday before the 

2010 emails were sent. 

The impact of the company’s 1% contribution auto-escalation is visible at the beginning 

of 2009, but it begins to be reversed immediately. By the beginning of March 2009, when the 

annual bonus was paid, the average total contribution rate is similar to what it was immediately 

prior to the auto-escalation—a little over 6%. This strong reversal is surprising in light of the 

success the auto-escalation program studied by Thaler and Benartzi (2004) had at raising long-

run 401(k) contribution rates. The lack of inertia at this company may be due to the bonus 

serving as a focal deadline for action. The trajectory of contribution rates changes sharply after 

the 2009 bonus, going from trending downward to trending upward. 

 The impact of our 2009 control email appears to be large. The average total contribution 
                                                                                                                                                       
plus Roth contribution rate by 1% of income for the remainder of 2009 would not cause their 2009 before-tax plus 
Roth contributions to exceed $16,500. 
13 See Cadena and Schoar (2011) and Karlan et al. (2014) for other studies on how reminders affect financial 
behaviors. 
14 Employees who left the company are not included in the averages after their departure date. 
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rate on November 27, 2009—the first payday following the email—of control recipients 

employed since January 2008 was 10.7%, which is 2.3% of income higher than it was two weeks 

earlier. The average contribution rate increased further to 11.8% on December 11, 3.4 percentage 

points higher than it was on November 13. The average then fell slightly to 11.5% on December 

24. By comparison, during the last three pay periods of the prior year, the sample’s average total 

contribution rate fell by 0.5% of income.  

Like in the prior year, the average contribution rate of control recipients declined 

significantly in early 2010 as the bonus payment approached. By the first pay period after the 

bonus, the average contribution rate of 8.5% was only slightly above what it was in the last pay 

period before the email (8.4%). Some of the decline in the total contribution rate after the bonus 

pay period is due to employees hitting the legal calendar-year maximum of $16,500 in before-tax 

plus Roth contributions, at which point their before-tax and Roth contribution rates are 

automatically set to zero. 

 

B. Econometric methodology for estimating cue effects 

We identify our cue treatment effects by comparing employees in a projected 

contribution category who received a cue to control email recipients in the same category. In 

other words, we compare each treatment group in a column of Table 2 to control email recipients 

within the same column. Random assignment within projected contribution category makes the 

characteristics of employees who received each cue treatment in a category equal in expectation 

to those of their corresponding control group, so we can compare outcomes without additional 

control variables. Untabulated randomization checks show that contribution rates immediately 

prior to the email, year-to-date dollars contributed to the 401(k) prior to the email, projected 

401(k) dollar contributions for the calendar year if the employee kept his pre-email contribution 

rate unchanged, and salaries do not differ significantly between any treatment × projected 

contribution category group and its corresponding control group. Any aggregate or company-

wide shocks that occur during our observation period would affect both treatment and control 

groups equally in expectation, and therefore do not threaten the internal validity of our treatment 

effect estimates. 

Our regressions follow an event-study framework. The event date is November 17, 2009, 

the event is the sending of the cue, and the benchmark is the appropriate set of control email 



11 

recipients. As is the norm in event studies, we estimate the effect of the event at multiple 

individual post-event periods by running a separate regression for each post-email payday. Our 

main dependent variable is the difference in the total 401(k) contribution rate (before-tax plus 

after-tax plus Roth) between the payday being evaluated and the last payday prior to the email, 

and our explanatory variable is a treatment dummy.15 

We also estimate treatment effects averaged over multiple periods by using as our 

dependent variable the average total 401(k) contribution rate during the averaging window 

(equally weighting each pay period) minus the pre-email total 401(k) contribution rate. We 

restrict the sample to employees who were still at the company at the end of the period we are 

averaging over. The advantage of this approach relative to the individual payday regressions is 

that it concisely estimates the longer-run impact of the treatment and can have more power to 

detect small treatment effects that persist for many periods. The disadvantage is that when a non-

zero treatment effect has a duration that is shorter than the averaging period, statistical power to 

detect the effect diminishes because the cumulative treatment effect size becomes small relative 

to the cumulative residual variance.16 Our two averaging windows for the 2009 experiments will 

always be the seven paydays (November 27, 2009 to February 19, 2010) between the 2009 email 

send date and the 2010 bonus payday, and the sixteen paydays (March 19, 2010 to October 15, 

2010) between the 2010 bonus payday and the 2010 email send date. We split the averaging 

windows at the bonus payday for two reasons. First, the bonus payday is a psychologically and 

economically significant date that motivates a great deal of 401(k) activity, and we see sharp 

changes in contribution rate trajectories at the bonus payday prior to our 2009 emails. Second, 

because we do not know how large each employee’s bonus is, we do not know how to weight the 

pre-bonus, bonus, and post-bonus contribution rates to construct a cue’s effect on total 

contributions as a percent of total compensation across all 24 paydays after the email was sent. 

                                                
15 Using a first-differenced contribution rate as the dependent variable makes our cross-sectional regression 
equivalent to a two-period panel regression where the dependent variable is the total contribution rate and the 
explanatory variables are individual fixed effects, a dummy for whether the observation comes after the email date, 
and a treatment dummy interacted with the post-email dummy. A difference in differences regression specification, 
which replaces the vector of individual fixed effects with a constant and a treatment dummy, gives an identical 
treatment effect point estimate but has a larger standard error because it discards information from the data’s panel 
structure. 
16 Cochrane (1999) gives the following example of the former case: “[Y]ou can predict that the temperature in 
Chicago will rise about one-third of a degree per day in spring. This forecast explains very little of the day to day 
variation in temperature, but tracks almost all of the rise in temperature from January to July.” An example of the 
latter case is the presence today of storm clouds 100 miles to the west, which explains much of the precipitation 
during the next 24 hours but little of the cumulative precipitation over the next six months. 
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C. Effect of the 1% anchor 

 Our first experimental finding is that the low 1% anchor decreased subsequent 

contribution rates. Figure 3 plots for 1% anchor recipients and their corresponding control group 

the average total contribution rate each pay period minus the total contribution rate the recipient 

had in effect on November 13, 2009, the last payday before the 2009 emails. Gray circles, hollow 

circles, and hollow diamonds show where the 1% anchor group’s difference from its control 

group in a pay period is significant at the 10%, 5%, or 1% level, respectively. (The online 

appendix contains tables of regression coefficients that correspond to the statistical tests in this 

figure and subsequent figures.) 

The average contribution rate of the 1% anchor group and its control group both rose 

during the first two pay periods before beginning to fall, but the 1% anchor group was 

persistently below the control group until March 5, 2010, when the two converged as bonuses 

were paid. Surprisingly—given our prior expectation that anchoring effects would be strongest 

immediately after the email was sent—the gap between the 1% anchor group and the control 

group took eleven weeks to reach its peak magnitude of 1.4% on February 5. The treatment 

effect is not statistically significant before year-end 2009, but from January 22 to February 19, 

2010, the 1% anchor decreased average total contribution rates by between 1.1% and 1.4% of 

income at the 5% significance level during one payday and at the 1% level during the other two. 

We will see in Section VI.C that when we tested anchor cues in the 2010 emails, we once more 

observed significant delays in their effects on average contribution rates. 

The average contribution rate series diverged from each other after March 5, with the 1% 

anchor group again consistently contributing less than the control group through October 15 by 

as much as 1.2% of income. Of the sixteen post-bonus paydays in Figure 3, the 1% anchor effect 

is significant at the 5% level on June 11 and June 25, and again on October 15—eleven months 

after the email date. During these three dates, the 1% anchor decreased contribution rates by 

between 1.0% and 1.2% of income. The 1% anchor effect is also marginally significant at the 

10% level on six other post-bonus paydays.  

The fact that the 1% anchor had no significant effect on average contribution rates in 

2009 does not mean it had no effect at all that year. A linear probability regression (not shown in 

exhibits) reveals that 1% anchor recipients were 1.5 percentage points more likely (p = 0.035) 



13 

than the control group to have a contribution rate exactly 1% of income higher than their 

November 13, 2009 contribution rate during at least one pay period between November 27 and 

December 24, 2009. This increase represents a doubling of the control group’s baseline 

probability of 1.6%. On the other hand, there is much less clustering at the cued action than there 

typically is at a default contribution rate. Choi et al. (2004), for example, find that shortly after 

the deadline to opt out of 401(k) automatic enrollment has passed, 68% to 86% of newly hired 

employees are at the contribution rate default. 

We can examine the 1% anchor effect integrated over periods of time longer than one 

payday. Averaged across both individually significant and insignificant paydays, the 1% anchor 

decreased contribution rates by 0.8% of income (p = 0.047) during the seven pre-bonus paydays 

between November 27 and February 19, had no effect on the March 5 bonus payday (+0.05% of 

income, p = 0.933), and decreased contribution rates by 0.8% of income (p = 0.076) during the 

sixteen post-bonus paydays from March 19 to October 15.  

Note that there is no contradiction between the fact that the 1% anchor mentioned a 

contribution increase and the fact that its treatment effect relative to the control email is negative. 

Recipients of the 1% anchor did raise their contribution rates on average relative to where they 

were before the email. They simply did not raise them as much as the control group, in 

accordance with the low contribution increase that was cued. 

The delayed reaction of the average contribution rate to the 1% anchor may be consistent 

with previous findings that minor psychological interventions can influence behavior after a 

significant delay. Research on “mere measurement” (e.g., Morwitz, Johnson, and Schmittlein, 

1993) and the “self-prophecy effect” (e.g., Spangenberg, 1997) has shown that asking people 

about their future intentions or asking them to predict their future behavior can change their 

actual behavior months later. For example, Dholakia and Morwitz (2002) find that asking 

customers of a financial services firm about their satisfaction with their current firm led to an 

increased likelihood of opening an additional account and a decreased likelihood of ending their 

relationship with the firm, and these effects increased in magnitude for 3 to 6 months after the 

intervention. Alternatively, our delayed effect may be due not to a single cue exposure’s effect 

growing over time, but to the cumulative impact of multiple exposures that occurred when 

employees re-read the email weeks after it had been sent in order to remind themselves of the 
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instructions on how to change their contribution rate.17 

The treatment effect on the average contribution rate is not delayed because employees 

who reacted to the email later are more susceptible to anchors. The average contribution rate 

among employees who changed their contribution rate between the email send date and year-end 

2009 also exhibited a growing divergence between the 1% anchor and control groups in January, 

an attenuation of the anchor effect on the bonus payday, and a re-emergence of the anchor effect 

after the bonus. The delayed treatment effect was also not caused by fewer anchor recipients 

being subject to auto-escalation at the beginning of 2010 than control employees. In fact, slightly 

more anchor recipients (17%) than control employees (16%) increased their contribution rate by 

exactly 1% at that time. 

The 1% anchor effect’s disappearance on the bonus payday might be explained by 

previous laboratory evidence that even tiny discrepancies between the choice domain and the 

anchor domain are enough to eliminate the anchoring effect. Chapman and Johnson (1994) find 

that valuation of a good in dollar units responds to dollar anchors but not life expectancy 

anchors, and valuation of a good in life expectancy units responds to life expectancy anchors but 

not dollar anchors. Strack and Mussweiler (1997) report that height anchors affect height 

estimates much more than width estimates, and width anchors affect width estimates much more 

than height estimates. Our 1% anchor text referred to contribution rates on non-bonus paydays. 

The company’s employees think quite differently about bonus versus non-bonus payday 

contributions, a mindset reflected in the fact that in 2012, the company introduced a new set of 

401(k) contribution rate elections that applies only to the bonus. 

 Although the 1% anchor resulted in lower average contribution rate increases, did it 

encourage a larger fraction of recipients to make small contribution rate increases? Online 

Appendix Table 1, Panel B shows regressions of the probability that a recipient’s total 

contribution rate during a given pay period was different from her November 13, 2009 total 

contribution rate, regardless of the size of the change. By the bonus payday, over 70% of 1% 

anchor recipients and their control group had a different contribution rate in effect, but we find 

little evidence that the 1% anchor affected the probability of action at any point in time. The 

contrast between these null results on the probability of action and the significant results on 

average contribution rates indicates that the 1% anchor did not work by changing the action 

                                                
17 Unfortunately, we do not have data on when emails were read.  
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bands within an Ss model (e.g., Grossman and Laroque, 1990; Lynch, 1996; Gabaix and Laibson, 

2002; Sims, 2003; Reis, 2006; Carroll et al., 2009; Alvarez, Guiso, and Lippi, 2012). Instead, the 

anchor changed the target contribution rate of the recipient. 

 

D. Effect of the 60% contribution rate threshold cue 

 We analyze the effect of the 60% contribution rate threshold cue separately for recipients 

who were on pace to contribute less than $2,500, between $2,500 and $4,999, and between 

$5,000 and $16,499 in 2009, since each of these groups faced different marginal matching 

incentives. We find that this extremely high cue increased subsequent contribution rates, but only 

among low savers. 

Figure 4 plots over time the average total contribution rate in excess of the November 13, 

2009 total contribution rate. Recipients of the 60% threshold cue who were projected to 

contribute less than $2,500 in 2009 immediately raised their contribution rate by 2.5% of income 

more than their control group, and this gap grew to 2.9% of income on December 24 before 

attenuating to less than 1% of income from January 22 to October 15. The treatment effects are 

statistically significant at the 5% level or better through January 8, 2010 and insignificant 

afterwards. Averaging across paydays, the 60% threshold treatment increased contribution rates 

by 1.8% of income (p = 0.011) from the email send date to the last pre-bonus payday, and had 

large but insignificant positive effects on the bonus payday (+1.4%, p = 0.153) and the post-

bonus paydays through October 15, 2010 (+0.4%, p = 0.615). 

 Is the 60% threshold treatment effect on low contributors due to their learning from it that 

the plan’s maximum contribution rate is 60%? According to this explanation, employees in the 

control group chose smaller contribution increases than they otherwise would have because they 

falsely believed they were not allowed to contribute more.18 Online Appendix Table 3 presents 

regression evidence that suggests this explanation is not valid. The dependent variable is a binary 

indicator for having a higher total contribution rate in a given pay period than one had in effect 

                                                
18 More explicitly, this explanation assumes that the distribution of latent desired contribution rates !∗ after the 
emails is identical across treatment and control groups. However, the control group believes that the maximum 
possible contribution rate is # < 60%, whereas the treatment group knows that the maximum contribution rate is 
60%. Each member i of the control group chooses a contribution rate min{!(∗, #}, while each member of the 
treatment group chooses min{!(∗, 60%}. Then the average control group contribution rate is less than the average 
treatment group contribution rate, but unless a significant mass of people believes that they were already 
contributing the maximum (which would be contradicted by the emails’ exhortation to “increase your contribution 
rate”), the probability of increasing one’s contribution rate would be equal across both groups. 
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on November 13, 2009. Among low contributors, those who received the 60% threshold 

treatment were significantly more likely to make an increase of any size after the email (between 

5.7 and 14.7 percentage points in the significant paydays), whereas the information story predicts 

that both groups would have similar likelihoods of making a contribution increase (albeit of 

different sizes). 

In contrast to what we saw among low contributors, the bottom two graphs in Figure 4 

show that the 60% threshold treatment had no effect on average contribution rates among 

recipients on pace to contribute between $2,500 and $4,999 or between $5,000 and $16,499 in 

2009. Because we have many more individuals in the two higher projected contribution 

categories than in the lowest projected contribution category, the 60% threshold effect is not 

significant when averaged across the entire sample. 

In untabulated regressions, we examine whether the 60% threshold treatment caused 

recipients to contribute exactly 60% of their income in any pay period between November 27, 

2009 and October 15, 2010.19 These regressions show that the 60% threshold treatment made 

contributing at 60% more likely only for recipients who were previously on pace to contribute 

less than $2,500 in 2009. The effect for these recipients is a 5.7 percentage point increase (p = 

0.020) in the probability of contributing 60%, up from a baseline probability of 5.4% in the 

control group. 

Why did the 60% threshold cue have such heterogeneous effects? Four differences across 

the three projected contribution categories could be responsible. First, average salaries differ. If 

low-income individuals are generally more susceptible to “nudges” because of lower financial 

sophistication, and low-income individuals are more likely to be in the lowest projected 

contribution category, then the threshold cue would have the strongest effect in the lowest 

projected contribution category. Second, individuals in the lowest projected contribution 

category had a low average contribution rate in effect when they received the email, so there was 

a large gap on average between their status quo and the cued contribution rate. This larger gap 

may have been more motivating. Third, employees in the lowest projected contribution category 

had the highest marginal match rate, which may have made them more likely to act upon the 

motivation created by a cue. Fourth, employees in the lowest projected contribution category 

                                                
19 The results are qualitatively similar if we only consider the period from November 27, 2009 to December 24, 
2009. 



17 

may have the lowest dispositional inclination to save, which might give the cue more room to 

work than in higher-saving employees, who might already have hit the ceiling on their savings 

motivation.  

Any explanation that predicts a monotonic relationship between the treatment effect and 

salary is easy to rule out. In fact, relative to recipients on pace to contribute less than $2,500, 

recipients on pace to contribute between $2,500 and $4,999 have an average salary that is 8% 

lower, while recipients on pace to contribute at least $5,000 have an average salary that is 35% 

higher. 

Evidence in favor of the “large gap” explanation comes from treatment interaction 

regressions run separately for each projected contribution category. Online Appendix Table 4 

shows that within every category, whether or not the 60% cue had a significant overall effect in 

that category, the treatment effect on average contribution rates is significantly more positive for 

employees whose November 13 contribution rate was 0% or 1%—and hence furthest from the 

60% cue—than for employees with higher November 13 contribution rates.20 For 0% to 1% 

contributors in the $0 - $2,499 category, the $2,500 - $4,999 category, and the $5,000 - $16,499 

category, the 60% cue increased contribution rates in a pay period by as much as 5.2%, 8.9%, or 

6.4% of income, respectively. The uninteracted treatment coefficients are never significant, 

indicating that any non-zero 60% threshold treatment effect resides exclusively among 0 to 1% 

contributors. Apparently, it is not enough for the gap between the status quo and the threshold 

cue to be large; it must be extremely large. 

Evidence against the marginal match rate and dispositional savings inclination 

explanations comes from comparing the treatment effect size among 0 to 1% contributors across 

projected contribution categories. Holding the gap between the status quo and the cue fixed, the 

60% threshold treatment effect is more positive in the higher projected contribution categories 

(as shown in the previous paragraph), where employees have a lower match rate and a higher 

savings disposition. 

In sum, it appears that the 60% threshold cue had a smaller overall treatment effect in the 

higher projected contribution categories because fewer employees with an extremely large gap 

between their status quo contribution rate and the cue were in those higher categories. If the 

                                                
20 We pool together the 0 to 1% contributors because in untabulated regressions where we estimate separate 
treatment interactions with each November 13 contribution rate from 0% to 5%, the 0% and 1% interactions are 
large and the other interactions are small or negative. 
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number of employees with such a large gap were equally distributed across categories, the higher 

categories would have responded more positively on average to the 60% threshold cue. 

 

V. Design of 2010 experiments: Dollar threshold cues, higher anchor cues, and goal cues 

Our second set of experiments filled three gaps left by the first experiments. First, we had 

found that cueing a high savings threshold created by the 401(k) plan rules increased 

contribution rates only if the recipient’s status quo savings behavior was extremely far from the 

cued threshold. We identified this treatment interaction using variation arising from the distance 

between one fixed threshold cue and an endogenously chosen status quo. Could we confirm 

using randomized variation that cueing a more distant savings threshold created by the 401(k) 

plan rules has a more positive savings effect? Second, a low anchor lowers contribution rates, but 

do higher anchors raise contribution rates?  Third, is there any cue that could raise contribution 

rates outside the lowest projected contribution category, averaging across all employees in these 

categories?  

The sample for the second round of emails was employees who were on pace to 

contribute less than $16,500 on a before-tax plus Roth basis in 2010 if they left their contribution 

elections as of October 15, 2010 unchanged.21 Emails were sent on October 19, 2010. The 2010 

email template was identical to the 2009 template, except that the match information was 

updated to reflect the new match structure, the year-to-date contribution information reflected 

2010 contributions, and the statement about increasing one’s contribution rate was replaced by, 

“To take greater advantage of [Company]’s 2010 match, increase your contribution rate soon 

before the year is over.” Treatment emails were identical to the control emails except for the 

addition of a cue at the point indicated in Figure 1. 

Table 3 shows how the 3,487 email recipients in 2010 (who represent about one-seventh 

of the company’s worldwide employees) whom we analyze in this paper were allocated across 

experimental conditions. Assignment to conditions in 2010 was independent of assignments in 

2009. The sample size is smaller than in 2009 because fewer employees in 2010 were not on 

pace to contribute $16,500 for the year. 

We tested the effect of cueing closer versus farther savings thresholds created by the 

                                                
21 As we did for the 2009 emails, we excluded employees who were hired in 2010. A sizable number of employees 
in the 2010 experiments were also sent emails in 2009. However, the number of employees in each 2009 treatment × 
2010 treatment cell is relatively small, making us unable to test year-over-year treatment interactions. 
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401(k) plan rules on those who faced a marginal match rate of 100%—employees on pace to 

contribute less than $3,000 on a before-tax plus Roth basis in 2010. This is a population similar 

to the one in which the 60% threshold treatment was effective on average in 2009. These 

employees were equally likely to have one of two thresholds created by the 401(k) match cued. 

The $3,000 threshold cue was, “The next $x of contributions you make between now and 

December 31 will be matched at a 100% rate,” where x was the difference between $3,000 and 

the employee’s year-to-date before-tax plus Roth contributions. The $16,500 threshold cue was, 

“Contributing $y more between now and December 31 would earn you the maximum possible 

match,” where y was the difference between $16,500 and the employee’s year-to-date before-tax 

plus Roth contributions. Both dollar threshold cues contain no information that could not be 

inferred from the 2010 email template, which described the plan’s matching structure and how 

many dollars the employee had contributed so far in 2010. Since not many employees were on 

pace to contribute less than $3,000 in 2010, we did not send the control email to anybody in this 

projected contribution category.  

Like in 2009, we tested anchors on employees who faced a marginal match rate of 50%—

those who were on pace to make at least $6,000 in before-tax plus Roth contributions in 2010. 

This group could be assigned to the control, the 3% anchor, the 10% anchor, or the 20% 

anchor.22 The 3%, 10%, and 20% anchor cue text was identical to the 1% anchor cue text from 

2009, except that the example increase was 3%, 10%, or 20%.  

At the time we designed the 2010 experiments, we did not know whether the higher 

anchors would raise contribution rates. Therefore, to see whether a more potent cue would 

successfully raise the average higher saver’s contribution rate, we also administered cues with an 

additional psychological element: goal-setting. We tested goal cues on employees whose 

marginal match rate was 0%—those on pace to contribute between $3,000 and $5,999 on a 

before-tax plus Roth basis in 2010. Recall that individuals facing this match rate were on average 

unresponsive to the 60% threshold cue in 2009.  

Employees in this middle projected contribution category were equally likely to receive 

the control email, the $7,000 savings goal treatment, or the $11,000 savings goal treatment. The 

$7,000 savings goal treatment consisted of two additional sentences added to the control email: 

                                                
22 We do not analyze employees in this category who were not eligible to be assigned to all four of these 
conditions—those whose before-tax plus Roth contributions in 2010 would exceed $16,500 if they increased their 
before-tax plus Roth contribution rate by 20% of income for just one 2010 pay period after the email. 
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“For example, suppose you set a goal to contribute $7,000 for the year and you attained it. You 

would earn $500 more in matching money this year than you’re currently on pace for.” We chose 

$7,000 because it was a modest distance above the $6,000 threshold at which the marginal match 

rate would turn positive for these employees. The $11,000 savings goal treatment email instead 

contained the sentences, “For example, suppose you set a goal to contribute $11,000 for the year 

and you attained it. You would earn $2,500 more in matching money this year than you’re 

currently on pace for.” The goal cues contain no information that could not be inferred from the 

control email. Although we could have chosen $16,500 as the high goal, an advantage of using 

$11,000 instead is that any additional effect of the high cue would not be attributable to the high 

amount being a more focal number than the low goal cue’s amount. 

 

VI. Analysis of 2010 experiments 

A. Econometric methodology 

Our econometric methodology for analyzing the 2010 experiments mirrors our 

methodology for the 2009 experiments: We identify treatment effects by comparing employees 

within a projected contribution category who were assigned to receive a treatment to control 

email recipients in the same category. Because we did not send control emails to employees on 

pace to contribute less than $3,000 in 2010, our dollar threshold treatment analysis will only 

estimate the $3,000 threshold treatment effect relative to the $16,500 threshold treatment effect. 

When averaging over multiple pay periods, the two averaging windows we use will always be 

the ten paydays (October 29 to March 4) between the 2010 email send date and the 2011 bonus 

payday, and the thirteen paydays between the 2011 bonus payday and the end of our sample 

period (March 18 to September 2). 

Untabulated randomization checks show that contribution rates immediately prior to the 

email, year-to-date dollars contributed to the 401(k) prior to the email, projected 401(k) dollar 

contributions for the calendar year if the employee kept his pre-email contribution rate 

unchanged, and salaries do not differ significantly between any treatment group and its 

corresponding control group or between the $3,000 and $16,500 threshold treatment groups. 

 

B. Effect of the $3,000 and $16,500 savings threshold cues 

Our analysis confirms using randomized variation that cueing a more distant savings 
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threshold created by the 401(k) plan rules generates higher contributions than cueing a closer 

savings threshold. Figure 5 shows that the average total contribution rates in excess of the 

October 15, 2010 total contribution rates were quite similar between the $3,000 and $16,500 

threshold cue recipients through year-end 2010. But a large gap opened up in 2011, as $3,000 

threshold cue recipients dropped their contribution rate much more than $16,500 threshold cue 

recipients. Seeing the lower threshold appears to have made recipients satisfied with achieving a 

lower savings level, causing them to contribute less afterwards. The difference between the two 

groups’ average total contribution rates peaked at 1.5% of income on February 18, when it also 

achieves statistical significance at the 5% level. The difference is also marginally significant at 

the 10% level on January 21, March 4, and April 1 through May 13, and completely disappears 

by July 22. Online Appendix Table 5 indicates that the threshold treatments generated 

differential effects on average contribution rates without significantly affecting the probability of 

changing one’s contribution rate from one’s October 15 contribution rate. Because the significant 

effects on average contribution rates straddle the bonus pay period but do not extend far away 

from it, the effects averaged over the ten pre-bonus paydays from October 29 to March 4 (+0.7,  

p = 0.381) or over the thirteen post-bonus paydays from March 18 to September 2 (+0.6%, p = 

0.150) are not statistically significant.23 The $16,500 threshold group contributed 0.7% more of 

its March 11 bonus, but that difference too is not statistically significant (p = 0.359).24  

We also examine histograms of total 2010 before-tax plus Roth contribution amounts to 

see whether the $3,000 threshold cue caused clustering of 2010 contributions around $3,000.25 

Figure 6 shows that those who received the $3,000 threshold treatment appear more likely than 

those who received the $16,500 threshold treatment to end up with 2010 before-tax plus Roth 

contributions clustered around $3,000. However, we do not have enough power to statistically 

distinguish from zero the 5.8 percentage point increase in the probability of having 2010 

contributions totaling between $2,700 and $3,299 (p = 0.120). 

                                                
23 Averaging across the January 7 through July 8 non-bonus paydays, the $16,500 threshold group on average 
contributed 1.0% of income (p = 0.045) more than the $3,000 threshold group. 
24 Because we do not have information on each employee’s bonus size, if an employee chose to contribute a certain 
dollar amount out of his bonus (rather than a percentage), we cannot translate that choice into a percentage election. 
We therefore do not include employees who chose a dollar amount for their bonus contribution in any of our 
analyses of the 2011 bonus. Only 4.5% of 2010 email recipients chose a dollar amount for their bonus contribution, 
so the sample loss is small. 
25 We examine before-tax plus Roth contributions instead of total contributions in the histogram because the 
thresholds in the treatments were linked to the match, which was only earned on before-tax and Roth contributions. 
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Although the dollar threshold cues are like the 60% threshold cue in that they are more 

effective when further away from the recipient’s status quo, the timing of this interaction effect 

differs. Comparing the 60% threshold treatment interaction analysis in Online Appendix Table 4 

to the difference between the two dollar threshold groups in Figure 5, we see that the 60% 

threshold cue immediately caused recipients far away from the cue to contribute more than those 

who are closer, whereas the $16,500 dollar threshold cue didn’t increase contributions relative to 

the $3,000 threshold cue for the first three months. This difference could be due to the fact that 

the $3,000 threshold cue was quite close to most recipients’ status quo—their average year-to-

date contribution prior to the email was only about $1,000 below the $3,000 threshold, and 15% 

of $3,000 threshold recipients ended up contributing more than $3,000 in 2010—whereas even 

those who were relatively close to the 60% threshold cue were still quite far away in an absolute 

sense on average. The goal literature has documented that motivation increases when an 

individual is close to a goal but diminishes upon attainment (Förster, Liberman, and Friedman, 

2007; Pope and Simonsohn, 2011; Allen et al., 2013). If savings thresholds operate in a similar 

fashion, then cueing the close $3,000 threshold may have increased contributions in the short 

run—thus eliminating any average contribution rate gap with respect to the $16,500 threshold 

group while causing the spike in 2010 contributions around $3,000—and decreased them in the 

medium run, creating the pattern in Figure 5. But we cannot directly test this hypothesis because 

we did not send a control email to any employees in the lowest contribution category in 2010. 

 

C. Effect of the 3%, 10%, and 20% anchors 

We find that higher anchors increased average contribution rates, but as with the 1% 

anchor, the effect on average contribution rates emerged only with a substantial delay. Figure 7 

shows the average total contribution rates in excess of the October 15, 2010 contribution rates of 

anchor recipients and their corresponding control group. Up through the March 11 bonus, there is 

no effect on average contribution rates that is significant at the 5% level, and we cannot reject the 

equality of all the anchor treatment effects in every pay period before the bonus. Averaging 

across the ten pre-bonus paydays between October 29 and March 4, the 3%, 10%, and 20% 

anchor groups had contribution rates that were lower than the control group’s by 0.2% of income 

(p = 0.451), 0.2% of income (p = 0.458), and 0.1% of income (p = 0.836), respectively. The 

anchors also had no significant effects on bonus contribution rates.  
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 But after the bonus, all three higher anchors became highly effective at raising 

contribution rates. The effects are statistically significant at the 5% level—and often at the 1% 

level—from March 18 to May 27, and their magnitudes are large: up to 1.5% of income for the 

3% anchor, 1.9% of income for the 10% anchor, and 1.4% of income for the 20% anchor. 

However, we again cannot reject the three effects’ equality in any pay period. Averaging across 

the thirteen post-bonus paydays from March 18 to September 2, the 3%, 10%, and 20% anchors 

increased contribution rates by 1.1% (p = 0.028), 1.1% (p = 0.031), and 1.0% (p = 0.019) of 

income, respectively. 

The fact that the anchoring effect does not increase as the anchor rises above 3% is 

perhaps surprising. But it is consistent with the laboratory evidence of Quattrone et al. (1981) 

and Chapman and Johnson (1994), who find that extremely high anchors have effects that are 

similar to moderately high anchors. This pattern of effects that quickly level off with distance 

contrasts with the threshold cue effects, which are strongest at great distance, suggesting that our 

anchoring effects are psychologically distinct from our threshold cue effects. 

The higher anchors do have some effects on outcomes other than the average contribution 

rate that differ from the corresponding effects of the 1% anchor. Unlike the 1% anchor, they 

caused some recipients to disengage from their 401(k) in the short run. Online Appendix Table 6, 

Panel B shows that the higher anchors decreased the probability of having a contribution rate that 

differs from one’s October 15 contribution rate in a given pay period by as much as 8 percentage 

points before the bonus, perhaps because the mention of arbitrary high savings increases with no 

accompanying justification or context discouraged some recipients who could not afford such an 

increase. The statistical significance of this effect seems stronger for higher anchors, but we 

cannot reject equality across anchors. The disengagement effect disappears after the bonus, 

perhaps because the accompanying increased financial slack allowed recipients to overcome 

their discouragement. In untabulated regressions, we also find that none of the anchors increased 

the probability that the recipient’s contribution rate was exactly 3%, 10%, or 20% higher than 

her October 15, 2010 contribution rate in a subsequent pay period before year-end 2010. 

 

D. Effect of the $7,000 and $11,000 savings goal cues 

 Employees facing a 0% marginal match rate did not respond significantly on average to 

the 60% threshold cue in 2009, but cueing a very high arbitrary savings threshold using goal-
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setting language did raise average contribution rates among this group in 2010. Figure 8 shows 

that through March 4, 2011, the $11,000 goal group had persistently higher average contribution 

rates than the control group, with the gap peaking at 2.2% of income and achieving significance 

at the 5% level at year-end 2010 before disappearing from April 1 onward. Averaging across 

paydays, the $11,000 goal increased contribution rates by 1.1% of income (p = 0.043) from the 

email send date to the last pre-bonus payday, had no effect on the bonus contribution (+0.1%, p 

= 0.893), and had no average effect from the first post-bonus payday to September 2 (–0.2%,  

p = 0.621).  

 On the other hand, the $7,000 goal treatment effect is never significant at the 5% level on 

any individual payday. Nor does it have a significant effect averaged over paydays before the 

bonus (+0.02%, p = 0.971), on the bonus contribution (–1.5%, p = 0.145), or averaged over 

paydays after the bonus (+0.3%, p = 0.358). The $7,000 savings threshold was a fairly high cue, 

since it was quite a bit above its recipients’ year-to-date contributions prior to the email—$3,157 

higher on average—and only 5% of recipients ended up contributing at least $7,000 in 2010. 

Thus, our finding is that a moderately high goal cue had no effect, whereas an extremely high 

goal cue did have a positive effect. This result is similar to our finding that the 60% threshold 

cue raised contribution rates only among recipients extremely far from the cue. However, the 

$11,000 goal cue was considerably more effective among moderate savers than the 60% 

threshold cue. 

 Heath, Larrick, and Wu (1999) argue that goals very far from the status quo create a 

“starting problem,” where individuals find it difficult to get themselves to start a task. But Online 

Appendix Table 7, Panel B shows no evidence that the extremely ambitious $11,000 goal 

generated a starting problem. The probability of having a contribution rate different than one’s 

October 15, 2010 contribution rate was between 1.5 and 5.9 percentage points higher among 

$11,000 goal recipients than control email recipients, depending on the pay period, although this 

difference is never significant at the 5% level. Nor was there ever a significant difference in the 

probability of action between the $7,000 and $11,000 goal groups. Therefore, unlike high 

anchors, high goal cues raised contribution rates without decreasing engagement with the 401(k), 

perhaps because of the salutary motivational effects of ambitious goal-setting. 
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VII. Multiple hypothesis testing concerns 

Savings choices move towards savings cues, but this effect often emerges only after a 

delay. In addition, cueing high savings thresholds—with or without goal language—raises 

contribution rates only if the threshold is very far from the recipient’s status quo. The fact that 

we find null effects in some time periods and circumstances may cause concern that our 

statistically significant cue effects are all Type I errors arising from testing hypotheses on 

multiple cues over multiple time periods. If this is the case, then we should not be able to reject 

the hypothesis that all of the cue effects on our main outcome variable—average contribution 

rate in excess of the pre-email contribution rate—are jointly zero. 

For each cue, we include three contribution rate effects in our test: its average effect 

before the first bonus following the cue, its effect on the bonus period contribution, and its 

average effect after the bonus. For the 2009 cues, the post-bonus period ends on October 15, 

2010; for the 2010 cues, the post-bonus period ends on September 2, 2011. Because we analyzed 

the 60% threshold cue effects separately by projected contribution category, we include a 

separate triplet of pre-bonus, bonus, and post-bonus 60% threshold cue effects for each category, 

so that nine 60% threshold treatment effects are included. For the dollar threshold cues, we 

include only the effects of the $16,500 threshold cue relative to the $3,000 threshold cue, since 

there is no control email group that is an appropriate benchmark for these employees. The joint 

test encompasses 30 treatment effect estimates. We describe the details of the test’s 

implementation in the online appendix. 

A Wald test with standard errors clustered by employee rejects with a p-value of 0.021 

the hypothesis that the treatment effects are jointly equal to zero. 

 

VIII. Conclusion 

 This paper documents that minimal numerical cues can influence decisions as 

economically significant and familiar as retirement savings plan contributions. Low cues 

decreased contribution rates by up to 1.4% of income in a pay period, and high cues increased 

contribution rates by up to 2.9% of income in a pay period. Minimal anchoring cues have the 

most enduring effect—up to a year after the initial email is sent—but take several months to 

begin affecting average contribution rates. In addition, high anchors reduce the probability of 

changing one’s 401(k) contribution rate in the short run, and extremely high anchors raise 
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contribution rates by no more than moderately high anchors. Cueing a threshold created by 

401(k) plan rules can have more immediate effects and does not reduce the probability of action, 

but at the cost of a less enduring effect that is confined to those very far away from (and possibly 

also those very close to) the cued threshold. Goal language added to an arbitrary savings 

threshold cue appears to be more potent than a threshold cue alone. 

The potency of cues presents an opportunity for organizations and policymakers to 

influence savings outcomes at lower cost than providing financial education or increasing the 

return to saving. Cues have the advantage of being less heavy-handed than other choice 

architecture interventions currently in wide use, such as changing the default or narrowing choice 

menus. Although we cannot rule out the possibility that cues become less effective with repeated 

exposure, in untabulated results, we find no systematic evidence that treatment effects are 

weaker among 2010 email recipients who had also received 2009 emails than among those who 

had not. One piece of evidence of the attractiveness of cues is the fact that, based on the findings 

of our study, the company at which we ran our experiments has incorporated savings cues into its 

ongoing 401(k) communications to employees. 
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Table 1. Experimental design overview 
 

Cue type Treatment Year sent Eligible population Cue text added to emails 
Anchor 1% anchor 2009 Employees on pace to 

contribute $5,000 - $16,499 to 
401(k) in 2009 

For example, you could increase your contribution rate by 1% of your income and get 
more of the match money for which you’re eligible. (1% is just an example, and 
shouldn’t be interpreted as advice on what the right contribution increase is for you.) 

 3% anchor 2010 Employees on pace to 
contribute $6,000 - $16,499 to 
401(k) in 2010 

For example, you could increase your contribution rate by 3% of your income and get 
more of the match money for which you’re eligible. (3% is just an example, and 
shouldn’t be interpreted as advice on what the right contribution increase is for you.) 

 10% anchor 2010 Employees on pace to 
contribute $6,000 - $16,499 to 
401(k) in 2010 

For example, you could increase your contribution rate by 10% of your income and 
get more of the match money for which you’re eligible. (10% is just an example, and 
shouldn’t be interpreted as advice on what the right contribution increase is for you.) 

 20% anchor 2010 Employees on pace to 
contribute $6,000 - $16,499 to 
401(k) in 2010 

For example, you could increase your contribution rate by 20% of your income and 
get more of the match money for which you’re eligible. (20% is just an example, and 
shouldn’t be interpreted as advice on what the right contribution increase is for you.) 

Savings 
threshold 

60% 
threshold 

2009 Employees on pace to 
contribute < $16,500 to 401(k) 
in 2009 

You can contribute up to 60% of your income in any pay period. 

 
$3,000 

threshold 
2010 Employees on pace to 

contribute < $3,000 to 401(k) 
in 2010 

The next $x of contributions you make between now and December 31 will be 
matched at a 100% rate. 
[x is the difference between $3,000 and the recipient’s year-to-date match-eligible 
contributions] 

 $16,500 
threshold 

2010 Employees on pace to 
contribute < $3,000 to 401(k) 
in 2010 

Contributing $y more between now and December 31 would earn you the maximum 
possible match. 
[y is the difference between $16,500 and the recipient’s year-to-date match-eligible 
contributions] 

Savings 
goal 

$7,000 
goal 

2010 Employees on pace to 
contribute $3,000 - $5,999 to 
401(k) in 2010 

For example, suppose you set a goal to contribute $7,000 for the year and you 
attained it. You would earn $500 more in matching money this year than you’re 
currently on pace for. 

 $11,000 
goal 

2010 Employees on pace to 
contribute $3,000 - $5,999 to 
401(k) in 2010 

For example, suppose you set a goal to contribute $11,000 for the year and you 
attained it. You would earn $2,500 more in matching money this year than you’re 
currently on pace for. 



Table 2. Subjects per experimental cell for 2009 emails 
This table shows the number of employees who received each version of the 401(k) email in 
2009. The numbers are reported separately by projected contribution category. Projected 
contributions are the total before-tax plus Roth contributions to the 401(k) an employee would 
have ended up with in 2009 if the contribution rates effective on November 4, 2009 remained 
unchanged for the remainder of 2009. 
 
 Projected 2009 before-tax + Roth contributions 
 $0 - $2,499 $2,500 - $4,999 $5,000 - $16,499 
Control 257 651 973 
1% anchor 0 0 968 
60% threshold 252 651 971 

 
 
 
 

Table 3. Subjects per experimental cell for 2010 emails 
This table shows the number of employees who received each version of the 401(k) email in 
2010. The numbers are reported separately by projected contribution category. Projected 
contributions are the total before-tax plus Roth contributions to the 401(k) an employee would 
have ended up with in 2010 if the contribution rate effective on October 15, 2010 remained 
unchanged for the remainder of the calendar year. 
 
 Projected 2010 before-tax + Roth contributions 
 $0 - $2,999 $3,000 - $5,999 $6,000 - $16,499 
Control 0 263 560 
$3,000 threshold 226 0 0 
$16,500 threshold 225 0 0 
3% anchor 0 0 561 
10% anchor 0 0 562 
20% anchor 0 0 565 
$7,000 savings goal 0 263 0 
$11,000 savings goal 0 262 0 
  



Figure 1. 2009 email text 
The 2010 emails’ text followed the same template, except for minor changes noted in the main 
text of Section V. 
 

Dear [Employee], 
 
We want to remind you that [Company] matches your qualified contributions (pre-tax 
and Roth) to the [Company] 401(k) Plan. In other words, [Company] will give you free 
money for saving in your 401(k). 
 
What is the [Company] match?  
[Company]’s matching contribution is the greater of: (a) 100% of your qualified 2009 
401(k) contributions up to $2,500; or (b) 50% of your qualified 2009 contributions up to 
$16,500 for a total possible match of $8,250.* 
 
Where am I at right now?  
You’ve made $X,XXX in qualified payroll contributions to the [Company] 401(k) Plan 
as of November 1, 2009. 
 
To take greater advantage of [Company]’s 2009 match, increase your contribution rate 
for the remaining six weeks of 2009. Cue text was inserted here. 
 
See this calendar for deadlines for making contribution changes. ** 
 
How do I increase my contribution?  
To change your contribution rate, follow these steps: 
1. Log in to Vanguard, our 401(k) vendor. (If you've never logged in before, you will 
need the [Company] Plan number, [######].)  
 
2. Click on "Change paycheck deductions" under the "I want to. . ." menu 
 
3. Adjust your percentages in the boxes.  
 
4. Click "continue" and follow directions until you see the confirmation page. A 
confirmation will also be emailed or mailed to you. 
 
Happy saving! 
- [Director of Benefits] 
 
* Must be employed at last day of the plan year in order to receive the maximum match. 
See URL for more details. 
 
** The actual amount you can contribute is subject to other IRS limits. See Plan Specific 
Limitations for details. 

  



Figure 2. Average total contribution rate among November 2009 control email 
recipients employed at company as of January 3, 2008 

 
 
 

Figure 3. 1% anchor vs. control: 
Average total contribution rate in excess of November 13, 2009 contribution rate 

Gray circles, hollow circles, and hollow diamonds indicate a difference from the control in that 
pay period that is significant at the 10%, 5%, or 1% level, respectively.  
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Figure 4. 60% threshold vs. control:  
Average total contribution rate in excess of November 13, 2009 total contribution rate 

Gray circles, hollow circles, and hollow diamonds indicate a difference from the control in that 
pay period that is significant at the 10%, 5%, or 1% level, respectively.  

 
 

 
 

 
 

0%
1%
2%
3%
4%
5%
6%

13
-N

ov
-0

9

27
-N

ov
-0

9

11
-D

ec
-0

9

25
-D

ec
-0

9

8-
Ja

n-
10

22
-J

an
-1

0

5-
Fe

b-
10

19
-F

eb
-1

0

5-
M

ar
-1

0

19
-M

ar
-1

0

2-
A

pr
-1

0

16
-A

pr
-1

0

30
-A

pr
-1

0

14
-M

ay
-1

0

28
-M

ay
-1

0

11
-J

un
-1

0

25
-J

un
-1

0

9-
Ju

l-1
0

23
-J

ul
-1

0

6-
A

ug
-1

0

20
-A

ug
-1

0

3-
Se

p-
10

17
-S

ep
-1

0

1-
O

ct
-1

0

15
-O

ct
-1

0

Projected 2009 contributions: $0 - $2,499

Control 60% threshold

0%
1%
2%
3%
4%
5%
6%

13
-N

ov
-0

9

27
-N

ov
-0

9

11
-D

ec
-0

9

25
-D

ec
-0

9

8-
Ja

n-
10

22
-J

an
-1

0

5-
Fe

b-
10

19
-F

eb
-1

0

5-
M

ar
-1

0

19
-M

ar
-1

0

2-
A

pr
-1

0

16
-A

pr
-1

0

30
-A

pr
-1

0

14
-M

ay
-1

0

28
-M

ay
-1

0

11
-J

un
-1

0

25
-J

un
-1

0

9-
Ju

l-1
0

23
-J

ul
-1

0

6-
A

ug
-1

0

20
-A

ug
-1

0

3-
Se

p-
10

17
-S

ep
-1

0

1-
O

ct
-1

0

15
-O

ct
-1

0

Projected 2009 contributions: $2,500 - $4,999

Control 60% threshold

-4%
-2%
0%
2%
4%
6%

13
-N

ov
-0

9

27
-N

ov
-0

9

11
-D

ec
-0

9

25
-D

ec
-0

9

8-
Ja

n-
10

22
-J

an
-1

0

5-
Fe

b-
10

19
-F

eb
-1

0

5-
M

ar
-1

0

19
-M

ar
-1

0

2-
A

pr
-1

0

16
-A

pr
-1

0

30
-A

pr
-1

0

14
-M

ay
-1

0

28
-M

ay
-1

0

11
-J

un
-1

0

25
-J

un
-1

0

9-
Ju

l-1
0

23
-J

ul
-1

0

6-
A

ug
-1

0

20
-A

ug
-1

0

3-
Se

p-
10

17
-S

ep
-1

0

1-
O

ct
-1

0

15
-O

ct
-1

0
Projected 2009 contributions: $5,000 - $16,499

Control 60% threshold

Bo
nu

s 
pa

id
 

Bo
nu

s 
pa

id
 

Bo
nu

s 
pa

id
 



Figure 5. $16,500 threshold vs. $3,000 threshold:  
Average total contribution rate in excess of October 15, 2010 total contribution rate 

Gray circles, hollow circles, and hollow diamonds indicate a difference from the $3,000 
threshold group in that pay period that is significant at the 10%, 5%, or 1% level, respectively. 

 

Figure 6. Histogram of total before-tax plus Roth 2010 contributions,  
email recipients projected to contribute less than $3,000 in 2010 
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Figure 7. 3%, 10%, and 20% anchors vs. control: 
Average total contribution rate in excess of October 15, 2010 total contribution rate 

Gray circles, hollow circles, and hollow diamonds indicate a difference from the control in that 
pay period that is significant at the 10%, 5%, or 1% level, respectively.  
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Figure 8. Goals vs. control: 
Average total contribution rate in excess of October 15, 2010 total contribution rate 

Gray circles, hollow circles, and hollow diamonds indicate a difference from the control in that 
pay period that is significant at the 10%, 5%, or 1% level, respectively. 
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Online appendix for “Small Cues Change Savings Choices” 
James J. Choi, Emily Haisley, Jennifer Kurkoski, and Cade Massey 

 

Joint hypothesis test implementation details 

To test the hypothesis that all the cue treatment effects are jointly equal to zero, 
we pool the relevant contribution rate observations into a single regression and add 
control variables so that each treatment effect of interest appears as a separate regression 
coefficient. Up to six contribution rate observations appear in the regression for each 
employee. If the employee received a 2009 email, the following observations are 
included: 

• His average total contribution rate from November 27, 2009 to February 19, 2010 
in excess of his November 13, 2009 total contribution rate 

• His total contribution rate on the March 5, 2010 bonus payday in excess of his 
November 13, 2009 total contribution rate 

• His average total contribution rate from March 19, 2010 to October 15, 2010 in 
excess of his November 13, 2009 total contribution rate 

 
If the employee received a 2010 email, the following observations are included: 

• His average total contribution rate from October 29, 2010 to March 4, 2011 in 
excess of his October 15, 2010 total contribution rate 

• His total contribution rate for the March 11, 2011 bonus in excess of his October 
15, 2010 total contribution rate 

• His average total contribution rate from March 18, 2011 to September 2, 2011 in 
excess of his October 15, 2010 total contribution rate 

 
An observation for a given date range is included only if the employee was still at the 
company at the end of the period. 

We cluster standard errors by employee and run the regression without an 
intercept to avoid perfect collinearity. We control for three dummies for whether the 
contribution rate observation comes from the first three dates interacted with three 
dummies for the employee’s projected contribution category in 2009. We also control for 
the interaction of the above nine dummies with a 60% threshold treatment dummy, and 
the interaction of the (top projected contribution category in 2009 × first three date) 
dummies with a 1% anchor treatment dummy. Our next set of controls is three dummies 
for whether the contribution rate observation comes from the last three dates interacted 
with three dummies for the employee’s projected contribution category in 2010. We 
interact the (bottom category in 2010 × last three date) dummies with a $16,500 threshold 
treatment dummy, the (middle category in 2010 × last three date) dummies with $7,000 
and $11,000 goal treatment dummies, and the (top category in 2010 × last three date) 
dummies with 3%, 10%, and 20% anchor treatment dummies. The coefficients on the 
variables that include a treatment dummy interaction represent the treatment effects of 
interest on which we run a Wald test. 



 Appendix Table 1. Effect of 1% anchor  
Within each panel, a separate OLS regression is run for each column. The sample is employees who were on pace to contribute at least 
$5,000 in before-tax plus Roth contributions in 2009 if they left the contribution rates in effect on November 4, 2009 unchanged for 
the remainder of 2009. In Panel A, the dependent variable is the difference between the total (before-tax plus after-tax plus Roth) 
401(k) contribution rate effective on the column’s payday and the total contribution rate effective on November 13, 2009. In Panel B, 
the dependent variable is a dummy for whether the total contribution rate on the column’s payday differs from the total contribution 
rate on November 13, 2009. The control variable is a dummy for whether the employee received the 1% anchor. Standard errors are in 
parentheses below the point estimates. + Significant at the 10% level. * Significant at the 5% level. ** Significant at the 1% level. 
 

Panel A: Contribution rate relative to 11/13/2009 contribution rate 
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 3/19/10 4/2/10 4/16/10 4/30/10 
1% anchor -0.572 -0.173 -0.322 -0.960+ -1.304** -1.393** -1.103* 0.055 -0.486 -0.750 -0.724 -0.782 
 (0.450) (0.559) (0.611) (0.574) (0.504) (0.492) (0.508) (0.656) (0.498) (0.499) (0.484) (0.487) 
Constant 2.996** 3.960** 3.310** 4.419** 2.621** 2.209** 1.809** 1.937** -0.657+ -0.356 -0.379 -0.577+ 

 (0.318) (0.395) (0.432) (0.406) (0.357) (0.348) (0.360) (0.464) (0.353) (0.353) (0.342) (0.344) 
1% anchor N 968 965 964 963 961 960 960 959 956 950 944 941 
Control N 973 969 965 962 957 957 957 957 953 949 947 942 
 5/14/10 5/28/10 6/11/10 6/25/10 7/9/10 7/23/10 8/6/10 8/20/10 9/3/10 9/17/10 10/1/10 10/15/10 
1% anchor -0.906+ -0.953+ -1.186* -1.024* -0.922+ -0.957+ -0.756 -0.695 -0.613 -0.885+ -1.035+ -1.146* 
 (0.490) (0.488) (0.490) (0.499) (0.491) (0.496) (0.511) (0.518) (0.518) (0.529) (0.544) (0.547) 
Constant -0.702* -0.660+ -0.903** -1.091** -1.426** -1.564** -1.987** -2.172** -2.569** -2.693** -2.698** -2.828** 
 (0.346) (0.346) (0.347) (0.354) (0.348) (0.351) (0.362) (0.366) (0.367) (0.374) (0.384) (0.387) 
1% anchor N 936 935 927 926 921 913 908 898 895 889 888 885 
Control N 934 926 921 920 915 912 904 901 895 889 883 880 
  



Panel B: Probability of contribution rate different than 11/13/2009 contribution rate 
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 3/19/10 4/2/10 4/16/10 4/30/10 
1% anchor 0.012 0.018 0.017 0.038+ 0.031 0.036 0.032 0.002 0.025 0.025 0.021 0.020 
 (0.017) (0.020) (0.021) (0.022) (0.022) (0.022) (0.022) (0.021) (0.021) (0.021) (0.021) (0.021) 
Constant 0.159** 0.248** 0.284** 0.590** 0.695** 0.610** 0.624** 0.713** 0.684** 0.684** 0.684** 0.691** 
 (0.012) (0.014) (0.015) (0.016) (0.016) (0.016) (0.016) (0.015) (0.015) (0.015) (0.015) (0.015) 
1% anchor N 968 965 964 963 961 960 960 959 956 950 944 941 
Control N 973 969 965 962 957 957 957 957 953 949 947 942 
 5/14/10 5/28/10 6/11/10 6/25/10 7/9/10 7/23/10 8/6/10 8/20/10 9/3/10 9/17/10 10/1/10 10/15/10 
1% anchor 0.025 0.021 0.019 0.016 0.009 0.011 0.008 0.010 0.012 0.010 0.008 0.007 
 (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) 
Constant 0.690** 0.692** 0.697** 0.703** 0.710** 0.714** 0.722** 0.726** 0.730** 0.738** 0.742** 0.748** 
 (0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.015) 
1% anchor N 936 935 927 926 921 913 908 898 895 889 888 885 
Control N 934 926 921 920 915 912 904 901 895 889 883 880 
  



Appendix Table 2. Effect of 60% contribution rate threshold treatment on average contribution rate change 
Each panel contains a different sample of employees, divided according to how much they would contribute on a before-tax plus Roth 
basis to the 401(k) in 2009 if they left the contribution rates in effect on November 13, 2009 unchanged for the remainder of 2009. We 
exclude employees assigned to the 1% anchor. Within each panel, a separate OLS regression is run for each column. The dependent 
variable is the difference between the total (before-tax plus after-tax plus Roth) 401(k) contribution rate effective on the column’s 
payday and the total contribution rate effective on November 13, 2009. The control variable is a dummy for whether the employee 
received the 60% contribution rate threshold treatment. Standard errors are in parentheses below the point estimates. + Significant at 
the 10% level. * Significant at the 5% level. ** Significant at the 1% level. 

 
Panel A: $0 - $2,499 projected 2009 contributions 

 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 3/19/10 4/2/10 4/16/10 4/30/10 
60%  2.484** 2.749** 2.867* 2.536* 0.563 0.812 0.648 1.353 0.967 0.300 0.964 0.502 
threshold (0.877) (1.010) (1.160) (1.058) (0.811) (0.728) (0.731) (0.946) (0.894) (0.833) (0.867) (0.869) 
Constant 1.004 1.763* 2.512** 2.424** 1.437* 0.680 0.779 0.631 0.476 1.206 0.757 1.033+ 
 (0.617) (0.710) (0.816) (0.743) (0.569) (0.511) (0.513) (0.665) (0.630) (0.586) (0.611) (0.613) 
60% thres. N 252 252 251 248 247 246 246 246 246 245 244 243 
Control N 257 257 256 255 254 253 253 252 250 250 247 245 
 5/14/10 5/28/10 6/11/10 6/25/10 7/9/10 7/23/10 8/6/10 8/20/10 9/3/10 9/17/10 10/1/10 10/15/10 
60%  0.683 0.855 0.908 0.837 0.601 0.338 0.325 0.359 0.250 -0.009 0.047 0.333 
threshold (0.867) (0.903) (0.833) (0.845) (0.809) (0.813) (0.817) (0.827) (0.809) (0.837) (0.810) (0.816) 
Constant 0.951 1.116+ 0.826 0.926 0.876 1.283* 1.261* 1.303* 1.254* 1.530* 1.513** 1.406* 
 (0.613) (0.639) (0.588) (0.596) (0.571) (0.575) (0.578) (0.585) (0.572) (0.593) (0.574) (0.577) 
60% thres. N 243 243 243 241 240 239 237 234 234 232 232 232 
Control N 243 242 242 242 241 237 234 234 232 230 230 229 
  



Panel B: $2,500 - $4,999 projected 2009 contributions 
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 3/19/10 4/2/10 4/16/10 4/30/10 
60%  -0.084 -0.288 -0.093 0.252 0.565 0.186 0.237 0.696 0.033 0.137 0.202 0.226 
threshold (0.408) (0.511) (0.524) (0.445) (0.383) (0.355) (0.344) (0.578) (0.375) (0.360) (0.342) (0.340) 
Constant 1.363** 2.278** 2.295** 2.289** 1.805** 1.934** 1.814** 2.344** 1.429** 1.434** 1.415** 1.522** 
 (0.288) (0.361) (0.371) (0.316) (0.271) (0.251) (0.244) (0.409) (0.266) (0.255) (0.242) (0.241) 
60% thres. N 651 649 649 645 643 642 642 642 641 638 633 629 
Control N 651 650 648 640 640 639 636 636 634 632 626 623 
 5/14/10 5/28/10 6/11/10 6/25/10 7/9/10 7/23/10 8/6/10 8/20/10 9/3/10 9/17/10 10/1/10 10/15/10 
60%  0.207 0.337 0.358 0.142 0.180 -0.031 -0.038 0.056 0.142 0.044 0.192 0.154 
threshold (0.348) (0.349) (0.332) (0.315) (0.303) (0.299) (0.303) (0.319) (0.345) (0.334) (0.392) (0.410) 
Constant 1.589** 1.496** 1.433** 1.414** 1.337** 1.443** 1.529** 1.505** 1.551** 1.585** 1.777** 1.846** 
 (0.246) (0.247) (0.235) (0.224) (0.215) (0.212) (0.216) (0.227) (0.245) (0.238) (0.279) (0.292) 
60% thres. N	 623 621 620 619 615 615 612 608 605 604 601 600 
Control N	 621 617 615 609 605 601 596 594 592 590 587 584 

Panel C: $5,000 - $16,499 projected 2009 contributions 
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 3/19/10 4/2/10 4/16/10 4/30/10 
60%  -0.075 0.378 0.285 -0.322 -0.097 -0.272 -0.163 -0.698 0.425 0.144 -0.035 0.136 
threshold (0.476) (0.569) (0.607) (0.564) (0.491) (0.470) (0.460) (0.593) (0.444) (0.433) (0.433) (0.436) 
Constant 2.996** 3.960** 3.310** 4.419** 2.621** 2.209** 1.809** 1.937** -0.657* -0.356 -0.379 -0.577+ 

 (0.336) (0.402) (0.430) (0.400) (0.348) (0.333) (0.326) (0.420) (0.314) (0.307) (0.306) (0.308) 
60% thres. N	 971 971 971 969 966 965 963 963 959 951 945 939 
Control N	 973 969 965 962 957 957 957 957 953 949 947 942 
 5/14/10 5/28/10 6/11/10 6/25/10 7/9/10 7/23/10 8/6/10 8/20/10 9/3/10 9/17/10 10/1/10 10/15/10 
60%  0.215 -0.042 -0.116 0.086 -0.011 0.059 0.432 0.446 0.428 0.323 0.129 -0.056 
threshold (0.440) (0.438) (0.435) (0.448) (0.439) (0.453) (0.469) (0.472) (0.486) (0.497) (0.514) (0.519) 
Constant -0.702* -0.660* -0.903** -1.091** -1.426** -1.564** -1.987** -2.172** -2.569** -2.693** -2.698** -2.828** 
 (0.311) (0.310) (0.308) (0.317) (0.310) (0.320) (0.331) (0.333) (0.344) (0.352) (0.364) (0.368) 
60% thres. N	 935 931 924 919 913 907 903 897 895 893 892 886 
Control N	 934 926 921 920 915 912 904 901 895 889 883 880 

 
  



Appendix Table 3. Effect of 60% contribution rate threshold treatment 
on probability of a contribution rate increase 

Each panel contains a different sample of employees, divided according to how many dollars they would contribute on a before-tax 
plus Roth basis to the 401(k) in 2009 if they left the contribution rates in effect on November 13, 2009 unchanged for the remainder of 
2009. We exclude employees assigned to the 1% anchor. Within each panel, a separate OLS regression is run for each column. The 
dependent variable is a dummy for whether the total contribution rate on the column’s payday is higher than the total contribution rate 
on November 13, 2009. The control variable is a dummy for whether the employee received the 60% contribution rate threshold 
treatment. Standard errors are in parentheses below the point estimates. + Significant at the 10% level. * Significant at the 5% level.  
** Significant at the 1% level. 
 

Panel A: $0 - $2,499 projected 2009 contributions 
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 3/19/10 4/2/10 4/16/10 4/30/10 
60%  0.057* 0.066* 0.071* 0.115** 0.123** 0.123** 0.119** 0.135** 0.145** 0.147** 0.133** 0.119** 
threshold (0.027) (0.033) (0.036) (0.044) (0.044) (0.044) (0.044) (0.044) (0.044) (0.045) (0.045) (0.045) 
Constant 0.078** 0.128** 0.164** 0.490** 0.476** 0.470** 0.470** 0.377** 0.392** 0.416** 0.449** 0.473** 
 (0.019) (0.022) (0.025) (0.031) (0.031) (0.031) (0.031) (0.031) (0.031) (0.031) (0.032) (0.032) 
60% thres. N	 252	 252	 251	 248	 247	 246	 246	 246	 246	 245	 244	 243	
Control N	 257	 257	 256	 255	 254	 253	 253	 252	 250	 250	 247	 245	
 5/14/10 5/28/10 6/11/10 6/25/10 7/9/10 7/23/10 8/6/10 8/20/10 9/3/10 9/17/10 10/1/10 10/15/10 
60%  0.128** 0.113* 0.102* 0.100* 0.092* 0.093* 0.064 0.064 0.069 0.056 0.043 0.037 
threshold (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.046) (0.046) (0.046) (0.046) (0.046) (0.046) 
Constant 0.473** 0.496** 0.504** 0.508** 0.506** 0.519** 0.534** 0.534** 0.534** 0.548** 0.548** 0.550** 
 (0.032) (0.032) (0.032) (0.032) (0.032) (0.032) (0.032) (0.032) (0.033) (0.033) (0.033) (0.033) 
60% thres. N	 243	 243	 243	 241	 240	 239	 237	 234	 234	 232	 232	 232	
Control N	 243	 242	 242	 242	 241	 237	 234	 234	 232	 230	 230	 229	
  



Panel B: $2,500 - $4,999 projected 2009 contributions 
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 3/19/10 4/2/10 4/16/10 4/30/10 
60%  -0.003 -0.009 -0.009 -0.032 -0.033 -0.034+ -0.044 -0.006 -0.029 -0.025 -0.012 -0.013 
threshold (0.015) (0.019) (0.020) (0.026) (0.026) (0.026) (0.026) (0.027) (0.027) (0.027) (0.027) (0.027) 
Constant 0.081** 0.135** 0.156** 0.688** 0.686** 0.693** 0.697** 0.621** 0.648** 0.657** 0.658** 0.669** 
 (0.011) (0.013) (0.014) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) 
60% thres. N	 651	 649	 649	 645	 643	 642	 642	 642	 641	 638	 633	 629	
Control N	 651	 650	 648	 640	 640	 639	 636	 636	 634	 632	 626	 623	
 5/14/10 5/28/10 6/11/10 6/25/10 7/9/10 7/23/10 8/6/10 8/20/10 9/3/10 9/17/10 10/1/10 10/15/10 
60%  -0.012 0.002 -0.005 -0.012 -0.014 -0.022 -0.019 -0.010 -0.016 -0.016 -0.021 -0.023 
threshold (0.027) (0.027) (0.027) (0.027) (0.027) (0.027) (0.027) (0.027) (0.027) (0.027) (0.027) (0.028) 
Constant 0.668** 0.663** 0.670** 0.668** 0.669** 0.671** 0.675** 0.668** 0.671** 0.671** 0.675** 0.673** 
 (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) (0.020) (0.020) 
60% thres. N	 623	 621	 620	 619	 615	 615	 612	 608	 605	 604	 601	 600	
Control N	 621	 617	 615	 609	 605	 601	 596	 594	 592	 590	 587	 584	

Panel C: $5,000 - $16,499 projected 2009 contributions 
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 3/19/10 4/2/10 4/16/10 4/30/10 
60%  0.002 0.013 0.008 0.022 0.015 0.013 0.007 -0.012 0.015 0.007 -0.001 -0.001 
threshold (0.017) (0.019) (0.019) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) 
Constant 0.152** 0.218** 0.218** 0.562** 0.548** 0.538** 0.535** 0.515** 0.477** 0.488** 0.491** 0.496** 
 (0.012) (0.013) (0.014) (0.016) (0.016) (0.016) (0.016) (0.016) (0.016) (0.016) (0.016) (0.016) 
60% thres. N	 971	 971	 971	 969	 966	 965	 963	 963	 959	 951	 945	 939	
Control N	 973	 969	 965	 962	 957	 957	 957	 957	 953	 949	 947	 942	
 5/14/10 5/28/10 6/11/10 6/25/10 7/9/10 7/23/10 8/6/10 8/20/10 9/3/10 9/17/10 10/1/10 10/15/10 
60%  -0.003 -0.013 -0.009 -0.006 -0.011 -0.001 0.009 0.009 0.010 0.006 0.010 0.001 
threshold (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023) 
Constant 0.494** 0.490** 0.480** 0.474** 0.464** 0.459** 0.448** 0.442** 0.429** 0.424** 0.413** 0.409** 
 (0.016) (0.016) (0.016) (0.016) (0.016) (0.017) (0.017) (0.017) (0.017) (0.017) (0.017) (0.017) 
60% thres. N	 935	 931	 924	 919	 913	 907	 903	 897	 895	 893	 892	 886	
Control N	 934	 926	 921	 920	 915	 912	 904	 901	 895	 889	 883	 880	

 
  



Appendix Table 4. Interaction of pre-email contribution rate with  
60% contribution rate threshold treatment effect on subsequent contribution rate change 

Each panel contains a different sample of employees, divided according to how many dollars they would contribute to the 401(k) in 
2009 if they left the contribution rates in effect on November 13, 2009 unchanged for the remainder of 2009. We exclude employees 
assigned to the 1% anchor. Within each panel, a separate OLS regression is run for each column. The dependent variable is the 
difference between the total (before-tax plus after-tax plus Roth) 401(k) contribution rate effective on the column’s payday and the 
total contribution rate effective on November 13, 2009. The control variables are dummies for whether the employee received the 60% 
contribution rate threshold treatment and whether her total contribution rate on November 13, 2009 was 0% or 1%, and the interaction 
of these two dummies. Standard errors are in parentheses below the point estimates. + Significant at the 10% level. * Significant at the 
5% level. ** Significant at the 1% level. 
 

Panel A: $0 - $2,499 projected 2009 contributions  
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 
60% threshold 0.956 1.400 1.715 1.523 0.127 0.420 0.312 0.821 
 (1.172) (1.344) (1.541) (1.408) (1.080) (0.972) (0.975) (1.267) 
60% threshold × 3.929* 3.748+ 3.460 3.099 1.577 1.390 1.300 1.843 
0-1% rate (1.747) (2.003) (2.297) (2.106) (1.615) (1.451) (1.455) (1.888) 
0-1% rate 0.911 2.135 3.275* 2.599+ 2.321* 1.977+ 2.193* 2.431+ 

 (1.219) (1.397) (1.603) (1.464) (1.124) (1.010) (1.012) (1.315) 
Constant 0.554 0.708 0.900 1.140 0.295 -0.297 -0.305 -0.575 
 (0.857) (0.982) (1.125) (1.029) (0.788) (0.710) (0.712) (0.926) 
60% threshold N 971 971 971 969 966 965 963 963 
Control N 973 969 965 962 957 957 957 957 
  



Panel B: $2,500 - $4,999 projected 2009 contributions 
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 
60% threshold -0.275 -0.568 -0.371 -0.178 0.151 -0.163 -0.046 0.354 
 (0.415) (0.520) (0.533) (0.450) (0.384) (0.357) (0.348) (0.587) 
60% threshold × 3.519+ 5.656* 5.615* 9.083** 8.320** 7.032** 5.665** 6.840* 
0-1% rate (2.099) (2.630) (2.694) (2.263) (1.931) (1.819) (1.770) (2.988) 
0-1% rate 1.052 0.106 0.089 -1.234 0.005 -0.087 0.037 0.057 
 (1.626) (2.036) (2.086) (1.752) (1.495) (1.422) (1.384) (2.335) 
Constant 1.329** 2.275** 2.292** 2.330** 1.805** 1.937** 1.813** 2.343** 
 (0.292) (0.366) (0.376) (0.317) (0.271) (0.252) (0.245) (0.414) 
60% threshold N	 651	 649	 649	 645	 643	 642	 642	 642	
Control N	 651	 650	 648	 640	 640	 639	 636	 636	

Panel C: $5,000 - $16,499 projected 2009 contributions 
 11/27/09 12/11/09 12/24/09 1/8/10 1/22/10 2/5/10 2/19/10 3/5/10 
60% threshold -0.167 0.340 0.204 -0.304 -0.177 -0.304 -0.103 -0.494 
 (0.476) (0.574) (0.614) (0.568) (0.489) (0.465) (0.453) (0.587) 
60% threshold × 6.305* 3.386 4.984 2.024 6.624* 5.959* 2.724 -2.283 
0-1% rate (2.968) (3.575) (3.816) (3.526) (3.029) (2.917) (2.841) (3.684) 
0-1% rate 7.077** 5.338* 4.267+ 8.528** 9.352** 11.484** 13.995** 18.200** 
 (1.953) (2.353) (2.512) (2.321) (1.994) (1.896) (1.846) (2.394) 
Constant 2.785** 3.800** 3.182** 4.162** 2.337** 1.861** 1.385** 1.386** 
 (0.337) (0.407) (0.435) (0.403) (0.347) (0.330) (0.321) (0.417) 
60% threshold N	 971	 971	 971	 969	 966	 965	 963	 963	
Control N	 973	 969	 965	 962	 957	 957	 957	 957	

 
  



Appendix Table 5. Effect of highlighting $3,000 and $16,500 thresholds 
Within each panel, a separate OLS regression is run for each column. The sample is employees who were on pace to contribute less than $3,000 in 
before-tax plus Roth contributions in 2010 if they left the contribution rates in effect on October 15, 2010 unchanged for the remainder of 2010. In 
Panel A, the dependent variable is the difference between the total (before-tax plus after-tax plus Roth) 401(k) contribution rate effective on the 
column’s payday and the total contribution rate effective on October 15, 2010. In Panel B, the dependent variable is a dummy for whether the total 
contribution rate on the column’s payday differs from the total contribution rate on October 15, 2010. The columns labeled “Bonus” use the 
contribution rate elections in effect for the annual bonus to construct the dependent variable. The control variable is a dummy for whether the 
employee received the $16,500 contribution threshold treatment. Standard errors are in parentheses below the point estimates. + Significant at the 
10% level. * Significant at the 5% level. ** Significant at the 1% level. 
 

Panel A: Contribution rate relative to 10/15/2010 contribution rate 
 10/29/10 11/12/10 11/26/10 12/10/10 12/23/10 1/7/11 1/21/11 2/4/11 2/18/11 3/4/11 Bonus 3/18/11 
$16,500 0.218 0.231 0.106 0.223 0.031 0.312 1.440+ 1.070 1.536* 1.041+ 0.690 0.841 
threshold (0.686) (1.005) (1.199) (1.297) (1.274) (1.052) (0.793) (0.698) (0.755) (0.600) (0.752) (0.545) 
Constant 1.066* 2.597** 3.658** 4.209** 4.280** 3.284** 1.665** 1.815** 1.480** 1.386** 1.511** 1.330** 
 (0.484) (0.707) (0.843) (0.912) (0.895) (0.738) (0.557) (0.490) (0.527) (0.420) (0.524) (0.382) 
$16.5K N 225 221 220 220 219 218 218 218 212 212 203 212 
$3K N 226 226 225 225 225 225 224 224 223 222 215 220 
 4/1/11 4/15/11 4/29/11 5/13/11 5/27/11 6/10/11 6/24/11 7/8/11 7/22/11 8/5/11 8/19/11 9/2/11 
$16,500 1.350+ 1.374+ 1.184+ 1.122+ 0.499 0.501 0.447 0.257 -0.002 -0.357 0.104 0.212 
threshold (0.702) (0.710) (0.669) (0.669) (0.441) (0.451) (0.453) (0.472) (0.643) (0.617) (0.435) (0.440) 
Constant 1.270** 1.284* 1.201* 1.220** 1.010** 1.079** 1.119** 1.302** 1.614** 1.762** 1.185** 0.990** 
 (0.493) (0.498) (0.469) (0.469) (0.309) (0.317) (0.319) (0.330) (0.450) (0.433) (0.306) (0.310) 
$16.5K N	 212 211 210 210 210 210 210 207 207 207 207 207 
$3K N	 218 218 218 218 217 215 215 215 215 214 211 211 
  



Panel B: Probability of contribution rate different than rate effective 10/15/2010 
 10/29/10 11/12/10 11/26/10 12/10/10 12/23/10 1/7/11 1/21/11 2/4/11 2/18/11 3/4/11 Bonus 3/18/11 
$16,500 -0.004 -0.005 -0.036 -0.053 -0.052 -0.060 -0.048 -0.066 -0.024 -0.021 -0.024 -0.025 
threshold (0.028) (0.035) (0.038) (0.040) (0.040) (0.046) (0.046) (0.047) (0.048) (0.048) (0.048) (0.048) 
Constant 0.102** 0.164** 0.222** 0.258** 0.265** 0.404** 0.411** 0.438** 0.453** 0.450** 0.433** 0.468** 
 (0.020) (0.025) (0.027) (0.028) (0.029) (0.032) (0.033) (0.033) (0.033) (0.033) (0.034) (0.034) 
$16.5K N	 225	 221	 220	 220	 219	 218	 218	 218	 212	 212	 203	 212	
$3K N	 226	 226	 225	 225	 225	 225	 224	 224	 223	 222	 215	 220	
 4/1/11 4/15/11 4/29/11 5/13/11 5/27/11 6/10/11 6/24/11 7/8/11 7/22/11 8/5/11 8/19/11 9/2/11 
$16,500 -0.033 -0.022 -0.011 -0.020 -0.031 -0.017 -0.012 -0.009 -0.005 0.012 0.005 0.005 
threshold (0.048) (0.048) (0.048) (0.048) (0.048) (0.049) (0.049) (0.049) (0.049) (0.049) (0.049) (0.049) 
Constant 0.486** 0.477** 0.472** 0.477** 0.493** 0.493** 0.502** 0.512** 0.507** 0.509** 0.512** 0.517** 
 (0.034) (0.034) (0.034) (0.034) (0.034) (0.034) (0.034) (0.034) (0.034) (0.034) (0.034) (0.034) 
$16.5K N	 212	 211	 210	 210	 210	 210	 210	 207	 207	 207	 207	 207	
$3K N	 218	 218	 218	 218	 217	 215	 215	 215	 215	 214	 211	 211	
 
 

  



Appendix Table 6. Effect of 3%, 10%, and 20% anchors 
Within each panel, a separate OLS regression is run for each column. The sample is employees who were on pace to contribute at least $6,000 in 
before-tax plus Roth contributions in 2010 if they left the contribution rates in effect on October 15, 2010 unchanged for the remainder of 2010. In 
Panel A, the dependent variable is the difference between the total (before-tax plus after-tax plus Roth) 401(k) contribution rate effective on the 
column’s payday and the total contribution rate effective on October 15, 2010. In Panel B, the dependent variable is a dummy for whether the total 
contribution rate on the column’s payday differs from the total contribution rate on October 15, 2010. The columns labeled “Bonus” use the 
contribution rate elections in effect for the annual bonus to construct the dependent variable. The control variables are dummies for whether the 
employee received the 3% anchor, 10% anchor, or 20% anchor. Standard errors are in parentheses below the point estimates. + Significant at the 
10% level. * Significant at the 5% level. ** Significant at the 1% level. 

Panel A: Contribution rate relative to 10/15/2010 contribution rate 
 10/29/10 11/12/10 11/26/10 12/10/10 12/23/10 1/7/11 1/21/11 2/4/11 2/18/11 3/4/11 Bonus 3/18/11 
3% anchor -0.710+ -0.682 -0.630 -0.292 -0.713 -0.320 -0.080 -0.092 0.347 0.718 0.466 0.979+ 

 (0.420) (0.545) (0.646) (0.642) (0.656) (0.625) (0.554) (0.521) (0.588) (0.536) (0.861) (0.512) 
10% anchor -0.580 -0.453 -0.199 0.005 -0.775 -0.820 -0.335 -0.407 0.303 0.574 0.693 1.174* 
 (0.420) (0.545) (0.645) (0.641) (0.656) (0.625) (0.554) (0.521) (0.588) (0.536) (0.862) (0.513) 
20% anchor -0.433 -0.305 -0.189 0.156 0.133 0.001 -0.031 -0.312 -0.207 0.168 0.553 0.732 

 (0.419) (0.544) (0.644) (0.640) (0.654) (0.624) (0.552) (0.519) (0.586) (0.534) (0.862) (0.512) 
Constant 2.082** 3.036** 3.673** 3.060** 2.913** 3.461** 2.292** 2.049** 1.095** 0.732+ 1.479* 0.063 
 (0.297) (0.386) (0.457) (0.454) (0.464) (0.442) (0.392) (0.368) (0.416) (0.379) (0.610) (0.363) 

3% anc. N 561 559 557 555 555 554 553 552 551 551 537 549 
10% anc. N 562 550 550 556 555 554 552 550 549 549 536 547 
20% anc. N 565 565 564 562 561 560 560 558 556 556 535 553 
Control N 560 558 557 554 554 553 552 551 550 550 535 548 
 4/1/11 4/15/11 4/29/11 5/13/11 5/27/11 6/10/11 6/24/11 7/8/11 7/22/11 8/5/11 8/19/11 9/2/11 
3% anchor 1.549** 1.549** 1.455** 1.531** 1.231** 0.921+ 0.850+ 0.852 0.722 0.767 0.772 0.669 

 (0.486) (0.491) (0.474) (0.483) (0.476) (0.486) (0.511) (0.522) (0.499) (0.495) (0.521) (0.534) 
10% anchor 1.712** 1.867** 1.542** 1.517** 1.130* 0.719 0.495 0.326 0.225 0.400 0.687 0.577 
 (0.487) (0.492) (0.476) (0.484) (0.476) (0.487) (0.512) (0.522) (0.499) (0.496) (0.522) (0.535) 
20% anchor 1.206* 1.420** 1.342** 1.340** 1.114* 0.914+ 0.862+ 0.850 0.918+ 0.915+ 0.851 0.618 
 (0.486) (0.491) (0.475) (0.483) (0.476) (0.486) (0.512) (0.522) (0.499) (0.495) (0.521) (0.534) 
Constant -1.302** -1.502** -1.594** -1.588** -1.691** -1.615** -1.708** -1.808** -2.035** -2.132** -2.335** -2.610** 
 (0.344) (0.348) (0.336) (0.342) (0.337) (0.344) (0.362) (0.369) (0.353) (0.350) (0.369) (0.379) 

3% anc. N 549 549 549 546 544 541 540 535 533 530 529 527 
10% anc. N 546 545 544 542 541 538 536 533 532 527 523 522 
20% anc. N 549 546 546 546 543 542 535 534 532 529 528 527 
Control N 547 545 545 543 540 537 536 533 530 528 525 521 



Panel B: Probability of contribution rate different than rate effective 10/15/2010 
 10/29/10 11/12/10 11/26/10 12/10/10 12/23/10 1/7/11 1/21/11 2/4/11 2/18/11 3/4/11 Bonus 3/18/11 
3% anchor -0.032+ -0.038 -0.036 -0.049+ -0.064* -0.068* -0.062* -0.044 -0.023 -0.021 -0.012 -0.016 
 (0.019) (0.024) (0.025) (0.026) (0.027) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) 
10% anchor -0.022 -0.022 -0.022 -0.030 -0.053+ -0.079** -0.063* -0.059+ -0.043 -0.043 -0.033 -0.036 
 (0.019) (0.024) (0.025) (0.026) (0.027) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) 
20% anchor -0.033+ -0.045+ -0.049+ -0.048+ -0.059* -0.076* -0.072* -0.072* -0.044 -0.042 -0.036 -0.040 
 (0.019) (0.023) (0.025) (0.026) (0.027) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) 
Constant 0.143** 0.217** 0.264** 0.292** 0.325** 0.530** 0.551** 0.557** 0.580** 0.580** 0.594** 0.584** 
 (0.014) (0.017) (0.018) (0.019) (0.019) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) 

3% anc. N 561 559 557 555 555 554 553 552 551 551 537 549 
10% anc. N 562 550 550 556 555 554 552 550 549 549 536 547 
20% anc. N 565 565 564 562 561 560 560 558 556 556 535 553 
Control N 560 558 557 554 554 553 552 551 550 550 535 548 
 4/1/11 4/15/11 4/29/11 5/13/11 5/27/11 6/10/11 6/24/11 7/8/11 7/22/11 8/5/11 8/19/11 9/2/11 
3% anchor -0.022 -0.015 -0.014 -0.018 -0.014 -0.018 -0.016 -0.019 -0.020 -0.025 -0.016 -0.009 
 (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) 
10% anchor -0.032 -0.042 -0.039 -0.045 -0.044 -0.046 -0.037 -0.041 -0.036 -0.029 -0.022 -0.015 
 (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) 
20% anchor -0.044 -0.047 -0.041 -0.045 -0.048 -0.050+ -0.049 -0.048 -0.042 -0.039 -0.032 -0.026 
 (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) 
Constant 0.600** 0.604** 0.606** 0.613** 0.617** 0.618** 0.619** 0.625** 0.626** 0.627** 0.625** 0.628** 
 (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021) 

3% anc. N 549 549 549 546 544 541 540 535 533 530 529 527 
10% anc. N 546 545 544 542 541 538 536 533 532 527 523 522 
20% anc. N 549 546 546 546 543 542 535 534 532 529 528 527 
Control N 547 545 545 543 540 537 536 533 530 528 525 521 
 

  



Appendix Table 7. Effect of goal examples  
Within each panel, a separate OLS regression is run for each column. The sample is employees who were on pace to contribute 
between $3,000 and $5,999 in before-tax plus Roth contributions in 2010 if they left the contribution rates in effect on October 15, 
2010 unchanged for the remainder of 2010. In Panel A, the dependent variable is the difference between the total (before-tax plus 
after-tax plus Roth) 401(k) contribution rate effective on the column’s payday and the total contribution rate effective on October 15, 
2010. In Panel B, the dependent variable is a dummy for whether the total contribution rate on the column’s payday differs from the 
total contribution rate on October 15, 2010. The columns labeled “Bonus” use the contribution rate elections in effect for the annual 
bonus to construct the dependent variable. The control variables are dummies for whether the employee received the $7,000 savings 
goal example or the $11,000 savings goal example. Standard errors are in parentheses below the point estimates. + Significant at the 
10% level. * Significant at the 5% level. ** Significant at the 1% level. 
 

Panel A: Contribution rate relative to 10/15/2010 contribution rate 
 10/29/10 11/12/10 11/26/10 12/10/10 12/23/10 1/7/11 1/21/11 2/4/11 2/18/11 3/4/11 Bonus 3/18/11 
$7,000 goal -0.437 0.783 0.761 0.699 0.100 0.046 -0.403 -0.194 -0.624 -0.671 -1.482 -0.654 
 (0.476) (0.656) (0.876) (0.953) (0.932) (0.775) (0.647) (0.604) (0.711) (0.711) (1.017) (0.680) 
$11,000 goal 0.678 0.835 1.505+ 1.762+ 2.234* 1.388+ 0.570 1.102+ 0.560 0.536 0.137 0.038 
 (0.477) (0.656) (0.878) (0.956) (0.935) (0.777) (0.649) (0.606) (0.712) (0.712) (1.021) (0.682) 
Constant 0.608+ 0.726 1.414* 1.736* 1.704** 1.784** 1.996** 1.709** 1.808** 1.831** 2.736** 1.935** 
 (0.337) (0.464) (0.620) (0.674) (0.659) (0.548) (0.457) (0.427) (0.502) (0.502) (0.717) (0.481) 

$7K goal N 263 263 263 260 260 258 258 257 256 256 244 256 
$11K goal N 262 262 260 257 256 256 254 254 254 254 248 253 
Control N 263 263 261 261 260 259 258 258 258 258 250 256 
 4/1/11 4/15/11 4/29/11 5/13/11 5/27/11 6/10/11 6/24/11 7/8/11 7/22/11 8/5/11 8/19/11 9/2/11 
$7,000 goal -0.135 -0.178 0.008 0.139 0.758+ 0.658 0.460 0.274 0.221 0.250 -0.015 0.010 
 (0.592) (0.579) (0.612) (0.617) (0.308) (0.430) (0.361) (0.363) (0.364) (0.371) (0.392) (0.392) 
$11,000 goal -0.358 -0.589 -0.720 -0.637 -0.002 -0.090 -0.249 -0.333 -0.393 -0.159 -0.360 -0.287 
 (0.595) (0.582) (0.615) (0.619) (0.437) (0.431) (0.612) (0.364) (0.365) (0.371) (0.393) (0.393) 
Constant 1.500** 1.600** 1.675** 1.563** 0.738* 0.733* 0.662** 0.748** 0.780** 0.638* 0.564* 0.495+ 

 (0.419) (0.409) (0.432) (0.435) (0.308) (0.304) (0.255) (0.257) (0.257) (0.262) (0.278) (0.279) 

$7K goal N 255 253 252 250 248 248 248 247 246 244 244 243 
$11K goal N 250 248 247 247 247 246 246 244 243 242 241 241 
Control N 255 254 254 253 251 250 250 248 247 244 241 237 
  



Panel B: Probability of contribution rate different than rate effective 10/15/2010 
 10/29/10 11/12/10 11/26/10 12/10/10 12/23/10 1/7/11 1/21/11 2/4/11 2/18/11 3/4/11 Bonus 3/18/11 
$7,000 goal 0.008 0.023 0.033 0.024 0.012 0.090* 0.062 0.068 0.078+ 0.078+ 0.077+ 0.055 

 (0.020) (0.025) (0.029) (0.031) (0.033) (0.043) (0.044) (0.044) (0.044) (0.044) (0.045) (0.044) 
$11,000 goal 0.015 0.019 0.035 0.041 0.057+ 0.059 0.034 0.034 0.035 0.031 0.037 0.022 
 (0.020) (0.025) (0.030) (0.032) (0.033) (0.043) (0.044) (0.044) (0.044) (0.044) (0.045) (0.044) 
Constant 0.046** 0.076** 0.107** 0.130** 0.142** 0.347** 0.403** 0.415** 0.469** 0.473** 0.488** 0.492** 
 (0.014) (0.018) (0.021) (0.022) (0.023) (0.030) (0.031) (0.031) (0.031) (0.031) (0.032) (0.031) 

$7K goal N 263 263 263 260 260 258 258 257 256 256 244 256 
$11K goal N 262 262 260 257 256 256 254 254 254 254 248 253 
Control N 263 263 261 261 260 259 258 258 258 258 250 256 
 4/1/11 4/15/11 4/29/11 5/13/11 5/27/11 6/10/11 6/24/11 7/8/11 7/22/11 8/5/11 8/19/11 9/2/11 
$7,000 goal 0.047 0.038 0.044 0.050 0.046 0.052 0.049 0.039 0.035 0.045 0.038 0.048 
 (0.044) (0.044) (0.044) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) 
$11,000 goal 0.022 0.024 0.035 0.041 0.033 0.041 0.037 0.029 0.033 0.037 0.029 0.024 
 (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) (0.045) 
Constant 0.498** 0.504** 0.508** 0.502** 0.510** 0.508** 0.516** 0.528** 0.534** 0.529** 0.539** 0.540** 
 (0.031) (0.031) (0.031) (0.031) (0.032) (0.032) (0.032) (0.032) (0.032) (0.032) (0.032) (0.032) 

$7K goal N 255 253 252 250 248 248 248 247 246 244 244 243 
$11K goal N 250 248 247 247 247 246 246 244 243 242 241 241 
Control N 255 254 254 253 251 250 250 248 247 244 241 237 
 


