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Disclaimer

Disclaimer

The views expressed in the slides are those of the presenter only and should
not be attributed to the Bank of Italy or the Eurosystem.
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Motivation & introduction

Financial education programs

Households and entrepreneurs with low financial literacy make poor
decisions → negative impact on both their financial welfare and that
of the whole society

The effectiveness of financial education programs may be undermined
by: low participation, poor execution, suboptimal design or
inappropriate audience. In this paper, we focus on the latter issue
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Motivation & introduction

This paper

We study whether algorithms could improve the effectiveness of
financial education programs, by identifying ex-ante the most
appropriate recipients (i.e., those who need FE the most). Two steps:

1 We exploit data gathered from a sample of individuals and devise an
algorithm to identify appropriate recipients of FE programs

2 We simulate a policy scenario. We apply the algorithm to a new group
of individuals and:

individuate those who should be offered a financial education course
(targeted individuals) and those who should not (not-targeted)

evaluate whether the effectiveness of a financial education course is
different among these two groups
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Data

Data: The financial education campaign by Edufin
Committee

We use individual data from about 3,800 individuals who participated
to a financial education campaign run by Edufin Committee in 2021.
Financial education was taught by means of three TV programs
("treatments"):

1 TV-show L’Eredita

2 soap opera Un posto al sole (UPAS)

3 various media messages (Sofia)

The campaign was paired by a randomized experiment (RCT) to
assess its effectiveness: the sample was equally divided in four groups:
T1 (UPAS), T2 (L’Eredita), T3 (Sofia), control group.
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Data

Data: The financial education campaign by Edufin
Committee (cont.)

All four groups of individuals were administered a questionnaire before
the treatment (pre-test) and a questionnaire after the treatment
(post-test)

The questionnaires included a series of questions on financial topics, as
well as a section on individual characteristics

Treated individuals’ compliance to the RCT was assessed by asking
them few questions after each TV-episode

To incentivize individuals to participate to the RCT, a small monetary
prize was provided
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Data

By the way...
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Empirical strategy

Training vs hold-out sample

Sample conditionally random split: training and hold-out

0 200 400 600 800 1,000
frequency
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t1_upas

control

hold out traning

Notes: units.
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Empirical strategy

Financial education targeting algorithm (machine learning)

We use training sample’s pre-test data only (i.e. red parts of the
above fig.)

Set up an algorithm that predicts individuals who fail at least two out
of four questions about topics covered by UPAS

We employ machine learning (ML) tools (trees, RF), with the set of
predictors being easily observable variables:

sex age q3_1 no. children q3_2 no. adults
q2_1–q2_6 civil status q4_1–q4_7 occupational status
q5_1 level of education q5_gen parents’ level of education
q24_1 bank account q24_other other financial instruments
q6 income band q7_1–q7_4 area
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Results

The ML-based targeting rule (ML: tree)
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Results

Policy scenario simulation

We apply the ML algorithm-based rule to a new set of individuals (i.e.,
"blue" guys)

Very importantly, for such individuals we observe their financial
literacy (measured by means of the two questionnaires) both before
and after the financial education campaign

We estimate the impact of the financial education campaign and
assess whether it is different between target and not-target individuals
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Results

Treated vs Control individuals

Despite the monetary prize, individuals assigned to treatment (i.e.,
watch UPAS) could fail to comply (cheating...)

To tackles this problem we exploit data on which TV-programs people
usually watch (including UPAS)

Treated individuals: assigned to "watch UPAS" group & claim to
usually watch UPAS (stricter def: & correctly answers most "check"
questions)
Control individuals: assigned to control group & claim not to usually
watch UPAS
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Results

Baseline results
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Results

Robustness 1: crtls
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Results

Additional exercises

1 Repeat estimates of 100 different training vs hold-out sample splits
figure

2 Falsification test table

3 Balancing tests table b1 table b2 table b3 table b4
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Conclusions

Conclusions

1 We show that ML-based targeting can improve the effectiveness of a
financial education campaign by helping identify ex-ante the most
appropriate recipients

2 This approach can be widely applied. ML targeting could apply as well
to schools, teachers, students

3 Further issues: transparency & external validity
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Thank you!
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Appendix I

The ML-based targeting rule (ML: tree): zoom
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Appendix I

Falsification test results

back
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Appendix I

100 different training vs hold-out sample splits. Results

back
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Appendix I

Balancing test: type I treated, ML-target
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Appendix I

Balancing test: type I treated, not ML-target
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Appendix I

Balancing test: type II treated, ML-target
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Buratti & D’Ignazio (Bank of Italy) Machine learning & financial education Urbino, 8-9 june 2023 23 / 24



Appendix I

Balancing test: type II treated, not ML-target
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