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Abstract: We present evidence from field experiments that savings choices are significantly
affected bynumericalcues in the environmeneven when these cues atbest minimally
informative. We randomized theone or two-sentencesavings cues presentin emails to
employeesbouttheir 401(k) savings planHigh savingsues increase 401(k) contribution rates

by up to 29% of income in a pay period, and low savirmgesdecrease 401(k) contribution

rates by up to 2% of income in a pay perio@ues affecd401K) contribution rategor up to a
yearafter the email
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Evenafter controlling for lifetime income, there is enormous cresstional variation in
how much wealth households accumuldter exampleamong U.S. householdsetween the
ages of 51 to 6vhose lifetime income islose to the median for their gge 90th percentilef
wealth is35 timeslargerthan tle 10th percentil¢Venti and Wise, 1998). Little of this variance
is explained byvariation inasset returndamily composition, inheritazes, and physical health.
The dominant factor that determines wealth accumulation is the householdOs choices about how
much to save rather than speBdit not muchis understood lzout what determines household
savings choicesBernheim, Skinner, and Weintge (2001) find thatstable differencescross
householdsn their time discount ratesrisk tolerance, exposure to uncertainty, perceived life
expectancy, tastes for goods complementary to leisure in retirementrelstdd expenseand
expecteddefinedbenefit pension and Social Security income in retirerhewnt little power to
explain variation in household savings.

Social psychologists since Mischel (1968) have arguedtridnasitorysituationalfactors
are much more powerful determinants of choicelsan fixed personal trait$n this paper, we
present evidence fromultiple field experimerg aboutthe impactof incidentalnumerical cues
in the environmenbn savings choicesEven thoughhese cuesvereat best minimallyrelevant
to optimal savinggdecisions, we find that high savings cues led to higher subsequent 401(k)
contribution rates, and low savings cues led to lower subsequent 401(k) contributiofimasges.
a nontrivial portion of the variation in household wealth accumulation may be caysed
variation in the savings cues individuals have been exposed to during\ubsiBly the same
token, wlicymakersand institutional designemhay have substantigdower to affect savings
behavior using inexpensiveanipulation of cues at opportune manse

Our experimerd randomly assigned employees at a lag8. technology company to
receive one of several versions of an en@antrol emailsgeminded recipientsof the employer
matching contribution rulem their 401(k) retirement savings plan and how muchrécgient
had contributed so far in the calendar y@aeatment emails were identical to the control emails,
except that thealso included one ofine differentone to two-sentencesavingscues. The
design of thecues vas inspired by factors that the psychology and behavioral economics
literature has arguedaffect choices Our aim is not necessarilfo test the psychological
mechanisms that this previous literature has hypothesized about, hawatata variety of

minimal numerical savings cues have large effects economically consequential savings



choicesoutside the laboratory

Table 1 summarizes thene cues we testedvhich spanthe space frona relatively low
savingscue (which was sulgct to the constrairnthat it have a reasonable chanee anteof
advancinghe companyOs goal of increasing 401(k) savingstremelyhigh savingscues. We
sent emails in two batchEghe first in November 2009 and the second in October RGi@i
the table shows in which year each cue was sent. We always estimateatment effects by
comparing cue recipients with others wiere eligible to receive thremecue but insteadere
randomly assigned te@ceive a control emadn the same day

We callthe first set of cuesn Table 10anchorsO because they were intended to sound
maximally uninformativePsydologists have long known that exposuretbitrary number$l
or anchor8l can shift subjects3timaesand willingness to pay for goods towards those anchors
in laboratory experiment@versky and Kahneman, 1974The anchor cue text was as follows:
OFor example, you could increase your contribution raf&gf your income and get more of
the match money for which youOre eligibh@s(is just an example, and shouldnOt be interpreted
as advice on what the right contribution increase is for ydamloyeeswere assigned to
receivean A value of 1, 3, 10pr 20. The cue describes itself as containing no informational
content, but recipients may have nonethel@sappropriately)inferred something about their
optimal savings rate from the anchor. @biectiveis not to rule out the possibility that subjects
performed a Bayesian updatbout their optimal 401(k) contribution rdtased on this cuédut
to see if even the mosthinformative cues can have large effects on savings choices.

We find that our lowesanchor (the 1% increase example) decreased subseqgaant
contribution rates relative to the control enimilup to 1.4% of income within a pay peratiile
leaving unaffected the probability that an employee makes a contribution rate.ohe@@eging
over all pay periods except the one in which the annual bonus was paid, the 1% anchor decreased
meancontribution rates by 0.8% of income during the eleven months following the. inail
higher anchors (the 3%, 10%, and 20% increase examples) increasézltiontrates, but with

! See also Johnson and Schkade (198%efet al. (1998), Kahneman and Knetsch (1993), Wilson et al. (1996),
Ariely, Loewenstein, and Prelec (2003), and Stewart (2009). Evidence is only beginning to emerge on the
importance of anchoring for economic decisions outside the laborddegg¢ and @Gddy, 2009; Dougal et al.

201Q Baker, Pan, and WurgleR012).Anchoring has traditionally been understood to arise from people beginning

their thought process at the arbitrary anchor value and incompletely adjusting away from that starting pdiyt (Tvers
and Kahneman, 1974; Epley and Gilovich, 2001). Other researchers have argued that anchoring occurs because
information that is consistent with the anchor becomes more cognitively accessible (Mussweiler and Strack, 1999,
2001; Chapman and Johnson, 208&ack and Mussweiler, 1997).



a substantial delay. For the first five months after the email, the higher anchors had no effect on
mean contribution rates but decreased the likelihood of making a contribution change, suggesting
that they caused temporary diseggment from the 401(k). From the sixth through twelfth
months following the email (after the annual bonus was paid), all three high anchors increased
contribution rates by an average of 1.0% to 1.1% of inc@me the peak effect for a single pay
period wa a 1.9% of income increase

The second set of cues in Tablehighlighted arbitrary savingbehaviors like the
anchors, but couched them terms of goals, which previous literature has found to have
motivational effect$.The goal cues were sent onlygmployees on pace to contribute between
$3,000 and $5,999 for the calendar year of the email. They consisted of two sentences: OFor
example, suppose you set a goal to contrib&tdo$ the year angou attained it. You would
earn £ more in matching monethis year than youOre currently on pac&Btook on values
of $7,000 or $11,000. Because of the unusual match structure at this company, attaining these
401(k) savings levels translated @= $500 or $2,500 more in matching money, respectively,
for dl recipients. Emails with the $11,000 goal cue contained no information that could not be
inferred from emails with the $7,000 goal cue.

We find that the $11,000 goal cue raised contribution rates by more than the $7,000
savings goal cue. The $11,000 goak increased contribution rates by 1.1% of income during
the first five months after the email (with a maximum increase within a single pay period of
2.2% of income), but had no effect from month 6 onwards. Unlike the anchors, high arbitrary
savings cuesouched in goasetting language did not reduce the likelihood of changing oneOs
401(K) contribution rateThe $7,000 goal cue essentially had no impact on contribution rates.

Ourfinal set of cueslid not use goal language bughlighted savings threslus that are
linked to the companyOs 401(k) rules, and hareless arbitrarjthan our anchors and savings
goal examplesChoi et al. (2002) and Benartzi and Thg007) argue that many people choose
their 401(k) contribution rate by using rules of thumb such as Ocontribute the maximum possible
amountO or Ocontribute the minimum necessary to earn the maximum possible employer

matching contributions.Making thesehresholds more salient may increase the likelihad

% Locke and Latham (1990, 2002, 20G8)mmarize a large literature showing teatting concrete goals that are
difficult to achieve enhances performance relative to setting unambitioemgue Odo your begi@als.A number

of laboratory studies have found that behavior changes even when the goals are subconsciously primed by
environmental cues rather than consciously chosen (Chartrand and Bargh, 1996; Bargh et al., 2001; Stajkovic,
Locke, and Blair, 2006).



people would model their behavior after these rules of thombecome anchored on the
thresholds

The 60% threshold cue consisted of the sentence, OYou can contribute up to 60% of your
income in anyay period.O T cue contained information not present in the control email, but
this information was unlikely to be useful for the vast majority of recipients who were
contributing far less than 60% of their income to the 40Mlg.find that nentioningthe 60%
maximumgenerated a large positive effect on contribution rates immediately after the email, but
only for those whoseurrent contribution ratevas especiallyfar from the cued rateéAmong
those on pace before the email to contribute no more th&0&for the calendar year, receiving
the 60% threshold treatmeintreasd contribution rate by 2.9% of income@ne monthafter the
email. Over the first four months after the email was sent, these 60% threshold treatment
recipients contributed 1.8% mooé their income to the 401(k) than their corresponding control
group. On the other hand, higher saversanmaffectedy the 60% threshold treatmef. this
respect, the 60% threshotdieis like the goal cues, which also had no effect when the cued
savngs behaviowasnot very far fromthe recipientOs status qumlike high anchorsthe 60%
cue did not create disengagement from the 40p@chaps because it wast purely arbitrary

The $3,000 and $16,500 savings threshmldsonly contained inform#on that could
already be inferred from the control emasind were only sent to employees on pace to
contribute less than $3,000 for the year. The $3,000 threshold cue consisted of the sentence,
O'he next ® of contributions you make between now and December 31 will be matched at a
100% rateOD was the difference between $3,000 and the recipientGydse matckeligible
401(k) contributions. The $16,500 threshold cue was, OContril$Eingpre betweenow and
December 31 would earn you the maximum possible n@flwas thedifference between
$16,500 and the recipientOs yteadate matckeligible 401(k) contributions

We find that lighlighting a $16,500 savings threshotdised contributions relative t
highlighting a $3,000 savings threshol@verage postemail contribution rateswvere initially
similar between the two groupsub four months after the email, recipients of the $3,000
threshold treatment were contributing 1.5% of income less than msipid the $16,500
threshold treatment. From the fourth to tenth month after the email, the $16,500 threshold
treatment recipients contributed 1.0% more of theirlbomus income than the $3,000 threshold

treatment recipientsThe high savingsthresholdcue tied to the 401(k) plan structure did not



reduce the likelihood of recipients making a change in their contributiomelateve tothe low
savingsthresholdcue

Because many email recipients likely ignored our emails or did not read them carefully
enaigh to notice the cues, our estimated effect sizes are closer to zero than the true effects of
seeing the cues. Nevertheless, our estimates are large compared to those estimated for a
conventional economic lever, employer matching contributions to a 4&u{kko, Poterba, and
Wilcox (1998) find, at one manufacturing firm, that 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 fadm 139% to 0% was accompanied by an average
contribution rate fall of only 0.3% of income. Another company studied by Choi et al. (2002)
increased by 2% of income the maximum amount of employee contributions matched (at a 50%
match rate)The increaseni the average contribution rate from three months prior to the change
to six months after the changes0.4% of incomé.

Our paper is related to other work exploring behavioral factors that affect savings
choices. Much of this wordocumentsnertia at the status qu@and explores the causes of this
inertia? Some of the variation in wealth accumulation may thus be explainable by variation in
the inertial tendencies of individualsndicating thatSs models of infrequent attentioand
adjustment will be useful (e,gDuffie and Sun, 1990Grossman and Laroque, 1990;nch,

1996; Gabaix and Laibson, 2002; Sims, 2003; Reis, 2006; Carroll et al.,A€19Eberly, and
Panageas2007,2012 Alvarez, Guiso, and Lippi, 20)2 However,the evidence in our paper
suggests that these models will be incomplete beaawese affect choicemadeconditional on
action holding fixed all normatively relevant state variabl€se effect of cuesnay bestronger
among individuals with low financial literacy and propensity to plan, two othieehavioral

mechanisms that have beb&gpothesizedo create variation in savings outcomesneriks,

% This result is not reported in Choi et al. (2002), but is reported here for the first time using that paperOs data. The
sample over which this average is calculated is restricted to those who had a positive contribution rate nine months
prior to the matchhreshold change. Choi et al. (2002) show that the match threshold change had no effect on the
probability of having a positive contribution rate.

* See Samuelson and Zeckhauser (1988), Madrian and Shea (2001), Choi et al. (2002u@ddjan, lyengar,

and Jiang (2004), Thaler and Benartzi (2004), Beshears et al. (2008), Carroll et al. (2009), Choi, Laibson, and
Madrian (2009b), lyengar and Kamenica (201Krlan et al. (2011), Benartzi, Peleg, and Thaler (2012), and
Beshears et al. (2012a).

® In morerecent years, the rise of automatic savings plan enrollment has generated variation in savings defaults that
will also explain variation in savings outcomes.



Caplin, and Leahy, 2008usardi and Mitchell, 200%, b)®

Our papers also related t@xperimental economiosork on the stability ofmeasured
preferencesMeier and Sprenger (2016hd that experimentally elicited time discount rates have
a yearoveryear autocorrelation of only 0.4 within individu@nd changes ithe individualOs
economic circumstancese Ovirtually uncorrelated with changes in discour@ifigey write, Oit
is unknown whether standard experimental measures are simply noisy or if there exist
individuals with highly unstable preferenceSiilarly, Barsky et al. (1997)Andersen et al.
(2008) and Baucells and Villas’'s (201@nd that elicited risk aversiorhas a large transitory
componentOur results suggest that if preferences are stable and fluctuations in choices are due
to noise in the elicitation mechanisifs the failure of thee mechanisms to purgee-existing
noise) then this noisessis not unique to laboratory procedures but extends to important
mechanisms like those used to elicit 401(k) contributionpegierences

The remainder of our paper proceeds as follows. @edttdiscusses the features of the
company 401(k) plarSection | describes our dat&ection Il describes the experimental design
for the 2009 email campaign. Section IV analyzes the 28p8rimens. Section V describes the
experimental design for th€010 email campaign, and Section VI analyzes the 2010
experimeng. Section VII concludesiAn appendix contains regression tables that correspond to

the figures that illustrate most of our results.

l. 401(k) plan features

Employees at the company we study make befortax, aftertax, or Roth contributions
to their 401(k) plad.Before March 2011, employespecifiedthree percentages: the percent of
their paycheck they wanted to contribute on a beffaxe aftertax, and Roth basis. Startimg
March 2011, employedsad the option o$pecifying a dollar amountather than a percentate
contribute from each paycheck to each contribution categdttyough doing so was rat@he
sum of the contributions could not exceed 60% of income dunggveo-week pay period in

® There are also related papers on communications affecting debt choices in developing cSestiBestrand et al.

(2010) and Cadena and Schoar (2011). Choi, Laibson, and Madrian (2009a) document how one framing
manipulation affected asset allocations in a U.S. 401(k) plan.

" Both principal and capital gains of befetax contributions are taxed upavithdrawal. Only capital gains of after

tax contributions are taxed upon withdrawal. Roth contributions are made usinguaftidlars, but both principal

and capital gains are not taxed upon withdrawal. See Beshears et al. (2013) for further dis€ubsitaxation of

these three types of 401(k) contributions.

8 Four percent of personpay period observations from March 2011 onwards had a dollar contribution election.



2009 and 2010. In 2011, employees could contribute 100%enf paycheck to the 401(k).
Throughoutour sample period, total befetax plus Roth contributions during a calendar year
were capped at $16,506r employees under the age50, and at $22,00fbr employees age 50
and over.Total 401(k) contributions including aftésx and employer matching contributions
were limited to $49,000 in a calendar yéar employees under the age of 50, and $54,500 for
employees age 50 and over

Starting in 2007, new hires asdasoneémployees who had never enrolled in the 401(k)
were automatically enrolled at a 3% befta® contribution rate unless they opted out. At the
beginning of each subsequent calendar year until 28d&85onedkemployees who had never
actively chosentheir 401(k) elections had their befesx contribution rate automatically
increased by 1 percentage point, and the default b&efgreontribution rate for new hires also
increased by 1 percentage point. In 2011, thewdetontribution ratdor new hiresdid not
changeandseasoneeémployees were not subject to automatic contribution rate increases.

The company makesnatching contributions to the 401(k) that depend upon each
employeeOs oweumulativecontributionsduring the calendar yeahe match amount during
2009 was the greater @) 100% ofbeforetax plusRoth contributions up to $2,500r (2) 50%
of beforetax plus Roth contributiongp to $16,500resulting in anaximumpossiblematch of
$8,250 This matchstructure generatila 100% marginal subsidy on contributions up to $2,500, a
0% marginal subsidy on contributions between $2,501 and $5,000, and a 50% marginal subsidy
on contributionsbetween$5,0a and $16,500In 2010, the match structure changed taHse
greater of(1) 100% ofbeforetax plus Roth contributions up to3$000, or (2) 50% ofbeforetax
plus Roth contributionsip to $16,500This new match structure skiftthe 0% marginal match
zone to contributions between $3,001 and $6,000. Matchirtglmations vest immediately.

Employees receive an annual bonus that is paid each Mar@®09 and 2010f ian
employee hd a 5% contribution rate in effect during the pay period in which the bonus is paid,
5% of the bonus wuld be contributed to the 40)plan. As a result, many employees chahge
their contribution rate shortly befooe duringthe bonus pay period 2009 and 2010Starting
in 2011, employees could choose a separate contribution election for their boduthis
election could specifgollar amounts to be contributed rather than percentages of the. bonus
Unless actively changed by the emplaydes bonus contribution election whyg defaultset
equal tothe election for regular paycheckonuses were paid on March H)09 March 5



2010, andMarch 11 2011.Unlike in prior years, the 2011 bonus payment date did not coincide

with a regular payday.

II. Data description

We use salary and employment termination date data from personnel records and 401(k)
data provided to the company byngaard. Vanguard data include creestional snapshots of
all 401(k) contribution rate elections (befdex, aftertax, and Roth) in effect amor&p09email
recipients on January 3, 2Qa8ovember 4, 200%nd every montlend from January 2010 to
August 2011. We also have a record of every 401(k) contribution rate change #rsong
populationfrom January 2008 to August 201Hor 2010 email recipients, we have contribution
rate electiorsnapshot®n Octoberl5, 2010 and every montnd from January 2010 to August
2011, as well as a record of every 401(k) contribution rate cHamgeJanuary 2010 to August
2011. Individuals in the data were assigned random identifiers; no personally identifying
information was included.

We use the contribution rate data to construct a panel of 401(k) contribution rates in
effect at the end of each tweeek pay period.Contribution rate changes submitted fewer than
ten days before the next payday do not take effect untdebend payday after the change, so
our data allow us to identify contribution rates in effectathe September 2, 2011 payday.

Vanguard also supplied the total dollars contributed to the 401(k) between January 1,
2009 and November 4, 2009 for each 2@08ail recipient, and the total dollars contributed to
the 401(k) between January 1, 2010 and October 15, 2010 for each 2010 email rédiment.
allowed us to calculate how many dollars each employee would contribute to the 401(k) during
the calendar yeaif she left her contribution rate electmrunchangel a variable that

determined which treatments the employee was eligible to be assigned

[11. Designof 2009 experiments: 1% anchor and 60% threshold cues
On November 17, 2009, we sent emails to employees who would contribute less than

° If multiple contribution rate change transactions are recorded with the same effective date, we assign the latest
contribution rate chosen before a payday to be the one that was effective on that payday. Up to February 19, 2010,
we have both the date atithe each change transaction was entered. After February 19, 2010, we only have the date
each change transaction was entered. Therefore, if somebody entered multiple contribution rate changes on the same
day, we cannot directly identify which rate was &t one entered. We can usually infer what the last rate was from

the monthend contribution rate snapshots. In the rare cases where we cannot, we use the average of the contribution
rates entered on that day.



$16,500 on deforetax plus Rottbasisin 2009 if they left their contribution rate electicas of
November 4, 2008nchanged®

We randomized which email version each eme® receivedFigure 1 shows the
template used for the 2009 emails. All 2009 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, OTo tgleater advantage of [Company]Os 2009 match, increase
your contribution rate for the remaining six weeks of 2009.0 The emails concluded with
information on how to change oneOs contribution rate on the Vanguard website and was signed
by the companyOs beiteflirector.

The only difference between the control and treatment emailsthveashe treatment
emails included one or twadditionalsentencesight afterthe statement about taking greater
advantage of the match (the location indicatedheyOTreatment text was inserted hémOn
Figure 1).We began our study of cue effects by exploring the extremes of the state sspace:
relatively low cue that wastill consistent with the companydsireto increase 401(k) savings,
and an extremelyhigh cue. Employeesin the 1% anchor treatmemteceived the additional
sentences, OFor example, you could increase your contribution rate by 1% of your income and
get more of the match money for which youOre eligible. (1% is just an example, and sheuldnOt b
interpreted as advice on what the right contribution increase is for yEmpyees in th€0%
threshold treatmerttadthe following sentence added to their email: OYou can contribute up to
60% of your income in any pay period.O

Table 2 showshow the4,723 email recipients in 200&@hom we analyze in this paper
were allocated acrosxperimentatonditions'**? Employees naturally fell into three categories
based on their marginal incentive increase theipeforetax and Rotlcontributionratein 2009

19 We excluded employees who had been hire@0A9, since they may have made contributions to a previous
employerOs 401(k) in 2009 (which are unobserved by us) and thus not be eligible to contribute $16,500 en a before
tax plus Roth basis to their current companyOs 401(k) in 2009.

Y Early drafts of his 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 averagatribution 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 pesail contribution rate of the 2009 10% anchor recits relative to the control group.

2 There are a small number of employees assigned to a treatment who are not in our analysis (and also excluded
from Table 2) because they left the company before the first payday after the emails were sent, theyonad/te

Social Security numbers that made matching their 401(k) transactions to subsequent Vanguard records indexed by
permanent Social Security numbers difficult, or their employment termination date was ambiguous in the data.

These exclusions cause minmbalances in the number of employees in each cell.



those who faced a 100% marginal matcthose additional contributionthose who faced a 0%
marginal match, and those who faced a 50% marginal mé&tighbility for assignment to
experimental conditiamdepended onvhich category the employee was Employees had an
equal probability of being assigned to each ofcireditionsfor which they were eligible.

Most employeesvho wereon pace to contribute at least $5,808nd thus faced a 50%
marginal matcN could be assigned to the control, the 1% ancheatiment or the 60%
threshold treatmeniWe do not analyze employees in this projected contribution category who
were not eligible for althreeconditions(and they do not appear in Table 2). Employees were
eligible forall threeconditionsif increasingheir beforetax plus Roth contribution rate by 1% of
income for the remainder of 2009 wouldt causetheir 2009beforetax plus Rothcontributions
to exceed $16,500

The anchoringcue® implication that increasing oneOs contribution rate by the anchor
amount would increase the match earned was not necessarily true for employees whose marginal
match on the next dollaof contribution increasevas zero. And the implication could be
somewhat misleading for employees whose marginal match on the nextafiatamtribution
increasewvas 100%, because much of the incrdasgond the next dollarould be in the region
where the marginal match was 0%. This is why we did not administek%ha&nchor to any
employee on pace to contribute less than $5,00@se emplyees had an equal chance of
receivingeitherthe control email or the 60%resholdemail.

One way to gauge the size of our treatment effects is to compare them to the average total
contribution rate as a fraction of income on the last payday befor@@ectnail was sent: 3.6%
among email recipients on pace to contribute less than $2,500, 5.5% among email recipients on
pace to contribute between $2,501 and $5,000, and 11.0% among email recipients on pace to
contribute more than $5,000.

V. Analysis of 2009 experiments
A. Effect of getting a control email

The control email containiss ownplethora of information andumericalcues and also
serves as a remindabout savingThe cue effects that are the focus of this paper represent
impacts above ahbeyond those of the control emallthough we are unable to isolate the
effect of each aspect of tt#09 control email,we are able to sayomething abouits overall

10



effectusinga beforeafter comparison

Figure 2 shows the average total contributiate (beforetax plus aftettax plus Rothhat
each payday through October 15, 2010 for the subset of the 2009 control group (across all
projected contribution categories) that was employed at the company on January '3 TR@08.
impact of the companyOs T#ntribution auteescalation 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 ptier to
autoescalatiof\ a little over 6. This strong reversal is surprising in light of the success the
autoescalation program studied by Thaler and Benartzi (2004) had at raisingufod@®1(k)
contribution rates. The lack of inertia at this company magueaeto the bonus serving as a focal
deadline for action. However, theversalOsiagnitude must be interpreted with caution, since
only employees who were on pace to contribute less than $16,500 on athefphes Roth
basis in 2009 as of November 4,020were sent emails (and hence included in the graphOs
sample). This means that some employees on pace to hit the $16,500 maximum because they
maintained or increased their contribution rates after-estalation are excluded from the
graph.

The impact of our 2009 control email appears to be large. The average total contribution
rate on November 27, 20R%he first payday following the em&ilof control recipients
employed since January 208@s 10.7%, which is 2.3% of income higher than it was weeks
earlier. Due to the teday lag between when a contribution rate change request is entered and
when it becomes effective, the November 27 contribution rate only esflelsanges that were
made in response to the November 17 email onstree day the email was sent. Even
contribution rates entered on November 1&ewnot reflected until December 11. Indeed, the
average contribution rate incredstirther to 11.8% on December 11, 3.4 percentage points
higher than it was on November 13. The avetaga £l slightly to 11.5% on December 24.

By comparison, during the last three pay periods of the prior year, the sampleOs average
total contribution ratdell by 0.5% of income. Alternatively, if we use as the counterfactual the
0.1% pefpay-period average contribution rate increase in the eight months after the bonus but
prior to the experiment (March 6, 2009 to November 13, 2009), then the average contributio

rate would have increased by only 0.3% of income over the last three pay periods of 2009 in the

13 Employees who left the company are not included in the averages after their departure date.

11



absence of the control email.

Like in the prior year, the average contribution rate of comtecipients declined
significantly in early 2010 as the bonusypeent approachedy the first pay period after the
bonus, the averagmntribution rate of 8.5%vas onlyslightly abovewhat it was in the last pay
periodbefore the emai8.4%)

B. Econometrianethodology for estimating cue effects

We identify ourmain cuetreatment effects by comparing employaethin a projected
contribution categoryho were assigned to receive a cue to control email recipretiie same
category who were eligible to receive the cue but dididbther words, we compare each
treatment group in a column of Table 2 to control email recipients within the same column.

Random assignment withjprojectedcontribution categorynakes the characteristics of
employees who received each cue treatnreatcategoryequal in expectation those of their
corresponding control groygo we can compare outcomes without additional control variables
Untabulatedrandomization checkshowthat contribution ratesnmediately prior to the email,
yearto-date dollars contributed to the 401(k) prior to the email, projected 401(k) dollar
contributions for the calendar year if the employee kept hisemral contribution rate
unchanged,and salaries do not diffesignificantly between any treatment projected
contribution categorgroup and its corresponding control group.

Our regressions follow an evestudyframework The event date is November 17, 2009
the event is the sending of the camd the benchmark is tlapropriate set of control email
recipients As is the norm in finance event studies, we estimate the effect of the event (i.e., the
treatment) at multiple individual pestent periods by running a separate regression for each
postemail payday. Oumaindependent variable is the difference in the total 401(k) contribution
rate (beforgax plus afteitax plus Roth) between the payday being evaluated and the last payday

prior to the email, and our explanatory variaslatreatment dumm*

14 We focus on the total contribution rate rather than the béforelus Roth contribution rate because fitvener

more closely maps to total asset accumulation, which is most relevant for welfare. Usingddfdnesticed
contribution rate as the dependent variable makes our-seational regression equivalent to a tperiod panel
regression where the demlemt 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 postemail dummy. A difference in differencesgression 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&sywines.
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We also estimat treatment effects averaged over multiple peNoalsin to cumulative
abnormal returns divided by the number of cumulating peKidms using as our dependent
variable the average total 401(k) contribution dieing the averaging window minus the pre
email total 401(k) contribution ratdVe restrict the sample to employees who were still at the
company at the end of the period we are averaging dtieradvantage of this approach relative
to the individual payday regressions is that it concisely estimagebhgefrun impact of the
treatmentand canhave more power taletect small treatment effecteat persist for many
periods The disadvantage is that whanonzerotreatment effect lsa duration that is shorter
than the averaging period, statisticabwer to detect the effectiiminishes because the

cumulativetreatment effecsizebecomes small relative to teemulativeresidualvariancet®

C. Effect of the 1% anchor

Figure3 plots for 1% anchor recipients and their corresponding control gheugverage
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 éfméitsy circles, hollow circles,
andhollow diamondsshow where thd% anchor gropOslifference fromits control groupin a
pay period is significant at the 10%, 5%, or 1% levedpeetively. (The appendix contains tables
of regression coefficients that corresponditte statistical tests in this figure and subsequent
figures.)

The average contribution rate of the 1% anchor group and its control drotiprose
during the first two pay periods before beginning to fall, but the 1% anchor grvasp
persistently below the control group until March 5, 2010, when the two comvasgeonuss
were paid. Surprisingli{ given our prior expectation that anchoring effects would be strongest
immediately after the email was slrthe gap between the 1% anchor group and the control
group took eleven weeks to reach its peak magnitude of 1.4% on Fgbbudihe treatment
effect is not statistically significant before yeard 2009, but from January 22 to February 19,

15 Cochrane (1999) gives the following example of the former case: O[Y]ou can predict that the temperature in
Chicago will rise about onthird of a degree per day in spring. This forecast explains very little of the day to day
variation in temprature, but tracks almost all of the rise in temperature from January to July.O 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 themulative precipitation over the next six months.

8 Our contribution rate change data do not contain the contribution rate at which an employee enrolled in the
401(k). Thus, for email recipients who were hired after January 3, 2008, the first contrilatiove observe is the

earlier of the first contribution rate they changedfter enrollment and their November 4, 2009 contribution rate.
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2010, the 1% anchor decredsererage total contribution rates by between 1.1% and 1.4% of
income at the 5% significance level during oaggray and at the 1% level during the other two.

The series divergefrom 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 pebbrus paydays ifrigure 3 the 1% anchor effect is significant at the
5% level on June 11 and June 25, and again on OctoBeel&8en months after the email date.
During these three dates, the 1% anchor dealezasdribution 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.

We can examine the 1% anchor effect integrated over periods of time longer than one
payday. Averaged across both individually significant astgmficant paydays, the 1% anchor
decrease contribution rates by 0.8% of income £ 0.047) during the seven pb®nus paydays
between November 27 and February 19 ha effect on the bonus payday (+0.05% of income,

p = 0.933), and decreadeontribution rates by 0.8% of incomp £ 0.076) during the sixteen
postbonus paydays from March 19 to October B&cause we do not know how large each
employeeOs bonus was, we do not know how each of these three averages should be weighted to
constructhe 1% anchor effect on total contributions as a percent of total compensation across all
24 paydays after the email was sent.

The delayed reaction of the average contribution rate to the 1% anchor may be consistent
with previous findings thatinor psyclelogical interventionscan influence behavior after a
significant delay. Research on Omere measuremegtOMorwitz, Johnson, and Schmittlein,
1993) and the Osaifophecy effet® (e.g., Spangenberg, 1997) Baswn that asking people
about their futurantentions orasking themto predict their future behavior can change their
actual behavior months later. For example, Dholakia and Morwitz (2008) that asking
customers of a financial services firm about their satisfaction with their current firto kal
increased likelihood of opening an additional account and a decreased likelihood of ending their
relationship with thdirm, andthese effecténcreasedin magnitudefor 3 to 6 months after the
intervention.Alternatively, our delayed effect may blee not to a single cue exposureQOs effect
growing over time, but to the cumulative impact of multiple exposures that occurred when
employees reead the email weeks after it had been serdrder to remind themselves of the
instructions on how to changesir contribution rate.
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The delayed reaction of the average contributionwatenot caused by employees who
react to the email with greater delay being more susceptible to anchors. The average contribution
rate among employees who changed tleemtribution rate between the email send date and
yearend 2009 also exhilgtla growing divergence between the 1% anchor and control groups in
January, an attenuation of the anchor effect on the bonus payday, amdnargence of the
anchor effect aftethe bonus (not shown in exhibits).

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
exhibity reveals that 1% anchoeaipients were 1.5 percentage points more likely 0.035) 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 effect
repregnts a doubling relative to the control group, whose corresponding probability is 1.6%.

Although the 1% anchor resett in lower average contribution rate increases, itl
encourag a larger fraction of recipients to make small contribution rate ins@&sgure 4
shows the probability tha recipientOs total contribution rate during a given pay pefasd
different from her November 13, 2009 total contribution rate, regardlesBedfize of the
change We find no strong evidence that the 1% ancharcédid the probability of action. There
is one payday, January 8, where the 1% anchdahaositive 3.8 percentage point effect that is
marginally significant at the 10% levE|But when we insteadse as the dependent variable the
probability of thetotal contribution rate beingigherthan the November 13 total contribution
rate orthe probability ofthe total contribution rate being lower than the November 13 total
contribution rate (not shown iexhibity, there is no marginally significant effeeen on
January 8The contrast between these null results on the probability of action and the significant
results on average contribution iitedicates that the 1% anchor changes choicesditional on
action, which is inconsistent with the anchor mgrchanginghe adjustment probabilityithin
anSsmodel

D. Effect ofthe60% contribution rate threshold cue
We analyze the effect of the 60% contribution rate threstisddeparately for recipients
who were on pace to contribute less than $2,5@Byden $2,500 and $4,999, and between

"We test for probability differences using a linear probability regression everywhere in the paper.
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$5,000 and $16,499 in 2009, since each of these groups faced different marginal matching
incentives.

Figure5 plots over time the average total contribution rate in excess of the November 13,
2009 total contribution ta. Recipients of the 60% threshold treatment who were projected to
contribute less than $2,500 in 2009 immediately ddiseir contribution rate by 2.5% of income
more than thie control group, and this gapey to 2.9% of income on December 24 before
atenuating to less than 1% of income from January 22 to Octob@h#&Sreatment effects are
statistically significant at the 5% level or better through January 8, 2010 and insignificant
afterwards. Averaging across paydays, the 60% threshold treatmeasiécontribution rates
by 1.8% of incomeg = 0.011) from the email send date to the lasthhmeus payday, and tda
large but insignificant positive effects on the bonus payday (+1p4860.153) and the post
bonus paydays through October 15, 2010 @@= 0.615).

On the other hand, the bottom two graphs in Figbrendicate that therevas no
significant 60% threshold treatment effect average contribution ratés recipients who were
on pace to contribute at least $2,500 in 2009.

In untabulatedregressions, 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, 203 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 baselinegimtity of 5.4% in the
control group. The effectOs point estimate declines to an insignificant A.£90.411)for
recipients on pace to contribute between $2,500 and $4,999 in 2009, and declines even further to
an insignificantbl.0% f = 0.461) effectdr recipients on pace to contribute between $5,000 and
$16,499 in 2009.

Is the 60% threshold treatment effect on low contributors due to their learning from it that
the planOs maximum contribution rate is 60%? According to this explanation, employees in t
control group chose smaller contribution increases than they otherwise would have because they
falsely believed they were not allowed to contribute méigure 6 presents evidencthat

18 The resultsare qualitatively similar if we only consider the period from November 27, 2009 to December 24,
20009.
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suggestshis explanations not valid Thevertical axis is the mbability of having a higher total
contribution raten a given pay periothan one had in effect on November 13, 260@mong

low contributors, those who received the 60% threshold treatmentwgargcantly more likely

to make an increase of any safeer the email (betweeh.7 and 14.7 percentage points in the
significant paydays)whereas the information story predgitttat both groups wouldave similar
likelihoods of making a contribution increase (albeit of different siz€sYhese results also
indicate that making salient the very high maximum possible contribution rate did not induce
inertia due talemotivation among low savers.

The bottom two graphs of Figureshow that among those on pace to contribute more
than $2,500, there is reignificanteffect(at the 5% levelpf the 60% threshold treatment on the
probability of increasing contributions, consistent with the previous null effects within these
projected contribution categories on average contribution rates and the probability of
contributng exactly 60%.

Table 3 explores further a theme that emerges from the analysis so far: The 60%
threshold treatmertitada larger effect on people contributing little at the time the email was sent.
The table shows that low contributiaates not low coiribution dollar amounts, predict
susceptibility to the 60% threshold treatment. The dependent variable in the regressions, which
are run separately for each projected contribution category, is the difference between that pay
periodOs total contributionteaand the November 13, 2009 total contribution rate. The
explanatory variables are a 60% threshold treatment dummy, a dummy for the November 13,
20009 total contribution rate being 0% or 1%, and an interaction between these two dtfmmies.

For those projeed to contribute less than $2,500 (Panel A), the interaction is 3.9% and
significant at the 5% level on November 27. In contrast, the coefficient on the uninteracted

treatment dummy is only 1.0% and insignificant, indicating that almost all of the 608hdlde

9 Untabulated regressions where the dependent variable is a dummy for having a contribution rasthieat is
higher or lower than the November 13, 20@lue yield similar results.

20If control recipients believed that the maximum allowed contribution rate was extremely low, their status quo
contribution rate would be relatively close to what they believed they could achieve by acting, which might reduc
their probability of acting. However, a low maximum contribution rate also increases the cost of delaying action,
since a todow contribution rate today cannot be fully offset by a mbiher contribution rate in the future, thus
increasing the probaliy of acting.

2L We have chosen a dummy for the total November 13 contribution rate being 0% or 1% because in untabulated
regressions of November 27 contribution rates minus November 13 contribution rates that control for dummies for
each November 13 contribution rate from 0% to 5% and interactions of those dummies with the treatment dummy,
the 0% and 1% interactions aredarand the other interactions are small or negative.
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treatment effect in this contribution category is concentrated among employeegriith
contribution rates of 0 to 1%. The interaction loses significance by the next payday and
attenuates, but the point estimate remains sizable, never falling b&8&through March 5

Even though the 60% threshold treatmentOs average eff@teaployees projected to
contribute at least $2,500 is small and insignificant, Panels B and C of3[stidev that there is
a strong positive treatment effect among employees in these projected contribution categories
who were contributing O to 1% at the time of the email. The treatment interaction among
recipients projected to contribute $2,500 to $4,99%igaificant and much more persistent than
the interaction among those projected to contribute less than $2,500. The interaction starts at
3.5% but grows to 9.1% by January 8 and remains large (at least 5.7%) and significant through
March 5. Adding the t@ment and interaction coefficients together yields a treatment effect for
0 to 1% contributors in this projected contribution category of 3.2% to 8.9% of income. The
treatment interaction pattern for recipients projected to contribute more than $5s00éheen
that of the first and second projected contribution categories; the interaction is large (6.3%) and
significant on the first payday after the email, loses statistical significance immediately
afterwards, but regains significance on January 22Fahduary 5 with large point estimates of
between 6.0% and 6.6%. In that first payday, the treatment effect for O to 1% contributors is
6.3%D0.2% =6.1% of income.

Beshears et al. (2@h) present evidence that lewwcome employees are more strongly
influenced by the default contribution rate in retirement savings plans. However, the strength of
the 60% threshold treatment effect among 0 to 1% contributors does not seem to be explained by
a general negative correlation between income and susceptibibiyudges.The average salary
of those contributing O to 1%t the time ofthe email is 41%higher than that of those
contributing at a higher rate amoegnployeeson pace to contribute less than $2,500, 61%
higher amongemployeeson pace to contribute beeen $2,500 and $4,999, aiéo lower
amongemployee®n pace to contribute more than $5,000.

Our leading hypothesis is that employees with low contribution rates were particularly
motivated by the 60% threshold cue because of the especially large g&erbéieir current
contribution rate and the threshold.this experiment, we do not have randomized variation in
the gap between the cued savitiyeesholdand the recipientOs status quo, but we intraduce
such variation in the 2010 experiments.
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V. Design of 2010 experiments: 3%, 10%, and 20% anchor cues, dollar threshold cyesd
goal cues

Our second set of experiments soughtfiloin some of the gaps left by the first
experiments. First, what is the effect of anchors higher than 1%? Seamud,a hgh savings
threshold cue that contain@d information that could not be inferred from the control efail
rather than information that was merely irrelevant for the vast majority of recifiafgs
increase contribution rates? Third, could we confirm upingely randomized variatidhrather
than variation arising from the distance between a fixed threshmdnd an endogenously
chosen status quo contribution fdthat a savings threshold cue thstmore distant from the
recipientOs status qucslaamorepositive effect than a savings threshold cue ithatoser to the
recipientOs status quBBurth, could we identify using randomized variation what the effect of
the control email alone is?

The sample for the second round of emails wagloyees who were on pace to
contribute less than $16,500 on a befiare plus Roth basis in 2010 if they left their contribution
elections as of October 15, 2010 uncharfedost of this second round was sent on October
19, 2010, but a randomized subsétemployeesassigned to the delayed control condition
received their email on October 28, 2010 instead.

The 2010 email template was identidal the 2009 templateexcept that the match
information was updated to reflect the new match structure, thetgrdate contribution
information reflected 2010 contributions, and the statement about increasing oneOs contribution
rate was replaced by, OTo take greater advantage of [Company]Os 2010 match, increase your
contribution rate soon before the year is ovég@in, treatment emailaere identical to the
control emails except for the addition of one or two sentences at the point indicated in Figure 1.

Table 4 shows how the 4,307 email recipients in 2010 whom we analyze in this paper
were allocated across expeental conditions. Assignment to conditions in 2010 was
independent of assignments in 2009.

We tested the effect of anchors higher than 1%raployees who were on pace to make
at least $6,000 in befotax plus Roth contributions 2010(i.e., thosewho faced a marginal

match rate of 50%). Most of these employeesld be assigned to the control, the delayed

2 As we did for the 2009 emails, we excluded employees who were hired in 2010 from the 2010 email campaign.
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control, the 3% anchor, the 10% anchor, or the 20% anchor. We do not analyze employees in this
category who were not eligible to be assigned tofiedl of these conditiori$ those whose
beforetax 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 20&0 pay periodafter the email

The 3%, 10%, and 20% anchanectext was identical to the 1% anchor cue text from 2009,
except that the example increase was 3%, 10%, or 20%. Delayed control email recipients
received the control email nine days later than everybody else.

We tested two different genres of savings sho#d cuesThe first genre, like the 60%
threshold cue, highlighted a savings threshold created by the 401(k) plan rules and was
administered to employees who were on pace to contribute less than $3,000 on-takeflue
Roth basis in 2010. These armamoyees who faced a marginal match rate of 100%, just like the
employees in 2009 for whom the 60% threshold treatment was effectimeerageEmployees
in this populationwere equally likely to receive the $3,000 threshold treatment or the $16,500
threshold treatment. The $3,000 threshold treatment email included the senfEmeae®t K of
contributions you make between now and December 31 will be matched at a 100Vomtadee
x was the difference between $3,000 and the employeeOw-dete befordax plus Roth
contributions. The $16,500 threshold treatment email instead included the sentence,
CContributing § more between now and December 31 would earn you the maximum possible
matchO wherg was the difference between $16,500 and the employea@ie-gate beforeax
plus Roth contributions. Because there were not many employees on pace to contribute less than
$3,000 in 2010, we did not assign anybody in this projected contribution category to the control
or delayed control group. The dollar thheld cues contain no information that could not be
inferred from the control email texdand random assignment between the two created exogenous
variation in the distance between the recipientOs status quo and the cued savings threshold

For enployeesalreadyon pace to contribute between $3,000 and $5,999 on a hafore
plus Roth basis in 201Q.e., everybody who faced a 0% marginal match rdghlighting the
$3,000 savings threshold would be inconsistent with the control emailOs message about
increasing oneOs matching contributions. And cueingekiesavings threshold created by the
plan rule®l $6,000, above whichthe marginal match rateose from 0% to 50%\ would
highlight the fact that the recipientOs current marginal match rate was 0%gouticheem odd

in a company communicatiotmat was encouraging savingrherefore, we cued two different
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intermediate but arbitrary savings thresholdsthat would increase recipientsO matching
contributionsand couched them in goal language, which has bleewn in prior literature to be
motivational and thus could be more effective than anchmranerely highlighting savings
thresholds created by the plan rul&mployees in this populatiohad an equal chance of
receiving the control email, the delayed wohemail, the $7,000 savings goal example, or the
$11,000 savings goal exampfeThe $7,000 savings goal treatment consisted of two additional
sentences added to the control emdbrGxample, suppose you set a goal to contribTi0
for the year ad you attained it. You would earn $500 more in matching money this year than
youOre currently on pace @rThe $11,000 savings goal treatment instead contained the
sentences, FOr example, suppose you set a goal to contribie080 for the year and you
attained it. You would earn2$500 more in matching money this year than youOre currently on
pace forOThe $11,000 goal cue contains no information that could not be inferred from the
$7,000 goal cuemail

On the last payday before the bulk of the 20hfaiks was sent, the average total
contribution rate was 3.4% among email recipients on pace to contribute less than $3,000, 6.1%
among email recipients on pace to contribute between $3,001 and $6,000, and 9.6% among email
recipients on pace to contributera than $6,000.

VI. Analysis 0f2010 experimens
A. Econometric methodology

Our econometric methodology for analyzing the 2010 experiments mirrors our
methalology for the 2009 experiments: We identify treatment effects by comparing employees
within a prgected contribution category who were assigned to receive a treatment to control
email recipients in the same category. That is, we compare each treatment group in a column of
Table 4 to control email recipients within the same coluBetause we did naend control
emails to employees on pace to contribute less than $3,000 in 2010, our analysis of the dollar
threshold treatments will only estimate the $3,000 threshold treatment effect relative to the
$16,500 threshold treatment effect.

Untabulated randormation checks show that contribution rates immediately prior to the

% We could have cued a $16,500 savings goal example but did not do so because we worrggtizasavings
goal example that was probably unrealistic for most employees in this projected contribution bategoriyad
lower salaries on average than those who received the high axdahoutd come across as insensitive.
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email, yeaito-date dollars contributed to the 401(k) prior to the email, projected 401(k) dollar
contributions for the calendar year if the employee kept hiseml 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 control email

For brevity, our analysis of the delayeantrol email consolidates all employees on pace
to contribute more than $3,000 in 2010, rather than separately analyzing its treatment effect in
each projected contribution categoiy other wordswe compare the union of all delayed
control recipientsn the last two columns of Tabletd the union of all control email recipients in
the last two columns dfable 4

Figure 7 plots the average total contribution rate each pay period minus the total
contribution rate in effect on October 15, 28ihe lastpayday before the first 2010 emails
were seritl for all delayed control and contremail recipients The average total contribution
rate of the control group (the thin black line) on Octobewa81.5% of income higher than it
was on October 15, whereag ttielayed control groupOs average total contribution rate (the thick
black line)roseby only 0.1% of income during the same period. The difference is significant at
the 1% level.

But the delayed control growgubsequentlynadeup for lost time, contributig more than
the control group on November 26 and Decembers@Ghat the average total contribution rate
in effect from October 29 to Decemberw@sonly 0.2% of income lowemp(= 0.711) among the
delayed control recipients than the control recipieAigeraging over longer periods of time
yieldsasimilar lack ofsignificantdifferences™

Together with the analysis of the 2009 control entadse results indicate that reminding
employees about their 401(k) match, informing them of their-§gedate contribution amount,
and making salient the yeand datehave a large effect on contribution behavfdrSmall
changes in the timing of the email relative to the salient referenceotiatike other handhave

% We have tested average admitions until yearend 2010, average contributions until the bonus, the average
bonus contribution by itself, and average contributions after the bonus to the end of our sample period.

% Karlan et al. (2011) and Cadena and Schoar (2011) find that remiaflect financial behaviors in developing
country settings. Carroll et al. (2009) find no effect from a reminder in the U.S. One key difference may be that the
Karlan et al. (2011) and Cadena and Schoar (2011) reminders were associated with a démaéas,tie Carroll

et al. (2009) reminder was not. The emails we analyze in this paper are thus closer to the reminders that have
previously been found to be effective.
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only a transient effect on 401(&cumulation

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

Figure 8 shows the average total contribution rates in excess of the October 15, 2010
ratesof anchor recipients and their corresponding control graip throughthe March 11
bonus, there is neffect on average contribution rates that is significant at the 5% level.
Examining the point estimates reveals cansistentorderingamong the average contribution
rates of the anchor groups and the confseke Appendix Table 4and we cannot reject the
equality of all the anchor treatment effects in every pay period before the badwneisging
acrossthe ten preébonus paydays between October 29 and Maicthel 3%, 10%, and 20%
anchorgroups hadcontribution rateshatwerelower than the control groupfs0.2% of income
(p = 0.451), 0.2% of incomep(= 0.458), and 0.1% of incom@ € 0.836), respectivelyThe
anchors alsévadno significant effects on bonus contribution r&fels untabulated regressions,
we find that none of the anchors increased théghitity that the recipientOs contribution rate
was exactly 3%, 10%, or 20% higher than her October 15, 2010 contributiom asgabsequent
pay period before yeand 2010.

But after the bonus, all three anchors dmee highly effective at raising coitiution
rates. The effects are statistically significanthe 5% levél andoften at the 1% levBl from
March 18to May 27 and theimmagnitudes 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% arrttvaever, we
again cannot reject the three effectsO equality in any pay pavirging acrosshe thirteen
postbonuspaydays from March 18 to September 2, the 3%, 10%, and 20% anchors hcrease
contribution rates byl.1% (p = 0028), 1.1% (p = 0031), and1.0% (p = 0019 of income,
respectively.

The fact that the anchoring effect does not increase as the anchoabises 3%is
perhapssurprising But it is consistent with théaboratory evidencef Quattrone et al. (1981)
and Chapman and Johnson (1994), who find that extremely high anchors have effects that are

similar to moderately high anchom/egener et al. (2001find that extreme anchors cawen

% Because we do not have information on each employeeOs bonus size, if an empleyeccmdsbute 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 includemployees who chose a dollar amount for their bonus contribution in any of our
anayses 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.

23



have less influence on choices than moderate anchors.

Theinitial null effect of the higher anchom average contribution rates may be tied to
another effect the higin anchors hadunlike the 1% anchorthey causedsomerecipients to
disengage frm their 401(k) in the short rurigure 9shows that the higher anchatscreased
the probability othaving a different contribution rate than oneOs October 15 contributiam aate
given pay periodby as much as 8 percage points.The decreases arasignificant oronly
marginally significant at the 10% level throutfte first four paydays after the emdilt achieve
5% significance or greater frothe fifth to eighth payday®r one or more ancholsefore losing
significance for the remainder of the sample periblde statistical significance of the effect
seems stronger for higher anchors, but we cannot reject equality of the effects across anchors.
Untabulated regressions reveal that the anchors decreased bottb#iglipyaf having a higher
contribution rate and the probability of having a lowentribution rate.

These findings suggest a possible explanation for the timing dhteehigh anchosO
effectson average contribution rateBefore the bonuysthe hidn anchorsmay havehad null
effects on average contribution rates because they discousagextecipients who could not
afford to increase their contribution rate by an amount close to the anchassng them to
disengage from their 401(kiHowever, atr the annual bonuthese discourage@cipientsmay
have had enough financial slacko tovercome their discouragemeand increasetheir

contribution rates.

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

Unlike anchorsthat are presented as completely arbitrary, we fousmhg nor
randomized variatiofrom the 2009 experiments that a cue tied to the 401(k) plan stritttare
60% threshold cuemotivates moresavingswhen it isvery far away from the recipientOs status
quothan if it is moderately far awayn the 2010 emails, we carse randomized variation to
confirm this effect,compaimg the $3,000 versus $16,500 savings threshold. @eth these
thresholds are important in the companyOs 401(k) matching contristuticiire.

We begin our analysis by examining histogsaaf total 2010 beforgéax plus Roth
contribution amountscreated separately 68,000 and $16,500 threshold recipiéitSigure D

2" We examine beforeax plus Roth contributions instead of total contributions in the histogram because the
threshotls in the treatments were linked to the match, which was only earned ontagfarel Roth contributions.
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shows that those who received the $3,000 threshold treatmesarappre likely than those who
received the $16,500 threshold treatment to end up with 2010 fefoptus Roth contributions
clustered around $3,000. Specifically, the $3,000 threshold treatment re@pi@es0
contributionswere 5.0 percentage pointsore likely to be between $2,700 and $2,999, 0.8
percentage points more likely be between $3,000 and $3,299, and 0.4 percentage points more
likely to be between $3,300 and $3,599. The 6.2 percentage point increase in the probability of
having 2010 conthutions totaling between $2,700 and $3,599 is not statistically significant,
however p=0.113).

Despite there being hints that the $3,000 threshold treatment affected 2010 contributions
relative to the $16,500 threshold treatment, this effect does mmamapn average total
contribution rates. Figurellshows that the average total contribution rate in excess of the
October 15, 2010 total contribution rate of the two growps quite similar through yeagnd
2010. But a large gap opathup in 2011, as $800 threshold treatment recipients dregtheir
contribution rate much more than $16,500 threshold treatment recipients. Seeing the lower
threshold appears to have made recipients satisfied with achieving a lower savings level, causing
them to contributeless afterwardsThe difference between the two groupsO average total
contribution rates peaks 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%oievel
January 21, March 4, and April 1 through May 13, and completely disappears by July 22.
Averaging across the January 7 through July 8bamus paydays, the $16,500 threshold group
on average contributed 1.0% of inconpe=(0.045) more than the $3,00@réshold group. The
$16,500 threshold group also contributed 0.7% more of its beru®.359).Figure 12 indicates
that the threshold treatments did not have significant differential effects on the probability of

action.

E. Effect ofthesavings goatues

What happens when arbitrary savings thresholds are cued, but they are couched in goal
setting languagePRigure 13 shows how average total contribution rategxcess of the October
15, 2010 total contribution ratvolved following the disseminationf the $7,000 and $11,000
savings goalkues Through March 4, 2011hé $11,000 goal group tigersistently higher
average contribution rates than the control grouth the gappeakng at 2.2% of incomend
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achieving significance at the 5% levat yearend 2010before disappearing from April 1
onward The $7,000 goal treatment effect is never significant at the 5% kwvelaging across
paydays, the $11,000 goal incredsentribution rates by 1.1% of incomp £ 0043 from the
email send date to tHast prebonus paydayhad no effect onthe bonus contributiont+Q.1%,p
= 0.893),andhadno average effect from the first pdsinus payday to SeptembertD 2%,p =
0.621). The $7,000 goahad no average effect before the bonu6.02%, p = 0971), no effect
on the bonus contributiorE(.5%,p = 0.145), andho average effect after the bor(t9.3%,p =
0.3598).

Recall that a $7,000 savings level for 2010 wa®Gllto $4,000above what recipients
were on pace for. Therefore, it appears that a cuadgsathreshold couched in goal language
has an effecon average savingsly when it is quite far from the recipientOs status quo. This
propertywas also truéor the 60% threshold cue.

Heath, Larrick, and Wu (1999) argue that goals very far from #@itessguo create a
Ostarting problem,O where individuals find it difficuljétthemselves to start a tagdut Figure
14 shows no evidence that our seemingly ambitious $11,000 goal generated a starting problem.
The probability of having a contributionteadifferent than oneOs October 15, 2010 contribution
rate was between 1.5 an8.9 percentage points higher among $11,000 goal recipients than
control email recipients, depending on the pay peridthoagh this difference isnever
significant at theb% level. The $7,000 goal groupgas also more likely to act than the control
group, with the difference in probabilities being significant at the 5% level on Januahefd,
the $7,000 goal groupad a 9 percentage poinhigher probability of having a different
contribution rate. fere is no evidence that the probability of actieas lower for the $11,000
goal groupthan for the $7,000 goalroup The absolute value of thestatistic in a test of the
difference between the two groups never exceeds thed1:39.(065 it attains on December 23,
when the $11,000 goal groupas more likely to have acted than the $7,000 goal group.
Therefore, unlike high anchorjgh goal cuesraisal contribution rates without decreasing
engagementwith the 401(k) perhaps becae of the salutary motivational effects of ambitious
goalsetting emphasized kyocke and Latham (1990, 2002, 2006)

V1. Conclusion
This paper documentacross multiple independent field experimethst minimal
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numerical cues can influence decisionseasnomically significant and familiar as retirement
savings plan contributions. Low cues decrdasmtribution rates by up to 1.4% of inconmea

pay period and high cues increaseontribution rates by up to 2.9% of incoinea pay period
Moreover, thémpact of these cues was lotagting\ in some treatments, for up to a ye@ues
often affected average contribution rates without altering the probability of making a
contribution rate change, indicating that they affect chocmwlitional on action Thus, Ss
models of infrequent savings adjustment may be importantly incomletalso find that high
cues temporarily decreakengagement with the 401(kpd had effects that quickly leeeloff

with the cueQdistance from the recipientOs statuswen theywere presented as completely
arbitrary, butnotif the high cuesvere tied to a meaningful threshold created by the 401(k) rules
or couched in goadettinglanguage.

Our treatment effects are estimated on a particular sample of emflagyeesle vho are
generallyhighly educategdtechnology savvyaccustomed to making changes in their 401(k), and
have a good relationship with the companyOs managétiosvever, we believe that cuaffect
populations that are quite different from our study compamgpslation as well Goda,
Manchester, and Sojourner (Z)Hescribe a field experiment they ran using kaopy mailings
to University of Minnesota employees. Cues are not the main focus of their experiment; they are
primarily interested in the effect thproviding projections of asset balances and income has on
retirement savings plan contributions. 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 graphbenitigher savings
examples had a contribution rate six months after the mailing that was on av@%gefO.
income higher than that of those who received the graphs with the lower savings ex@rples.
magnitude of this treatment effect cannot be diyectimpared to ours because their cues were
not as prominently featured, and changing oneOs savings rate in the University of Minnesota plan

was much more onerous than in the 401(k) we stddy.

% Goda, Manchester, and SojournerOs graphs appeared on the second pagepzge fourchure. Sevenrsjx
percent of recipients were not enrolledthe savings 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 enroliment
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If subtle environmental cues exert an important influence emgs behavior, then
econometriciansO ability to explain a large fraction of the variation in individual savings
outcomes may be quite limited, since it is practically infeasible to measure all the cues that an
individual is exposed to. On the other hatigh importance of cues presents an opportunity for
organizations and policymakers to influence savings behavior in a morefiexsive manner
than financial education or increases in matching incentives. Indeed, based on the findings of our
study, the company at which we ran our experimeh&s incorporatedavingscuesinto their

regular 401(k) communicatiorte employees.
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Table 1. Cue text
This table lists the text that was inserted into the emails in each cue treatment.

Treatment Year sent Additional email text

Cue type

Anchor 1% anchor

3% anchor

10% anchor

20% anchor

Savings $7,000
goal goal

$11,000
goal

Savings 60%
threshold threshold

$3,000
threshold

$16,500
threshold

2009

2010

2010

2010

2010

2010

2009

2010

2010

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.)

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% 1is just an example, and shouldn’t be
interpreted as advice on what the right contribution increase is
for you.)

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.)

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.)

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.

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.

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

The next $D of contributions you make between now and
December 31 will be matched at a 100% rate.

[D is the difference between $3,000 and the recipient’s year-to-
date match-eligible contributions]

Contributing $E£ more between now and December 31 would
earn you the maximum possible match.

[E is the difference between 316,500 and the recipient’s year-
to-date match-eligible contributions]




Table 2. Subjects per experimental cell for 2009 emails
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Table 3. Interaction of pre-email contribution rate with

60% contribution rate threshold treatment effect on subsequent contribution rate change
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Table 4. Subjects per experimental cell for 2010 emails
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Figure 1. 2009 email text

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. Treatment 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.




ts employed at company as of January 3, 2008

Figure 2. Average total contribution rate among November 2009 control email
recipien
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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. 1% anchor vs. control: Probability of having a
different total contribution rate than one’s 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.
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Figure 5. 60% anchor vs. control:
Projected 2009 contributions: $0 - $2,499

—— 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.
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Figure 6. 60% anchor vs. control: Probability of having a total contribution rate
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Figure 7. Delayed control vs. control: Average total contribution rate in excess of
October 15, 2010 total contribution rate
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Figure 8. 3%, 10%, and 206 anchors vs. control:
Average total contribution rate in exces®f 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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rate different than oneOs October 15, 2010 total contribution rate

Figure 9. 3%, 10%, and 20% anchos vs. control: Probability of having a total contribution
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Figure 10. Histogram of total before-ax plus Roth 2010 contributions,
email recipients projected tocontribute less than $3,000 in 2010
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Figure 11. $16,500 threshold vs. $3,000 threshold:
Average total contribution rate in exces®f October 15, 2010 total contribution rate
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Figure 12. $16,500 threshold vs. $3,000 threddoProbability of having a
total contribution rate different than oneOs October 15, 2010 tdtontribution rate
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Figure 13. Goals vs. control:
Average total contribution rate in exces®f October 15, 2010 total contribution rate
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Figure 14. Goals vs. control: Probability of having a
total contribution rate different than oneOs October 15, 2010 tdtzontribution 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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Appendix Table 1. Effect of 1% anchor in 2009 emails
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Appendix Table 2. Effect of 60% contribution rate threshold treatment in 2009 emails on average contribution rate change
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Appendix Table 3. Effect of 60% contribution rate threshold treatment in 2009 emails
on probability of a contribution rate increase
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Panel C: $5,000 - $16,499 projected 2009 contributions

1127/09 12/11/09 122409  1/8/10  1/22/10  2/5/10  2/19/10  3/510  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%%  0218%*  0.562%%  0.548%%  0.538%*  (.535%%  (.515%*%  0477%%  0.488**  0491%*  (.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)
S/14/10 52810 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 0013  -0.009  -0.006  -0.011 20.001 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%*  0.450%%  0448*%*%  0.442%*  0.4209%%  0.424%*%  0.413%%  (.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)




Appendix Table 4. Effect of 3%, 106, and 20% anchors in 2010 emails
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Panel B: Probability of contribution rate different than rate effective 10/15/2010

1029/10 11/12/10  1126/10  12/10/10  12/23/10  1/7/11  121/11  2/4/11  2/18/11  3/4/11 Bonus  3/18/11
3% anchor 0.032° 0038  -0.036  -0.049° -0.064* -0.068* -0.062* -0.044 0023  -0.021 0012 -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%%  0217*%%  0264**  0202%*%  0.325%F  0.530%*  0.551*%*%  0.557**  0.580%*  0.580**  0.594%*  (.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)
4111 41511 42911  S/13/11 52711 6/10/11  6/24/11  7/8/11  7/22/11  &/5/11  8/19/11  9/2/11
3% anchor 0.022 0015  -0.014  -0018  -0014  -0018  -0016 -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%*  (.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)




Appendix Table 5. Effect of highlighting $3,000 and $16,500 thresholds in 2010 emails

Within each panel, a separate 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 0218 0.231 0.106 0.223 0.031 0312 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%%  4200%*  4280%*  3284%* [ 665%%  1.815%*  1480%*  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)

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 1350° 1374 1.184°  1.122° 0499 0.501 0.447 0257  -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%*%  1284*  1201*%  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)

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%*%  0222%%  0258%*%  0.265%  0.404%*  0411%*%  0.438%*  0453*%%  0450%*  0.433%*  (.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)

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 0022  -0.011  -0.020  -0.031 0.017 0012  -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%%  0477%%  0.493%*%  0.493%*  (0502%%  0.512%*%  0.507%%  0.509%*  0.512%*  (.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)




Appendix Table 6. Effect of goal examples in 2010 emails

Within each panel, a separate regression is run for each column. The sample is employees who were not assigned to the delayed
control group and 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

1029/10  11/12/10 1126/10 12/10/10 12/23/10  U/7/11 12111 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  -0403  -0.194  -0.624  -0.671 1482 -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 15057 1.762°  2234*  1388°  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%%  1996**  1709%*  1808**  1.831*%*%  2.736**  [935%*
(0337)  (0.464)  (0.620)  (0.674)  (0.659)  (0.548)  (0.457)  (0.427)  (0.502)  (0.502)  (0.717)  (0.481)
4111 41511 429/11  S/13/11 SR7/11 6/10/11  6/24/11  7/8/11  722/11  8/5/11  819/11  9/2/11
$7,000 goal  -0.135  -0.178 0.008 0.139 0.758°  0.658 0.460 0.274 0.221 0250  -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  -0249  -0333  -0393  -0.159  -0360  -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)




Panel B: Probability of contribution rate different than rate effective 10/15/2010

1029/10  11/12/10 1126/10 12/10/10  12/23/10  U/7/11 12111 2/411  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%*  0473*%%  (0.488%*  (.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)
4111 41511 429/11  S/13/11 SR7/11 6/10/11  6/24/11  7/8/11  722/11  8/5/11  819/11  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%*%  0.520%*%  (0.539%%  (.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)




