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Abstract

Financial and economic education is today a prinissye in academia and among policy makers and
there is great interest towards programs able wstbih. In this paper we test whether a programme
(“treatment”) of financial education on savingsigieted to children aged 8 and 9, is effective and t
what extent. We measure the interest rate requiyethe children before and after the treatment to
accept to postpone a reward, compute its varigimmhcompare this with that of a control group. \iid f
that children are sensitive to the programme, aatlthis is helpful in decreasing the children’sniver

of irrational responses. However, the program isctifve in decreasing the impatience levels of male
only. This deep gender difference casts some daoaibbsit the gender neutrality of programmes of
financial education.
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1. Introduction

Educating people to take conscious decisions athait money and their savings is increasingly
recognised as an important policy objective, wititeptially high gains in term of individuals’
welfare. In an environment where people are inéngas asked to provide autonomously for the
coverage of the main life-course risky events bgesls, old-age and unemployment rather than
relying on governments, it is essential that theyehthe basic knowledge tools to cope with the task
(Bucker-Koenen et al., 2012). For this reason, rgpmovers a central role in economic and

financial literacy programs implemented in vari@asintries.

Teaching people to save, basically implies teacttiegn to be patient and forward looking and the
literature has documented several positive econamplications of that. Indeed, more patient

individuals have better financial outcomes, sireytsearch longer for a good job (DellaVigna and
Paserman, 2005); experience steeper wage growtmgdhghe and Sicherman, 2006); take up
pension programs earlier (Fang and Silverman, 20@8)e higher credit scores, and are less likely

to default on their loans (Meier and Sprenger, 2007

Several works identified women as “weak subjectsthwespect to men in front of decisions
involving their finance and highlighted how womeeesn more sensible to the framing of the
economic and financial education programs and tesdident in their financial competences,
maybe as an effect of specialization within theifamr of the traditional roles of women in society

(Bucher Koenen 2012, Fonseca et al. ).

Our paper tries to go at the roots of the problealyaing females and males differential behavior
in their childhood, when presumably the social@atproblem is minimum. Moreover, as Boshara
and Demmons (2015) and Drever et al. (2015) highlithe foundations of financial knowledge

and well-being are built during childhood. It cobtrtes to the literature on three sides: It measure
the initial level of patience of males and femaléstests the effectiveness of an easy-to-be-

implemented program; it investigates gender diffees in learning.



Our study is based on a project of the ****** (**wenceforth) aimed at teaching the children the
importance of savings. In particular the projeatoines a one hour game accompanied by a short
explanation of what saving means and for what g@svimay be used. This game was originally
targeted to children and already used by the *%fesal times before we did. This repeated use and
its brevity render it particularly suitable for tte@ms of our research, since they minimise the
variability between the different sessions. Moreaveepresents a program of financial literacy in
early age easy to hand out to several children\esra reduced cost. As the program focusses on
savings, we assess the impact of this treatmenthenntertemporal discount rate of the treated,
measuring it before and after the treatment, cdimgofor both the risk aversion of the subjectslan
for the learning effect (using a control group ohrtreated). We find that male and female subjects
start from similar levels of patience but responffecently to the treatment. In particular the
behaviour of the male pupils is much more affedigdthe program than that of the females. In
other words, it seems that the former learn frommghme, while this is not the case for the latter.
Such a result and its magnitude were unexpectedeandre deep reflections on how the programs
of financial literacy are designed. In particuldrwomen are less responsive than men to the
existing programs either the programs need revjisingifferent gender-specific programs are to be

designed.

The remaining of the paper is organized as follogexction 2 presents the related literature on
economic and financial education, section 3 intoaduthe study design and procedure, section 4
focusses on the empirical model used to analyserdabelts of the field experiment; section 5

provides the descriptive statistics; section 6 diees the results; section 7 concludes.

2. Related literature

The relevance of economic and financial literacyh@ economics literature has grown during the
last years. A number of papers deal with its eftecindividuals’ financial decisions (van Rooij et

al., 2011), retirement choices (Lusardi and MitcH#007 and van Rooij et al., 2012), participation
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to mutual and pension funds, etc. This literatiereagally shows that financial literacy helps people
to invest their savings and to take their retiremdeacisions in a more conscious way than
individuals without any financial literacy do. A jpoaquestion, however, is: when — in the life of
an individual — should financial education startfo@d it be treated as a “traditional” subject such
as grammar, mathematics, geography, or should tabght in parallel extra-curricular courses?
There is in fact evidence that its level is low aggoung adults (Lusardi et al., 2010) and college
students without financial education are more ikel be indebted than peers with some financial
knowledge (Norvilitis et al., 2006). Young adult® aavers and workers, and, as such, they must
decide how to invest their savings and whetherrgogasion plans or not. This may suggest that
young people should be exposed to financial edutcatdHowever, strategies for educating the
young (and especially the children) are still comérsial and diverse, partly because also the
empirical evidence on their effectiveness is indesige and points to different directions
(McCormick, 2009). Some existing programs have euadbeen targeted to children (Fox et al.,

2005 and Kubasu and Ayuo, 2014) and have beentigdgdloon et al., 2014).

From the USA (Fox et al., 2005) to the twenty-semembers of the EU (Habschick et al., 2007)
governments, central banks and other primary firghmestitutions and authorities have designed
and implemented programs of financial literacy rimary schools. Most of these programs have
resulted effective in increasing the financial kiedge of the children. For example, Gross et al.
(2005) use focus groups to assess the efficacynahdial education in the USA in a sample of
undergraduate students. They find positive effeatshe financial knowledge of the treated. Bayer
et al. (2009) find similar results using a survasgeted to adults. Carlin and Robinson (2012) find
that students who received a financial 19-hourarfanal literacy curriculum save more, repay debts
faster and rely less on credit than peers who didattend the same program. With reference to
Italy, Becchetti et al. (2013) find that financeducation in high-schools increases the propensity

the people to read economic articles in newspapgosiagnoli and Trifilidis (2013) assess the



impact of a program of financial education in a plnof Italian primary schools; they find that the
pupils treated with the educational program shomede financial knowledge that the non-treated

peers one year after the treatment.

Batty et al. (2015) conduce a survey with childfesm primary schools in Wyoming US, who
participated in a programme of financial literabythis case, they study the effect of a programme
financed by the Council for Economic Education’sdficial Fitness for Life, which involved pupils
from the & to the §' grade. Teachers received specific preparationetivet five classes of 45
minutes to their pupils, focussing on savings. &éhors then measure the effectiveness of the
treatment through a questionnaire. The authors shatthe answers are reliable, as they pass the
Cronbach test (though the scores are low, as tti@@uthemselves highlight). The results show
that the analysed programme increases the pumbshdgial literacy and that this positive effect is
still visible one year after the treatment. OQurdgtproposes a similar work, where children play a
game and are rewarded according to their decis\idle carrying out such a game with children
may produce noised results, the provision of neagmtives is likely to improve the reliability dfe

results with respect to a setting where no incenswprovided (Falk and Heckman, 2009).

As stressed before, our study focusses on gerfuemexistence of gender differences in financial
knowledge and in the approach to financial invesitimés a well-known issue. Croson and Gneezy
(2009) highlight that women are generally more @slerse than men, Migheli (2014) highlights
that men are more prone to competition than woraed, some claim that such an attitude may
explain why men and women have different investnsenategies (Powell and Ansic, 1997; Graham
et al., 2002 and Hira and Loibl, 2008) A majoruissin this domain is whether the gender
differences are a matter of nature or of nurtuneother words, these differences may be explained
by genetic factors, but also (or alternatively) lhhgw women are educated and socialised. In
particular, in the case of the gender gap in firariteracy, Fonseca et al. (2012) suggest that th

cause relates more to how literacy is produced tdramtrinsic (genetic) differences between the



genders. This suggests that specific investigatiomhis sense is suitable to understand which
characteristics of the programs of financial ligrand to which extent are responsible for these

gender-specific outcomes.

Children are not unusual subjects in economicsiriegu several works have provided empirical
evidence on economic issues through studies witldreh (Holt, 1999; Bucciol et al., 2011,
Bucciol and Piovesan, 2011); also children as yoasd or 6 have proved to be reliable study
subjects (Roos et al., 2005; Chan and McNeal, 20@6Leiser and Halachmi, 2006). In particular,
some of these works have used designs based omowoetary incentives to teach children basic
economics (Rupp, 2014). Of course, children doahetiys behave as the adults. Harbaugh et al.
(2002) show that, when evaluating the probabilitaaain or of a loss, children under-weigh low
probabilities and over-weigh high probabilities umore than adults do. In a sample of adult
Americans Bishai (2004) shows that inter-temporata@unt rates decrease with age, but increase
with 1Q. Hence, children are not comparable to sduhder many aspects; however, they are the
target of many programs of financial literacy, dhdrefore assessing whether these are effective or
not is interestingper sein order to test whether to continue providingntheith these programs and

to which topics they are the most sensitive.

This paper aims at adding evidence about the efeaetss of teaching children of primary schools
the importance of savings and, in particular whetties teaching has different outcomes on
children of different gender. Savings are the esgion of individuals’ time preferences for the
allocation of money (income). These preferences fanelamental “in theories of savings and
investment, economic growth, interest rate deteation and asset pricing, addiction, [.2.Bome

studies have inquired how patient children actualtg. Otto et al. (2006) show that children
between 6 and 9 are already able to understand sakatg is about and to allocate their money to

savings programs. Bettinger and Slonim (2007) ttastwith a sample of subjects ages between 5

! Becker and Mulligan (1997), p. 729.



and 16; they find that boys are more impatient tas, that mathematical scores at school are not
predictors of patience and that children’s choiees consistent with hyperbolic discount, i.e.
children are able to take rational decisions (¢ee @astillo et al., 2001). However, Andersen et al
(2008) had already shown that adults’ time prefeesrare consistent with hyperbolic discount and
therefore, under this aspect, children and adatsat show significant differences in the ways they

reason. This suggests that children are appromudigects for a study on time preferences.

In our work we use an approach that allows for eatahg the effectiveness of a program of
financial education targeted to children. The adage of such a policy evaluation is that it allows
the evaluators for conducting a quasi-experimeantrolling for several characteristics of the

subjects.

3. Study design and procedure

As already anticipated in the introduction, the afthe paper is to test the effectiveness of an
economic and financial education program addresséshch pupils the importance of savings. The
test is performed on the field, on a sample of Isujpom the third and fourth year of five primary
schools (i.e. children aged between 8 and 9) of ‘&td **** (a town immediately close to ****).

We selected the schools randomly and we telephibnicantacted the headmasters to explain the
purposes of the research and to ask permissioropbping the questionnaires and the treatment to
the pupils. Once the headmaster had accepted,chibee the class for the study. While this
procedure was not completely random (the directa school may have chosen the best class to
give a good impression of the school), the pup#seannot informed about the aims of the study, and
the procedure was the same for all the schooldvedo Given the age of the subjects we chose to
base the survey on the strategy method (Selter?) 1Btead of using PCs in a lab. Andersen et al.
(2006) show that, in spite of some flaws, this mdtiproduces robust findings about individuals’

discount rates. Our procedure is very close to fgateet al. (2008), but their subjects are adults,



their time horizon is longer (6 months in their €asne in ours) and we were not properly able to

test for pupils’risk aversion.

We structured our test in four phases. In the fitsise we asked to the pupils to answer to a basic

socio-demographic questionnaire at home, with #ip bf their parents. In the second phase, the

subjects were involved in a game aimed at measuihieig patience level (from now on called the
game-P). The game-P consists in filling the questieeported in table B1 (see Appendix B). The
first question asks whether they prefer 10 canthesday after (choice A) or 11 candies in one
monttf (choice B). The following questions are identidait the pay-off for the wait is gradually

increasing up to 20 candies. The switching poine-the row at which the subject changes its
preference between choice A and choice B - givésrnmation about the individuals’ level of

patience. We use it as a proxy of the inter-tempdiscount rate of the child. Of course, the
discount rates implied by the game are very higmgared to the reality, but this is common in
studies on this topic as the time between two pha$esuch studies is usually limited (see for
instance Andersen et al., 2008, where the annuhligerest rates of the game are clearly out-of-
market). To provide pupils with an incentive to ispeffort, at the end of the game a number from
1 to 10 has been drawn from the urn. This idemtiflee “winning row” in correspondence of which

the possible outcome was actually paid.

The third phase, that took place one week latensists in what we call the “treatment”. The

treatment, conceived by the *** is a one-hour lahory aimed at making the children familiar
with the idea and the utility of saving. Becker avidlligan (1997) point out that the intertemporal
discount factor is endogenous and the simple fadbausing the attention on the consumption
opportunities available in the future makes indidt$ more patient. First, pupils were requested to
draw something they would desire to have on a papes wish could be a good (a car, a musical

instrument, a new pair of shoes, etc.), a pet (day, horse, etc.) or something else that can be

2 . . . ey
The researchers used some examples to clearly rise in the pupils the awareness of what waiting for one month
means.
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bought in the market such as for example a dangesemr a travel. Adults involved in supervising
the laboratory strictly avoided any potential imfhce on pupils’ desires. After the drawings are
done (it took about 15 minutes) the children arates in front of a board, and one of the
researchers invites them, through some examplesgthtate on the amount of money they would
need to realize their dreams. In particular, thédodn are shown that their weekly pocket money
are most of the times not sufficient to immediatblyy what they want. However, saving these
weekly amounts for a certain period, in the end peosvided them with the necessary sum. To
reinforce the concept, they are then involved inadditional game. The children were given a
picture of some good (a photo camera, a bike, lhaade, a videogame) reporting the market price
below. Then they received a sort of calendar asddkearcher gave a specimen of a 5-euro note to
each of them. This amount was insufficient to bay af the goods represented in the pictures
previously given to the subjects. The researchaosved them that they would have had to receive
other notes before being able to buy the goodsamictures. The children were then invited to put
the received note in the first cell of the calenddren a second note was given to them, and they
are asked to put it in the second cell of the cderand so on, until each of them had enough
money to buy the good in the picture. Each 5-ewte mepresented their weekly pocket money,
while the number of filled cells in the calendapnesented the number of weeks they had to save

their pocket money before being able to buy thedgadhe picture.

In phase four, the children play again the gamBd?.all children went through all the four phases.
A group of them was not involved in phase thred, 9anply played the game-P two times at a
distance of one week. The comparison between tlegioups allows to isolate the “treatment
effect”, i.e. the effect of the *** laboratory, fno the effect due to the repetition of the game
(“learning effect”): the game-P itself is likely iacrease the financial literacy of the childres, a

they face a choice that involves a reward for tpairence.



This treatment differs substantially from those eyally assessed by the literature for at least two
reasons. First, it is not an out-and-out coursierait is a one-hour activity aimed at familianigi
the children with the concept of “savings”. Secoiidjs administered in a non-institutional
framework (i.e. not between the walls of a schobl@vertheless, it is important to assess its
effectiveness for a number of different reasonsstFit is a form of financial literacy that can be
easily administered by the *** (or by many othestitutions) to the children who visit it. Second, i
is a short extra-curricular activity and therefongght meet the parents’ appreciation more easily
than longer activities. Third, given its structumaed duration it may reach a large number of
beneficiaries at small cost. Fourth, if effectitecould stimulate the children’s and their parénts
interest for further education on the topic. Of Is&@) a one-hour activity may have limited effects
on the children’s literacy, but will also revealvihonuch sensitive and receptive children are with
respect to this kind of subject. In sum, we thin&ttalso this treatment can potentially contriliote
develop some financial culture among children aad offer evidence about the effectiveness of
such programmes for children. Moreover, evidencdawour of its effectiveness will provide

ground for further expansion of this programmeardy in **** but also elsewhere.
4, Empirical model

The aim of our empirical analysis is to understargkther the ***'s treatment is effective on the

children. In other words, we would like to test ttfaldren’s attitude to save before and after the
treatment in order to understand whether they laataally learned what saving means. We do this
by measuring the level of patience shown by thdédadm before and after the treatment. We

therefore perform a difference-in-differences asislyas described in this section of the paper.

Let us identify as “treatment group” the childnewolved in the *** laboratory and as “control
group” the children not involved in it. Let a andlbnote the two time periods in which children are
asked to play the game-P for the first and thersgtione, and the *** laboratory be given at some
time between a and b. Each child is observed tiee work with a balanced panel). Define
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dummy G=1 if individual participate in the *** |albatory (i.e. is treated) and dummy T=1 if the
time period is equal to b. Belonging to the treatgdup at time b (J means receiving the

treatment (R=G*T).

Let now Y, denote the potential response in game-P for @nldof the group j (where j=1 if she is

part of the treated group, j=0 if she is in thetoolgroup) at time t. The observed responsesy

(1) yi=(1-Di)yoirtDityi

Omitting the subscript i, the difference in difece is :

(2) DD=E(y»-Ya|/G==1)- E(y%-Ya|G==0) in observed responses

= E(Y1-Yod G==1)- E(¥u-Yod G==0) in potential responses

If in equation (2) we subtract and add the couatttal E(y,-yodG==1) and we assume that the

treated and the control groups have the same tepaifect from the repetition of the game (the so

called parallel trend assumption), i.e.
() E(YooYod G==1)= E(¥u-YodtG==0)
then

(4)  DD= E(Yib-Yoo|G==1)

identifies the treatment effect for the treatedugrat time b (Lee, 2005). The control and the &eat
groups may differ systematically, but as long & lgrmarning effect condition holds (eq.(3) ), the
difference will not matter. To make the learnindeet condition more plausible, we condition all
the derivations reported above to observed cowariat the two periods. The two groups may differ
in some unobserved variables affecting the basedisionse ¢4, but the same time-effect condition

will involve only the changegy-Yoa In this sense, DD allows for unobserved confouside

In this paper we estimate the effect of the ***da#tory both on the patience level of students who

provide rational answers (a sort of intensive nrargffect) and on the probability of giving an
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irrational response (a sort of extensive margieatjf To estimate the effect of the *** laboratory
on the patience level of students who provide maicanswers we consider a linear potential

response equation and we estimate the followingispation:
(5) Y= Be group+pr time+Bg(group*time)+pix+uj
where E(#=0).

As yii-Yoir= Pot Wit-Uoir, Po 1S the main parameter of interest and identifess “externally valid”
treatment effect, i.e. an effect valid not just floe control group but also for all the other groap
all times as it assumes Eftuo,|G=1)=0. In the estimates we also allow for thespnce of an

individual specific time invariant component of #&or terme; with non zero mean.

To evaluate the effect of the treatment on irratlaesponses, we run a probit. In nonlinear models
such as probit, the treatment effect cannot be taohsacross treated populations, because the
expectation of the outcome variable is boundedéjttind Imbens 2006). To address this issue, we
apply the difference in difference assumption obastant difference between groups across time to
the unobserved latent linear index. Puhani (201®ws that modelling the latent linear index

similarly to the linear model of the limited depend variable, the treatment effect is defined as:

(6) E[Y1|G=1, T=1, X]-E[Y0|G=1,T=1,X] =D(Bc group+pr time+ fp+ f1X)+P(Bc group+pr

time+ 31x)
The Probit difference in difference model is then:
(7) E[Y|Treated,Time,X]=D(Bs group+p time+pp(group*time)+p1x)

Becauseb is a strictly monotonic function, the coefficiesftpq is equal to the sign of the treatment
effect and the treatment is zero if and only if doefficientpqis zero. However, the effect of the
treatment is the incremental effect of the coedfitpy. Analogously Bieated@ndpime do not directly
identify the dimension of the time effect (constantoss groups) and of the group effect (constant

across time), but still there would be no time aodgroup effect if they are zero. As before, in the
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estimates we also allow for the presence of arviddal-specific time-invariant component of the

error terme; with non-zero mean.

Before showing the results obtained through thdiegtpon of this procedure, in the next section we
present the main descriptive statistics of our ,datarder to render the framework clearer for the
reader. A major issue that will emerge is thatldfdzen who showed “irrational” behaviours. Our
analysis aims also at understanding whether thetntient helps reducing these “irrational”

attitudes.
5. Descriptive statistics

Our initiative involved 173 children attending ttierd and fourth grades of a sample of 5 primary
schools of **** and ****  We exclude from the anadis pupils who were absent in one of the two
games and those who did not answer the socio-dexpbigr questionnaire and 3 pupils of the

control group behaving as outliers, with too higlvdrage on the results; so we end up with a

treatment group of 117 and a control group of 4@&ilpu

We start considering game-P: when the switchingtgsiunique, the higher the number of choices
A, the higher the impatience of the child. Howewamany students reported multiple switching
points in game-P. The interpretation of this cheiiteliterature is controversial (see Andersen.et a
2006). Multiple switching points can either ideptihdifference between choices or signalling the
fact that the subjects did not understand thematebehind the game. We have a proclivity for this
last interpretation and we classify these multiphatching choices as irrational behaviour. The
number of irrational responses is about 22% tts fiime the children plaid the game (see outcomes
of game-P in t=a in table 1) and decreases to th@2second time (see outcomes of game-P in t=b
in table 1). The incidence is initially equal fosth genders. However, a striking gender difference
emerges in game-P in t=b: for male pupils irraaioresponses halve, for females they actually

increase, shifting from 22% to 27%.
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Among the group of pupils who provided rationalp@sses, the variability in the answers is high,

but on average the repetition of the game leadsréaluction in the impatience level (Table 2).

Table 3 presents the descriptive statistics. Wend@gle the group of individuals providing
rational responses and the group providing irraiaesponses; furthermore we partition them
between treated and members of the control gro@pftst exploration of the data (Table 3)
highlights how the control group differs from thieated group in the share of high educated parents
and of pupils receiving a weekly allowance and hgwsavings; these shares are lower in the
control than on the other group, an evidence thggssts to resort to difference-in-difference
econometric approach. Among children giving irraéibresponses there is a higher percentage of
females, children receiving a weekly allowance padils with low math grades with respect to the

children giving rational responses.

6. Results

We first look at the effect of our initiative onetlpatience levels of pupils who provided rational
responses (with one unique switch point in both ghenes B). Our dependent variable is the
impatience score of pupils given by the numbemsingers A in game-P before the child switches to
answer B at any time t (t=a, b). A negative sigrhaf regressor reveals that the treatment reduced

the pupil’s level of impatience.

We start with the simplest specification and weresg the patience score on the time dummy
(time), the group dummy that identifies the treatgdup (treated) and the treatment dummy
(D=treated*time). The time dummy captures the legyreffect due to the repetition of the game.
The treatment dummy identifies the effectivenesthef*** |aboratory. The group dummy detects
the systematic differences between the control #wedtreated groups. We find evidence of a
substantial initial difference between the treatstl the non-treated, but no evidence of a

significant learning effect nor of a significaneééatment effect.
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We then run other specifications with a richer gfe¢xplanatory variables; namely we add gender
of the pupil, education of her parents, presengemaohger and/or older siblings, pupil’s math grade,
whether she receives a weekly allowance, whethehsals own savingsThese socio-demographic
characteristics appear to be correlated with thagbi the treated group and their introduction
improves the significance level of some key regresdn particular, the learning effect captured by
the dummy time is now negative and significant 1@t per cent level); this suggests that the
repetition of the game-P induces pupils to be npatent. The treatment does not appear to be
effective in reducing the impatience level: thefiornt of the dummy is indeed negative but non

significantly different from zero at any conventadievel.

However, conclusions change if we allow for gensjgcific effects. In specification (iii) and (iv)

we interact the time, the group and the treatmantrdies with the gender and we find that, while
for females the treatment and the repetition effeemain non-significant, for males they are both
negative and significantly different from zero. Acding to our estimates, our initiative reduces the
impatience score of males by about 1 point and e8@yer cent of such an effect is attributable to

the *** laboratory.

Fixed effect estimation proposed in specificatiom) prevents estimated coefficients to be biased in
case of correlation with the unobserved time irar@ricomponent of the error term. The relative
invariance of the standard errors of the estimaielficients with respect to specification (iii)

should suggests the absence of any relevant enelibgesue.

Interestingly, regressions (i) and (iii) reveab@la systematic difference in the patience levels

across genders, with man more patient than wonmehaa important role of the variable proxing

* Game B rewards pupils with a prize in candies that depends on their choice in a randomly chosen row of the table B1
in Appendix B, as explained in section 2. One can argue that this endowment in candies, that is introduced between
time a and time b, can influence the outcomes of game-P in time b, a consideration that suggests to introduce the
amount of candies won in game-PB at time a among the regressors of our estimated model. However, we decided not
to proceed in this sense as: 1. It is reasonable to assume that pupils almost have an infinite endowment of candies at
home independently of the prize won in game-P at time a; 2. Game-P is repeated at a distance of one week and it is
very likely that pupils have completely consumed their endowment from game-P in time a in the meanwhile.
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the educational and economic level of the househBlgpils coming from the upper class
households, i.e. with a higher educated fathers w&itd own savings, are on average more
impatient. A possible explanation for this resglithat these children get presents and toys more
easily than their peers from less wealthy househdiltierefore, the former are used to obtain more
and in a shorter time than the latter, what makeschildren from the upper class more impatient

that the others on average.

Moreover, we investigate the effects of the treatimen the rationality of the responses. The
dependent variable is a dummy variable equal toibttee child provided an irrational response
(multiple switching points between A and B) in gaReeither at time a or b. In our first
specification, we estimate a random effect prolmtlel using the time trend, the group dummy and
the interaction between the treatment and the gasuggressors. We find evidence of a significant
and negative group effect and of a significant andative treatment effect. The treatment effect
appears to be reinforced once we add additiondaeafory variables (see specification (ii) in table
5). The probability of an irrational response deses of about 0.66 percentage points when
children attend the *** laboratory. If we split thiene, group and treatment dummies by gender, we
find that the treatment effect is actually slightiyven by males. Interestingly, the repetitiortlod
game-P itself sorts a worsening in the rationalityhe answers. This is probably due to a decrease

in the attention/interest of pupils in the game.

Specifications (ii) and (iii) also reveal a highacidence of irrational responses among children
with lower math grades and belonging to upper demsseholds (proxied by the educational level

of parents and by the fact of receiving a weekigvehnce).
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7. Conclusions

The original idea of this work is to test whetheducing children to reflect on the meaning and the
importance of savings is effective in increasingiittievel of patience, and, in particular, if thése
some difference in how female and male pupils reathese reflections. We acknowledge that this
is induced through a game and the duration of tkatment is much shorter than the usual
programmes of financial literacy are, and that tleigresents a sort of “lower bound” for more
structured programmes. However, this constitutestrangth of the analysis: since gender
differences emerge even in such a “weak” settimgn it means that they are particularly strong and

therefore the designers of financial literacy pesgs should pay much attention to the gender issue.

We find evidence that 1) the treatment is effectivepupils, 2) with a systematic difference in
outcomes across genders. Participation in theativéis leaves females patience levels basically
unaffected, while it reduces the impatience leveinales of about 1 point out of a (hypothetical)
scale of 10. About 80 per cent of such a variatsomerit of the *** laboratory, the rest is instead
imputable to the learning effect due to the remetitof the game. The treatment significantly
reduces also the incidence of irrational respontfed, initially is about 20 per cent and that is
decreased of about 0.66 percentage points if tppd ptiends the *** laboratory. This effect may
also explain why women are found to be less lieethtn men on average, also in adult ages.
Boggio et al. (2014) suggest that the language usédancial communication tends to use words
and images that recall male stereotypes. The autirgue that this may be responsible of different
levels of responsiveness of men and women to tbgr@mmes of financial literacy. Although it
was not intentional, the same bias may have affettte design of our game, and might contribute

to explain this gender bias.

On the one hand, the policy indication that emeifgesn our work is that the investment in the
education to saving of children produces the ddsféects. On the other hand, our results suggest
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also that education programmes should be improveaércome the gender differences found in
this study. Further research shall investigate wdeermines this gender difference, in order to
promote programmes of financial literacy that abtdie same results on both male and female

subjects.
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Table 1 — Rational and irrational responses in genret=a and game-P in t=b

Game-P in t=b
Men Women

Rational Irrational Total Rational Irrational Total
Ea;r:nae-P n. % n. %
Rational | 62 2 64 7% 49 13 62 78%
Irrational | 12 7 19 23% 9 38 17 22%
Total 74 9 83 100% 58 21 79 100%
% 89% 11% 100% 73% 27% 100%

Note: we consider as irrational responses all #s=g in which the individual switches from A to Breathan 1 time
per game

Table 2 — Impatience levels of children in game®=a and game-P in t0b2

Game-Pint=a Game-Pint=b

Female Males Female Males
Mean 4.49 5.05 4.33 4.03
Median 5 5 4 3
Standard deviation 4.21 4.36 4.00 412
N. 49 62 49 62
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Table 3 - Descriptive Statistics

Treated group

Control group

Obs Mean Std.Dev. Min Max Obs Mean Std. Dev. Min ax\
Group of children providing Irrational responses
Male 28 0.36 0.49 0 1 23 0.48 0.51 0 1
Education-father: High school 27 0.44 0.51 0 il 21 520 0.51 0 1
Education-father: University 27 041 0.50 0 1 21 000. 0.00 0 0
Education-mother: High school 27 041 0.50 0 1 21 .480 0.51 0 1
Education-mother: University 27 0.44 0.51 0 N 21 140. 0.36 0 1
Elderly siblings 26 0.35 0.49 0 1 22 0.36 0.49 0 1
Young siblings 26 0.35 0.49 0 1 21 0.67 0.86 0 3
Math grade 26 8.00 0.98 6 9 21 8.10 1.18 6 10
Weekly Allowance 26 0.54 0.51 0 1 21 0.29 0.46 0 1
Savings 26 0.81 0.40 0 1 22 0.50 0.51 0 1
Group of children providing rational responses
Male 89 0.54 0.50 0 1 22 0.64 0.49 0 1
Education-father: High school 86 0.41 0.49 0 1 22 0.45 0.51 0 1
Education-father: University 86 0.41 0.49 0 1 22 0.00 0.00 0 0
Education-mother: High school g7 0.38 0.49 0 1 22 0.55 0.51 0 1
Education-mother: University 87 0.51 0.50 0 1 22 0.09 0.29 0 1
Elderly siblings 86  0.48 0.63 0 2 21 0.38 0.59 0 2
Young siblings 85 0.52 0.89 0 7 20 0.45 0.60 0 2
Math grade 83 8.39 0.81 7 10 18 8.61 0.61 8 10
Weekly Allowance 82 0.32 0.47 0 1 20 0.00 0.00 0 0
Savings 80 0.89 0.32 0 1 20 0.55 0.51 0 1
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Table 4 — Effect of the treatment on the impatideeel (group of individuals with rational

answers)
0] (ii) (iii) (iv)
Random-effects Random-effects Random-effects Fixed-effects
GLS regression GLS regression GLS regression (within)
regression
b/se b/se b/se b/se
Time (T) -0.500 -0.444*
(0.346) (0.261)
Group (G) -5.179%** -6.152***
(1.285) (1.517)
Treatment effect (D=T*G) -0.174 -0.356
(0.445) (0.403)
Man 0.557 1.200**
(0.785) (0.506)
Education-father: High school 1.138** 1.187***
(0.479) (0.417)
Education-father: University 1.536* 1.532*
(0.805) (0.799)
Education-mother: High school 0.736 0.687
(0.589) (0.620)
Education-mother: University 0.436 0.442
(0.672) (0.706)
Elderly siblings -0.324 -0.346
(0.366) (0.367)
Young siblings -0.409 -0.424
(0.385) (0.397)
Math grade -0.294 -0.309
(0.586) (0.590)
Weekly Allowance -0.165 -0.136
(0.672) (0.699)
Savings 1.340** 1.339**
(0.553) (0.538) .
Time (T)*man -0.364** -0.364**
(0.157) (0.152)
Time (T)*woman -0.571 -0.571
(0.549) (0.530)
Group (G)*man -6.293*** .
(1.347)
Group (G)*woman -5.967***
(2.797) .
Treatment effect (D)*man -0.836* -0.836°
(0.471) (0.455)
Treatment effect (D)*woman 0.371 0.371
(0.717) (0.693)
Constant 8.955%+* 9.531** 9.297* 4.613**
(0.585) (4.745) (4.746) (0.122)
Sigma u 2.925 2.685 2.700 3.715
Sigma e 2.124 2.290 2.293 2.293
Rho (fraction of variance due to u_i) .655 .579 158 0.724
N 222 186 186 186

Note: Error terms clustered at class level. Stah@arors in parentheses. *** p <0.01, ** p <0.05 ¥0.10, °p= 0.109.
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Table 5 — The effect of the treatment on the ioradi responses — Random Effect Probit

() RE (i) RE (iii) (i) mfx (i) mfx (i) mfx
probit probit REprobit
b/se b/se b/se b/se b/se b/se
Time (T) 0.084 0.344* 0.082 0.335**
(0.140) (0.183) (0.132) (0.162)
Group (G) -0.695*+* -0.519* -0.620** -0.406
(0.268) (0.293) (0.292) (0.295)
Treatment effect (T*G) -0.453* -0.665** -0.455* 8B2**
(0.258) (0.334) (0.255) (0.327)
Man -0.614*+* 0.158 -0.712%* -0.136
(0.220) (0.123) (0.253) (0.088)
Education-father: High school 0.211 0.268 0.113 .136
(0.331) (0.308) (0.292) (0.278)
Education-father: University 0.394 0.485 0.306 38a.
(0.285) (0.295) (0.271) (0.298)
Education-mother: High school -0.202 -0.220 -6.26 -0.290
(0.258) (0.268) (0.285) (0.296)
Education-mother: University -0.592** -0.679** 8B5** -0.735**
(0.300) (0.338) (0.306) (0.353)
Elderly siblings -0.177 -0.228 -0.192 -0.230
(0.320) (0.306) (0.321) (0.301)
Young siblings -0.229 -0.270 -0.203 -0.239
(0.190) (0.227) (0.183) (0.212)
Math grade -0.313*** -0.343*+* -0.313*** -0.344*
(0.111) (0.121) (0.107) (0.118)
Weekly Allowance 1.027*** 1.124%** 1.003*** 1.105
(0.245) (0.247) (0.251) (0.249)
Savings -0.169 -0.184 -0.118 -0.139
(0.143) (0.172) (0.127) (0.139)
Time (T)*man -0.269 -0.252
(0.444) (0.410)
Time (T)*woman 0.837 0.844
(0.749) (0.753)
Group (G)*man -0.774%** -0.489*
(0.263) (0.294)
Group (G)*woman -0.437 -0.416
(0.423) (0.430)
Treatment effect (D)*man -1.079* -1.115*
(0.649) (0.655)
Treatment effect (D)*woman -0.628 -0.633
(0.820) (0.827)
Constant -0.604*** 2.257* 2.136*
(0.133) (1.107) (1.105)
Insig2u -0.009 -0.561 -0.240
_cons (0.000) (0.000) (0.000)
N 324 272 272

Note: Error terms clustered at class level. Stahéarors in parentheses. *** p <0.01, ** p <0.05p*0.10. # mfx

greater than one due to linear approximations.
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Appendix

Table Al — The effect of the treatment on the iioradl responses — Random Effect Probit — without

excluding the 3 high leverage observations

0] RE probit (i) RE probit (iii) RE probit
b/se b/se b/se
Time (T) 0.082 0.335**
(0.132) (0.162)
Group (G) -0.620** -0.406
(0.292) (0.295)
Treatment effect (T*G) -0.456* -0.662**
(0.255) (0.327)
Man -0.712%** -0.136
(0.253) (0.088)
Education-father: High school 0.113 0.136
(0.292) (0.278)
Education-father: University 0.306 0.384
(0.271) (0.298)
Education-mother: High school -0.266 -0.290
(0.285) (0.296)
Education-mother: University -0.635** -0.735**
(0.306) (0.353)
Elderly siblings -0.192 -0.230
(0.321) (0.301)
Young siblings -0.203 -0.239
(0.183) (0.212)
Math grade -0.313*** -0.344***
(0.107) (0.118)
Weekly Allowance 1.003*** 1.105%+*
(0.251) (0.249)
Savings -0.118 -0.139
(0.127) (0.139)
Time (T)*man -0.252
(0.410)
Time (T)*woman 0.844
(0.753)
Group (G)*man -0.489*
(0.294)
Group (G)*woman -0.416
(0.430)
Treatment effect (D)*man -1.115*
(0.655)
Treatment effect (D)*woman -0.633
(0.827)
Constant -0.696*** 2.260** 2.219*
(0.170) (1.090) (1.092)
Insig2u 0.046 -0.466 -0.132
_cons (0.000) (0.000) (0.000)
N 330 278 278
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Table A2 — The effect of the treatment on the inguete level (group of individuals with rational

answers) — without excluding the 3 high leveragseobations

@0

Random-effects
GLS regression

(ii)

Random-effects
GLS regression

(iii)
Random-effects
GLS regression

(iv)

Fixed-effects
(within) regression

b/se b/se b/se b/se
Time (T) -1.333*** -1.429%**
(0.326) (0.525)
Group (G) -3.630*** -4.611%**
(0.976) (1.396)
Treatment effect (D=T*G) 0.788* 0.701
(0.467) (0.619)
Man -0.055 1.206***
(0.757) (0.455)
Education-father: High school 0.895** 1.098***
(0.418) (0.310)
Education-father: University 1.493* 1.536*
(0.853) (0.838)
Education-mother: High school 0.196 0.150
(0.388) (0.430)
Education-mother: University -0.354 -0.305
(0.518) (0.486)
Elderly siblings -0.716* -0.794*
(0.421) (0.422)
Young siblings -0.498 -0.509
(0.348) (0.356)
Math grade -0.227 -0.249
(0.351) (0.365)
Weekly Allowance 0.186 0.174
(0.474) (0.474)
Savings 0.897* 0.928**
(0.501) (0.430) .
Time (T)*man -1.059*** -1.059%**
(0.124) (0.121)
Time (T)*woman -1.778* -1.778
(1.020) (0.997)
Group (G)*man -5.241 % .
(1.217)
Group (G)*woman -4.096***
(1.546) .
Treatment effect (D)*man -0.256 -0.237
(0.508) (0.494)
Treatment effect (D)*woman 1.725* 1.757
(1.076) (1.049)
Constant 7.778%+* 9.403*** 8.920** 5.04 1%+
(0.233) (3.019) (3.008) (0.143)
Sigma u
Sigma e
Rho (fraction of variance due to
u_i)
N 330 274 274 274
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Appendix B
Table B1 — Game-P
Option A

Option B ANSWER

Do you prefer A

| receive ... candies tomorroyw | receive ... candie$ month? or B?

Row 1
Row 2
Row 3
Row 4
Row 5
Row 6
Row 7
Row 8
Row 9
Row 10

10 candies 11 candies
10 candies 12 candies
10 candies 13 candies
10 candies 14 candies
10 candies 15 candies
10 candies 16 candies
10 candies 17 candies
10 candies 18 candies
10 candies 19 candies
10 candies 20 candies
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