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Abstract

Despite the importance of deposit financing for lending, banks in developing countries
struggle to attract deposits. In a randomized experiment across 110 bank branches through-
out Mexico, a lottery incentive based on net monthly deposits caused a 36% increase in the
number of accounts opened and a 21% increase in the number of deposits during the lottery
months. Nearly all new accounts (96%) were opened by households previously unbanked at
any bank. The temporary two-month incentive had a persistent 2-3 year impact on the flow
of deposits and stock of savings, and increased the present value of branch profits by 6%.
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1 Introduction

Banks nance three-quarters of their assets with deposits (Hanson, Shleifer, Stein and
Vishny, 2015), which are a more stable source of funding than short-term debt (Ilvashina
and Scharfstein, 2010). Not only do banks compete for deposits, but variation in banks'
productivity of attracting deposits explains the majority of the variation in bank value
(Egan, Lewellen and Sunderam, 2022). In developing countries, however, banks struggle
to attract deposits: the fraction of households that are unbanked remains high, and con-
ditional on having a bank account most households do not deposit signi cant amounts
(Demirg lic-Kunt, Klapper, Singer and Ansar, 2022; Dupas, Karlan, Robinson and Ubfal,
2018). This is true even though access to formal bank accounts leads low-income house-
holds to accumulate more wealth, to better cope with income shocks, and—since addi-
tional earnings can be safely saved—to increase labor supply and income (Bruhn and
Love, 2014; Callen, De Mel, Mcintosh and Woodruff, 2019; Célérier and Matray, 2019;
Stein and Yannelis, 2020).

Prize-linked savings (PLS) accounts are a potential solution (Cole, Tufano, Schneider
and Collins, 2007; Kearney, Tufano, Guryan and Hurst, 2011). These accounts offer lottery
tickets for cash prizes as an incentive to save, often in lieu of paying a xed interest rate.
The number of lottery tickets received is typically a function of the amount of new sav-
ings accumulated. Like a traditional lottery, PLS offers a small chance at winning a large
prize. Unlike a traditional lottery, PLS customers keep the principal that they deposit
into their account. Households seeking skewness might therefore open a PLS account if
offered, and might substitute from gambling to saving in the PLS account (Cole, Iverson
and Tufano, 2021; Cookson, 2018). Once opened, PLS accounts may lead to more persis-
tent savings since lotteries tend to be habit-forming (Guryan and Kearney, 2010).

There are several reasons that people might seek skewness in returns and thus be
drawn to gambling or, in our case, PLS. First, they may overweight small probabilities
(Kahneman and Tversky, 1979), perhaps due to a tendency to have optimistic beliefs
(Brunnermeiler, Gollier and Parker, 2007). Evidence from lab experiments shows that PLS
accounts are indeed appealing to those who overweight the small probability of receiv-
ing a large return (Filiz-Ozbay et al., 2015; Dizon and Lybbert, 2021). Alternatively, people
may have nonconcavities in their utility function (Friedman and Savage, 1948), which can
arise from demand for indivisible assets in the presence of nancial constraints (Kwang,
1965; Hartley and Farrell, 2002). In the context of sports betting, Moskowitz and Vasude-
van (2023) nd evidence consistent with the latter mechanism rather than the former.



People might also experience utility from dreaming about winning the lottery prize even
when they do not win ( , ).

PLS products are proli c. They were introduced in the 1690s in Great Britain ( ,

) and remain a popular product in the UK today, with about one- fth to one-fourth of
households participating in a PLS product ( , ). Since then, PLS products have
been introduced by both public and private nancial institutions in more than 40 coun-
tries across six continents (Figure Ala and Table Al). PLS products were illegal in the US
until 2014, when Congress passed the American Savings and Promotion Act, which per-
mitted states to legalize PLS. Many states did: today, 32 states allow nancial institutions
to offer PLS products (Figure Alb). In nearly all states where PLS is legal, there are exam-
ples of PLS products offered by credit unions and/or banks (Table All). 1 Although PLS
products are common around the world, there is limited evidence on whether they are
effective at inducing people to open accounts and save.

We worked with a bank in Mexico to conduct a randomized controlled trial (RCT) of
prize-linked savings. We randomly assigned 40 out of 110 bank branches across 19 states
to offer PLS over a two-month period, and measured the effects on account openings,
deposits, and savings over the subsequent ve years.

To participate in the lottery for the cash prizes, people had to open or already have
an account at one of the treatment branches and had to save in the account over the
two-month period. Each 50 pesos (US$4) of new savings earned one lottery ticket; our
partner bank awarded one thousand small prizes of 400 pesos (US$31) and two large
prizes of 10,000 pesos (US$777) at the end of each of the two lottery months. While the
expected return was unknown ex ante to potential savers since it depended on other
account holders' savings responses to the incentive, ex post it was equivalent to a 1.4%
annual interest rate.

The branch-level randomization makes our estimates relevant for a bank consider-
ing offering PLS to attract deposits, as we measure the effect of PLS on the branch-level
ow of deposits, stock of savings, and present value of pro ts. We also decompose these
branch-level effects into the extensive margin effect on new account openings, the stock

LIn numerous countries, regulators have sti ed PLS, often because state-run lotteries prefer to maintain
rents from having a monopoly over state-sanctioned gambling. For example, in South Africa, First National
Bank was sued by the National Lotteries Board and the Supreme Court deemed their PLS product to be
a violation of the country's Lottery Act ( , ). Now that PLS is legal in the
US, while national banks typically do not offer PLS products—possibly because they do not view it to be
worthwhile to offer a product that they can only offer in certain states—Walmart and GreenDot offer a PLS
product, as do a number of FinTech apps.



of savings in these additional new accounts, and the intensive margin effect on the stock
of savings of those who already had an account. After two months, the lotteries ceased, so
that the bene ts of saving in treatment and control branches no longer differed, allowing
us to study the persistent effects of this temporary incentive to save.

Our main results are the following. First, offering PLS caused a 36% increase in the
number of accounts opened and a 21% increase in the number of deposits during the
lottery months in treatment branches relative to control branches. After the nal lottery-
eligible day, the daily treatment effect on account openings abruptly fell to zero, which
suggests that the possibility of winning a large prize was indeed driving the effect. Sec-
ond, using data from Mexico's Central Bank to link individuals' accounts across different
banks, 96% of account openers at treatment branches during the lottery months were pre-
viously unbanked. Third, there was a persistent effect on the ow of deposits at treatment
branches for about three years after the lotteries ended. As a result, the stock of savings
increased steadily over time in treatment branches relative to control branches, and the
branch-level difference in the stock of savings is statistically signi cant from about eight
months to 2.5 years after the lotteries ended. Fourth, accounting for the bank's return
on deposits and its operational, marketing, and incentive costs, we estimate that offering
the lottery incentive for two months led to a 6% increase in the present value of branch
pro ts.

We then decompose these branch-level results by separating accounts opened prior
to the lottery months from those opened during the lottery months. Because both types
of accounts were eligible to receive the lottery prizes, deposits in both types of accounts
could increase due to the PLS offer. We nd, however, that the effects are driven by
accounts opened during the lottery months: while there is no statistically signi cant effect
on the stock of savings over the ve years after the lotteries for accounts opened prior to
the lottery months, there is a large effect for accounts opened during the lottery months.
The difference between treated and control branches in the stock of savings in accounts
opened during the lottery months increased gradually after the lotteries and is statistically
signi cant from about four months to ve years after the lotteries.

These results are still from regressions where accounts are aggregated to the branch
level, and could be driven by a combination of the extensive and intensive margins at
the account level. On the extensive margin, more accounts were opened at treatment
branches during lottery months, which would lead to higher branch-level deposits even
if deposits per account were equal across treatment and control branches. On the inten-
sive margin, new account openers at treatment branches could deposit more than new



account openers at control branches, both during and after the lotteries. We nd that the
branch-level results on the stock of savings are driven by the extensive margin: treatment
branches have more accounts than control branches due to the lottery incentive, and new
account holders at treatment and control branches save at similar rates.

Our results show that a temporary PLS incentive was highly effective at providing an
incentive to open bank accounts and increasing branch-level deposits and savings, partic-
ularly when compared to interest rate interventions in other studies.

( ) and ( ) nd that increasing deposit interest rates
from 1.5% to 3.0% and from 0.3% to 5.0%, respectively, did not have a statistically signif-
icant effect on account openings or the ow of deposits. Furthermore, the (statistically
non-signi cant) point estimates they nd for the effect on account openings—3.5% and
2.0%, respectively—are an order of magnitude smaller than our intervention's 36% effect
on account openings. The magnitude of the interest rate increases in these studies are
even larger than the increase in the expectednterest rate in our study from about 0.2% in
the control group to 1.4% in the treatment group. 2

We make three main contributions. First, we provide evidence from an at-scale RCT on
the effectiveness of a popular savings product at increasing account opening and deposits.
Other studies we are aware of on the effects of PLS on savings are observational studies or
lab experiments. ( ) compare those who open PLS accounts
to others in a difference-in-differences event study framework and show that PLS account
openers increased savings substantially. As ( ) points out, these results could be
driven in part by selection, which we circumvent in our RCT. ( )
exploit the start and end of a PLS promotion to mobile money users in Kenya using a
before/after comparison, and also nd evidence of a substantial intensive margin effect
on savings; they do not measure effects on account openings, and cannot study long-term
effects. Other papers focus not on savings but on the crowd-out of gambling.

( ) exploits the rollout of a PLS product across credit unions in Nebraska, nding that

the availability of PLS led to a reduction in gambling expenditures at casinos, consistent
with evidence from ( ) and ( ) that
saving in a PLS account acts as a substitute for gambling 3

2For PLS products, the expected interest rate is not known ex ante because it depends on how much
people save. This was the primary reason that we could not conduct the “ideal” experiment that would
include another arm in which we offered the equivalent expected interest rate (1.4%) with certainty.

3Consistent with PLS crowding out gambling expenditures, ( ) shows that gambling
is used by the poor to save for indivisible assets. Another nancial product that may be a substitute for
gambling is stocks with lottery-like payoffs ( , ; , ).



Second, by randomizing the product offering at the bank branch level, we are able to
measure the overall effect of offering PLS on branch-level deposits and the present value
of bank pro ts. We are also able to decompose the branch-level effects into the effect on
new accounts opened, on deposits into those new accounts, and on deposits into accounts
opened prior to the PLS offer (which were also eligible to receive the lottery prizes). In
contrast, other studies have typically randomized at the individual level and eitherre-
stricted the experimental sample to non-account holders and incentivized opening a new
account (e.g., Cole, Sampson and Zia, 2011; Dupas and Robinson, 2013; Dupas, Karlan,
Robinson and Ubfal, 2018) or restricted the experimental sample to account holders and
randomized an incentive or nudge to save more (e.g., Beshears et al., 2015; Blumenstock,
Callen and Ghani, 2018; Karlan, McConnell, Mullainathan and Zinman, 2016).

Third, we measure impacts for nearly ve years after the temporaryincentive ended,
and provide evidence of a persistenimpact on the ow of deposits at treatment branches
that gradually declines over time but persists for about three years. Most RCTs test-
ing various savings interventions measure impacts over substantially shorter time hori-
zons: the median of the number of months over which savings is measured in RCTs is 12
months, and the 90th percentile is 36 months (Table Alll). Tracking savings for ve years
after a savings intervention is rare; two exceptions are Horn, Jamison, Karlan and Zin-
man (forthcoming) who measure effects of nancial education and account access over
ve years, and Bruhn, Garber, Koyama and Zia (2022) who measure effects of nancial
education over nine years.

2 Institutional Context

2.1 Financial Inclusion and Prize-Linked Savings in Mexico

Mexico's nancial market is dominated by ve large banks with a combined 90% mar-

ket share (Ponce, Seira and Zamarripa, 2017), and these banks struggle to serve the poor
(Castellanos, Jinenez-Hernandez, Mahajan and Seira, 2020). Overall, nancial inclusion
in Mexico is low: about 37% of the adult population has a bank or mobile money account.

It is even lower for low-income Mexicans: only 26% of those with incomes in the bot-
tom 40% of the income distribution have an account (Demirg tc-Kunt et al., 2018). While
micro nance institutions have rapidly expanded access to credit (Angelucci, Karlan and
Zinman, 2015), they have not aggressively pursued savings products. On the other hand,
several commercial banks in Mexico have offered PLS products, including BBVA, HSBC,
and Santander (Table Al).



2.2 Partner Bank

To promote nancial inclusion, the Mexican government founded the National Savings
and Financial Services Bank (Banse ) in 2001. Its mission is “to contribute to the eco-
nomic development of the country through nancial inclusion...to strengthen savings
and loans mainly for low-income segments.” Banse focused on fostering savings for the
poor through low-cost savings accounts with no minimum balance. At the time of our ex-
periment in 2010, Banse had 494 branches and about 5 million accounts, many of them
opened directly by the government to pay conditional cash transfers. Banse has tried to
locate its branches in relatively low-income areas. It concentrates on offering savings ac-
counts with no minimum balance and no fees, but generally pays low interest rates (0.2%
per year at the time of our intervention). Mobile and internet banking were extremely
rare in Mexico at the time of our experiment, and Banse did not offer these services.

Banse has tried to be innovative in how to attract low-income savers. One of their
strategies, beginning in 2005, was to offer PLS accounts. They offered these accounts
through several campaigns from 2005-2009 but did not rigorously measure the effective-
ness of this strategy; after a change of management, Banse discontinued PLS campaigns
in 2009. In 2010, we partnered with Banse and the Inter-American Development Bank
(IADB) to test if PLS accounts attract new clients and generate more bank deposits.

3 Experimental Design

3.1 Branch Sample

To economize on the cost of the experiment and because other savings incentives were op-
erating at certain Banse branches, we rst selected a subset of branches that would par-
ticipate in our experiment. Banse proposed excluding branches that offered a matched
savings program with commitment device features, called Premiahorro Excluding the
branches that offered this product left us with 214 out of the initial 494 branches for our
sampling frame. To reduce variance and have more power, we removed approximately
the smallest 25% and largest 25% of branches from the sampling frame. Finally, to reduce
implementation costs, we focused on states that had at least two branches meeting these
selection criteria. After applying these conditions, our sampling frame consisted of 110
Banse branches spanning 19 of Mexico's 32 states throughout the entire country from
Baja California to the Yucatan Peninsula. Experiments on savings rarely have this extent



of geographical breadth.*
3.2 Randomization

Within the 110 Banse branches in our sampling frame, we conducted a non-strati ed
randomization to assign 40 branches to treatment. Table 1 shows that treatment and con-
trol branches have balanced covariates: there are no statistically signi cant differences
between treatment and control branches across seventeen locality- and branch-level vari-
ables, nor do the variables jointly predict treatment in an omnibus F-test ( p= 0.62). Fig-
ure 1 shows the locations of treatment and control branches. The average road distance
between a treatment branch and the closest control branch is 73.8 kilometers (km).

3.3 PLS Incentive

The experiment was carried out in 2010. The PLS incentive and dates of the two lotteries
were advertised starting September 12, 2010, in treatment branches only. The dates of
the two lotteries were October 12 and November 12, 2010. The PLS accounts were adver-
tised through posters inside the branch and loud-speaker cars on nearby streets. Due to
budget restrictions, the loud-speaker car advertising happened only in September 2010.°
Figure A2 shows the timeline of the experiment and an example of Banse 's advertise-
ments of the savings lotteries, which reads “save in a debicuentaaccount and multiply
your money” and illustrates how a small amount of savings could turn into 10,000 pesos
(the large prize). Bank tellers were trained to answer questions regarding the rules of the
lotteries.

Two types of accounts were eligible to win the lottery prizes: accounts that had already
been opened any time prior to the lottery months and accounts newly opened during the
lottery months. To participate in the lottery, a client had to increase her stock of savings by
at least 50 pesos over the month preceding the lottery. Speci cally, the bank compared an
account's ending balance at the close of business the day before the lottery to the ending
balance one month prior (or to zero if the account had not yet been opened one month
prior) to determine how many electronic lottery tickets to award to the account holder.
Every 50 pesos increase in the stock of savings entitled the client to one electronic ticket.
The incentives were only active from September 12 to November 11, 2010 (the day before

4Two notable exceptions are the multi-country savings experiments in
( ) and ( ).
5This turns out to be useful, as it enables us to rule out that the treatment effects in the second lot-
tery month from mid-October to mid-November could be driven by this type of advertising continuing
afterward (Section 6.3).



the last lottery was conducted), and this was known ex ante as it was stated by the bank
tellers and speci ed in the advertisements.

Other than the lottery prizes, the other aspects of the account were identical to those of
accounts in control branches. Accounts in both treatment and control branches continued
to earn a low 0.2% annual xed interest rate on deposits (in addition to the potential
lottery winnings in treatment branches). The prizes included one thousand small prizes
of 400 pesos (US$31) and two large prizes of 10,000 pesos (US$777) at the end of each of
the two lottery months. The probability of winning was endogenous to total participation
and was therefore not known ex ante; for each prize, the probability of winning for a client
would be equal to her number of tickets divided by the total number of tickets earned
across all 40 treatment branches.

We were not able to conduct the “ideal” experiment that would include another arm
in which we offered the equivalent expected interest rate (1.4%) with certainty because
the expected return depends on the amount of savings across all accounts, which was not
known by us ex ante. One alternative would be to x the expected return by conducting
an independent and identically distributed (i.i.d.) draw for each individual with a xed
probability of winning, but this implies risk for the bank in both directions. The bank
could calculate its cost in expectation, but it would be possible that fewer people win than
expected and people conclude that the lotteries were a scam and lose trust in the bank,
or that more people win than expected and the bank incurs a higher cost than expected.
In the United States, there is a market for sweepstakes insurance to insure companies
conducting raf es from this risk, but this market is not well-developed in Mexico.

A second alternative would be to have several comparison arms at different xed in-
terest rates given that the expected return of the PLS product is unkown. For example, an
experiment could have four comparison arms offering 1%, 2%, 3%, and 4% xed interest
rates and one arm offering PLS. The idea of this design would be that the ex post return of
the PLS product (which is not known ex ante) would hopefully be in this range and close
to one of the exact values of these comparison arms. We did not implement this design
as it has obvious power limitations given how many comparison arms would be required
to approximate the ex-ante-unknown return of PLS, and thus it was not feasible for our
branch-level randomization with a limited number of bank branches.



4 Data

4.1 Administrative Data from Banse

We use three types of administrative data from Banse . First, we use data on every ac-
count opened by clients at treatment and control branches from January 2007 through
May 2011, which we use to construct a data set of the number of new accounts opened at
each branch each day. Second, we use transactions data over an 8.5-year period from over
3.5 years prior to our experiment to nearly ve years after. Speci cally, for each account
we observe data on all transactions from the later of January 2007 or the date the account
was opened through July 2015° Third, we use data on the addresses and geocoordinates
of all Banse branches.

Table 1, panel A, presents means for these data across treatment and control branches.
There are a few notable summary statistics. First, these are small bank branches: ex-
cluding the bank accounts that Banse administers for recipients of government social
programs, there are only around 127 total accounts at each branch. Each month, 3.7 ac-
counts are opened per branch. This re ects that Banse positions its branches in relatively
low-income areas, but also underscores the dif culty of attracting the unbanked. How-
ever, this low number of new accounts opened per branch per month is not uncommon
in Mexico: 3.7 accounts per branch per month is at the 32nd percentile of the distribution
of account openings across all commercial bank branches in Mexico. On average, there
are 35 deposits and 62 withdrawals made at each branch per month.

The data used throughout the paper are restricted to accounts opened voluntarily by
clients, and not those opened by the government to deposit cash transfers to cash transfer
recipients (which are studied in , ; , ).
The reason is that in this experiment we study the choice to open accounts, but cash
transfer recipients do not choose when to open their accounts; instead, they are opened
for them automatically by the government.

SPrior to March 2008, these data were missing transaction codes which enable us to separate different
types of deposits (e.g., a deposit made by the client vs. an interest payment). Thus, for variables where
we restrict to deposits and withdrawals made by clients rather than the bank, we restrict to data from
2009 onward, de ning 2009 as the baseline period when we control for the baseline value of the outcome
variable, and estimating regressions from January 2010 onward. We use the data from 2007—-2008 for the
calculation of the present value of bank pro ts because the amount of lending the bank can do is a function
of the total stock of savings across all accounts, regardless of whether deposits into the account were made
by the client or the bank. More detail is provided in Appendix B.

9



4.2 Con dential Auxiliary Data

Mexico's Central Bank allowed us to query a con dential database that links accounts
within individuals across banks in Mexico, which thus allowed us to observe whether

new account openers during the lottery months already had bank accounts at other banks.
Speci cally, we did not access this data set directly; Banse shared a list of account num-
bers (for accounts opened in treatment branches during lottery months) with Mexico's
Central Bank, and they returned an anonymized data set indicating which of these ac-
count holders had accounts at any other bank prior to opening their Banse account.

4.3 Publicly-Available Auxiliary Data

We use several publicly-available auxiliary data sets. First, we use locality-level data
based on the 2005 Census to test for balance of sociodemographic characteristics that are
not present in our administrative banking data. Table 1, Panel B, presents means for
these data across localities where treatment and control branches are located. Second,
we use data from Mexico's National Institute of Statistics and Geography (INEGI) on
the geocoordinates of all commercial bank branches in Mexico to measure the distance
between the branches in our experiment and other bank branches. These data are from the
2017 National Statistical Directory of Economic Units (DENUE), and we restrict to bank
branches added to the data set by 2011 (the earliest complete wave of the data). Third,
we use road data from OpenStreetMap (i) to measure the road distance from each Banse
branch in our experiment to the nearest control group branch, and to the nearest branch
of any bank, and (ii) to determine whether Banse branches are located on a “large road”
for a heterogeneity test of potential advertising effects. We use historical OpenStreetMap
roads data from 2014, which is the earliest date that these data are available and thus is
the closest date to 2010, the year of our experiment. Fourth, we use quarterly data from
Mexico's National Banking and Securities Commission (CNBV) from 2010. We use the
CNBYV data to calculate the number of accounts and branches by bank by municipality to
estimate where in the size distribution of monthly account openings Banse 's branches
fall. Fifth, we use state shape les from INEGI to produce the map in Figure 1.

10



5 Results

5.1 Branch-Level Results

To estimate branch-level results, which are the most relevant results for a bank consid-
ering offering a PLS product, we estimate the following speci cation separately for each
month (or two-month period) t:

yii = at+ gTj+ qyjo+ €jt; (1)

where yj: is an outcome at branch j in period t, T; is a dummy variable indicating that
branch j was randomly assigned to treatment, and yjq is the baseline value of the outcome
variable. The baseline outcome is included to increase power by absorbing pre-existing
variation across branches ( , )

Account openings. Figure 2 shows the results of estimating equation (1), where the out-
come is the number of accounts opened in branch j during month t. We plot the estimated
g for each month along with their 95 percent con dence intervals. The rstthing to note is
that in the eight pre-lottery months, there is no difference between treatment and control
branches in the number of accounts opened (as should be expected by virtue of random-
ization). Then, in the rst lottery month, the point estimate is positive but not particu-
larly large or statistically signi cant. But in the second lottery month, an additional 2.1
accounts per branch are opened in treatment branches (p < 0:01), which represents a 67%
increase compared to control branches. Finally, we plot g for seven post-lottery months,
to look for any persistence in account opening when lotteries were no longer being im-
plemented: we nd no lasting effect on account openings after the lottery incentive was
removed.

An immediate concern is that there could be substitution across branches in account
openings: for example, individuals who would have opened an account that month in
a control branch may substitute to opening that account in a treatment branch instead.
There are three reasons that this is highly unlikely. First, the average distance from a
treatment branch to the closest treatment branch is 73.8 km. Second, the control mean
of 3.6 accounts opened per month during the two-month lottery period is very close to

"We de ne baseline as being from January 12, 2009 to January 11, 2010, since we use the 8 months
beginning January 12, 2010 for pre-treatment placebo tests using the same speci cation (1). To calculateyio
we construct yj; atthe branch  month (or two-month) level for each of the baseline months (or two-month
periods), then average within branch over the months (or two-month periods) in the baseline period.

11



the average number of accounts opened per month in control branches during the two-
month period before the lotteries (3.7). We fail to reject the null hypothesis that the control
mean during the lottery months is different than the control mean during the pre-lottery
months (p= 0.81). Third, we conduct additional tests that nd no evidence of substitution
across branches in Section 6.£.

Next, we explore how the effect on the number of accounts opened evolved over time
during the two-month lottery period. We plot the treatment effect by dayin Figure 2b.
To more clearly visualize the effect of the lotteries, we also plot a local linear regression,
estimated separately for the pre-lottery period, the lottery period, and the post-lottery
period. Prior to the introduction of lotteries, there was no difference between treatment
and control branches in the number of accounts opened per day. When the lotteries were
introduced in mid-September, the treatment effect steadily increased over time, reaching
about 0.1 new accounts per branch per day by the end of the lottery period.

There are various potential reasons that the treatment effect increased over time dur-
ing the lottery months. More individuals might have learned about the lotteries over time
through word of mouth, or the rst announcement of lottery prize winners on October 12
might have led to “local buzz” about the product that further increased lottery openings

in the second month ( , ; : ). We
don't study the local buzz effect directly since, contrary to ( )
and ( ), most treatment branches had prize-winners due to

the large number of prizes.

Immediately after the nal lottery on November 12, the treatment effect abruptly falls
to zero. More formally, we estimate the daily treatment effect to the left and right of the
“discontinuity” ( nal day of the lottery incentive) using a local linear regression with a
triangular kernel and mean-squared error optimal bandwidth (

, ), separately on each side of the discontinuity. The estimate to the left of the
discontinuity is 0.10 accounts per branch per day (p < 0:01), and to the right of the dis-
continuity is 0.02 accounts per branch per day (not statistically signi cant, p=0.27). The
difference between the estimates to the left and right of the discontinuity is signi cant at
the 5% level using both conventional con dence intervals and the robust bias-corrected
con dence intervals recommended by ( ).

8In Section 6.2 we test for a second type of substitution, not from control Banse branches but from
branches of other banks. We nd no evidence of this type of substitution.
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Branch-level deposits and withdrawals. We next estimate speci cation (1) with the
branch-level number of deposits or withdrawals, as well as the volume of pesos deposited
or withdrawn, as the outcome. When constructing these variables, we only include de-
posits and withdrawals made by the client, and exclude deposits made by the bank (e.g.,
interest payments or lottery prize winnings). 2 We aggregate the data to two-month peri-
ods to reduce noise and because the lotteries lasted for two months.

Figure 3 plots the regression coef cients for each two-month period, with the lottery
months highlighted in purple. Panel a shows that the number of deposits was similar
across treatment and control branches before the lotteries and that they increase to 15.8
more deposits per branch in treatment branches during the two lottery months, which
corresponds to 21% of the control branch mean number of deposits. The ow of the
number of new deposits at treatment branches continues to be higher after the lottery
months for about three years. In sum, the lottery incentive was effective at attracting
deposits, and the effect of the temporary incentive on the ow of new deposits persisted
even after the incentive was removed. Panel b shows that the number of withdrawals
may have increased as well, but in contrast to the results for deposits, the coef cients for
withdrawals are imprecisely estimated; we cannot reject the null hypothesis of no effect
on the number of withdrawals.

Panels ¢ and d of Figure 3 focus on the peso amounts of deposits and withdrawals.
We use the inverse hyperbolic sine (IHS) transformation which allows us to interpret
results as percentage changes while allowing for zeros ( , ).
Variables measured in currency are often notoriously noisy, and the estimates have large
con dence intervals. The point estimates from panel ¢ show an increase in the amount of
deposits in pesos of 26% in the lottery months, but the point estimate is not statistically
signi cant ( p= 0.124). There is a statistically signi cant increase in the amount of deposits
at the 10% signi cance level in 6 periods over the two years after the intervention, and
a statistically signi cant increase at the 5% signi cance level in 2 periods. In panel d,
there is a statistically signi cant effect on the amount withdrawn in just 1 period after the
intervention.

The statistically signi cant and persistent results on the number of deposits and the
nonsigni cant but imprecise estimates on the number of withdrawals, combined with the
sometimes signi cant but imprecise estimates on the volume of pesos deposited, suggest
that a larger stock of savings might have accumulated at treatment branches due to the
PLS product being offered. We turn to this next.

9More detail is provided in Appendix B.1.
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Branch-level stock of savings. Figure 4a displays the effect of the lottery incentive on
the stock of savings at the branch level. The construction of the branch-level stock of sav-
ings variable is described in detail in Appendix B.2; importantly, we exclude the lottery
prize winnings when constructing the stock of savings to avoid a treatment effect being
mechanically driven by the lottery prize payments only happening in treatment branches.
From the bank's perspective, the stock of savings (rather than the ow) is the relevant
measure as the stock of savings in the bank at a given time determines the amount they
can lend using deposit nancing. We nd a steady increase in the stock of savings in
treatment branches relative to control branches that appears to start right after the lot-
teries were implemented. The difference in cumulative savings between treatment and
control branches reach the highest point in Apr—May 2012, a year and a half after the
lotteries ended. At that time, the stock of savings in treatment branches was more than
double the stock of savings in control branches.

We next decompose the branch-level stock of savings results into effects on accounts
opened prior to the lottery months and those opened during the lottery months (still ag-
gregating up to the branch level, within each type of account). Because both types of ac-
counts were eligible to receive the lottery prizes, deposits in both types of accounts could
increase due to the PLS offer. For accounts opened prior to the lottery months, we do
not see any statistically signi cant effect on the stock of savings (Figure 4b). For accounts
opened during the lottery months, we see a gap in the stock of savings that grows over
time starting in the lottery months, and that reaches a peak in Feb—Mar 2013, over two
years after the lotteries (Figure 4c). The difference between treated and control branches
in the stock of savings in accounts opened during the lottery months is statistically sig-
ni cant from about four months to ve years after the lotteries.

5.2 Account-Level Results

In the previous subsection, we showed that the branch-level results on the stock of savings
are driven by accounts opened during the lottery months. This could be due to two factors
among newly opened accounts. On the extensive margin, more accounts were opened at
treatment branches during the lottery months, which would lead to higher branch-level
deposits even if deposits per account were equal across treatment and control branches.
On the intensive margin, among accounts opened during the lottery months, the PLS
incentive may have led new account openers to deposit morethan new account open-
ers at control branches. We nd some evidence that both of these factors contributed to
the branch-level results on deposits and withdrawals in Figure 3; however, the intensive
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margin effect on deposits and withdrawals contributed little to the effect on branch-level
stock of savings in Figure 4. Instead, the effect of PLS on the branch-level stock of savings
was mostly driven by the extensive margin of more accounts being opened in treatment
branches.

We estimate the following speci cation for accounts opened during the lottery months
(September 12 to November 11, 2010) in treatment and control branches, separately for
each two-month period t:

Yit = ac+ g Tji) + ex; (2)

where i indexes accounts, and there is no control for baseline levels of the outcome vari-

able since these accounts were not opened yet during the baseline months. We use the
same outcome variables as before: the number of deposits or withdrawals, IHS of pesos

deposited or withdrawn, and IHS of the stock of savings in pesos. Tj is equal to one for

accounts opened in treatment branches. We use data for the same time period as before,
through July 2015. Standard errors are clustered at the branch level since this is the level

of treatment.

Because the PLS incentive caused an increase in account openings, new account open-
ers in treatment and control branches during the lottery months are not necessary bal-
anced on characteristics (and we cannot test this as we do not observe account holders'
characteristics or pre-treatment account activity since they did not have accounts prior
to the lottery incentive). Nevertheless, it is useful to estimate (2) at the account level to
see whether deposits per account by new account openers were equal in treatment and
control branches (which would imply that the effects in Figure 3a were driven entirely by
the extensive margin, i.e., by more accounts being opened in treatment branches).

Figure A3 shows that in the lottery months, the effect on the number of deposits and
amount deposited is not statistically signi cant, whereas account openers in treatment
branches do make fewer withdrawals and withdraw less money than those in treatment
branches. In the months shortly after the lottery incentive ended, there are some statis-
tically signi cant and positive effects on the number of deposits and amount deposited.
When we look at the stock of savings for accounts opened during the lottery months (Fig-
ure A4), we do not nd evidence of a difference in the stock of savings between accounts
opened during the lottery months in treatment vs. control branches.

Importantly, the above results suggest that those inducedto open accounts by the lot-
tery persistently continued making at least as manyew deposits in their accounts as
other account openers, and kept a similar stock of savings in their accounts for at least
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ve years. If they were instead “gaming”’ the incentives by depositing money to take
advantage of the chance at winning the lottery prize only to withdraw it shortly after,
we would instead observe negative coef cients for deposits and positive coef cients for
withdrawals shortly after the lottery incentive ended; furthermore, we would expect the
stock of savings in treatment accounts to be lowerthan that of control accounts after the
incentive ended.

We next test whether accounts opened during the lottery months were more likely to
be closed after the lottery incentive ended, which would also suggest that people were
“gaming” the incentives, or that the people induced to open accounts by the lottery in-
centive decided that having an account was not worth it in the absence of the incentive.
It was nevertheless uncommon for accounts to be closed in the years following the lotter-
ies. Three years after the lotteries, 92% of accounts remained open, and nearly ve years
after the lotteries, 71% remained open. We test whether there was differential closing of
accounts opened during the lottery months across treatment and control branches by esti-
mating speci cation (2) with a dummy variable equal to 1 if the account had been closed
by month t as the outcome. We do not nd any differential probability of closing the
account for accounts opened during the lottery months in treatment vs. control branches
(Figure A5a). We repeat this test with a more stringent outcome variable equal to 1 if the
account had been closed by montht or had a less than 50 pesos stock of savings if open,
and again nd no differential probability of no longer saving in the account using this
measure (Figure A5b).

5.3 Present Value of Bank Pro ts

An advantage of having a branch-level experiment is that it naturally allows us to calcu-
late branch pro ts while taking into account any within-branch crowding in or crowding
out of accounts and clients. While this is obvious, there are very few savings experiments
randomized at the branch level (Table Alll), and we could not nd others that measured
pro ts.

A simple way to calculate the pro tability of the lottery incentive is the following.
First, we calculate the present value of interest revenue from deposits in treatment branches
and control branches. We de ne revenue for branch j on day d as the stock of savings
in that branch-day Savings Stogk multiplied by the average daily interest rate the bank
earns on assets g,ily, Which we impute from the Mexican banking sector. Speci cally, we
calculate the annual interest rate the bank earns on assets using a measure analogous to
the ones used in ( ) and
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( ). We take interest earnings on all loans in 2011 for all commercial banks in Mexico
net of estimated losses from loans, and divide this by total loans outstanding in 2011. The
resulting annual interest rate that banks earn on assets is rannua= 8.4%1°

We take into account the time pro le of revenue from deposits by using a discounted
sum across days for the period from September 12, 2010 (the rst day of the lottery in-
centive period, which we denote day 0) through July 11, 2015 (which we denote day D).
This long period is consistent with the long-run effects of the lottery we document. For
the discount factor, we use the rate paid on one-month Mexican Federal Treasury Certi -
cates (CETES) as of September 15, 2010, which was 4.5% annualized; we convert this to a
daily rate ida”y.l1 The present value of revenues (PVR) for all treatment branches j2 T
summed over all days d is then:

Savings Stogk rgaily .

PVR = § & —
j2T d=0 1+ igaily

3)

We calculate the analogous quantity for control branches, PV F, by instead summing over
control branches j 2 C.

Next, we calculate the present value of costs (PVC) of treatment and control branches.
The costs include the cost of managing all accounts in each branch, the xed interest rate
paid on the stock of savings in the accounts, and—in treatment branches—the cost asso-
ciated with the experiment. To calculate the account management cost, for each month
and branch we multiply the number of accounts in branch j and month m, Ajn,, by the
monthly average cost of managing each account, c. The average cost of managing an ac-
count was reported to us by Banse , and is 14 pesos (1.1 USD) per account per month. We
sum across branches and monthsm using the same sample period as we did for revenues
(which we denote month 0 to month M), discounting by the monthly CETES rate imonthiy
to obtain the present value of management costs.

The interest costs (excluding the lottery prizes, which enter the calculation of PVC
separately) are the stock of savings in branch j on day d multiplied by the daily xed
interest rate. The annual interest rate that Banse paid on both treatment and control
branch accounts was only 0.2%, which we convert to a daily rate fqaiy. We sum across
branches and days, discounting by the daily discount rate iqajy to obtain the present value

10This calculation is meant to be simple and does not factor in other bene ts for banks of being nanced
with deposits, e.g. better insulation from shocks ( , ). Additional details on the
construction of Savings Stogk for the pro ts calculation are provided in Appendix B.7.

1The source of the CETES rate ishttps://tiie.com.mx/cetes-2010/
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of interest payments on deposits.

The cost of offering PLS, incurred only for treatment branches j2 T , comprised the
lottery prizes and the marketing costs. The lottery prizes at treatment branches P}, equal
420,000 pesos (32,627 USD) per month aggregated over all treatment branches, for each
of the two months in which the lottery was offered. The marketing cost at treatment
branches Q] was limited: aggregated across all treatment branches, Banse spent 100,000
pesos (7,768 USD) on two posters per branch and loud-speaker cars that operated in late
September 2010 and drove around streets close to the branch. The marketing cost was
incurred entirely in the rst month  m= 0 as this is when the posters were printed and
when the loud-speaker cars operated.'? Thus, the PVC at treatment branches is:

! #
PV = 3 M CAm éD_ Savings Stogk faaiy & PI+QI @
j2T m=0(1+ imonthl))m d=0 (1+ idaily)d m:O(1+ imonthl))m

The PVC for control branches PV CE is analogous, replacing j 2 T with j2 C,and PT+ QT
with P$+ Q% = 0.

Using the present value of revenues and costs, we obtain the present value of pro ts.
To account for differences in the number of branches between the treatment and con-
trol groups, we scale aggregate pro ts by dividing them by the number of branches in
the treatment and control group, respectively BT and B®. We calculate additional prof-
its caused by the lottery incentive as (PVR' PVCH=BT (PVFE PVC®)=B¢: Because
of randomization, this difference between treatment and control branches estimates the
causal effect of the lottery incentive on the present value of pro ts. Using this calculation,
we nd that treatment branches earn 6.2% higher pro ts than control branches due to
offering the lottery incentive.

6 Alternative Explanations

In this section, we test for alternative explanations of the treatment effects of PLS on the
number of account openings.

6.1 Substitution from Control Branches

Substitution across branches could occur if a person that would have opened an account
in a control branch opens it instead at a treated branch due to the lotteries. If this were

2In other words, QJ = 100,000 pesos and)] = 0; we include QJ in (4) for ease of notation.
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the case, some of the effect would be due not to an aggregate increase in the number of
new accounts being opened at Banse , but to a reallocation of newly-opened accounts
across branches. In addition to the evidence presented earlier that the average number
of accounts opened in control branches does not decrease during lottery months, we can
test whether the treatment effect is stronger in treatment branches located closer to con-
trol branches, as would be predicted if substitution were driving the results (under the
assumption that substitution would occur more among closer branches).

We thus estimate the following speci cation:
yj = a+ qyjo+ gTj+ xNearby branchegs+ f Tj Nearby branchest e;; (5)

where Nearby branchesis one of two measures of how far each branch is from a control
Banse branch, and the outcome variable yj is the number of accounts opened at branch
j over the two lottery months. The rst measure of Nearby branchesis a dummy variable
equal to 1 if branch j is below the median road distance to the closest control branch.13
Table 2, column 2, shows the results (while column 1 shows the results from the same
regression (5) without the xNearby branchest f Tj Nearby branchesterms for compar-
ison). The coef cient on the interaction term is not statistically signi cant; furthermore,
the sign of the point estimate is negative, which is the opposite of the expected sign if
substitution were occurring (as treatment branches closer to control branches would then
have a larger treatment effect). The second measure is a continuous measure of log dis-
tance to the closest control branch. The coef cient on the interaction term is again not
statistically signi cant, and although the point estimate has the sign that would be ex-
pected if substitution were occuring, the magnitude of the coef cient is very small. 14

6.2 Substitution from Other Banks

Would the additional accounts opened at treatment branches during lottery months have
instead been opened at other banks in the absence of the PLS incentive? While this would
not affect the validity of our estimates measuring the effect of a bank offering PLS on the
number of accounts opened at that bank, it affects whether PLS products increase nan-

Bappendix B.8 describes how road distances to the closest control branch and to the closest branch of
any commercial bank are computed.

14The coef cient of —0.07 multiplied by the interquartile range of log distance to the closest control branch
of 3.25 is only —0.23 accounts, compared to a control mean of 6.8 accounts opened over the lottery period.
Thus, using the point estimate even though it is not statistically signi cant, going from the 25th percentile
to the 75th percentile of distance to the closest branch only leads to 0.23 fewer accounts opened, compared
to a control mean of 6.8 accounts opened over the lottery period.
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cial inclusion. To test this, we estimate speci cation (5) with three additional measures of
Nearby branchgsthat capture distance to branches of any commercial bank rather than to
control Banse branches.

The rst measure is a continuous measure of the number of commercial bank branches
within a 1 km road distance, where the median Banse branch has 5 commercial bank
branches located within 1 km. The coef cient on the interaction term is again not statis-
tically signi cant and very close to zero (Table 2, column 4). 1° The second measure is
a dummy for branch | being below the median distance to the closest commercial bank
branch, and the third measure is a continuous measure of log distance to the closest com-
mercial bank branch. We again do not nd evidence of a heterogeneous treatment effect
for these two measures, as the coef cients on the interaction terms are not statistically
signi cant, with one having the opposite sign of what would be expected if substitution
were occurring (column 5) and the other having the expected sign (column 6). Taken to-
gether, these results suggest that the new account openers incentivized by PLS would not
have instead opened accounts in other banks in the absence of Banse offering PLS.

An additional piece of evidence against substitution across banks driving the effect we
document is that the new account openers are nearly all previously unbanked individu-
als. Using a database accessed at Mexico's Central Bank that links bank accounts within
individuals across banks, we nd that 96% of new account openers in treatment branches
in lottery months were previously unbanked at any bank. Thus, PLS attracted previously
unbanked individuals, who are unlikely to be people who would have opened accounts
anyway in other bank branches given the very slow change to the proportion of people
in Mexico with a bank account over time ( , ).

6.3 Marketing Effect

One worry is that advertising the PLS accounts could increase account openings through
a pure advertising effect. In other words, it could be the marketing of bank accounts
in general, rather than the appeal of the lottery incentive, that led to increased account
openings.

Of course for the lottery to have an effect people need to know about it. The question
here is not if the marketing is necessary (it is), but whether it is suf cient to increase

15The coef cient of 0.06 multiplied by the interquartile range of the number of branches within 1 km of
6.0 is only 0.36 accounts, compared to a control mean of 6.8 accounts opened over the lottery period. We do
not include an analogous heterogeneity test by number of branches within 1 km in the tests for substitution
from control Banse branches, as no branches in our sample are within a 1 km road distance of a control
branch.
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account openings in the absence of the PLS incentive. To separate the effect of marketing
from the effect of the lottery, the ideal setting would be to have had a third group of
branches with marketing but no lotteries. Sample size limits restricted us from running
this ideal experiment. Nevertheless, we have two pieces of evidence that suggest that
marketing alone is not driving the effect.

Two types of marketing took place: loud-speaker cars on nearby streets and signs
in the branches. Due to budget constraints, the advertising through loud-speaker cars
only occurred in late September 2010. Thus, a pure marketing effect driven by the loud-
speaker car marketing would be expected to be more concentrated at the beginning of
the two-month lottery period, which is not what we nd in Figure 2b. Furthermore, even
if this advertising took time to take effect, if loud-speaker car advertising were indeed
the cause of the treatment effect (independent from the lottery incentive), we would not
expect to see a sudden drop in account openings immediately after the last lottery on
November 12. Because the loud-speaker car advertising only occured in September 2010,
the combination of the gradual increase in the daily treatment effect over the two-month
lottery period and its sharp discontinuity after November 12 in Figure 2b provides strong
evidence against a marketing effect driven by the loud-speaker cars.

For the sign advertising in branches, it is more likely that people would see these signs
if the branch is located on a larger street with more people passing by. Thus, we would
expect a larger effect in branches located on larger streets if the in-branch marketing is
driving the effect. We test this hypothesis by estimating the following speci cation:

yj = a+ qyjo+ gTj+ xLargeroad + f Tj Large road + ej; (6)

where Large road is a dummy indicating that Banse branch j is located on a large road
and the outcome variable y;j is the number of accounts opened at branch j over the two
lottery months. Using the OpenStreetMap street classi cation, we follow ( )
and classify primary, secondary, or tertiary roads as large roads, and classify residential
roads as not large roads1® Approximately half (48%) of Banse branches are located on
large roads using this de nition. Table 2, column 7, presents the results of this estimation.
We do not nd evidence that being located on a large road increases the treatment effect,
asf is not statistically signi cant.

16There are two road classi cations larger than primary roads: motorways and trunk roads. None of
our Banse branches are located on motorways or trunk roads. Among the branches located on non-large
roads in our sample, 49 are located on residential roads and 8 are located on four additional categories of
non-large roads: service roads, living streets (a type of residential road with additional rules), pedestrian
roads, and footways.
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7 Conclusion

Lotteries have been popular for centuries, as have prize-linked savings products where
lottery incentives are used to induce people to save. However, we still know relatively
little about their effectiveness. Although a literature exists around PLS products, most
papers are observational or lab-in-the- eld experiments. We measure the effect of PLS
using an RCT across 110 bank branches covering 19 states in Mexico. Additionally, we
have data to measure deposits and savings for ve years after the intervention, which is
rare in RCTs of savings interventions.

We nd that offering prize-linked savings accounts increases deposits by inducing
new savers to open accounts. The effects of PLS on account openings that we nd are an
order of magnitude larger than the effects of increases to xed interest rates in other stud-
ies (which are larger than the increase in the expectethterest rate in our study). Moreover,
we nd that although the lottery prizes were only offered over a two-month period, these
temporary incentives created a persistent increase in the branch-level ow of deposits
and stock of savings, driven by the additional accounts that were opened in treatment
branches during the lottery months. Finally, taking into account revenues from addi-
tional deposits attracted by PLS and the costs of maintaining the additional accounts and
providing and marketing the PLS incentive, the product was pro table for the bank, in-
creasing branch-level pro ts by 6.2%.

We are not able to answer why a temporary lottery incentive had a persistent effect on
the ow of deposits. First, why did a lottery incentive have such a large effect on account
openings compared to changes to guaranteed interest rates in other studies? Second, why
did those who opened an account due to the lottery incentive continue depositing into the
account after the incentive was removed?

On the largeeffect of PLS in our study compared to the null effects of changes to guar-
anteed interest rates in other studies ( , ;
, ), there is evidence that people tend to overweight small probabilities (
: ; : ) and that there are high rates of return
to the indivisible assets they could purchase if they win the lottery prize ( ,

; : ). Furthermore, we speculate that
the reason other studies have found that low-income households' savings are inelastic
to changes in a guaranteed interest rate is that these small (in dollar terms) interest rate
payments get swamped by other costs the poor face to save, such as the cost of traveling
to the bank ( , ).
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On the persistenteffect of PLS on the ow of deposits after the lottery incentive was
removed, several mechanisms could be at play. One possibility is that there are xed costs
of opening an account, and that the lottery incentive tilted the cost-bene t calculation
towards opening an account for those at the margin; then, once the xed cost had already
been incurred, the marginal bene t of using the account after the incentive was removed
exceeded the marginal cost. The xed cost explanation, however, is inconsistent with
studies that subsidize the xed cost of opening an account but do not nd persistent
effects on savings (e.g., Cole, Sampson and Zia, 2011; Dupas, Karlan, Robinson and Ubfal,
2018). A second possibility is learning-by-using (Breza, Kanz and Klapper, 2022; Agarwal,
Cho, Choi and Klapper, 2023). A bank account may be an experience good (Gine and
Goldberg, 2023), where new account holders learn that the bene ts of saving outweigh
the costs only by saving in the account for a couple of months, which the lottery prize
incentivizes them to do. Future research could focus on disentangling the mechanisms
underlying the large and persistent treatment effects of PLS.

23



REFERENCES

Agarwal, Sumit, Sangheum Cho, Hyun-Soo Choi, and Leora Klapper. 2023. “How Mi-
grant Workers Optimize the Use of Fintech to Send International Remittances.” Working
Paper 23

Angelucci, Manuela, Dean S. Karlan, and Jonathan Zinman. 2015. “Microcredit Impacts:
Evidence from a Randomized Microcredit Program Placement Experiment by Compar-
tamos Banco.” American Economic Journal: Applied Economitsl51-182. 5

Bachas, Pierre, Paul Gertler, Sean Higgins, and Enrique Seira. 2018. “Digital Financial
Services Go a Long Way: Transaction Costs and Financial Inclusion.” AEA Papers &
Proceedings22

Bachas, Pierre, Paul Gertler, Sean Higgins, and Enrique Seira. 2021. “How Debit Cards
Enable the Poor to Save More.” Journal of Finanger6: 1913-1957. 9

Balboni, Clare, Oriana Bandiera, Robin Burgess, Maitreesh Ghatak, and Anton Heil.
2022. “Why Do People Stay Poor?” Quarterly Journal of Economic437: 785-844. 22

Barberis, Nicholas, and Ming Huang. 2008. “Stocks as lotteries: The implications of prob-
ability weighting for security prices.” American Economic Review8(5): 2066—2100. 4

Bellemare, Marc F., and Casey J. Wichman. 2020. “Elasiticities and the Inverse Hyper-
bolic Since Transformation.” Oxford Bulletin of Economics and Statistj&2: 50-61. 13

Beshears, John, James J Choi, David Laibson, Brigitte C Madrian, and Katherine L
Milkman. 2015. “The effect of providing peer information on retirement savings deci-
sions.” Journal of Finanger0: 1161-1201. 5

Bharadwaj, Prashant, and Tavneet Suri. 2020. “Improving Financial Inclusion through
Digital Savings and Credit.” AEA Papers and Proceedingkl0: 584-588. 4

Bhatia, Pooja. 2010. “Dream Ticket.” The National 2

Blumenstock, Joshua, Michael Callen, and Tarek Ghani. 2018. “Why Do Defaults Af-
fect Behavior? Experimental Evidence from Afghanistan.” American Economic Review
108: 2868-2901. 5

Breza, Emily, Martin Kanz, and Leora F Klapper. 2022. “Learning to Navigate a New
Financial Technology.” Working Paper 23

Bruhn, Miriam, and Inessa Love. 2014. “The Real Impact of Improved Access to Finance:
Evidence from Mexico.” Journal of Finanges9: 1347-1376. 1

Bruhn, Miriam, Gabriel Garber, Sergio Koyama, and Bilal Zia. 2022. “The Long-Term
Impact of High School Financial Education: Evidence from Brazil.” Working Paper 5

24



Brunnermeier, Markus K., Christian Gollier, and Jonathan A. Parker. 2007. “Optimal
Beliefs, Asset Prices, and the Preference for Skewed Returns.”American Economic Re-
view, 97(2): 159-165. 1

Burke, Jeremy. 2021. “Do prize-linked incentives promote positive nancial behavior?
Evidence from a debt reduction intervention.” Journal of Public Economic804: 104534.
4

Callen, Michael, Suresh De Mel, Craig Mcintosh, and Christopher Woodruff. 2019.
“What Are the Headwaters of Formal Savings? Experimental Evidence From Sri
Lanka.” Review of Economic Studie®6: 2491-2529. 1

Calonico, Sebastian, Matias D. Cattaneo, and Rocio Titiunik. = 2014. “Robust Non-
parametric Con dence Intervals for Regression-Discontinuity Designs.” Econometrica
82: 2295-2326. 12

Castellanos, Sara G., Diego Jiménez-Hernandez, Aprajit Mahajan, and Enrique Seira.
2020. “Expanding Financial Access Via Credit Cards: Evidence from Mexico.” Working
paper 5

Célérier, Claire, and Adrien Matray. 2019. “Bank Branch Supply, Financial Inclusion and
Wealth Accumulation.” Review of Financial Studie82: 4767-4809. 1

Cohen, Jacob. 1953. “The Element of Lottery in British Government Bonds, 1694-1919.”
Economica20: 237-246. 2

Cole, Shawn A., Peter Tufano, Daniel Schneider, and Daryl Collins.  2007. “First Na-
tional Bank's Golden Opportunity.” Harvard Business School Case 208-0%2

Cole, Shawn, Benjamin Iverson, and Peter Tufano. 2021. “Can gambling increase
savings? Empirical evidence on prize-linked savings accounts.” Management science
68(5): 3282-3308. 1, 2, 4, 12

Cole, Shawn, Thomas Sampson, and Bilal Zia. 2011. “Prices or Knowledge? What
Drives Demand for Financial Services in Emerging Markets?” Journal of Finance
66:1933-1967. 5, 23

Cookson, Anthony. 2018. “When saving is gambling.” Journal of Financial Economics
129:24-45. 1,4

Demirguic-Kunt, Asli, Leora Klapper, Dorothe Singer, and Saniya Ansar. 2022. The
Global Findex Database 2021: Financial Inclusion, Digital Payments, and Resilience in the
Age of COVID-19.World Bank Publications. 1

Demirguic-Kunt, Asli, Leora Klapper, Dorothe Singer, Saniya Ansar, and Jake Hess.
2018.The Global Findex Database 2017: Measuring nancial inclusion and the ntech revolu-
tion. World Bank Publications. 5, 20

25



Dizon, Felipe, and Travis J. Lybbert. 2021. “Leveraging the Lottery for Financial In-
clusion: Lotto-Linked Savings Accounts in Haiti.” Economic Development and Cultural
Change69(4): 1323-1349. 1,4

Drechsler, Itamar, Alexi Savov, and Philip Schnabl. 2021. “Banking on Deposits: Ma-
turity Transformation without Interest Rate Risk.” Journal of Financer6(3): 1091-1143.
16

Dupas, Pascaline, and Jonathan Robinson. 2013. “Savings Constraints and Microenter-
prise Development: Evidence from a Field Experiment in Kenya.” American Economic
Journal Applied Economic§: 163-192. 5

Dupas, Pascaline, Dean Karlan, Jonathan Robinson, and Diego Ubfal. 2018. “Banking
the Unbanked? Evidence from Three Countries.” American Economic Journal: Applied
Economics10(2): 257-97. 1,5, 7, 23

Egan, Mark, Stefan Lewellen, and Adi Sunderam. 2022. “The cross-section of bank
value.” The Review of Financial Studig35(5): 2101-2143. 1

Filiz-Ozbay, Emel, Jonathan Guryan, Kyle Hyndman, Melissa Kearney, and Erkut Y.
Ozbay. 2015. “Do lottery payments induce savings behavior? Evidence from the lab.”
Journal of Public Economic$26: 1-24. 1

Friedman, Milton, and L. J. Savage. 1948. “The Utility Analysis of Choices Involving
Risk.” Journal of Political Economy6: 1-24. 1

Giné, Xavier, and Jessica Goldberg. 2023. “Experience in nancial decision-making:
Field evidence from Malawi.” Journal of Development Economité1: 103036. 23

Guryan, Jonathan, and Melissa S. Kearney. 2008. “Gambling at Lucky Stores: Empirical
Evidence from State Lottery Sales.” American Economic Revie®w8: 458-473. 12

Guryan, Jonathan, and Melissa S. Kearney. 2010. “Is Lottery Gambling Addictive?”
American Economic Journal: Economic Pali2¢8): 90-110. 1

Hanson, Samuel G., Andrei Shleifer, Jeremy C. Stein, and Robert W. Vishny.  2015.
“Banks as patient xed-income investors.” Journal of Financial Economic$17(3): 449 —
469. 1

Hartley, Roger, and Lisa Farrell. 2002. “Can Expected Utility Theory Explain Gambling?”
American Economic Revie®w?2: 613-624. 1

Herskowitz, Sylvan. 2021.“Gambling, saving, and lumpy liquidity needs.” American Eco-
nomic Journal: Applied Economick3: 72-104. 4

Higgins, Sean. 2022. “Financial Technology Adoption: Network Externalities of Cashless
Payments in Mexico.” 9

26



Horn, Samantha, Julian Jamison, Dean Karlan, and Jonathan Zinman. forthcoming.
“Five-year impacts of group-based nancial education and savings promotion for
Ugandan youth.” Review of Economics and Statisti¢s

Imbens, Guido, and Karthik Kalyanaraman. 2012. “Optimal Bandwidth Choice for the
Regression Discontinuity Estimator.” Review of Economic Studie&d(3): 933 — 959. 12

Ivashina, Victoria, and David Scharfstein.  2010. “Bank lending during the nancial crisis
of 2008.” Journal of Financial Economic87(3): 319-338. 1, 17

Kaboski, Joseph P, Molly Lipscomb, Virgiliu Midrigan, and Carolyn Pelnik. 2022.
“How Important are Investment Indivisibilities for Development? Experimental Ev-
idence from Uganda.” Working Paper 22

Kahneman, Daniel, and Amos Tversky. 1979. “Prospect theory: An analysis of decision
under risk.” Econometricad7: 263—-291. 1

Karlan, Dean, and Jonathan Zinman. 2018. “Price and control elasticities of demand for
savings.” Journal of Development Economit80: 145-159. 4, 22

Karlan, Dean, Beniamino Savonitto, Bram Thuysbaert, and Christopher Udry. 2017.
“Impact of savings groups on the lives of the poor.” Proceedings of the National Academy
of Sciencedl14: 3079-3084. 7

Karlan, Dean, Margaret McConnell, Sendhil Mullainathan, and Jonathan Zinman.
2016. “Getting to the Top of Mind: How Reminders Increase Saving.” Management Sci-
ence62(12): 3393-3411. 5

Kast, Felipe, Stephan Meier, and Dina Pomeranz. 2018. “Saving More in Groups: Field
Experimental Evidence from Chile.” Journal of Development Economid83: 275-294. 4,
22

Kearney, Melissa S., Peter Tufano, Jonathan Guryan, and Erik Hurst. 2011. “Making
Savers Winners: An Overview of Prize-Linked Saving Products.” Financial Literacy: Im-
plications for Retirement Security and the Financial Marketplddeited Kingdom:Oxford
University Press. 1

Kumar, Alok. 2009. “Who gambles in the stock market?” Journal of Finance64(4): 1889—
1933. 4

Kwang, Ng Yew. 1965. “Why do people buy lottery tickets? Choices involving risk and
the indivisibility of expenditure.”  Journal of Political Economy3: 530-535. 1

McKenzie, David. 2012. “Beyond Baseline and Follow-up: The Case for More T in Exper-
iments.” Journal of Development Economi®8: 210-221. 11

Moskowitz, Tobias J., and Kaushik Vasudevan. 2023. “Betting Without Beta.” Working
Paper 1

27



Ponce, Alejandro, Enrique Seira, and Guillermo Zamarripa. 2017. “Borrowing on the
Wrong Credit Card? Evidence from Mexico.” American Economic Reviewl07: 1335—
1361. 5

Stein, Luke CD, and Constantine Yannelis. 2020. “Financial inclusion, human capital,
and wealth accumulation: Evidence from the Freedman's Savings Bank.” The Review of
Financial Studies33(11): 5333-5377. 1

Talamas, Miguel Angel. 2022. “Surviving Competition: Neighborhood Shops vs. Conve-
nience Chains.” Working Paper 21

Tufano, Peter. 2008. “Saving whilst Gambling: An Empirical Analysis of UK Premium
Bonds.” American Economic Review: Papers & Proceedifg§s321-326. 2

Tversky, Amos, and Daniel Kahneman. 1992. “Advances in prospect theory: Cumulative
representation of uncertainty.” Journal of Risk and Uncertainfyb(4): 297-323. 22

Wang, Yifei, Toni Whited, Yufeng Wu, and Kairong Xiao.  2022. “Bank Market Power
and Monetary Policy Transmission: Evidence from a Structural Estimation.” Journal of
Finance 77(4): 2093-2141. 16

Wu, George, and Richard Gonzalez. 1996. “Curvature of the Probability Weighting Func-
tion.” Management Sciencé2(12): 1676-1690. 22

28



Figure 1: Treatment and Control Branches

This gure shows the geocoordinates of the 40 treatment and 70 control Banse branches in our experiment.
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Figure 2: Effect of Lotteries on Number of Accounts Opened per Branch

(a) Accounts per Month

(b) Accounts per Day

This gure shows the treatment effect of the lottery incentive on the number of accounts opened at the
branch level. Panel a plots the g coef cients from speci cation (1), where the dependent variable is the
number of accounts opened in branch j in month t, using administrative data from Banse . Each one-
month period refers to the period from the 12th of the prior month to the 11th of the month listed: for
example, Oct 2010 refers to the period from September 12, 2010 to October 11, 2010. Each coef cient is
from a separate regression for that month, and N = 110 branches in each regression. Whiskers denote 95%
con dence intervals. Standard errors are clustered at the branch level. Filled black circles indicate results
that are statistically signi cant at the 5% level, lled gray circles indicate statistically signi cant at the 10%
level, and hollow gray circles indicate not statistically signi cant. Panel b plots the treatment effect on
number of accounts opened by day. The blue line is a local linear regression, estimated separately for days
before, during, and after the lottery incentive. The light blue shaded area around the local linear t shows

its 95% con dence interval. The nal lottery on November 12, 2010 is represented by a dashed vertical line.

In both panels, the purple highlight indicates the timing of the lottery (Oct—Nov 2010).
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Figure 3: Effect of Lotteries on Branch-Level Flow of Deposits and Withdrawals

(a) Number of Deposits (b) Number of Withdrawals

(c) IHS Amount Deposited (d) IHS Amount Withdrawn

This gure shows the treatment effect of the lottery incentive on the branch-level number of deposits (panel
a), number of withdrawals (panel b), inverse hyperbolic sine (IHS) of the amount of pesos deposited (panel
¢), and IHS of the amount of pesos withdrawn (panel d). The gure plots the g coef cients from speci -
cation (1). Each two-month period refers to the period from the 12th of the month prior to the rst month
listed to the 11th of the second month listed: for example, Oct—Nov 2010 refers to the period from Septem-
ber 12, 2010 to November 11, 2010. The purple highlight indicates the timing of the lottery (Oct—Nov 2010).
The dependent variables in all panels are winsorized at the 95th percentile within each treatment group
by day prior to aggregating to the two-month period level. Each coef cient is from a separate regression
for that two-month period, and N = 110 branches in each regression. Standard errors are clustered at the
branch level. Whiskers denote 95% con dence intervals. Filled black circles indicate results that are sta-
tistically signi cant at the 5% level, lled gray circles indicate statistically signi cant at the 10% level, and
hollow gray circles indicate not statistically signi cant.
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Figure 4: Effect of Lotteries on Branch-Level Stock of Savings

(a) All Accounts

(b) Accounts Opened Prior to Lottery Months

(c) Accounts Opened During Lottery Months

This gure shows the treatment effect of the lottery incentive on the branch-level inverse hyperbolic sine
(IHS) of the stock of savings in pesos. Panel a uses transactions from all accounts, panel b restricts to
accounts opened prior to the lottery months, and panel c restricts to accounts opened during the lottery
months. The gure plots the g coef cients from speci cation (1) without controlling for the baseline mean,
since the stock calculation only begins from January 12, 2010 (for more details, refer to Appendix B.2). Each
two-month period refers to the period from the 12th of the month prior to the rst month listed to the
11th of the second month listed: for example, Oct—Nov 2010 refers to the period from September 12, 2010
to November 11, 2010. The purple highlight indicates the timing of the lottery (Oct—Nov 2010). The net
amount deposited is winsorized at the 95th and 5th percentiles (since it can take negative values) within
each treatment group by day prior to aggregating to the stock of savings at the two-month period level.
Each coef cient is from a separate regression for that two-month period, and N = 110 branches in each
regression. Standard errors are clustered at the branch level. Whiskers denote 95% con dence intervals.
Filled black circles indicate results that are statistically signi cant at the 5% level, lled gray circles indicate
statistically signi cant at the 10% level, and hollow gray circles indicate not statistically signi cant.
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Table 1: Summary Statistics and Balance

Variable Control Treatment Difference
1) ) 3)
Panel A: Branch-Level Data
Accounts opened per month 3.86 3.51 -0.35
(0.48) (0.36) (0.60)
Number of deposits 35.18 34.54 -0.64
(2.29) (2.51) (3.39)
Number of withdrawals 62.49 62.06 -0.43
(4.18) (5.33) (6.76)
Amount withdrawn (IHS of pesos) 12.11 12.14 0.03
(0.10) (0.12) (0.16)
Amount deposited (IHS of pesos) 12.11 12.12 0.00
(0.10) (0.13) (0.16)
Stock of savings (IHS of pesos) 11.86 11.73 -0.13
(0.11) (0.14) (0.18)
Total number of accounts per branch 132.67 116.87 —-15.80
(11.36) (10.91) (15.72)
Road distance to closest control branch (km)  62.73 73.83 11.09

(15.40)  (17.59) (23.33)

Panel B: Locality-Level Data (2005)

Log population 12.73 12.88 0.15
(0.13) (0.14) (0.19)
Banse branches per 100,000 0.93 0.81 -0.12
(0.08) (0.09) (0.12)
% illiterate 3.86 3.78 -0.08
(0.23) (0.42) (0.48)
% not attending school 3.40 3.43 0.03
(0.19) (0.24) (0.28)
% with dirt oors 3.14 2.89 -0.25
(0.40) (0.62) (0.74)
% without piped water 3.10 3.05 -0.05
(0.56) (0.66) (0.86)
% without electricity 4.83 5.26 0.43
(0.23) (0.30) (0.38)
Average occupants per room 1.00 0.97 -0.03
(0.02) (0.03) (0.03)
F-statistic 0.85
p-value [0.62]
Number of observations 70 40 110

This table shows average baseline characteristics in the control group (column 1) and treatment group
(column 2), and tests for balance by regressing each variable separately on a treatment dummy (column
3). Panel A uses baseline administrative banking data, where baseline is de ned as the monthly average
from January 12, 2009 to January 11, 2010 since we use the 8 months beginning January 12, 2010 as placebo
tests in some speci cations. The number of deposits, number of withdrawals, and the inverse hyperbolic
sine (IHS) of peso amounts are all winsorized at the 95th percentile within treatment group by day prior to
aggregating to the branch by month level (see Appendix B.1); the stock of savings is constructed from the
net amount deposited winsorized at the 95th and 5th percentiles (since it can take negative values) within
treatment group by day prior to aggregating to the branch by month level (see Appendix B.2). Panel B uses
locality-level data from the 2005 Census. The F-statistic and p-value are from an omnibus F-test where the
binary treatment indicator is regressed on all the branch-level and locality-level variables reported in panels
A and B in a single regression. Standard errors are clustered at the branch level. In column 3, * indicates
p< 0:1, ** p< 0:05 and *** p< 0:01
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Table 2: Heterogeneous Effects of Lotteries on Number of Accounts Opened per Branch

Number of Accounts opened between lotteries

“» 6 6 @ 6 6B O

Treatment branch 2.45%* 281* 270 207 285~ 182 212
(1.12) (1.65) (1.99) (1.85) (1.60) (1.52) (1.53)
Below—median road distance to closest control branch 0.04
(1.14)
Treatment below—median distance to closest control branch -0.83
(2.26)
Log road distance to closest control branch (km) -0.09
(0.27)
Treatment log distance to closest control branch (km) -0.07
(0.63)
Commercial branches within 1 km road distance -0.15
(0.16)
Treatment commercial branches within 1 km 0.06
(0.26)
Below—median distance to closest commercial branch -0.49
(1.12)
Treatment below—median distance to closest commercial branch -0.97
(2.18)
Log distance to closest commercial branch (km) 0.15
(0.53)
Treatment log distance to closest commercial branch (km) -0.59
(1.20)
Branch located on large road -0.18
(1.12)
Treatment branch located on large road 0.71
(2.25)
Accounts opened, control mean 680 6.80 680 680 680 680 6.80
Average heterogeneity variable (levels) 050 618 525 050 053 048
Number of observations 110 110 110 110 110 110 110

This table shows heterogeneous treatment effects of the lottery incentive on the number of accounts opened
per branch over both lottery months (between September 12 and November 11, 2010). It shows the treat-
ment effect of the lottery incentive in column 1, and includes interactions with (a) a dummy indicating
below-median road distance to the closest control branch in column 2, (b) log road distance to the closest
control branch in kilometers (km) in column 3, (c) the number of commercial branches within a 1 km road
distance in column 4, (d) a dummy indicating below-median road distance to the closest commercial branch
in column 5, (e) log road distance to the closest commercial bank branch in column 6, and (f) a dummy in-
dicating that the branch is located on a large road in column 7. Estimations control for the average baseline
number of account openings, where we de ne baseline as being from January 12, 2009 to January 11, 2010
and average over two-month periods within the baseline period. All continuous variables are winsorized

at the 95th percentile within treatment group. Standard errors are clustered at the branch level. * indicates
p< 0:1,* p< 0:05 and *** p< 0:0L

34






	Introduction
	Institutional Context
	Financial Inclusion and Prize-Linked Savings in Mexico
	Partner Bank

	Experimental Design
	Branch Sample
	Randomization
	PLS Incentive

	Data
	Administrative Data from Bansefi
	Confidential Auxiliary Data
	Publicly-Available Auxiliary Data

	Results
	Branch-Level Results
	Account-Level Results
	Present Value of Bank Profits

	Alternative Explanations
	Substitution from Control Branches
	Substitution from Other Banks
	Marketing Effect

	Conclusion
	Appendix Figures and Tables
	Construction of Variables
	Branch-Level Deposits and Withdrawals
	Branch-Level Stock of Savings
	Account-Level Deposits and Withdrawals
	Account-Level Stock of Savings
	Inactive Account
	Expected Interest Rate
	Profits
	Nearby Branches
	Branch Located on Large Road


