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Abstrat

Traditional �nanial literay interventions are frequently ine�etive at improving

�nanial outomes. We test an alternative approah using a �eld experiment with over

400,000 student loan borrowers in whih treatment group members reeived ommuni-

ations about the ability of their FICO Sore, a personalized metri of reditworthiness.

Treatment messages led to a large redution in the likelihood of having a past due a-

ount, an improvement that also ontributed to a signi�ant inrease in FICO Sores.

Survey data on a subsample of borrowers �nd treatment group members were less

likely to overestimate their own FICO Sore, indiating the intervention may orret

for overoptimism.

Consumers struggle when making �nanial deisions. These di�ulties often translate to

ostly mistakes aross domains of household �nane, from investment and retirement sav-

ings deisions to mortgage hoie and debt management (Benartzi and Thaler, 2001; Choi

et al., 2009; Gross and Souleles, 2002; Pone, Seira and Zamarripa, 2017). In the ontext

of onsumer redit, individuals often fail to make payments on time, whih an lead to a
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variety of downstream onsequenes suh as penalty fees, higher interest rates, and lower

redit sores

1

. Reent estimates indiate that approximately 20 perent of onsumer redit

aounts inur late fees eah quarter (CFPB, 2015), amounting to more than $11 billion per

year in penalty fees for late payments

2

. Given the diret impliations for onsumer welfare,

improving �nanial deision-making has beome a key fous in reent deades with ators

in the publi, private, and nonpro�t setors implementing a wide range of interventions de-

signed to inrease �nanial knowledge and equip individuals with the tools and information

they need to make better �nanial deisions. Yet these e�orts�even high-ost, high-touh

interventions suh as lassroom-based �nanial literay programs�often fall short in improv-

ing �nanial outomes suh as savings, debt redution and general ash �ow management

(Hastings, Madrian and Skimmyhorn, 2013; Fernandes, Lynh Jr and Netemeyer, 2014).

We test an alternative approah to traditional �nanial literay interventions in whih we

provide individuals with a personalized, quanti�able, and behaviorally-responsive measure

of their reditworthiness: their FICO Sore. We present evidene from a large-sale �eld

experiment with over 400,000 lients of Sallie Mae, a national �nanial institution speializing

in student loans. Beginning in June 2015, Sallie Mae o�ered borrowers aess to unlimited

views of their FICO Sore. This was part of a broader initiative by FICO to inrease

onsumer aess to their sores through partnering �nanial institutions; as of 2018, more

than 250 million onsumer aounts inluded free aess to FICO Sores.

We exogenously vary the likelihood of viewing by randomly assigning borrowers to reeive

additional ommuniations about the program's availability. To estimate the e�et of the

intervention on �nanial outomes, we examine individual-level redit report data provided

by TransUnion. Borrowers assigned to the treatment group reeived an email message noti-

fying them that an updated FICO Sore was available to view through Sallie Mae's website

and provided instrutions on how to view their sore.

We �nd that the intervention led to a signi�ant derease in the likelihood of having a

delinquent aount. Spei�ally, treatment group members were 0.7 perentage points less

likely to have an aount that was 30 days or more past due and 0.5 perentage points less

likely to have an aount 60 or more days past due, eah a 4 perent derease relative to the

ontrol group. These hanges in �nanial behaviors are quite large, espeially given that less

than half of treatment group members ever opened the email. Additionally, the intervention

led to a very small but statistially signi�ant inrease in the likelihood of having at least one

revolving trade aount (e.g., redit ard) � an important step towards establishing redit

1

https://www.amerianexpress.om/us/ontent/�nanial-eduation/how-late-payments-a�et-your-

redit-sore.html; https://www.disover.om/redit-ards/resoures/what-happens-if-you-dont-pay-a-

redit-ard
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https://www.wsj.om/artiles/amex-raises-its-fee-for-late-payments-1480069802
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history � but no e�ets on aount balanes or redit utilization. Taken together, these

hanges in behavior led to a net positive outome for the borrower's reditworthiness as

indiated by an inrease in the borrower's FICO Sore (a statistially signi�ant inrease of

0.67 points) and redued the proportion of subprime borrowers by 0.4 perentage points. It

is important to note that just under half of our treatment group members atually opened

any of the treatment messages; therefore, out treatment-on-the-treated estimates are roughly

twie as large in magnitude.

A key omponent of our intervention entails prompting individuals to view their per-

sonal FICO Sore, whih is not inluded in the email message. During the �rst year of the

intervention, 32 perent of treatment group members viewed their sore at least one, an

8 perentage point inrease over the ontrol group. While the intent-to-treat (ITT) esti-

mates are the poliy relevant estimates for �nanial institutions onsidering a similar email

ampaign, we also investigate the e�et of viewing one's FICO Sore on �nanial behaviors

by using treatment status as an instrument for the likelihood of viewing one's FICO Sore.

If our intervention a�ets �nanial behaviors solely through the personalized information

provided on the FICO view page, rather than the general �nanial information provided

in the email itself, our estimates suggest that borrowers who were indued to view their

FICO Sore as a result of our intervention are 9.0 perentage points less likely to have a

30-day delinqueny, ontributing to an 8.2 point inrease in the FICO Sore itself and a 5.1

perentage point derease in the likelihood of being lassi�ed as a subprime borrower.

We omplement �ndings from this �eld experiment by analyzing responses to a sur-

vey onduted by Sallie Mae one year after the start of the intervention, ompleted by a

small subset of borrowers. The survey asked partiipants questions about their FICO Sore

knowledge and general �nanial literay. We �nd that treatment group members were more

likely to have aurate knowledge of their own FICO Sore, spei�ally, treatment group

members were less likely to overestimate their FICO Sore. This is onsistent with litera-

ture on overoptimism and overon�dene (Kahneman and Tversky, 1996; Fishho�, Slovi

and Lihtenstein, 1977; Svenson, 1981) and suggests the intervention may lead to behavior

hange by allowing people to properly alibrate their reditworthiness. In ontrast, we �nd

no di�erenes in general �nanial literay or the ability to identify ations assoiated with

improving reditworthiness aross experimental groups.

We test whether ontinued email reminders are neessary to maintain the e�ets on

�nanial outomes we observe in the �rst year of the intervention by using a separate sam-

ple � our �disontinued sample� � who only reeived emails for the �rst three quarters of

the intervention. Consistent with an aount of limited attention (Bordalo, Gennaioli and

Shleifer, 2013; Chetty, Looney and Kroft, 2009; Malmendier and Lee, 2011), reminders have
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been shown to help people aomplish desired ations suh as building savings or managing

debt (Cadena and Shoar, 2011; Karlan et al., 2016; Braha and Meier, 2014). However, we

�nd no signi�ant di�erenes in �nanial outomes between the main treatment group and

the disontinued sample, evaluated a full year after the disontinued sample stopped reeiv-

ing ommuniations. Additionally, we tested whether the ontent of the message impated

FICO Sore views or �nanial outomes by varying whether the quarterly email ontained

(1) instrutions on how to view their sore, (2) instrutions plus additional information about

eonomi onsequenes of FICO sores, or (3) instrutions plus additional information about

peer behavior. We saw no di�erenes as a funtion of the spei� message reeived.

Our intervention is partiularly promising given its low ost and salability relative to

traditional �nanial literay interventions suh as lassroom based programs or one-on-one

ounseling. These results are also somewhat surprising given that these high-touh inter-

ventions are typially ine�etive at hanging behavior (Lusardi and Mithell, 2007; Hath-

away and Khatiwada, 2008; Willis, 2008, 2009; Fernandes, Lynh Jr and Netemeyer, 2014;

Hastings, Madrian and Skimmyhorn, 2013). Additionally, researh examining e�orts to im-

prove deision-making through enhaned dislosures � suh as those mandated by the Credit

Card Aountability Responsibility and Dislosure (CARD) At of 2009 and the Truth-in-

Lending At (TILA) � have found that these interventions often fail to in�uene outomes

as intended.

3

Our intervention design builds on literature demonstrating the promise of interventions

that orret for ognitive biases. For example, Bertrand and Morse (2011) �nd that the

framing of fee dislosures in�uened the likelihood of taking out a payday loan. In the ontext

of reditworthiness, Perry (2008) �nds that more than 30 perent of people overestimate

their redit sores, suggesting that overoptimism ould ontribute to poor �nanial deision-

making (Kahneman and Tversky, 1996; Fishho�, Slovi and Lihtenstein, 1977; Svenson,

1981).

4

Related literature �nds that personalized negative feedbak an lead to positive

behavior hange. Agarwal et al. (2013) �nd individuals who inur redit ard fees take

steps that serve to dramatially redue fees inurred over time. Similarly, Seira, Elizondo

and Laguna-Muggenburg (2017) �nd that dislosures highlighting a borrower's high redit

3

For example, Agarwal et al. (2014) examine the CARD At's 36-month dislosure requirement, whih

required lenders to state the amount onsumers would need to pay eah month to repay their bill in full in

three years. This poliy led to minimal hanges in payment behavior overall, with hanges being primarily

driven by an inrease in the share of aounts paying exatly the 36-month amount. Similarly, Lako and

Pappalardo (2010) �nd that mortgage ost dislosures required by TILA are ine�etive, with many onsumers

misunderstanding key terms.

4

For example, Biais et al. (2005) show that overon�dent traders are more likely to demonstrate the

winner's urse, and Camerer and Lovallo (1999) show that overestimating hanes of suess in a new

venture an lead to inreased market entry and �nanial loss.
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risk improved borrowing deisions. Consistent with this literature, our �ndings suggest that

interventions may prove more e�etive if they are designed to help onsumers orret biases

in self-assessment of reditworthiness or �nanial health.

The paper is strutured as follows. Setion I provides bakground on FICO Sores and

the Open Aess initiative. Setion II presents an overview of the �eld experiment. Setion

III provides a desription of our data. Setion IV presents �ndings on the e�et of the

intervention on viewing behavior and �nanial outomes. Setion V disusses mehanisms.

Setion VI onludes.

I. Bakground on FICO Sores and Open Aess Initiative

FICO Sores, a produt of the Fair Isaa Corporation, are used by 90 of the top 100 largest

�nanial institutions to make onsumer redit deisions. FICO Sores are alulated using

information olleted by the major redit bureaus and are onstruted using a proprietary

algorithm that inorporates information about an individual's outstanding debt, payment

history, length of redit usage, mix of redit used, and appliations for new redit (see Figure

1). Although the FICO Sore is traditionally used to assess reditworthiness by lenders, the

sore has beome inreasingly utilized outside of the �nanial servies setor (Bartik and

Nelson, 2016; Cli�ord and Shoag, 2016; Dobbie et al., 2016).

In reent years there has been a push by poliymakers, regulators and �nanial servie

providers to inrease onsumer aess to their redit information, inluding redit reports

and redit sores. In November 2013, FICO joined this e�ort by launhing the FICO Sore

�Open Aess� initiative. Through this initiative, institutions that purhase FICO Sores for

use in risk management make those sores available diretly to the onsumer, free of harge.

As of January 2018, FICO had partnered with 8 of the top 10 redit ard issuers and more

than 100 �nanial institutions inluding Bank of Ameria, Wells Fargo, Chase and Citi, to

provide free aess to more than 250 million onsumer redit and loan aounts in the US.

5

II. Experiment Overview

On June 24, 2015, Sallie Mae, a national �nanial institution speializing in student loans,

launhed the FICO Sore Open Aess program and began providing free sore aess to

ustomers through their website. Clients who logged in to the website saw a visual display

that inluded their FICO Sore beside a barometer showing the range of possible FICO

5

http://www.�o.om/en/newsroom/�o-sore-open-aess-reahes-250-million-onsumer-�nanial-

redit-aounts
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Sores (Figure 2). The display also listed two �reason odes� that explain the key fators

ontributing to the individual's sore, suh as limited redit history or aount delinqueny.

While all ustomers had the ability to log in and view this information, many borrowers

may not have been aware of the new program. To test the e�et of providing information

about a borrower's FICO Sore, we experimentally vary knowledge of FICO Sore availability

through additional ommuniation about the program.

A. Sample Population

The sample for the experiment onsists of the 406,994 student loan borrowers who held a

loan with Sallie Mae at the start of the FICO Sore Open Aess program and ontinued to

hold that loan for the following two years. Table 1, Panel A presents summary statistis of

the demographi harateristis of our experimental population provided by Sallie Mae. The

average age of borrowers in our sample is 25 years old with just over half urrently attending

shool, while the remainder are out of shool and, therefore, have started paying o� their

student loan debt.

B. Experimental Conditions

Prior to the roll-out of the FICO Sore Open Aess Initiative through Sallie Mae, borrowers

were randomly assigned to one of four experimental groups � three treatment groups and one

ontrol group. Roughly 90 perent of our sample was assigned to one of the three treatment

groups, while the ontrol group ontained the remaining 10 perent of the sample.

6

Borrowers

assigned to the treatment groups reeived email ommuniations from Sallie Mae alerting

them to the availability of their FICO Sore and providing instrutions on how to aess

the information while ontrol group members did not reeive any ommuniation about the

program beyond what was provided on the provider's website.

All emails inluded a short desription of the FICO Sore and informed borrowers that

their sore was available to view. The email also inluded a link to log in via the loan

provider's website. Treatment group members reeived these ommuniations one per quar-

ter on the date that sores were updated informing them that their FICO Sore had been

updated and, again, providing a link to log in to view the sore. Due to privay onsidera-

tions, no personalized information was inluded in the email itself.

Borrowers who reeived an email were randomly assigned to be in one of three onditions:

6

Sallie Mae limited the ontrol group to 10 perent of the sample in an e�ort to maximize the number of

lients reeiving information about sore availability while still preserving the ability to estimate the e�et

of the intervention.
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(1) baseline, (2) eonomi onsequenes, and (3) soial in�uene. In the baseline ondition,

borrowers reeived only the information desribed above (Figure 3). The two additional

onditions inluded the same information as the baseline email as well as additional messag-

ing. In the eonomi onsequenes ondition (Figure 4a), lients reeived an email that was

intended to emphasize the impat of the FICO Sore on eonomi outomes (e.g., �When

you apply for redit � whether it's a redit ard, ar loan, student loan, apartment rental,

or mortgage � lenders will assess your risk as a borrower...�). Building on researh demon-

strating the e�etiveness of messaging informing individuals of prosoial ations of their

peers (Allott, 2011; Ayres, Raseman and Shih, 2012; Cialdini and Goldstein, 2004; Kast,

Meier and Pomeranz, 2012), the soial in�uene ondition (Figure 4b) inluded messaging

informing readers that their peers were taking ations to improve their redit (e.g., �Many of

your peers are building strong �nanial futures. You an, too, by e�etively managing your

student loans.�).

C. Experiment Timeline

The three treatment groups in the main sample reeived eight quarterly emails starting in

June of 2015. Eah treatment group reeived their assigned message for three onseutive

quarters (June, September, and Deember of 2015). However, beginning in 2016, all three

treatment groups reeived only the ontent inluded in the baseline email message. In other

words, lients in the eonomi onsequenes and soial in�uene onditions began reeiving

the baseline message starting in Marh of 2016; lients in the baseline ondition ontinued to

reeive the baseline message. The ontrol group never reeived any diret ommuniations

about the program.

The experimental design inluded a separate population of 37,393 borrowers � the �dis-

ontinued sample� � that reeived quarterly emails for only three quarters. This sample was

also split into three treatment message groups, and reeived quarterly email ommunia-

tions in June, September, and Deember of 2015. Our main analysis fouses on the 326,609

treatment group members who reeived quarterly ommuniations through the end of the

intervention in June of 2017. However, the disontinued sample allows us to test whether

ontinued ommuniation has an impat on the likelihood of viewing one's sore and on

subsequent �nanial outomes, and we disuss analysis of this sample in setion V.C. See

Figure 5 for a summary of the experimental timeline.
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III. Data

A. Email and FICO Sore Page View Data

Over the ourse of the study period, Sallie Mae traked whether a borrower opened our

treatment emails as well as eah time a borrower viewed the FICO Sore page on the web

portal whih users aess online by logging in with their username and password. We use this

information to onstrut quarterly indiators for whether the borrower viewed our treatment

messages or their FICO Sore throughout the study period. Our data on email open rates

ranges from June 24, 2015 to August 8, 2016, while our FICO Sore page view data ranges

from June 26, 2015 (two days after the intervention began) to June 8, 2017.

B. Credit Bureau Data

Eah quarter, Sallie Mae reeives updated redit report information for eah of their bor-

rowers as part of routine business pratie. The redit report information is provided by

TransUnion, one of three major national redit reporting agenies, and is used to alulate

the borrowers' FICO Sore. The FICO Sore is then made available to the borrower through

the Open Aess program.

7

All borrowers in our sample hold a private student loan and,

therefore, FICO Sores existed for all borrowers in our sample.

i. Credit Outomes and Demographis

In addition to the FICO Sore itself, the quarterly redit �le inludes information on other

�nanial outomes inluding late payments and redit aount ativity at the individual

borrower level. The late payments data inludes indiators for whether the individual had

any aount that was more than 30, 60, or 90 days past due in the last six months. An

aount is onsidered late if the borrower fails to make the minimum payment on-time. The

redit aount data inludes the number of revolving trade aounts (e.g., redit ards),

redit utilization (i.e., the perent of the redit limit used), and the total redit balane

amount.

ii. Summary Statistis

Panel B of Table 1 presents summary statistis on baseline redit measures for the 406,994

borrowers in our sample population as of June 2015 (i.e., prior to the launh of the experi-

ment) by experimental ondition. As mentioned in Setion II.A, all individuals in our sample

7

Beause the FICO Sore Sallie Mae provides is based on this information from Trans Union, the bor-

rower's sore does not hange within eah quarter.
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are student loan borrowers, with just over half still in shool. Due to their young age, sample

members are relatively new to redit with an average redit history of only 6.5 years. At the

start of the experiment, the average FICO Sore was 675, slightly lower than the national

average of 700

8

. Just under 70 perent of the sample had at least one revolving trade aount

with the average borrower holding 2.5 revolving trade aounts. Borrowers with at least one

revolving trade aount utilize just under 40 perent of their aount limit. Roughly 14

perent of borrowers have had at least one aount balane 30 or more days past due within

the prior six months with half of those borrowers holding at least one aount 90 days or

more past due. Individual demographis and baseline redit history are balaned aross the

ontrol ondition and all treatment onditions, onsistent with a randomized design.

C. Finanial Literay Survey Data

In addition to olleting redit report data on the sample population, Sallie Mae onduted

the �FICO and Finanial Literay Survey� to identify e�ets of the FICO Sore Open Aess

initiative on respondent �nanial literay and FICO Sore-spei� knowledge. In June 2016,

one year after the program began, Sallie Mae soliited survey responses from all urrent

borrowers in the experimental sample.

9

This data was linked to eah borrower's treatment

status to evaluate the e�et of the intervention on survey responses.

i. Survey Questionnaire

The survey ontained questions on the borrower's awareness and use of various �nanial

ommuniations and produts provided by Sallie Mae with a spei� fous on the FICO

Sore Open Aess initiative. Questions asked eah borrower about the number of FICO

Sore views in the last year, familiarity with the onept of a FICO Sore, and awareness of

her personal FICO Sore.

10

Importantly, these self-reported sores ould then be linked to

an individual's atual FICO Sore to assess the auray of the self-report. Additionally, the

survey ontained a wide variety of questions to assess the borrower's general �nanial literay

inluding awareness of positive redit behaviors. Additional details of these questions are in

Appendix A. Lastly, partiipants responded to a series of demographi questions fousing on

aademi details suh as ollege type, year and �eld of study, and student loan details.

8

Soure: www.�o.om/en/blogs/risk-ompliane/us-average-�o-sore-hits-700-a-milestone-for-

onsumers/

9

Responses were soliited via email and borrowers had up to one month to partiipate. Sallie Mae sent

email reminders enouraging borrowers to take the survey but did not provide an inentive for partiipating.

10

Possible responses inluded FICO Sore ranges of 0-299, 300-449, 450-549, 550-649, 650-749, 750-850

and more than 850, or respondents ould state that they did not know their FICO Sore.

9



ii. Survey Response

Of the more than 400,000 borrowers who were asked to partiipate, only 3,511 individuals

ompleted the survey. While this low response rate is in line with previous survey requests

sent by the lender, it raises some questions about the external validity of this data soure.

Table 2, Panel A reveals several small but signi�ant di�erenes between survey respondents

and non-respondents in baseline demographi and redit data drawn from the June 2015

TransUnion redit report. For example, survey respondents were slightly older (27 versus

25), more likely to be out of shool (54 versus 45 perent), and had a higher FICO Sore

(696 versus 676) than non-respondents.

While the omparison of baseline harateristis reveals some di�erenes between respon-

dents and non-respondents, an examination of treatment status by survey response shows

no suh di�erenes. Table 2, Panel B shows that borrowers assigned to one of the three

treatment onditions were equally likely to partiipate in the survey: 89.0 perent of survey

respondents were assigned to the treatment ondition versus 89.4 perent of non-respondents.

So while our sample of survey respondents is unlikely to be representative of our full sample

population, these results suggest that experimental omparisons within this selet sample

are still likely to be internally valid.

IV. Analysis

This setion presents the e�ets of our intervention on FICO Sore views and subsequent

�nanial outomes. We �rst disuss the dynamis of FICO Sore viewing patterns among

our sample population. This analysis is primarily intended as a �rst stage to determine the

e�etiveness of the informational ampaign on viewing. Next, we move to desribe e�ets of

the experiment on �nanial outomes for the full sample and by subgroup.

A. Dynamis of Email Open Rates and FICO Sore Viewing Patterns

i. Weekly Open Rates and FICO Sore Viewing Patterns

We begin our analysis by investigating whether borrowers in the treatment group opened

our quarterly emails ontaining information that their sore is available and, if so, whether

these ommuniations led to inreases the likelihood of viewing their FICO Sore. We utilize

administrative data from Sallie Mae on daily email open rates and FICO Sore page views.

Figure 6 presents email open rates for treatment group members, with all three messages

ombined, by week for the �rst year of the intervention. Quarter labels orrespond to the

10



weeks in whih the intervention emails were released. Figure 6A displays email open rates

by week, while Figure 6B presents the perent of treatment group borrowers who had ever

opened a treatment email by the week in question. Email open rates were highest in the

week of the email release with very few borrowers opening the email after two weeks of the

sent date. Twenty-one perent of treatment group members opened the �rst email and 48

perent of treatment group members opened at least one of the quarterly emails by the end

of the �rst year of the intervention. This means that over half of borrowers in our treatment

sample never reeived the information ontained in our treatment messages.

Figure 7 mirrors Figure 6, but presents patterns of weekly FICO Sore views, rather

than email open rates. Sine all Sallie Mae lients had aess to their FICO Sore through

the website regardless of treatment status, we present data for both treatment and ontrol

groups.

11

These �gures show that less than half a perent of ontrol group members viewed their

sore in a given week with 19 perent of ontrol group members viewing their sore at least

one by the end of the two-year intervention. This suggests that even in the absene of

email ommuniations about the program, some borrowers were aware of the availability of

FICO Sores and did view them. However, the �gures also show that reeiving a quarterly

email boosts FICO Sore views even further. Treatment group members saw a large spike

in the number of FICO Sore views in the �rst week after eah email was sent ranging

between three and six perent of borrowers viewing their sores in the week of the email

release. Additionally, these e�ets do not fade over time: ontinued viewing is driven by

a ombination of borrowers who have already viewed their sores doing so again as well

as additional borrowers heking their sore for the �rst time late in the study period, as

shown in Figure 7B. By the end of the two-year intervention, 31.4 perent of treatment group

members viewed their sore at least one.

ii. Treatment E�ets on FICO Sore Views

Table 3 presents regression estimates of the e�et of the email treatments on FICO Sore

views through Sallie Mae's website over time. The regression model is as follows:

Yi = α0 + α1Ti + εi (1)

where Ti is an indiator for individual i being randomly assigned to any one of the three

treatment onditions. We onsider four outomes of interest. The �rst is an indiator of ever

11

Note that our estimates of the fration of borrowers viewing their sores will be lower bound estimates

sine we did not apture sore views on the �rst two days of the ampaign, see setion III.
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having viewed one's FICO Sore within the intervention quarter in the olumn header (Panel

A). The seond outome is an indiator for ever having viewed one's FICO Sore between

the start of the intervention (the �rst date sores were available) and the end of the olumn

header's quarter (Panel B). These two measures are very similar to those shown in Figures

7A and 7B, but at the quarterly, rather than weekly level. The last two outomes of interest

mirror these measures, but estimate the number of views rather than an indiator for ever

viewing (Panels C and D).

Panel A of Table 3 shows that between 2.9 and 5.2 perent of ontrol group members

viewed their sore in eah of the �rst eight quarters of the Open Aess program, again

suggesting that at least a fration of ontrol group members were aware of the availability

of aess to their sores through banner ads or other soures. However, treatment group

members were signi�antly more likely to view their sore in every quarter � these quarterly

treatment e�ets ranged from 1.5 to 5.9 perentage points. To onsider whether the persistent

e�ets are due to repeat viewing by a onsistent set of viewers or whether the intervention

auses new borrowers to view later in the intervention, Panel B of Table 3 estimates the

likelihood of ever having viewed one's sore by the given quarter. Control group viewing

rates inrease steadily over the intervention from 12.4 perent at the end of the �rst year to

19.2 perent at the end of the seond. However, treatment group view rates inrease by even

more � the treatment e�et estimates grew from an 8.1 perentage point inrease in year

one to a 12.4 perentage point inrease by the end of the intervention. Our two estimates

of the treatment e�ets of the number of views follow similar patterns. By the end of the

intervention, the average number of views in the ontrol group was just under half a view

per person, while treatment group members viewed their sore almost twie as often.

While these estimates suggest that our intervention led to a signi�ant inrease in the

likelihood of viewing one's sore through the Sallie Mae's website, this does not neessarily

tell us about the e�ets of the intervention on overall views. For example, treatment and

ontrol group members ould be equally likely to have viewed their sores during the study

period, but the the intervention simply aused treatment group borrowers to view their

sores through the Sallie Mae's website rather than through a di�erent soure. We address

this onern in Appendix B using survey data on views from all soures during the �rst year

of the intervention and �nd treatment e�ets on the likelihood of ever having viewed one's

FICO Sore through any soure that are nearly idential � 8.0 versus 8.1 perentage points.

12



B. First-Year E�ets on Finanial Outomes

In this setion, we examine the e�et of the intervention on individual �nanial outomes

aptured by the TransUnion redit report. For eah outome, we �rst estimate a redued form

regression omparing outomes by experimental group using �rst-di�erenes to ontrol for an

individual's redit history prior to the experiment � the intent-to-treat (ITT) estimate. As

in the previous setion, our main spei�ation ombines all three treatment message groups

into one treatment group. Therefore, the eonometri model takes the form of the regression

in Equation (1), where the dependent variable is the di�erene in the eonomi outome

between the quarter prior to the experiment (June 2015) and the post-intervention quarter

of interest. Therefore, the oe�ient of interest, α1, an be interpreted as the ausal impat

of sending quarterly emails about FICO Sore availability on the within-person hange in

redit reord outomes, i.e., the di�erene-in-di�erenes estimate omparing treatment and

ontrol groups before and after the start of the intervention. These estimates are presented

in Panel A of the following tables. For our main spei�ation, we onsider the �rst-year

impats of the intervention; Setion IV.C onsiders longer-term impats.

A key omponent of our intervention is information about the availability of one's FICO

Sore. However, as detailed above, only 48 perent of individuals in the treatment group

ever opened an email message from Sallie Mae in the �rst year of the intervention; and

treatment group members were only 8 perentage points more likely to have ever viewed

their FICO Sore than ontrol group members. While the ITT estimates are the poliy

relevant estimates for �nanial institutions onsidering a similar email ampaign, we also

present estimates from an analysis in whih we use treatment status as an instrument for

ever opening an email (Panel B) and for ever viewing one's FICO Sore (Panel C) in order

to examine the impat of these ore omponents diretly. The former provides an estimate

of the treatment-on-the-treated e�ets of our informational messages, while the latter aims

to isolate the e�et of viewing one's FICO Sore, rather than simply reading the email.

The validity of these instrumental variables (IV) estimates depends on whether the ad-

ditional informational ontent inluded in the intervention impats �nanial behavior. We

investigate the potential e�et of several intervention omponents other than the FICO Sore

in Setion V.C. and �nd no evidene that they diretly a�et �nanial outomes. While this

does not prove the validity of the exlusion restrition, it provides suggestive evidene that

(at least for the omponents we study) the additional �nanial information ontained in the

treatment emails did not lead to a hange in �nanial behaviors.
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i. Late Payments and Delinquenies

Repayment behavior has important impliations for borrowers' reditworthiness and overall

�nanial health. Eah payment period, borrowers have the hoie of paying o� their balane

or rolling over some or all of their debt to the following period. Not all borrowers may be

able to pay their full balane at eah billing period, nor may they want to if the interest rate

on their redit ard is lower than the ost of other redit alternatives (suh as payday loans).

However, making a minimum payment may be easier for some borrowers to aomplish sine

the minimum payments are typially between 1 and 4 perent of the total balane (Keys

and Wang, 2016). Failing to make a minimum payment an lead to negative outomes suh

as penalty fees, higher interest rates, and lower redit sores

12

. Late fee penalties alone ost

onsumers more than $11 billion per year

13

.

Table 4 presents the e�et of the intervention on the hange in likelihood of having at

least one trade aount balane past due for over 30, 60, or 90 days within the past six

months. Panel A shows that treatment group members were signi�antly less likely to have

an aount that was 30 days or more past due � a 0.7 perentage point derease. Given that

only 17.5 perent of ontrol group members had a balane 30 or more days past due, this

is a relatively large (4 perent) redution. We observe similar impats on the likelihood of

having an aount 60 or more days past due � a 0.5 perentage point derease on a base

of 12.7 perent among ontrol group members, again equivalent to a 4 perent redution.

While the estimates of the e�et of the treatment on the likelihood of having an aount

balane that is more than 90 days past due are diretionally onsistent, the estimates are

smaller and are not statistially signi�ant.

14

As mentioned above, Panels B and C present two alternative IV estimates whih use

treatment status as an instrument for the likelihood of opening an email and viewing one's

FICO Sore, respetively. We �nd that opening the treatment email is assoiated with a 1.5

perentage point derease in the likelihood of having an aount 30 days or more past due

and a 1.0 perentage point redution in the likelihood of having an aount 60 days or more

past due. Turning to Panel C, we �nd that borrowers who were indued to view their FICO

Sore as a result of the intervention experiene a redution in late payments of roughly half:

the likelihood of having a 30-day or 60-day late payment dereases by 9.0 and 5.7 perentage

12

https://www.amerianexpress.om/us/ontent/�nanial-eduation/how-late-payments-a�et-your-

redit-sore.html; https://www.disover.om/redit-ards/resoures/what-happens-if-you-dont-pay-a-

redit-ard
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https://www.wsj.om/artiles/amex-raises-its-fee-for-late-payments-1480069802
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These results are robust to the multiple hypothesis orretion in List, Shaikh and Xu (2016) that inludes

our eight main outomes: 30-, 60-, and 90-day late payments, any revolving trade aounts, number of

revolving trade aounts, redit utilization, balane amount, and FICO Sore.
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points, respetively.

A seond question is whether the treatment solely prompts borrowers to take ations to

remedy existing problems (e.g., repay aounts with existing delinquenies) or whether it also

serves as a more general motivation to improve future �nanial behaviors (e.g., avoid having

delinquent aounts in the future). Table 5 addresses this question by presenting treatment

e�ets by baseline delinqueny, interating treatment status with an indiator for having a

delinqueny of thirty or more days in the six moths prior to the start of the intervention.

The sign of the interation term oe�ient suggests that the treatment e�et on 30-day

delinquenies is larger for individuals with baseline delinquenies, though the interation term

is not signi�ant. The interation term is near zero and statistially insigni�ant for 60- and

90-day delinquenies. It is also interesting to note that the intervention led to a statistially

signi�ant derease in the likelihood of having a 30- or 60-day delinqueny at the end of the

�rst year among treatment group members with no baseline delinquenies. This suggests

that the derease in delinquenies is not solely driven by individuals reoniling previous

past due aounts, but that the intervention redued the likelihood that an individual who

was not previously delinquent entered into delinqueny during the study period.

ii. Other Credit Outomes

Another determinant of borrowers' reditworthiness pertains to their aount status and

redit utilization. The number of aounts an individual holds an impat her reditwor-

thiness in many ways � for example, opening too many aounts an send a negative signal

while too few aounts an prevent a borrower from establishing redit history. Very high

redit utilization (i.e., the perentage of revolving redit used) an also be detrimental. For

our sample of student loan borrowers, a primary obstale to obtaining a higher redit sore

is that they do not have an established redit history

15

.

Table 6 examines the e�et of our intervention on general measures of redit usage in-

luding the likelihood of having an aount, number of aounts, aount balane, and redit

utilization. Our analysis fouses on revolving trade ativity (most ommonly, redit ard

aounts). These are trade aounts that are plausibly easy to open or lose in response to

learning about one's FICO Sore unlike, for example, a mortgage or an auto loan. The �rst

olumn presents estimates of the e�et of the treatment on the likelihood of having any open

revolving redit aount. In line with our hypothesis about the redit history of our student

borrower population, we �nd that the intervention aused a small but signi�ant inrease of

0.3 perentage points in the likelihood of having at least one aount (on a base of 76 perent

15

This is the most ommon reason ode provided to the borrowers in our population as an explanation of

their urrent sore.
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among ontrol group members). However, this estimate is no longer statistially signi�ant

after orreting for multiple hypothesis tests of our eight main outomes. Panels B and C

show that opening an email is assoiated with a 0.6 perentage point inrease in having an

aount, while borrowers who were indued to view their FICO Sore saw a 3.6 perentage

point inrease. We observe a similarly small but signi�ant inrease in the number of a-

ounts held (an inrease of 0.01 aounts)

16

and an insigni�ant inrease in the total balane.

We also �nd that the e�et of the treatment on redit utilization is small and statistially

insigni�ant.

We then turn to the e�et of the treatment on the FICO Sore itself, a summary metri

that aptures the net e�et of the intervention on reditworthiness. Figure 1 desribes some

of the key omponents impating an individual's FICO Sore, for example, payment history

(i.e., whether balanes are paid on time) aounts for 35 perent of the sore while length of

redit history or age of aounts ontributes 25 perent. Our estimates of the intervention on

delinquenies and establishing a redit history suggest that we may expet to see an inrease

in the FICO Sore itself; however, it is possible that these positive redit behaviors are being

o�set by worse behaviors in other unobserved aspets of borrowers' redit behavior, or that

borrowers are opening too many aounts in a manner that is detrimental to their overall

�nanial health.

Table 7 presents the estimated e�ets of the treatment on the individual's FICO Sore.

Borrowers in the ontrol group have an average FICO Sore of 676. Our results show that

reeiving the quarterly emails signi�antly inreased the average FICO Sore of treatment

group members by two-thirds of a point and is robust to orretions for multiple hypothesis

tests. Our instrumental variables estimates show that opening an email is assoiated with

a 1.4 point inrease, while borrowers who were indued to view their FICO Sore saw an

8.2 point inrease. Results from models applying a log-transformation to the FICO Sore in

Column 2 yield substantively similar results. To alibrate the size of the e�et, a 10 point

inrease in redit sores is equivalent to the removal of a bankrupty �ag from a redit report

after seven years (Dobbie et al., 2016).

It is important to undersore that the FICO Sore is designed as a measure of redit-

worthiness to be used in underwriting and is therefore not neessarily an aurate measure

of �nanial health or well-being. However, �nanial institutions frequently use FICO Sores

when making lending deisions or determining borrowing terms.

17

Additionally, di�erential

16

Similarly, this outome is no longer signi�ant after orreting for multiple hypothesis tests as in List,

Shaikh and Xu (2016).
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Credit information is also used in other ontexts. For example, redit reports are frequently used as

inputs by landlords to determine eligibility for rental apartments or by employers in hiring deisions (Bartik

and Nelson, 2016; Cli�ord and Shoag, 2016; Dobbie et al., 2016).
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treatment as a funtion of redit sores is not linear: banks frequently hange lending terms

at disrete uto�s. For example, Fannie Mae requires a minimum redit sore of 620 for

most mortgages. Column 3 looks at the e�et of the intervention on having a FICO Sore

above 620, a ommon threshold used to de�nef a subprime borrower. The treatment lead

to a signi�ant inrease of just under half a perentage point in the likelihood of having a

sore over this threshold with a treatment-on-the-treated estimate of 0.9 perentage points.

Borrowers who were indued to view their FICO Sore saw an inrease in the likelihood of

being above the threshold of 5.1 perentage points.

C. Long-Term E�ets

The estimated treatment e�ets presented above are for one year from the start of the

intervention, from June 2015 to June 2016. To examine both the longer-term treatment

e�ets and how the e�ets evolve over time, Figure 8 presents ITT estimates quarterly for

the full two-year study period from June 2015 to June 2017.

Figure 8A presents quarterly treatment e�ets for the likelihood having a late payment of

30 or more days past due. Our results show that the size of the treatment e�et is greatest

approximately 12 to 15 months from the start of the intervention. After 15 months, the

treatment e�et attenuates and by the end of the two-year period is no longer statistially

signi�ant. Figure 8B presents the e�et of the treatment on whether the borrower has any

revolving redit aount. Here again we see the estimated treatment e�et is largest one year

from the start of the intervention and then attenuates towards zero in later months. Finally,

Figure 8C presents the estimated e�et of the treatment on borrowers' FICO Sores in eah

quarter. Here again we see the estimated oe�ient is largest one year from the start of the

intervention, however, the e�et remains fairly onsistent through the end of the two-year

study period.

D. Subgroup Analysis

The treatment e�ets detailed above are estimated on the full sample of student loan bor-

rowers. This inludes individuals with relatively high FICO Sores as well as individuals

who started o� with relatively low sores. It similarly ombines younger borrowers, many

of whom have limited experiene handling their own �nanes or understanding the onse-

quenes of ertain ations, with older, more experiened borrowers. This setion presents

estimates of treatment e�ets on our �nanial outomes by subgroup.
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i. Baseline FICO Sore

One question is whether the intervention was e�etive for the people who needed help the

most � those with lower FICO sores � or whether the treatment only moved behavior among

those who were already performing well on this metri. To examine treatment e�ets by pre-

intervention FICO Sore, we split our sample into two groups: a �low� FICO Sore group

omprised of those with initial FICO Sores below the sample median of 675 and a �high�

FICO Sore group omprised of those with initial sores above 675. We then re-estimated

our models inluding an interation between assignment to treatment and a binary indiator

for whether the individual started the study period with a high FICO Sore. Results are

presented in Table 8. For all of our outomes, the interation term is not signi�ant, though

the point estimates suggest that the estimated e�et of the treatment on reditworthiness

(lower likelihood of late payments and inreased likelihood of having a redit aount) is

larger for borrowers with a lower pre-intervention FICO Sore.

18

ii. Borrower Age

It is also possible that the treatment had di�erential e�ets on borrowers of di�erent age

groups. Younger borrowers are less likely to have �nanial experiene and may be less aware

of how to improve their own reditworthiness; therefore, we might expet that our interven-

tion would be partiularly suessful in this population. Alternatively, older borrowers may

respond more to the intervention sine they have more ations available to take as a result

of having more established �nanes. Table 9 presents treatment e�ets by age, omparing

borrowers who are above or below the median age of 23 years old at the start of the in-

tervention. We �nd no signi�ant di�erenes in the likelihood of having a late payment or

having an open revolving trade aount by age, though the point estimates suggest that the

treatment e�ets on these outomes are slightly larger among the older borrowers. However,

we do �nd signi�ant di�erenes by age group on number of revolving trade aounts and

redit utilization.

V. Mehanisms

The previous setion shows that our informational ampaign led to several improved measures

of reditworthiness. In the urrent setion, we investigate various potential mehanisms

18

Splitting the sample by high versus low FICO Sores may obsure important variation in treatment

e�ets at di�erent points in the distribution. Appendix Table C.1 examines interations by baseline FICO

Sore quartile; results are substantively similar to those presented here and indiate results are not being

driven by one spei� FICO Sore quartile.
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driving these e�ets.

A. Personal FICO Sore Knowledge

Previous researh has shown that people are often overly on�dent about their own knowl-

edge and ability in a range of domains (Kahneman and Tversky, 1996; Fishho�, Slovi

and Lihtenstein, 1977), inluding evidene of overestimation in the ontext of redit sores

(Perry, 2008). One potential mehanism by whih the intervention ould operate is by or-

reting biases in pereptions of one's own FICO Sore. We examine this possibility using

information from our seond data soure, the FICO Finanial Literay Survey, whih asked

respondents several questions about their knowledge of personal �nanial information, speif-

ially, their own FICO Sore. Respondents were asked if they knew their FICO Sore and, if

so, were asked to indiate their sore within a 100 to 150 point range. Using data from our

administrative redit reports, we an then verify the auray of these self-reported sores.

Column 1 of Table 10 shows that while over three-quarters of ontrol group members

reported knowing their FICO Sore range, treatment group members were 4.3 perentage

points more likely to report knowing their sore. A larger di�erene emerges when ompar-

ing the auray of these responses to the orresponding data from respondents' TransUnion

redit reports. Column 2 shows that treatment group members are 7.1 perentage points

more likely to report an aurate FICO Sore range on a base of 51.5 perent auray

among ontrol group members � a 14 perent inrease. Columns 3 and 4 deompose this

measure of reported auray to examine the e�ets of the intervention on the likelihood

of overestimating versus underestimating one's FICO Sore, respetively. We �nd that re-

eiving a treatment message signi�antly dereased the likelihood of borrowers reporting an

overestimate of their FICO Sore by 3.4 perentage points, but had no signi�ant impat on

the likelihood of underestimating one's sore.

These �ndings suggest that the intervention provided borrowers with important feedbak

that they ould use to alibrate their personal reditworthiness. Our �ndings are onsistent

with existing evidene of overoptimism in knowledge of personal reditworthiness (Perry,

2008) and with evidene that over-on�dene and over-optimism negatively a�et perfor-

mane in other areas (Biais et al., 2005; Camerer and Lovallo, 1999). Our evidene suggests

that debiasing these mispereptions may lead to improvements in �nanial behaviors.

B. Reminders

Consistent with an aount of limited attention (Bordalo, Gennaioli and Shleifer, 2013;

Chetty, Looney and Kroft, 2009; Malmendier and Lee, 2011), another possibility is that our
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intervention did not provide borrowers with any new information, but simply served as a

reminder about late payments or other �nanial ations (Cadena and Shoar, 2011; Karlan

et al., 2016). In this setion, we examine a separate sample � our �disontinued sample�

� who were randomly assigned to reeived quarterly email ommuniations for only three

quarters rather than throughout the two-year intervention as in our main treatment sample.

This sample allows us to test the impat of additional email ommuniations on viewing

rates and �nanial outomes to determine if these reminders lead to improved outomes.

Figure 9 presents weekly FICO Sore view rates for the ontrol group, disontinued

sample, and the main treatment sample. The �gure shows that the FICO Sore view rates

for the main treatment sample and the disontinued sample are virtually indistinguishable

for the �rst three quarters of the email ampaign, whih is expeted sine the two groups

reeived the same treatment during this time period. However, starting in Marh 2016�when

the disontinued sample stopped reeiving email ommuniations�the disontinued group's

view rates began to losely trak the ontrol group rather than the treatment group.

Table 11 presents a modi�ed version of the regression in Panel B of Table 3 whih esti-

mates the e�et of treatment assignment on the likelihood of ever viewing one's FICO Sore

separately for the main treatment sample and the disontinued sample by intervention quar-

ter. For example, Column 3 presents treatment e�ets for the two treatment samples on the

likelihood of viewing one's sore before Marh 2016, the last quarter in whih the two groups

had reeived the same treatment. Unsurprisingly, we see no di�erene in treatment e�ets

between the two groups prior to Marh 2016 � eah treatment group was 6.3 perentage

points more likely to have viewed their sore relative to the ontrol group. However, starting

in the following quarter we see the two groups diverge. One year after the disontinued group

stopped reeiving the quarterly emails, the treatment e�ets on viewing rates for the main

sample were twie as large as those for the disontinued group � 10.9 versus 5.3 perentage

points. This suggests that sending additional ommuniations did inrease the likelihood

that the borrower would eventually view her sore.

While our results show that individuals who ontinue to reeive reminders to view their

FICO Sore are more likely to do so than individuals who reeived reminders for a limited

time, it is not neessarily true that ontinued reminders will lead to larger hanges in eo-

nomi outomes. For example, if the individuals who view their sore only after reeiving

several emails are unlikely to respond to the information ontained in the email, disontin-

uing ommuniations may have no impat on average �nanial behavior. Table 12 presents

the ITT estimates for the two treatment samples relative to the ontrol group on a borrower's

�nanial behavior as of Marh 2017, one year after the disontinued group stopped reeiving

ommuniations. First, as we saw in Setion IV.C, our main treatment group results are
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attenuated, but largely persistent almost two years after the program's ineption. Similarly,

the estimates for the disontinued sample are only slightly smaller than those in the main

treatment group: there is no statistially signi�ant di�erene between the �nanial out-

omes of those who ontinued to reeive emails and those who stopped reeiving emails a

year prior.

C. Additional Informational Content

The IV estimates of ever viewing one's FICO Sore presented in Setion IV.B are generated

by instrumenting an indiator for viewing one's FICO Sore using assignment to treatment.

If we assume that viewing one's sore is the only omponent of the intervention that impats

�nanial behavior, this estimate gives us a measure of the e�et of viewing one's sore

on �nanial outomes. However, in addition to the ability to view one's FICO Sore, the

treatment message inludes ontent desribing the importane of the FICO Sore as well as

hyperlinks to additional information about FICO Sores and general �nanial literay. If

this additional information ontributes to hanges in �nanial behavior, our IV estimates

will be overstated.

19

Separately, the webpage that displayed the borrower's FICO Sore had

informational ontent inluding two reasons provided by FICO underlying the borrower's

sore� while this would not invalidate our IV estimates it would hange the interpretation

of the relative importane of the intervention omponents. In this setion we investigate the

potential e�et of this additional informational ontent on �nanial behavior.

i. General Finanial Information

The intervention ould translate to di�erenes in �nanial knowledge beyond one's own

FICO Sore by providing links to general �nanial eduation resoures. For example, these

resoures ould make people more familiar with the onept of a redit sore or good types

of redit behavior. To the extent that people were previously unaware that a metri like

a redit sore existed, that awareness ould, in and of itself, lead people to take ations to

improve it.

Tables 13 and 14 use data from the FICO Finanial Literay Survey whih ontains

questions on knowledge of several �nanial onepts inluding knowledge of good redit

behaviors, familiarity with FICO Sores, and a �nanial literay quiz to address the e�et

of the intervention on general �nanial knowledge. Table 13 estimates the e�et of the
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Similarly, the exlusion restrition for our estimates whih instrument for ever opening an email from

Sallie Mae will be violated if reeipt of the message impats �nanial behavior even if the email is never

opened.
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intervention on respondents' ability to orretly identify positive redit behaviors suh as

paying bills on time, having neither too many nor too few redit ards, and keeping a low

balane and redit utilization. We �nd no e�ets of the treatment on borrowers' ability

to orretly identify any individual redit behavior as positive or negative, nor on their

likelihood of aurately assigning all behaviors. It is interesting to note that the ontrol

means for aurately identifying eah behavior are quite high � over 90 perent for all but one

measure � suggesting that many respondents were already aware of the ativities neessary

to improve their redit. Table 14 omplements this analysis using questions on borrowers'

self-reported familiarity with the onept of a FICO Sore as well as answers to a three-

question �nanial literay quiz involving questions related to interest rates and student loan

options. Columns 1 and 2 show that just under a third of ontrol group members report

being very aware of the onept of a FICO Sore (i.e., are on�dent they ould explain what

a redit sore is to a friend) while 86 perent report being at least somewhat familiar with

the onept. However, neither measure of general FICO Sore knowledge is signi�antly

a�eted by the intervention. Similarly, we �nd no impat of the treatment on performane

on the �nanial literay quiz (olumns 3 to 6).

ii. Treatment E�ets by Message Type

The results in Setion IV fous on the e�et of reeiving any treatment message. However,

two experimental groups reeived additional information in their email messages for the

�rst three quarters of the intervention. Borrowers in the soial in�uene and eonomi

onsequenes treatment groups reeived information about peer redit behavior and �nanial

onsequenes of low FICO Sores, respetively. If borrowers were unaware of how FICO

Sores impat the ost of redit, the eonomi onsequenes message may prompt additional

hanges in behavior. At the same time, borrowers may be additionally motivated to improve

their FICO Sore if they are told people like them are doing so (Allott, 2011; Ayres, Raseman

and Shih, 2012; Cialdini and Goldstein, 2004; Kast, Meier and Pomeranz, 2012).

Figure 10 mirrors the analysis in Figure 7, but displays FICO Sore view rates separately

for the three treatment messages for the �rst year of the intervention. The �gure shows

that the viewing rates � both in a given week and the likelihood of ever viewing � are

very similar aross treatment messages. If anything, the baseline message outperformed

the two messages that ontained additional information. Table 15 presents ITT estimates

for the �nanial outomes measured in Setion IV.B separately by treatment message type:

baseline, eonomi onsequenes, and soial in�uene. The F-test for equality of treatment

e�ets aross the three messages suggests that the estimates are not signi�antly di�erent
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aross treatment groups.

20

This is somewhat unsurprising given the relatively similar FICO

Sore view rates aross the three treatment groups. While researh has shown nudges of this

type an be e�etive in some ontexts, we �nd no evidene that the email message ontent

impated behavior.

iii. Reason Codes

Borrowers who logged in to view their sore were also presented with two reason odes that

provided an explanation of the primary fators ontributing to their sore suh as having

a delinquent aount. Consequently, it is possible that partiipants were responding to

information provided in these reason odes rather than to the FICO Sore itself.

Table 16 examines this possibility by presenting treatment e�ets separated by those who

reeived (versus did not reeive) a reason ode indiating that they had delinquent aounts.

Here we interat treatment status with an indiator for having a delinqueny reason ode

at the start of the intervention. The sign of the interation term oe�ient suggests that

the treatment e�ets on delinquenies are larger for individuals with baseline delinqueny

reason odes. Yet, the intervention also led to a statistially signi�ant derease in the

likelihood of having a 30-day late payment at the end of the �rst year among treatment

group members with no delinqueny reason ode at baseline. While we annot rule out

that reason odes had an independent e�et on �nanial behavior, these �ndings suggest

that the reason odes are not the only omponent of the viewing page driving behavior

hange. Additionally, this suggests that the derease in late payments is not solely driven

by individuals reoniling previous past due aounts, but that the intervention redued the

likelihood that an individual would enter into delinqueny going forward.

VII. Conlusion

Findings from our �eld experiment indiate that viewing one's FICO Sore in�uenes �nan-

ial behaviors. People who were randomly assigned to reeive ommuniations informing

them that their sore was available to view were less likely to have past-due redit aounts,

whih ontributed to an overall inrease in the FICO Sore itself. These e�ets largely per-

sisted throughout the full two-year intervention. Survey results provide evidene that people

in the treatment group were less likely to overestimate their sore relative to those in the

20

We fail to rejet the F-test for equality aross treatment arms for one outome, the number of revolving

aounts held. However, this di�erene is no longer signi�ant after orreting for multiple hypothesis tests

aross outomes and treatment arms.
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ontrol group, while providing no evidene of hanges on other metris suh as general �-

nanial literay or knowledge of whih ations to take to improve one's reditworthiness. It

is partiularly enouraging that this intervention appears to spur positive behavior hange

among a relatively young population that is new to redit and may therefore yield long term

bene�ts from immediate behavior hange. Future work should examine how this researh

generalizes to the broader population.

The FICO Sore provides a single number that allows for easy traking of a disparate

set of ations related to reditworthiness. This personalized, quanti�ed, dynami measure

allows individuals to monitor and trak their progress over time. This holisti �nanial

metri may be partiularly well suited for goal-setting. For example, a large body of literature

douments goal-setting behavior in whih people try to ahieve a ertain level of performane

as a funtion of a numeri ue, suh as a rae �nishing time or personal best sore in a

game (Anderson and Green, 2017; Loke and Latham, 2002; Markle et al., 2015; Pope and

Simonsohn, 2011). However, these types of goals an best be set and managed when they are

able to be quanti�ed through a single number.

21

Similar metris that summarize a broad set

of outomes may be e�etive in other areas as well, suh as promoting overall health sores

to enourage better health habits or promoting overall e�ieny sores to enourage better

time management.

Our �ndings demonstrate the potential for targeted, low-ost, salable interventions to

positively impat �nanial deision making and improve onsumer �nanial welfare. They

are partiularly enouraging given the limited suess of traditional higher ost �nanial

eduation interventions and suggest that these interventions may prove more e�etive if

they also enourage individuals to trak a personalized metri of �nanial health. More

generally, our �ndings point to possible bene�ts of personalizing �nanial literay ontent,

onsistent with individual self-reports that personal experiene is a key driver of �nanial

learning (Hilgert, Hogarth and Beverly 2003) and with reent e�orts to promote �just in

time� interventions that are timed to personal �nanial events (Fernandes, Lynh Jr and

Netemeyer, 2014).

While we have information on many �nanial outomes through borrowers' redit reports,

one limitation of our experiment is that we are unable to see borrowers' full �nanial pitures.

Sine we only see information reported to redit bureaus, we annot rule out the possibility

that the intervention is enouraging people to prioritize �nanial behaviors that are diretly

tied to their redit sore to the detriment of other aspets of their �nanial lives we do

not observe, suh as inome and savings (Beshears et al., 2017; Medina, 2017; Sussman and

21

For example, see Erez (1977); Seligman and Darley (1977); Walford et al. (1978) for studies in the health

and medial literature doumenting positive behavioral responses to monitoring.
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O'Brien, 2016). While our intervention shows positive e�ets on behaviors reorded in redit

bureau data, future work should examine the impat of viewing one's sore on other aspets

of �nanial health.
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Table 1: Summary Statistis

Treatment by Message Type Disontinued

Control Treatment Baseline Eonomi Soial Sample F-stat prob>F

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Demographis

Age 25.0 25.0 25.0 25.0 25.0 25.0 1.01 0.314

Currently in Shool (%) 56.1 56.7 56.8 56.7 56.7 56.9 2.58 0.108

Panel B: Credit History

Months in Credit File 77.0 77.5 77.6 77.5 77.3 77.1 1.41 0.236

Balane Past Due (%)

30+ Days 13.5 13.7 13.8 13.8 13.6 13.4 1.54 0.215

60+ Days 9.2 9.2 9.2 9.2 9.2 9.1 0.00 0.945

90+ Days 6.7 6.7 6.7 6.7 6.7 6.6 0.11 0.743

Revolving Trade Ativity

Any Aount (%) 69.7 69.3 69.4 69.3 69.3 69.1 0.34 0.558

Number of Aounts 2.5 2.5 2.5 2.5 2.5 2.5 0.07 0.791

Credit Utilization (%) 39.6 39.7 39.7 39.8 39.6 39.9 0.16 0.686

FICO Sore 675 674 674 674 675 674 0.27 0.606

N 42,964 326,609 108,759 108,813 109,065 37,393

Soure: Sallie Mae and TransUnion, June 2015.

Means shown for the ontrol group (ol 1), main treatment sample ombined (ol 2) and by

message type inluding baseline, eonomi onsequenes, and soial in�uene messages (ol 3-5).

Means for the disontinued sample shown separately (ol 6).

F-statisti and p-value for the F-test of equality for treatment versus ontrol group means.

Balane past due measures assessed over the prior six months.

Credit utilization evaluated only for borrowers with at least one revolving aount.
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Table 2: Treatment Status and Demographis by Survey Response

Respondents Non-Respondents F-stat prob>F

(1) (2) (3) (4)

Panel A: Baseline Charateristis

Age 27.1 25.2 310.20 0.00

Out-of-Shool 54.0 45.0 115.72 0.00

FICO Sore 696 676 435.04 0.00

Panel B: Treatment Status

Treatment Group 89.0 89.4 0.89 0.34

N 3,511 451,183

Soure: FICO Finanial Literay Survey, June 2016; TransUnion, June 2015.

Columns 1 & 2 report means for respondents and non-respondents of the June 2016

survey, respetively.

Columns 3 & 4 report results from the F-test for equality aross survey response.
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Table 3: First Stage: FICO Sore Viewing Patterns

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Ever View in the Quarter

Treatment (T) 0.0146

∗∗∗

0.0483

∗∗∗

0.0341

∗∗∗

0.0512

∗∗∗

0.0535

∗∗∗

0.0417

∗∗∗

0.0385

∗∗∗

0.0586

∗∗∗

(0.0011) (0.0011) (0.0012) (0.0010) (0.0010) (0.0009) (0.0012) (0.0011)

Control Mean 0.047 0.039 0.050 0.034 0.036 0.029 0.052 0.039

Panel B: Ever View by Quarter End

Treatment (T) 0.0146

∗∗∗

0.0516

∗∗∗

0.0626

∗∗∗

0.0813

∗∗∗

0.0977

∗∗∗

0.1057

∗∗∗

0.1082

∗∗∗

0.1238

∗∗∗

(0.0011) (0.0014) (0.0016) (0.0017) (0.0018) (0.0019) (0.0020) (0.0021)

Control Mean 0.047 0.076 0.107 0.124 0.141 0.153 0.177 0.192

Panel C: Number of Views in the Quarter

Treatment (T) 0.0203

∗∗∗

0.0609

∗∗∗

0.0490

∗∗∗

0.0629

∗∗∗

0.0658

∗∗∗

0.0504

∗∗∗

0.0524

∗∗∗

0.0751

∗∗∗

(0.0016) (0.0017) (0.0020) (0.0018) (0.0020) (0.0018) (0.0023) (0.0019)

Control Mean 0.060 0.051 0.067 0.049 0.053 0.043 0.073 0.053

Panel D: Number of Views by Quarter End

Treatment (T) 0.0203

∗∗∗

0.0811

∗∗∗

0.1302

∗∗∗

0.1931

∗∗∗

0.2589

∗∗∗

0.3093

∗∗∗

0.3617

∗∗∗

0.4367

∗∗∗

(0.0016) (0.0027) (0.0040) (0.0051) (0.0063) (0.0073) (0.0088) (0.0098)

Control Mean 0.060 0.111 0.178 0.227 0.280 0.322 0.396 0.449

N 369,601 369,601 369,601 369,601 369,601 369,601 369,601 369,601

Soure: Sallie Mae, June 2015 to June 2017.

Quarters in referene to the start of the intervention in olumn headers.

Robust standard errors in parentheses.

∗
p < 0.10,

∗∗
p < 0.05,

∗∗∗
p < 0.01
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Table 4: Balane Past Due

30+ Days 60+ Days 90+ Days

(1) (2) (3)

Panel A: Intent to Treat

Treatment -0.0073

∗∗∗
-0.0046

∗∗
-0.0021

(0.0021) (0.0019) (0.0017)

Panel B: Treatment-on-the-Treated

Ever Opened Email -0.0151

∗∗∗
-0.0096

∗∗
-0.0043

(0.0044) (0.0039) (0.0035)

Panel C: IV for FICO View Rate

Ever Viewed Sore -0.0896

∗∗∗
-0.0568

∗∗
-0.0254

(0.0258) (0.0230) (0.0208)

N 369,601 369,601 369,601

Soure: Sallie Mae and TransUnion, June 2015 to June 2016.

Outome: indiator for having a balane at least 30, 60, or 90 days past due

in past six months.

All outomes are �rst-di�erenes between June 2015 and June 2016.

Treatment group inludes all borrowers who reeived messages for eight quarters.

Panel A, Intent-to-Treat (ITT): OLS omparing treatment and ontrol groups.

Panel B, Treatment-on-Treated (TOT): instruments ever opening treatment

email with treatment status.

Panel C, IV estimate: instruments ever viewing FICO Sore with treatment status.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 5: Treatment E�ets by Baseline Delinqueny

Balane Past Due

30+ Days 60+ Days 90+ Days

(1) (2) (3)

T -0.0052

∗∗∗

-0.0039

∗∗∗

-0.0018

(0.0018) (0.0015) (0.0013)

T x Baseline Delinqueny -0.0060 0.0001 0.0013

(0.0072) (0.0091) (0.0090)

Baseline Delinqueny -0.5975

∗∗∗

-0.3437

∗∗∗

-0.2156

∗∗∗

(0.0068) (0.0085) (0.0085)

Control Mean 0.175 0.127 0.097

N 369,601 369,601 369,601

Outome: indiator for having a balane at least 30, 60, or 90 days past due

in past six months.

Baseline Delinqueny is an indiator for having a balane at least 30 days

past due in past six months as of June 2015.

All outomes are �rst-di�erenes between June 2015 and June 2016.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 6: Revolving Credit Aount Ativity

Any Aount # Aounts % Credit Used Balane Amount

(1) (2) (3) (4)

Panel A: Intent to Treat

Treatment 0.0029

∗
0.0131

∗∗
0.0469 22.7892

(0.0017) (0.0067) (0.1803) (25.8924)

Panel B: Treatment-on-the-Treated

Ever Opened Email 0.0060

∗
0.0273

∗∗
0.0909 47.3691

(0.0034) (0.0138) (0.3490) (53.8185)

Panel C: IV for FICO View Rate

Ever Viewed Sore 0.0356

∗
0.1615

∗∗
0.4909 280.3666

(0.0204) (0.0819) (1.8853) (318.5089)

Control Mean 0.758 2.778 39.542 3717.136

N 369,601 369,601 232,503 369,601

Soure: Sallie Mae and TransUnion, June 2015 to June 2016.

Outome: indiator for any open revolving trade aount, number of aounts, perent of redit used

among borrowers with at least one aount, and balane amount.

All outomes are �rst-di�erenes between June 2015 and June 2016.

Treatment group inludes all borrowers who reeived messages for eight quarters.

Panel A, Intent-to-Treat (ITT): OLS omparing treatment and ontrol groups.

Panel B, Treatment-on-Treated (TOT): instruments ever opening treatment email with treatment status.

Panel C, IV estimate: instruments ever viewing FICO Sore with treatment status.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 7: FICO Sore

FICO log(FICO) FICO > 620

(1) (2) (3)

Panel A: Intent to Treat

Treatment 0.6700

∗∗∗
0.0011

∗∗∗
0.0042

∗∗

(0.2265) (0.0004) (0.0018)

Panel B: Treatment-on-the-Treated

Ever Opened Email 1.3926

∗∗∗
0.0022

∗∗∗
0.0087

∗∗

(0.4708) (0.0007) (0.0037)

Panel C: IV for FICO View Rate

Ever Viewed Sore 8.2425

∗∗∗
0.0132

∗∗∗
0.0514

∗∗

(2.7872) (0.0044) (0.0219)

Control Mean 676 676 0.822

N 369,601 369,601 369,601

Soure: Sallie Mae and TransUnion, June 2015 to June 2016.

Outome: FICO Sore in points, logs, and indiator for FICO Sore of at least 620.

All outomes are �rst-di�erenes between June 2015 and June 2016.

Treatment group inludes all borrowers who reeived messages for eight quarters.

Panel A, Intent-to-Treat (ITT): OLS omparing treatment and ontrol groups.

Panel B, Treatment-on-Treated (TOT): instruments ever opening treatment email

with treatment status.

Panel C, IV estimate: instruments ever viewing FICO Sore with treatment status.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 8: Subgroup Analysis: Initial FICO Sore

Balane Past Due Revolving Trade Ativity

FICO 30+ Days 60+ Days 90+ Days Any At # Ats % Credit Used Balane Amt

(1) (2) (3) (4) (5) (6) (7) (8)

Treatment (T) 0.3984 -0.0101

∗∗∗

-0.0073

∗∗

-0.0025 0.0045 0.0233

∗∗

0.2322 49.7464

∗

(0.3266) (0.0036) (0.0034) (0.0031) (0.0028) (0.0104) (0.3346) (26.8229)

T x High FICO 0.5378 0.0056 0.0052 0.0009 -0.0031 -0.0201 -0.3186 -53.2278

(0.4474) (0.0042) (0.0038) (0.0034) (0.0033) (0.0133) (0.3926) (51.1117)

High FICO -14.5536

∗∗∗

0.0706

∗∗∗

0.0334

∗∗∗

0.0139

∗∗∗

-0.0390

∗∗∗

0.1659

∗∗∗

9.8131

∗∗∗

967.7929

∗∗∗

(0.4214) (0.0040) (0.0036) (0.0032) (0.0031) (0.0126) (0.3693) (47.9324)

Control Mean 676 0.175 0.127 0.097 0.758 2.778 39.542 3,717

N 369,601 369,601 369,601 369,601 369,601 369,601 232,503 369,601

Soure: Sallie Mae and TransUnion, June 2015 to June 2016.

Outomes: FICO Sore (ol 1), indiator for 30, 60, 90 days or more past due in past six months (ol 2-4),

indiator for having any revolving trade aounts (ol 5), number of revolving aounts (ol 6),

redit utilization (ol 7), and balane amount (ol 8).

High FICO is an indiator for having a FICO Sore above the median (675) at the start of the intervention.

All outomes are �rst-di�erenes between June 2015 and June 2016.

Treatment group (T) inludes all borrowers who reeived messages for eight quarters.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

3
6



Table 9: Subgroup Analysis: Age

Balane Past Due Revolving Trade Ativity

FICO 30+ Days 60+ Days 90+ Days Any At # Ats % Credit Used Balane Amt

(1) (2) (3) (4) (5) (6) (7) (8)

Treatment (T) 0.8227

∗∗

-0.0082

∗∗

-0.0054

∗

-0.0045 0.0048

∗∗

0.0272

∗∗

-0.2182 19.1412

(0.3423) (0.0035) (0.0031) (0.0029) (0.0019) (0.0119) (0.2227) (53.4868)

T x Below Median Age -0.2597 0.0018 0.0014 0.0045 -0.0030 -0.0246

∗

0.6400

∗

5.2413

(0.4562) (0.0043) (0.0039) (0.0035) (0.0032) (0.0139) (0.3719) (56.4021)

Below Median Age 3.6648

∗∗∗

0.0185

∗∗∗

0.0089

∗∗

0.0019 0.0903

∗∗∗
0.1848

∗∗∗

1.0579

∗∗∗

-288.4760

∗∗∗

(0.4298) (0.0041) (0.0036) (0.0033) (0.0030) (0.0131) (0.3498) (52.9432)

Control Mean 676 0.175 0.127 0.097 0.758 2.778 39.542 3,717

N 369,601 369,601 369,601 369,601 369,601 369,601 232,503 369,601

Soure: Sallie Mae and TransUnion, June 2015 to June 2016.

Outomes: FICO Sore (ol 1), indiator for 30, 60, 90 days or more past due in past six months (ol 2-4),

indiator for having any revolving trade aounts (ol 5), number of revolving aounts (ol 6),

redit utilization (ol 7), and balane amount (ol 8).

Below Median Age is an indiator for being 23 years old or under at the start of the intervention.

All outomes are �rst-di�erenes between June 2015 and June 2016.

Treatment group (T) inludes all borrowers who reeived messages for eight quarters.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 10: Personal FICO Sore Knowledge

Reported Knowledge Aurate Knowledge Overestimate Underestimate

(1) (2) (3) (4)

Treatment (T) 0.0433

∗

0.0712

∗∗∗

-0.0343

∗∗

0.0065

(0.0224) (0.0269) (0.0165) (0.0192)

Control Mean 0.773 0.515 0.108 0.149

N 3,511 3,511 3,511 3,511

Soure: FICO and Finanial Literay Survey, June 2016.

Outomes: indiators for reporting awareness of personal FICO Sore (ol 1),

realling aurate personal 100-150 point FICO Sore range (ol 2), and

reporting overestimated or underestimated FICO Sore (ol 3-4).

Treatment group inludes borrowers who reeived a message at any point in the intervention.

Eah olumn indiates the proportion of the total population suveyed responding as stated.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 11: Main vs. Disontinued Sample: Ever View by Quarter End

Q1 Q2 Q3 Q4 Q5 Q6 Q7

(1) (2) (3) (4) (5) (6) (7)

T: Main 0.0146

∗∗∗

0.0516

∗∗∗

0.0626

∗∗∗

0.0813

∗∗∗

0.0977

∗∗∗

0.1057

∗∗∗

0.1082

∗∗∗

(0.0011) (0.0014) (0.0016) (0.0017) (0.0018) (0.0019) (0.0020)

T: Disontinued 0.0145

∗∗∗

0.0524

∗∗∗

0.0633

∗∗∗

0.0609

∗∗∗

0.0597

∗∗∗

0.0580

∗∗∗

0.0530

∗∗∗

(0.0016) (0.0021) (0.0025) (0.0026) (0.0027) (0.0027) (0.0028)

Control Mean 0.047 0.076 0.107 0.124 0.141 0.153 0.177

Prob>F 0.934 0.639 0.733 0.000 0.000 0.000 0.000

N 406,994 406,994 406,994 406,994 406,994 406,994 406,994

Soure: Sallie Mae, June 2015 to Marh 2017.

Outome: indiator for ever viewing one's sore by quarter end;

quarter in referene to the start of the intervention in olumn headers.

Treatment group (T) members in the main sample reeived messages for eight quarters;

treatment group members in the disontinued sample reeived messages for three quarters.

F-statisti test for equality of treatment e�ets main vs. disontinued treatment samples.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 12: Main vs. Disontinued Sample, Marh 2017

Balane Past Due Revolving Trade Ativity

FICO 30+ Days 60+ Days 90+ Days Any At # Ats % Credit Used Balane Amt

(1) (2) (3) (4) (5) (6) (7) (8)

T: Main 0.5310

∗

-0.0051

∗∗

-0.0032 -0.0027 0.0023 0.0150 -0.2021 -31.5645

(0.2768) (0.0023) (0.0020) (0.0018) (0.0020) (0.0094) (0.2062) (37.6500)

T: Disontinued 0.3639 -0.0035 -0.0038 -0.0021 0.0016 0.0188 -0.4438 -47.7589

(0.3802) (0.0031) (0.0028) (0.0025) (0.0028) (0.0128) (0.2850) (50.3109)

Control Mean 676 0.188 0.139 0.108 0.795 2.978 40.807 4,406

Prob>F 0.568 0.503 0.786 0.752 0.740 0.698 0.273 0.671

N 406,994 406,994 406,994 406,994 406,994 406,994 250,212 406,994

Soure: Sallie Mae and TransUnion, June 2015 to Marh 2017.

Outome: FICO Sore (ol 1), indiator for 30, 60, 90 days or more past due in past six months (ol 2-4), indiator for having any revolving trade

aounts (ol 5), number of revolving aounts (ol 6), redit utilization (ol 7), and balane amount (ol 8).

Treatment group (T) members in the main sample reeived messages for eight quarters;

treatment group members in the disontinued sample reeived messages for three quarters.

All outomes are �rst-di�erenes between June 2015 and Marh 2017,

one year after the disontinued sample stopped reeiving treatment messages.

F-statisti test for equality of treatment e�ets main vs. disontinued treatment samples.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 13: Knowledge of Creditworthy Behaviors

Positive Behavior Knowledge Negative Behavior Knowledge

Pay Bills Low CC Bal No CC Many CCs High CC Bal High CC Util All Corret

(1) (2) (3) (4) (5) (6) (7)

Treatment (T) 0.0030 -0.0225 -0.0040 0.0014 -0.0009 -0.0044 -0.0316

(0.0076) (0.0213) (0.0144) (0.0137) (0.0047) (0.0056) (0.0253)

Control Mean 0.979 0.809 0.923 0.930 0.992 0.990 0.675

N 3,511 3,511 3,511 3,511 3,511 3,511 3,511

Soure: FICO and Finanial Literay Survey, June 2016.

Outomes: indiator for orretly identifying positive redit behaviors, suh as paying bills on time (ol 1) and

keeping a low balane on redit ards (ol 2), and negative behaviors, suh as having no redit ards (ol 3),

lots of redit ards (ol 4), keeping a high balane on redit ards (ol 5), and maximizing redit utilization (ol 6).

Column 7 is an indiator for orretly identifying the e�ets of all redit behaviors.

Treatment group inludes borrowers who reeived a message at any point in the intervention.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 14: Other Finanial Knowledge Outomes

FICO Knowledge Finanial Literay Test

Familiar Very Familiar Q1 Q2 Q3 All 3

(1) (2) (3) (4) (5) (6)

Treatment (T) 0.0104 0.0240 0.0022 -0.0024 -0.0019 -0.0001

(0.0184) (0.0250) (0.0107) (0.0206) (0.0224) (0.0257)

Control Mean 0.863 0.312 0.959 0.822 0.778 0.647

N 3,511 3,511 3,511 3,511 3,511 3,511

Soure: FICO and Finanial Literay Survey, June 2016.

Outomes: indiator for reporting being familiar or very familiar with the onept of a FICO Sore (ol 1-2),

aurately responding to individual questions in a �nanial literay test (ol 3-5) or all questions (ol 7).

Treatment group inludes borrowers who reeived a message at any point in the intervention.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 15: Finanial Outomes by Treatment Message

Balane Past Due Revolving Trade Ativity

FICO 30+ Days 60+ Days 90+ Days Any At # Ats % Credit Used Balane Amt

(1) (2) (3) (4) (5) (6) (7) (8)

T: Baseline 0.7177

∗∗∗

-0.0080

∗∗∗

-0.0058

∗∗∗

-0.0021 0.0023 0.0063 0.1435 27.6935

(0.2505) (0.0023) (0.0021) (0.0019) (0.0018) (0.0074) (0.2001) (28.5904)

T: Eonomi 0.6122

∗∗

-0.0068

∗∗∗

-0.0036

∗

-0.0019 0.0041

∗∗

0.0194

∗∗∗

0.0369 15.6714

(0.2512) (0.0023) (0.0021) (0.0019) (0.0018) (0.0074) (0.2001) (28.6177)

Soial 0.6801

∗∗∗

-0.0070

∗∗∗

-0.0045

∗∗

-0.0022 0.0022 0.0137

∗

-0.0393 25.0001

(0.2504) (0.0023) (0.0021) (0.0019) (0.0018) (0.0074) (0.1997) (29.2725)

Control Mean 676 0.175 0.127 0.097 0.758 2.778 39.542 3,717

Prob>F 0.849 0.757 0.364 0.973 0.310 0.055 0.471 0.841

N 369,601 369,601 369,601 369,601 369,601 369,601 232,503 369,601

Soure: Sallie Mae and TransUnion, June 2015 to June 2016.

Outome: FICO Sore (ol 1), indiator for 30, 60, 90 days or more past due in past six months (ol 2-4), indiator for having any

revolving trade aounts (ol 5), number of revolving aounts (ol 6), redit utilization (ol 7), and balane amount (ol 8).

All outomes are intent-to-treat �rst-di�erenes between June 2015 and June 2016.

Treatment groups (T) inludes borrowers who reeived messages for eight quarters separately by message type (baseline,

eonomi onsequenes, and soial in�uene messaging).

F-statisti test for equality of treatment e�ets aross the three email messages.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 16: Balane Past Due by Baseline Delinqueny Reason Code

Balane Past Due

30+ Days 60+ Days 90+ Days

(1) (2) (3)

Treatment (T) -0.0056

∗∗∗
-0.0034

∗∗
-0.0009

(0.0019) (0.0015) (0.0013)

T x Delinqueny Code -0.0052 -0.0039 -0.0036

(0.0052) (0.0049) (0.0045)

Delinqueny Code -0.1111

∗∗∗
-0.0812

∗∗∗
-0.0407

∗∗∗

(0.0049) (0.0046) (0.0042)

Control Mean 0.175 0.127 0.097

N 369,601 369,601 369,601

Soure: Sallie Mae and TransUnion, June 2015 to June 2016.

Outomes: indiators for 30, 60, 90 days or more past due in past six months.

Delinqueny Code is an indiator for having a reason ode in June 2015

(the pre-period quarter) that mentions a delinquent aount.

All outomes are �rst-di�erenes between June 2015 and June 2016.

Treatment group (T) inludes all borrowers who reeived messages for eight quarters.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Figure 1: Components of FICO Sore

Soure: www.my�o.om

Figure 2: Example Sallie Mae FICO Sore Webpage View

Soure: Sallie Mae
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Figure 3: Example Baseline Email Message

Soure: Sallie Mae

Figure 4: Example of Additional Email Messages

(a) Eonomi Consequenes Message (b) Soial In�uene Message

Soure: Sallie Mae
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Figure 5: Experiment Timeline

Figure 6: Treatment Email Open Rates

(a) Weekly Open Rate (b) Ever Opened by Week

Soure: Sallie Mae, June 2015 to June 2016.

Timeline labels orrespond to release dates of quarterly ommuniations.

Treatment group inludes all borrowers who reeived messages for eight quarters.
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Figure 7: FICO Sore Views by Experimental Group

(a) Weekly View Rate (b) Ever Viewed by Week

Soure: Sallie Mae, June 2015 to June 2017.

Timeline labels orrespond to release dates of quarterly ommuniations.

Treatment group inludes all borrowers who reeived messages for eight quarters.
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Figure 8: Treatment E�ets by Quarter

(a) Balane 30+ Days Past Due

(b) Any Revolving Credit Aount

() FICO Sore

Soure: Sallie Mae and TransUnion, June 2015 to June 2017.

Timeline labels orrespond to release dates of quarterly ommuniations.

49



Figure 9: FICO Sore Views � Main versus Disontinued Sample

(a) Weekly View Rate (b) Ever Viewed by Week

Soure: Sallie Mae, June 2015 to Marh 2017.

Timeline labels orrespond to release dates of quarterly ommuniations.

Treatment group members in the main sample reeived messages for eight quarters;

treatment group members in the disontinued sample reeived messages for three quarters.

Figure 10: FICO Sore Views by Message Type

(a) Weekly View Rate (b) Ever Viewed by Week

Soure: Sallie Mae, June 2015 to June 2017.

Timeline labels orrespond to release dates of quarterly ommuniations.

Treatment group inludes all borrowers who reeived messages for eight quarters.
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Appendix A: FICO Finanial Literay Survey (For Online Publiation)

A. FICO Sore Views

Q: How many times have you viewed your FICO Sore within the past 12 months?

(1) I did not review my FICO® Sore within the past 12 months

(2) 1 time

(3) 2 times

(4) 3 times

(5) 4 times

(6) 5 or more times

(7) Not sure

B. Personal FICO Sore Knowledge

Q: Do you know what your FICO Sore is?

(1) Between 0 and 299

(2) 300 - 449

(3) 450 � 549

(4) 550 � 649

(5) 650 � 749

(6) 750 � 850

(7) More than 850

(8) No � I don't know what my FICO Sore is

(9) No � I don't have a FICO Sore

(10) No � I don't know what a FICO Sore is

C. Knowledge of Creditworthy Ations

Q: Whih of the following do you think are onsidered positive redit behaviors - that is

ations that may improve your redit? (Selet all that apply)

(1) Paying your bills on time

(2) Having no redit ards

(3) Having a lot of redit ards

(4) Keeping a high balane on your redit ard

(5) Keeping a low balane on your redit ard

(6) Using as muh of your redit limit as possible

(7) None of the above
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D. FICO Familiarity

Q: How familiar are you with the onept of a FICO Sore or another redit sore?

(1) Very familiar � I'm on�dent that I an explain what a redit sore is to a friend

(2) Somewhat familiar � I ould explain what a redit sore is in very general terms

(3) Somewhat unfamiliar � I have heard about redit sores, but I don't exatly know

what a redit sore is

(4) Not at all familiar � I have never heard of redit sores

E. Finanial Literay

Q1. If a student takes out a $5,000 student loan at 7% interest, will he have to pay bak. . . ?

(1) Less than $5,000

(2) Exatly $5,000

(3) More than $5,000

(4) I'm not sure

Q2. Imagine that there are two options when it omes to paying bak your student loan

and both ome with the same interest rate. Provided you have the needed funds, whih

option would you selet to minimize your out-of-poket osts over the life of the loan?

(1) Option 1 allows you to take 10 years to pay bak the loan

(2) Option 2 allows you to take 20 years to pay bak the loan

(3) Both options have the same out-of-poket ost over the life of the loan

(4) I'm not sure

Q3. When a private student loan, suh as the Smart Option Student Loan from Sallie

Mae, is deferred, that is, no payment is required while the student is enrolled in ollege,

what happens to the interest on this loan?

(1) Interest doesn't start aruing until the student has graduated and starts repaying

the loan

(2) Interest is apitalized, that is, the interest that arues during the deferment period

is added to the prinipal amount of the loan

(3) Interest arues, but nobody has to pay for it

(4) Other, please speify

(5) I don't know
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Appendix B: FICO Sore Views by Soure

As mentioned in Setion IV.A, one onern with our administrative data is that it only

ontains information on FICO Sore views through Sallie Mae's website, not through other

soures. Therefore, the e�ets we observe in the previous setion may suggest that the

intervention auses borrowers to shift to the lender's website to view their sore rather than

through a di�erent soure, but does not inrease the likelihood of viewing her sore overall.

To address this onern, we use data from the FICO �nanial literay survey to estimate the

e�ets of the intervention on FICO Sore views from any soure.

Appendix Table B.1 presents the e�ets of treatment status on FICO Sore views during

the �rst year of the intervention. Column 1 shows the treatment e�ets on the likelihood

of viewing one's FICO Sore viewing through any soure, not only the provider's website.

These e�ets were onsistent with behavior we observed by traking FICO Sore views in

our administrative data. Treatment group members were 8.0 perentage points more likely

to have viewed their sore in the �rst year of the intervention than ontrol group members

and the average number of views for this group was 0.3 views higher.These treatment e�ets

are similar in magnitude to those estimated using administrative data on views at only the

provider's website in Table 3 (an inrease of 8.1 perentage points in the likelihood of viewing

and an inrease in the average number of views of 0.2). However, the ontrol group means

are quite di�erent. Twelve perent of ontrol group members viewed their sore through

Sallie Mae's website, while 73 perent of ontrol group members in the survey reported

viewing their sore through any soure. These survey results suggest that the treatment was

e�etive at inreasing overall FICO Sore views and not simply shifting where individuals

viewed their sore.

Appendix Table B.1: FICO Sore Views Through Any Soure

Ever Viewed FICO # Views

(1) (2)

Treatment (T) 0.0801

∗∗∗
0.2976

∗∗∗

(0.0236) (0.1018)

Control Mean 0.729 2.131

N 3,511 3,511

Soure: FICO and Finanial Literay Survey, June 2016.

Outomes: indiator for ever viewed FICO Sore (ol 1) and number of

FICO Sore views (ol 2) through any soure in past 12 months.

Treatment group inludes borrowers who reeived a message at any

point in the intervention.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Appendix Table C.1: Subgroup Analysis: Baseline FICO Sore Quartile

Balane Past Due Revolving Trade Ativity

FICO 30+ Days 60+ Days 90+ Days Any At # Ats Cred Util Any Bal

(1) (2) (3) (4) (5) (6) (7) (8)

T x FICO Q1 0.3304 -0.0110

∗

-0.0090 -0.0044 0.0054 0.0301

∗

-0.1246 30.9208

(0.4748) (0.0058) (0.0057) (0.0054) (0.0038) (0.0160) (0.4483) (36.2886)

T x FICO Q2 0.5531 -0.0088

∗∗

-0.0063

∗∗

-0.0015 0.0050 0.0184 0.7497 87.6410

∗∗

(0.4323) (0.0037) (0.0031) (0.0026) (0.0039) (0.0122) (0.4892) (38.9589)

T x FICO Q3 1.1291

∗∗

-0.0025 -0.0009 -0.0011 0.0015 0.0013 -0.2515 -8.1124

(0.4540) (0.0035) (0.0027) (0.0023) (0.0031) (0.0123) (0.3460) (51.1871)

T x FICO Q4 0.7087

∗

-0.0060

∗∗

-0.0015 -0.0008 0.0003 0.0037 -0.0162 -20.5699

(0.4154) (0.0027) (0.0019) (0.0016) (0.0017) (0.0118) (0.2479) (72.4009)

FICO Q1 21.2454

∗∗∗

-0.1259

∗∗∗

-0.0618

∗∗∗

-0.0243

∗∗∗

0.0262

∗∗∗

-0.2477

∗∗∗

-12.6504

∗∗∗

-1497.0095

∗∗∗

(0.5947) (0.0060) (0.0057) (0.0053) (0.0039) (0.0187) (0.4822) (75.9965)

FICO Q2 15.4882

∗∗∗

0.0139

∗∗∗

0.0325

∗∗∗

0.0258

∗∗∗

0.1327

∗∗∗

0.0545

∗∗∗

-11.4106

∗∗∗

-1043.3865

∗∗∗

(0.5651) (0.0043) (0.0034) (0.0028) (0.0040) (0.0160) (0.5159) (77.6334)

FICO Q3 7.6327

∗∗∗

0.0212

∗∗∗

0.0292

∗∗∗

0.0234

∗∗∗

0.0661

∗∗∗

0.1220

∗∗∗

-5.1512

∗∗∗

-560.4311

∗∗∗

(0.5788) (0.0042) (0.0031) (0.0026) (0.0033) (0.0160) (0.4000) (83.6255)

Control Mean 676 0.175 0.127 0.097 0.758 2.778 39.542 3,717

N 369,601 369,601 369,601 369,601 369,601 369,601 232,503 369,601

Soure: Sallie Mae and TransUnion, June 2015 to June 2016.

Outomes: FICO sore (ol 1), indiator for 30, 60, 90 days or more past due in past six months (ol 2-4),

indiator for having any revolving trade aounts (ol 5), number of revolving aounts (ol 6),

redit utilization (ol 7), and balane amount (ol 8).

All outomes are �rst-di�erenes between June 2015 and June 2016.

Treatment group (T) inludes all borrowers who reeived messages for eight quarters.

Q1 indiates borrowers in the bottom quartile of FICO Sores, Q4 indiates the top quartile.

Robust standard errors in parentheses.

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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