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ABSTRAKT

CUPAK, Andrej: Empirické skimanie rozdielov vo finanénej gramotnosti a jej vplyvu
na indwidudlne ekonomické a financéné rozhodnutia. — Ekonomickd univerzita v Brati-
slave. Narodohospodarska fakulta; Katedra bankovnictva a medzinarodnych financii. —
Bratislava: NHF EU, 2024, 152 s.

Tato habilitacna praca pojednéva o skimani finan¢nej gramotnosti a jej pozitivnych
vplyvoch na ekonomické a finanéné rozhodnutia jednotlivcov a domécnosti. Pouzitim
unikatnych mikroekonomickych tidajov z réznych zistovani a prieskumov (OECD /INFE;,
HFCS, SCF) a vyuzitim mikroekonometrickych dekompozi¢nych metod a metod re-
gresnej analyzy a kauzalnej inferencie, tato praca prinaSa viaceré zistenia. Vysledky
naznacCuju, ze existuji vyrazné rozdiely vo finan¢nej gramotnosti jednotlivcov napriec
krajinami. Zaujimavostou je, ze rozdiely v charakteristikach jednotlivcov nedokézu vy-
svetlit celt ¢ast medzery vo finanénej gramotnosti, ale do vyraznej miery tieto rozdiely
ovplyviuja aj rozdielne institucionalne charakteristiky krajin. Vysledky taktiez uka-
zuju, ze existuju vyznamné rodové rozdiely vo finan¢nej gramotnosti a finanénom seba-
vedomi v neprospech Zien, ¢o sa prejavuje aj na ich nizSej participacii na investovani do
sofistikovanych finan¢nych produktov, akymi st akcie alebo dlhopisy. Lepsie financné
znalosti sa prejavuji vo vysSej angazovanosti jednotlivcov a domacnosti v planovani
a sporeni na ddchodok (napriklad v trefom ddchodkovom pilieri na Slovensku) a aj
vo vyS8ej miere diverzifikacie portfolii aktiv v prospech rizikovych finan¢nych aktiv.
Vysledky vyskumu mozu byt uZitocné pre tvorcov politik, ¢i uz z pohladu identifika-
cie zraniteInych skupin obyvatelstva s nizkou troviiou finanéného povedomia, ale aj
z pohladu investovania do finanéného vzdelavania na zvySenie finan¢nej gramotnosti
obyvatelstva pre dosahovanie optimélnych ekonomickych a finan¢nych rozhodnuti pre

zlepsenie svojho finan¢ného blahobytu.

Krluacové slova: finanéna gramotnost, rodové rozdiely, dochodkové sporenie, investo-
vanie, diverzifikicia portfolii, dekompozicia, regresna analyza, endogenita, mikrodata

z prieskumov.



ABSTRACT

CUPAK, Andrej: Empirical investigation of differences in financial literacy and its
impact on individual economic and financial outcomes. — University of Economics in
Bratislava. Faculty of Economics and Finance; Department of Banking and Internati-
onal Finance. — Bratislava: NHF EU, 2024, 152 p.

This habilitation thesis examines the study of financial literacy and its positive effects
on the economic and financial decisions of individuals and households. Using unique
microeconomic data from various surveys and surveys (OECD/INFE, HFCS, SCF)
and employing microeconometric decomposition and regression analysis and causal in-
ference methods, this thesis presents several findings. The results suggest that there
are significant differences in the financial literacy of individuals across countries. Inte-
restingly, differences in individuals’ characteristics cannot explain all of the financial
literacy gap, but different institutional characteristics of countries also influence these
differences to a significant extent. The results also show that there are significant gen-
der differences in financial literacy and financial self-confidence to the detriment of
women, which is also reflected in their lower participation in investing in sophisticated
financial products such as stocks or bonds. Better financial literacy is reflected in hig-
her involvement of individuals and households in planning and saving for retirement
(e.g. in the third pension pillar in Slovakia) and also in higher diversification of asset
portfolios in favour of risky financial assets. The results of the research can be useful
for policy makers, both in terms of identifying vulnerable populations with low levels of
financial awareness, but also in terms of investing in financial education to increase the
financial literacy of the population to make optimal economic and financial decisions

improving their financial well-being.

Keywords: financial literacy, gender differences, retirement savings, investing, portfo-

lio diversification, decomposition, regression analysis, endogeneity, survey microdata.
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1 Komentar

Tento komentéar zhriuje publikované ¢lanky, ktoré tvoria samotni habilitacni pracu.
V komentari su priblizené teoretické vychodiskéa a takisto prehlad literatary pre lepSie
pochopenie definovania a merania finan¢nej gramotnosti a jej dolezitosti pre ekonomické
a finan¢né spravania jednotlivcov a domécnosti. Komentar taktiez priblizuje pouzité
empirické data a metody, ktorymi overujeme hlavné vyskumné tézy. V komentéari su v
sthrne prezentované hlavné empirické zistenia, ¢ uz ohladom hlavnych determinantov
finan¢nej gramotnosti jednotlivcov alebo vplyvov finanéného povedomia na finanéné

rozhodovania o sporeni na dochodok alebo o tc¢asti na trhu s akciami a dlhopismi.

1.1 Uvod

Vigcsina financénych a ekonomickych rozhodnuti jednotlivcov a domécnosti je vo svojej
podstate zlozita a vyzaduje si zna¢nu troven financénych znalosti. Z nedédvnych statis-
tik napriklad vyplyva, Ze nedostatok zru¢nosti a vedomosti na prijimanie spravnych
finan¢énych rozhodnuti moéze v priemere stat globalnu doméacnost az 4 740 eur ro¢ne
(Allianz, 2023). Okrem toho, nedavne americké udaje ukazujui, ze nizka angazovanost
jednotlivcov a domacnosti na finanénych trhoch — skrz finan¢nu neinformovanost a
ignoranciu — modze domacnostiam zapric¢init znacné straty blahobytu a to az do vysky
2 % ich ro¢nej spotreby (Cocco a ini, 2005). I napriek tomu, iba mala ¢ast populacie
(dokonca aj vo vyspelych krajinach) vyuziva vyhody finanénych trhov. Napriklad, v
eurozone v priemere iba priblizne 11 % domacnosti drzi akcie a iba 3 % populacie
deklaruje drzbu dlhopisov (ECB, 2023). NavySe, na strane pasiv vyskum ukazuje, ze
pre mensi uver o hodnote 100 tisic dolarov moézu potencidlne straty z nizkej financne;j
gramotnosti doméacnosti ¢init az 10 tisic dolarov pocas celkovej maturity uveru (Cota
a Sterc, 2024).

[ napriek tomu, ze finan¢na gramotnost bola identifikovana ako dolezity determinant
pre optimalne ekonomické a finanéné rozhodnutia na mikro aj makro trovni (napr.
Jappelli, 2010; Fernandes a ini, 2014; Lusardi a Mitchell, 2014; Kaiser a ini, 2022) a
zéujem o tuto tému exponencialne narasta u odbornej aj laickej verejnosti (vid obrazok
1), empiricka literatura stale neposkytuje odpovede na viaceré délezité otazky. Je tomu
tak najmé z dévodu absencie kvalitnych a spolahlivych mikrodat — ¢astokrat jediného

nastroja na meranie finan¢nej gramotnosti u jednotlivcov a domécnosti.

Hlavnym cielom tejto habilita¢nej prace je odhalit nové zistenia o formovani financ-
nej gramotnosti u populécie v krajinach, ktoré boli doteraz malo preskiimané v tomto
ohlade a taktiez skamat dosledky nizkeho finanéného povedomia na niektoré zasadné

ekonomické a finanéné rozhodnutia jednotlivcov a domacnosti.
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Obr. 1: Narastajuci zdujem o tému financnej gramotnosti u odbornej aj laickej verej-
nosti

a) Vyvoj poctu citacii na tému fin. gramotnosti

(=]
S
(=]
<r
(=]
<
(=]
o
8o
& 2
Sha
: I I
<
=
T T T T T T
1995 2000 2005 2010 2015 2020
Rok
b) Vyvoj zaujmu o fin. gramotnost’ na Google Trends
=N
=
~Q
=
S o
=
>
5
e
]
~
<
o
1 T I 1 1
2005 2010 2015 2020 2025
Rok

Pozndmka: Udaje z vyhladavani na platforme Google st priemerované na roéni frekvenciu kvoli
sezOnnym vykyvom.

Zdroj: Spracované na zaklade udajov z Kaiser a ini (2022) a platformy Google (https://trends.
google.com/trends/).

Tato praca prispieva do empirickej literatiry o finan¢nej gramotnosti vo viacerych
oblastiach: i) vyuzitie novych mikroekonomickych udajov zo zistovani a prieskumov o
finan¢nej gramotnosti a bohatstve jednotlivcov a domécnosti; ii) identifikovanie rozdie-
lov v arovni finanéného povedomia u jednotlivcov a identifikovanie zranitelnych skupin
populécie z pohladu nizkej finanénej gramotnosti; iii) odhad vplyvov finanénej gramot-
nosti na ekonomické a finan¢né sprévania jednotlivcov a domécnosti, ako sporenie na
dochodok alebo investovanie do sofistikovanych finanénych néastrojov, akymi st akcie

alebo dlhopisy. Vyskumné oblasti tejto habilita¢nej prace su zhrnuté na obrazku 2.

Vysledky vyskumu v tejto habilitacnej praci naznacuji, ze existuju vyrazné roz-
diely vo finan¢nej gramotnosti (a taktiez vo finanénom sebavedomi) naprie¢ krajinami
a naprie¢ roznymi socio-demografickymi skupinami obyvatel'stva. Napriklad, Zeny do-
sahuju v priemere nizsiu finanént gramotnost ako muzi, kde existuje vyrazné hete-
rogenita naprie¢ krajinami sveta. Zaujimavostou je, Ze rodové medzery vo financ¢nej
gramotnosti st vyraznejsie vo vyspelych krajinach v porovnani s post socialistickymi

krajinami. Vysledky taktiez naznacuju, Ze rozdiely v charakteristikach jednotlivcov ne-
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Obr. 2: Sumarizovanie oblasti vyskumu habilita¢nej prace pomocou “Word Cloud”
schémy
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Pozndmka: Velkost slova / slovného spojenia znazoriuje jeho intenzitu vyskytu v texte.
Zdroj: Vlastné spracovanie na zaklade publikovanych ¢lankov (podkapitoly 2.1 az 2.5) v softvéri Pyt-
hon pomocou ‘wordcloud’ kniznice.

dokazu plne vysvetlit rozdiely vo finan¢nej gramotnosti a institicie a politiky krajin
taktiez zohravaju dolezitu tlohu vo vysvetleni tychto medzier. Medzery vo financénej
gramotnosti a finanénom sebavedomi sa odrazaju na nizsej miere investovania do akcii
alebo dlhopisov. Vysledky vyskumu taktiez naznacuji, Ze troven finan¢nej gramotnosti
jednotlivych doméacnosti je jednym z hlavnych determinantov sporenia na doéchodok v
dobrovolnych schémach, ¢o je hlavnym predpokladom na zabezpecenie finanéného bla-
hobytu v starobe. Finan¢na gramotnost taktiez tzko savisi s lepSie diverzifikovanymi
(rozloZzenymi) finanénymi portfoliami, kedy doméacnosti s vyssim finanénym povedo-
mim alokuju vacsiu ¢ast svojho majetku do rizikovych finanénych aktiv, ¢o je ziaduci

vysledok z pohladu teorii finan¢nej ekonomie.

Celkovo je prezentovany vyskum v tejto habilita¢nej praci vysledkom dlhoroc¢ne;j

spoluprace s viacerymi spoluautormi a spoluautorkami z niekolkych renomovanych
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domécich a medzinarodnych univerzit a vyskumnych instittcii (napr. Ekonomické uni-
verzita v Bratislave, Narodna banka Slovenska, LIS Cross-National Data Center in
Luxembourg, Oesterreichische Nationalbank, University of Michigan, Vienna Univer-
sity of Economics and Business). NavySe, vyskum benefitoval z podpory z niekolkych
domacich (APVV-20-0359, VEGA 1/0221/21) vyskumnych grantovych projektov.

Habilitacné praca sa sklad& z dvoch hlavnych ¢asti. Prva ¢ast prace poskytuje ko-
mentar k publikovanym ¢lankom, kde teoretické vychodiska a prehlad empirickej li-
teratury su popisané v podkapitole 1.2. Hlavné vyskumné otézky a prinosy prace su
popisané v casti 1.3. Data a ekonometrické metody aplikované v ¢lankoch st podrobne
popisané v podkapitole 1.4 a samotné empirické vysledky ¢lankov st prezentované v
podkapitole 1.5. Vysledky st diskutované v zavere¢nej Casti 1.6, pricom tato cast obsa-
huje aj namety pre dalsi vyskum. Druh4 ¢ast prace obsahuje pat publikovanych ¢lankov
(podkapitoly 2.1, 2.2, 2.3, 2.4 a 2.5). Je pritom doélezité poznamenat, Ze tieto publika-
cie podliehaju autorskym préavam nasledujicim vydavatelstvam: Springer Nature B.V.,

Elsevier B.V. a Taylor & Francis Group.
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1.2 Teoretické vychodiska a prehlad literatury

Meranie finan¢nej gramotnosti. 7 tedrie a definicie finan¢nej gramotnosti vy-
plyva, Ze finanénéa gramotnost a finan¢éné znalosti st formou udského kapitalu (napr.
Kapicka a Neira, 2019; Cota a Sterc, 2024), avsak odlisnymi dimenziami. Finan¢né
znalosti st integralnou dimenziou finanénej gramotnosti, ale nie sa jej tplnym ekvi-
valentom. Finanéna gramotnost ma dodato¢ny aplika¢ny rozmer, ktory znamena, ze
jednotlivec by mal mat schopnost a sebaddveru vyuzivat svoje finanéné znalosti na
prijimanie komplexnych finanénych rozhodnuti. V jednej z prvotnych $tudii Huston

(2010) sumarizuje niekol'ko zauzivanych definicii a merani finan¢nej gramotnosti:

e “Financnd gramotnost je schopnost robit informované tsudky a prijimat icinné

rozhodnutia tykajice sa pouZivania penazi a hospoddrenia s nimi.”

e “Financnd gramotnost je schopnost citat, analyzovat, riadit a komunikovat o
osobnijch financnijch podmienkach, ktoré ovplyviiuji materidlny blahobyt. Zahrria
schopnost rozlisovat financné rozhodnutia, diskutovat o peniazoch a financniych
otdazkach bez meprijemnich pocitov (alebo napriek nim), plinovat budicnost a
kompetentne reagovat na Zivotné udalosti, ktoré ovplyvnuju kaZdodenné financné

rozhodnutia, vrdtane udalosti vo vseobecnom hospoddrstve.”

e “Financnd gramotnost je schopnost vyuZivat vedomosti a zrucnosti na efektivne

riadenie financnych zdrojov pre celoZivotné financéné zabezpecenie.”

Definicie finan¢nej gramotnosti naznacuju, Ze informovany spotrebitel by sa mal
vyznat vo viacerych aspektoch komplexného finanéného sveta. Prave preto sa Lusardi
a ini (2010) a Lusardi a Mitchell (2014) vo svojich prvych préacach zamerali na vytvo-
renie suboru otézok (tzv. “The Big Three”)! v ramci dotaznikovych Setreni, ktoré sa
ukézali ako u¢inné pre komplexné vyhodnotenie individualnych finan¢énych vedomosti
a zrucnosti. V najzakladnejSom zneni tieto otézky testuju porozumenie jednotlivcov

konceptom trocenia, inflacie a diverzifikicie rizika:

1. “Predpokladajme, Ze mdte na sporiacom ticte 100 USD a trokovd sadzba je 2 %
rocne. Kolko si myslite, Ze by ste mali na icte po piatich rokoch, keby ste nechali

peniaze rast?”

2. “Predstavte si, Ze irokovd sadzba na vasom sporiacom tucte je 1 % rocne a inflicia

2 % rocne. Kolko by ste si po jednom roku mohli kipit za peniaze na tomto icte?”

3. “Povedzte mi, prosim, ¢i je toto tvrdenie pravdivé alebo nepravdivé. Ndkup ak-

!Tieto otazky sa stali zdkladnym pilierom pre meranie finanénej gramotnosti naprie¢ krajinami a
ich zakladné alebo rozsirené znenie boli aplikované v mnohych empirickych pracach (napr. Lusardi a
Mitchell, 2011b; Van Rooij a ini, 2011; Cupak a ini, 2022; Cota a Sterc, 2024).
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cit jednej spoloénosti zvycajne poskytuje bezpecnejsi viinos ako akciovy podielovyj
fond.”

Celkovo finan¢na gramotnost pozostéva z vedomosti aj z uplatiovania 'udského ka-
pitalu $pecifického pre osobné / rodinné financie. Na obrazku 3 je znazornené schéma
vztahov medzi finanénymi znalostami, vzdelanim, gramotnostou, finanénym spravanim
a blahobytom. V prvom rade, troven celkového vybavenia a dosiahnutého I'udského ka-
pitalu ovplyviiuje finanént gramotnost jednotlivca. Ak mé napriklad jednotlivec prob-
lémy s numerickymi zruénostami, urcite to ovplyvni jeho / jej finan¢nt gramotnost.
Dostupné néastroje (napr. kalkulacky, poc¢itacovy softvér) vSak mozu tieto nedostatky
kompenzovat; preto je vhodnejsie zamerat sa pri merani finan¢nej gramotnosti na infor-
mécie priamo suvisiace s Gspesnou orientaciou v osobnych financiach ako na poctarske
zrucnosti. NavySe, tiroven financnej gramotnosti a samotného financ¢ného spravania
ovplyviuja aj dalsie externé faktory, akymi st ekonomické prostredie, kultura, prefe-
rencie a podobne (napr. Huston, 2010; Jappelli, 2010; Brown a ini, 2018; De Beckker
a ini, 2019).

Obr. 3: Konceptualizacia vztahov medzi finanénou gramotnostou a finanénym blaho-
bytom

/ LUDSKY KAPITAL
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Poznamka: Tato schéma zobrazuje zjednoduseny vztah medzi jednotlivymi elementmi, pri¢om predpo-
klada jednosmerné zavislosti. Treba v8ak zdoraznit, Ze vztahy mozu byt aj obojsmerné, teda endogénne
(vid Jappelli a Padula, 2013).

Zdroj: Spracované na zaklade Huston (2010).

Je taktiez dolezité zdoraznit, ze na troven finan¢nych vedomosti / finanénej gramot-
nosti vyznamne vplyva samotné finanéné vzdeldvanie, teda intervencia na budovanie
finan¢ného povedomia. Vyhodnocovanie efektivnosti politik finan¢ného vzdelavania sa
v poslednych rokoch stalo tstrednou témou v literatire o finan¢nej gramotnosti (napr.
Fernandes a ini, 2014; Kaiser a ini, 2022; De Beckker a ini, 2021; Bover a ini, 2024;
Cannistra a ini, 2024).
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Finanéna gramotnost, ekonomické a finané¢né rozhodovania. Financna gra-
motnost bola identifikovand ako dolezity faktor ovplyviujici ekonomické a finanéné
rozhodnutia a ako mediator akumulovania dostato¢ného majetku na zabezpecenie fi-
nan¢ného blahobytu (Huston, 2010; Behrman a ini, 2012). Jednotlivei a domacnosti

pritom investuju z rozliénych dévodov, ako sumarizuji Browning a Lusardi (1996):
e Vytvorit si rezervu pre pripad nepredvidanych udalosti (motiv opatrnosti);

e Zabezpecit predpokladany budici vztah medzi prijmom a potrebami jednotlivca

(motiv Zivotného cyklu);
e Benefitovat z trocenia a zhodnocovania (intertemporalny substituény motiv);
e Uzivanie si postupne sa zvySujucich vydavkov (motiv zlepSovania);

e Uzivanie si pocitu nezavislosti a moci robit veci, hoci bez jasnej predstavy alebo

konkrétneho zameru konat (motiv nezavislosti);

e Zabezpecit manévrovaci priestor pre realizaciu Spekulativnych alebo obchodnych

projektov (podnikatel'sky motiv);

e Hromadit prostriedky na kapu aktiv (napr. domov, aut) a inych predmetov dl-

hodobej spotreby (motiv splacania);
e Odkéazat majetok (motiv dedenia).

Existuje niekol’ko zauzivanych teoretickych pristupov, ktoré popisuju, ako jednotlivei
a doméacnosti akumuluji finanént gramotnost (ako formu Tudského kapitalu) a ako
uroven finan¢nej gramotnosti determinuje troven ich uspor, drzbu aktiv a v kone¢nom

dosledku akumulovanie bohatstva.

Napriklad, Jappelli a Padula (2013) vytvaraja teoreticky ramec integrovanim inves-
ticie do finanénej gramotnosti do standardného modelu intertemporalnej vol'by. Model
zdoraznuje, ze zhromazd ovanie finanénych informacii mé naklady aj prinosy. Pokial ide
o prinosy, finanéna gramotnost umoznuje spotrebitelom pristup k lepSim investi¢nym
prilezitostiam, ¢im sa zvySuje navratnost kazdého uSetreného eura. Na strane ndkladov

si investovanie do finanénej gramotnosti vyzaduje cas a penhazné zdroje.

Vo svojom modeli Jappelli a Padula (2013) predpokladaju, ze Zivotny cyklus spot-
rebitelov trva dve obdobia, a Ze v obdobi 0 dosahuju prijem y a v obdobi 1 Ziju na
dochodku. Na zaciatku obdobia 0 nemaju ziadne aktiva, ale sit vybaveni zésobou fi-
nan¢nej gramotnosti ®q, ktora depreciuje tempom J. Pociatoéna zédsoba gramotnosti je
to, ¢o I'udia vedia o financiach pred vstupom na trh préace; suvisi teda s rozhodnutiami

o Skolskom vzdelavani a rodinnom zazemi. Navratnost tspor je trokova miera faktora
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R, ktora sa plati na zac¢iatku druhého obdobia z bohatstva prevedeného z prvého do
druhého obdobia. ZvySovanie finan¢nej gramotnosti umoziuje spotrebitelom pristup k
lepsim investi¢nym prilezitostiam a Setri transakéné néklady a poplatky. Predpoklada
sa preto, ze urokovy faktor je funkciou stavu finan¢nej gramotnosti na zaciatku prvého
obdobia:

R(®4) = o7, (1)

kde o € (0,1) a ®; je stav finan¢nej gramotnosti na zaciatku obdobia. Parameter o
je elasticita urokového faktora vzhladom na stav finan¢nej gramotnosti a oznacuje sa
ako vynos z finan¢nej gramotnosti. V stlade s literatirou o Tudskom kapitéali predpo-
kladame, Ze investicie do finan¢nej gramotnosti zvySuju vynosy, aj ked s klesajucou

mierou.

Spotrebitelia vedia zvysit troven finan¢nej gramotnosti investiciou do financ¢nej gra-
motnosti v obdobi 0. Relativne naklady na gramotnost z hl'adiska spotrebného tovaru
st p, ktoré zahffiaji pehiazné a ¢asové naklady vynaloZzené spotrebitelmi. Uroven gra-

motnosti sa teda vyvija podla vztahu:
Oy =(1-9)Dg + o, (2)

kde ¢ oznacuje investicie do finan¢nej gramotnosti. V prvom obdobi si Tudia volia
uspory a investicie do finan¢nej gramotnosti, pricom maximalizuja nasledujticu loga-
ritmickd funkciu uzitocnosti:

Incy+1Ine; (3)

s ohladom na rozpoc¢tové obmedzenia:
Co+s+pp=y a c=Pfs, (4)
kde 0 < 8 <1 je diskontny faktor a s st tdspory v prvom obdobi.

Jappelli a Padula (2013) odvodzuju podmienky prvého radu vzhladom na s a ¢

nasledovne:
1
s:—— = ¢ 5
ﬁCO 1 ( )
afBcys®e!
ip= B ©

Po dodato¢nych kalkulacidch model urc¢uje optimalnu troven finanénej gramotnosti

podl'a nasledovného vztahu:

o ap [@0(1-5)+%] (7)
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a optimalnu uroven investicii / dspor:

g P
1+8+ap

[y +pPo(1-9)]. (8)

Jappelli a Padula (2013) rozsiruja tento jednoduchy model s dvomi obdobiami aj na
model s viacerymi obdobiami (detaily modelu s pristupné v samotnom ¢lanku). Tento
model implikuje, Ze finan¢na gramotnost a bohatstvo st pocas zivotného cyklu silne
prepojené: oba profily sa pocas pracovného zivota zvysuji, bohatstvo dosahuje vrchol
v ¢ase odchodu do dochodku, gramotnost dosahuje vrchol jedno obdobie po odchode
do déchodku a na konci zivotného cyklu oba profily klesajiu. V priereze jednotlivcov
rozneho veku by mala existovat pozitivna korelacia medzi finanénou gramotnostou
a usporami. Tato korelacia zavisi aj od Stedrosti systému socidlneho zabezpecenia.
Systém, v ktorom rozhodovanie o sporeni sprostredkiva vlada, poskytuje malo stimulov

pre jednotlivcov na sporenie a akumuléciu financnej gramotnosti.

Navyse, v nadstavbovej praci Jappelli a Padula (2015) pouzivaji podobny pristup a
odvodzuju teoreticky model, ktory urcuje vztah medzi aroviiou finan¢nej gramotnosti a
investovanim jednotlivcov do rizikovych aktiv v rameci ich portfolii. Tento model taktiez
implikuje pozitivny vplyv finan¢nej gramotnosti na troven investovania do sofistikova-

nych (rizikovych) aktiv akymi st akcie alebo dlhopisy.

Dolezitost finan¢nej gramotnosti pre rozhodovanie o déchodkovom sporeni podpo-
ruje aj teoria od Lusardi a Mitchell (2011a). Napriklad na zaklade modelu rozhodovania
o spotrebe a sporeni, racionéalny spotrebitel ziskava uzitok z rozdelenia spotreby a vol-
ného casu pocas svojho Zivota. V zakladnych nastaveniach spotrebitel riesi optimali-
zalny problém pomocou ocakévanej hodnoty stétu uzitkov za obdobie U(c¢;) spotreby ¢
diskontovanej do stcasnosti koeficientom [ a vynasobenej pravdepodobnostou prezitia

p; od sucasného veku spotrebitela j do najstarsieho mozného veku zivota D:

E [i Bj‘sU(cj)] . )

j=s

V kazdom obdobi sa aktiva (a;) a spotreba (¢;) uréujiu endogénne maximalizaciou
funkcie ocakavaného uzitku vzhladom na intertemporalne rozpoc¢tové obmedzenie. V
prvom obdobi, t. j. pred odchodom do déchodku, je prijem (y;) funkciou zarobkov
(e;) a vynosov z aktiv (a;). Prijem v obdobi odchodu do déchodku je funkciou davok
socialneho zabezpecenia (S.S), dochodku (PP) v zavislosti od dochodkového veku (R),

ako aj vynosov z aktiv (ra;):
yj=ej+ra;, je{S,..,R-1} (10)
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y; = SS;(R) + PPy(R) +raj, je{R,..,D} (11)

Okrem toho spotreba zavisi od prijmu, aktiv a davok, takze:

cj+aj=yj+a;, je{S,..,R-1} pred dochodkom (R) (12)

cj+aj=yj+a;, je{R,..,D} oddoéchodku posmrt (D). (13)

Celkovo model implikuje, Ze spotreba c; zavisi od prijmu, majetku a socidlnych da-
vok. Lusardi a Mitchell (2011a) konstatuju, Ze na vyrieSenie optimaliza¢ného problému
musi jednotlivec pochopit a vyuzit informéacie tykajice sa pravdepodobnosti prezitia,
diskontnych sadzieb, vynosov z investicii, sic¢asnych a budicich prijmov, déchodkového
systému, davok socidlneho zabezpecenia a inflacie. Preto je nevyhnutna zna¢né znalost

tychto ekonomickych pojmov a teda urcita droven finanénej gramotnosti.

Prezentované teoretické modely implikuji, Zze vyssie financéné povedomie jednotliv-
cov a domacnosti vie dopomoct k lepsim a obozretnej$im ekonomickym a finanénym
rozhodnutiam. Tieto tedrie boli aplikované v mnohych empirickych ¢lankoch z réznych
krajin sveta. Zistilo sa napriklad, Ze finan¢na gramotnost podporuje ucast na trhu so
sofistikovanymi finanénymi aktivami (napr. Van Rooij a ini, 2011; Lusardi a Mitchell,
2014; Jappelli a Padula, 2015), diverzifikiciu finan¢énych portfolii (napr. Abreu a Men-
des, 2010; Von Gaudecker, 2015), ale aj planovanie / sporenie na déchodok (napr.
Alessie a ini, 2011; Bucher-Koenen a Lusardi, 2011), ¢o nasledne poméaha akumulovat
vacsie financéné bohatstvo (napr. Behrman a ini, 2012; Lusardi a ini, 2017) potrebné

pre finanénu prosperitu jednotlivych domécnosti.
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1.3 Vyskumné otazky a prinosy prace

Na zaklade predchadzajucej teoretickej a empirickej literattry (popisanej v ¢asti 1.2)
koncipujeme nasledovné hlavné vyskumné hypotézy, ktoré si analyzované v publiko-
vanych ¢lankoch Cupak a ini (2021b), Cupak a ini (2018), Cupak a ini (2019), Cupak
a ini (2021a) a Cupak a ini (2022) (vid podkapitoly 2.1 az 2.5):

e Aké velké su rozdiely vo finan¢nej gramotnosti naprie¢ krajinami?

e S pozorované rozdiely vo financnej gramotnosti spésobené najméa rozdielmi v
individualnych charakteristikach, pripadne zohravaju institucionélne charakte-
ristiky krajin ulohu pri vysvetlovani rozdielov vo finan¢nej gramotnosti v jednot-

livych krajinach?

e Aké velké su rodové medzery vo finan¢nej gramotnosti a dokazu medzeru vysvetlit

aj iné ako individuélne charakteristiky jednotlivcov?

e Ako vplyva troven financnej gramotnosti na planovanie a zabezpecCenie sa na

dochodok?

e Ako vplyva troven finan¢nej gramotnosti na investovanie do rizikovych finané-
nych aktiv, akymi si akcie alebo dlhopisy a existuje heterogenita v spravani

domacnosti naprie¢ ich socio-demografickymi charakteristikami?

Tato habilitacna préaca prispieva vo viacerych rovinach do empirickej literatiry po-
jednévajuicej o finan¢énej gramotnosti a ekonomickom / finanénom spravani jednotlivcov

a domacnosti.?

Hlavny prispevok c¢lanku “Exploring Differences in Financial Literacy Across Coun-
tries: The Role of Individual Characteristics and Institutions” (Cupak a ini, 2021b, vid
podkapitola 2.1) je vyuZitie (v tom ¢ase novo publikovanych) mikrodat zo zistovania
OECD/INFE. Clanok bol medzi prvymi, ktory detailne analyzoval troveil financ¢ne;j
gramotnosti populécie vo viacerych krajinach sveta na zaklade rozsireného poc¢tu ota-
zok finan¢nej gramotnosti. Clanok bol taktiez medzi prvym, ktory pouzil kontrafak-
tualne dekompozi¢né (Blinder-Oaxaca) techniky na sktmanie rozdielov vo financénej

gramotnosti, po vzore studie od Christelis a ini (2013).

Dalsie publikované &lanky “Decomposing gender gaps in financial literacy: New in-
ternational evidence” (Cupak a ini, 2018, vid podkapitola 2.2) a “Gender differences in

risky asset behavior: The importance of self-confidence and financial literacy” (Cupak

2Treba vSak podotkniit, Ze prinosy prace (v ¢ase ich publikovania) sa najmi spajaji s dostup-
nostou novych mikroekonomickych udajov o jednotlivcoch a doméacnostiach. V su¢asnosti uz existuje
viacero podobnych vyskumov, ktoré prinasaju viac detailné zistenia s lepSou dostupnostou kvalitnych
mikroudajov o finan¢nej gramotnosti a finanénom spravani mikroekonomickych subjektov.
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aini, 2021a, vid podkapitola 2.3) nadvézuji na unikatny pristup k novym OECD/INFE
mikrodétam. Stadie boli medzi prvymi, ktoré poukazali na systematické rodové roz-
diely vo finan¢nej gramotnosti (a finanénom sebavedomi) na velkom pocte krajin a
na zaklade velkého po¢tu otézok financnej gramotnosti. Dekompozi¢nymi (Blinder-
Oaxaca) metdodami navySe analyzy ako prvé ukézali, Ze rozdiely v charakteristikach
medzi muzmi a Zzenami nedokazu uplne vysvetlit rodové medzery vo finan¢nej gramot-
nosti a inStitucionalne charakteristiky krajin zohravaja délezita tlohu vo formovani
finan¢nej gramotnosti u zien. Navyse analyzy poukézali aj na dolezitost financnej gra-
motnosti a sebavedomia vo vlastné financ¢né schopnosti ako doélezité determinanty pre
vysvetlenie rozdielov v rizikovom investi¢nom spravani jednotlivcov, ¢o nadvézuje na
predchadzajucu empiricka literatiru v tejto vyskumnej oblasti (napr. Bannier a Ne-
ubert, 2016).

Stvrty publikovany ¢lanok “Financial literacy and voluntary savings for retirement:
novel causal evidence” (Cupak a ini, 2019, vid podkapitola 2.4) prispieva do literatiry
viacerymi sposobmi. V prvom rade, ¢lanok ako jeden z prvych analyzoval droven fi-
nancnej gramotnosti na Slovensku, mélo preskimanou krajinou v tomto ohlade kvoli
absencii kvalitnych mikrodat pre region Strednej a vychodnej Eurépy. Pritom uz exis-
tovalo viacero dokazov o pozitivnom vplyve financénych znalosti a planovania na do-
chodok z inych vyspelych krajin (napr. Alessie a ini, 2011; Bucher-Koenen a Lusardi,
2011). Clanok taktie patril medzi prvé, ktoré odhadovali vplyv finan¢nej gramotnosti
na dochodkové sporenie v dobrovolnych schémach, pricom data umoznovali analyzovat
¢isto dobrovolné sporenie a taktiez sporenie s prispevkami zamestnavatelov. Poslednym
prispevkom je pouzitie novych inStrumentalnych premennych na izolovanie kauzalneho
vplyvu finan¢nej gramotnosti na pravdepodobnost sporenia si na dochodok. Instrumen-
talne premenné boli skonstruované na zéklade paradat dotaznika po vzore Crossley a ini
(2021), kde opytovatelia hodnotili schopnost respondentov porozumiet otazkam a ich

schopnost previest koruny na eura, ¢o sa ukazalo ako validné inStrumenty.

Posledny ¢lanok “Investor confidence and high financial literacy jointly shape inves-
tments in risky assets” (Cupak a ini, 2022, vid podkapitola 2.5) benefitoval z pristupu k
detailnym mikrodatam o finan¢nom spravani americkych domacnosti. Clanok ako jeden
z prvych poukéazal na spolo¢ni dolezitost meranej finan¢nej gramotnosti a finanéného
sebavedomia domécnosti pre investovanie do rizikovych aktiv (akcie, dlhopisy), pricom
bral do ivahy aj makroekonomické o¢akévania doméacnosti — dovtedy mélo preskiima-
nym faktorom na trovni domécnosti. Ukézalo sa, Ze hoci domécnosti nie su profesi-
onalnymi prognostikmi, dovera v ekonomiku (na 5 roénom horizonte) pozitivne savisi
s podielom finan¢ného majetku investovaného do akcii, pricom na menej rizikové dlho-
pisy ma len maly vplyv. Tento novy empiricky vysledok suvisi s nedavanymi zisteniami

od Ng a inf (2016), ktori poukézali na prepojenie medzi doverou v ekonomiku a vykon-
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nostou akciovych trhov v 60 analyzovanych krajinach. Clanok taktie? vyuzil pristup
ingtrumentalnych premennych na odhad (kauzalnych) vplyvov a kvantilové regresie,
ktoré poukéazali na vyraznu heterogenitu v odhadoch naprie¢ distribticiou zavislych

premennych.
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1.4 DaAata a metody
1.4.1 Data

Tak ako kazda empirickda analyza, aj tato praca sa opiera o detailné udaje, pricom
najvacsi doraz je v datach kladeny na meranie finan¢nej gramotnosti a investi¢nych
rozhodnuti jednotlivecov a domécnosti. Hlavnym cielom tejto podkapitoly je oboznamit

Citatela s detailmi pouzitych udajov.

Statistické zistovanie / prieskum. Nakolko sa vyskum v tejto habilita¢nej praci
opiera exkluzivne o mikroekonomické tdaje o jednotlivcoch a doméacnostiach zbieranych
v ramci reprezentativnych statistickych zistovani alebo prieskumov, je na tvod uzitoéné
si priblizit takyto druh zberu dat.

Bethlehem (2009) definuje Statistické zistovanie / prieskum? ako néstroj na zhromaz-
dovanie informécii o presne vymedzenej populécii. Tato populacia nemusi nevyhnutne
pozostavat z osob. Prvky populécie mézu byt napriklad domécnosti, firmy, podniky
alebo skoly. Zvycajne sa informécie zbieraju kladenim otéazok zastupcom prvkov popu-

lacie, pricom sa na tento ucel pouziva jednotny a konzistentny dotaznik.

Jednym zo spdsobov, ako ziskat informécie o populécii, je zhromazdit udaje o vSet-
kych jej prvkoch. Takéto zistovanie sa nazyva s¢itanie (cenzus). I napriek tomu, ze
takyto typ zberu dat poskytuje maximélnu reprezentativnost, tento pristup ma nie-
kolko zasadnych nevyhod ako vysoké finan¢né naklady, ¢asova narocnost alebo zataz

na ucastnikov zistovania v pripade velkého po¢tu monitorovanych informécii.

Bethlehem (2009) uvadza, Ze zistovanie / prieskum je rieSenim mnohych problémov
Statistického s¢itania. Prieskumy zhromazd uji informécie len o malej, vymedzenej Casti
populécie, pricom tato malé ¢ast sa nazyva vzorka. Vzorka v zasade poskytuje infor-
mécie len o vybranych prvkoch populécie, pricom o prvkoch, ktoré nie su sucastou
vzorky, sa neziskaju ziadne informécie. Napriek tomu, ak je vzorka vybranéd spravnym
sposobom, je mozné vyvodit zévery o populacii ako celku. V tomto kontexte “spravny”
znamena, ze vzorka je vybrana pomocou pravdepodobnostného vyberu. Postup pravde-
podobnostného vyberu vyuziva prvok nahody a urcuje, ktoré prvky sa vyberu a ktoré
nie. Ak je mechanizmus vyberu vzorky jasny a da sa urcit pravdepodobnost vyberu,
tak aj vysledky prieskumu umoziuja spolahlivé a presné vyhlasenia o populécii ako

celku.

V praxi ma zber dat pomocou zistovani / prieskumov niekol'ko dolezitych faz, ktoré

sumarizuje Bethlehem (2009):

31 napriek tomu, Ze v Statistickom slovniku zistovanie a prieskum neznamenaji tplne to isté, my
v tejto habilitacnej praci pre jednoduchost pouZivame tieto dva vyrazy ako synonymum.
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e Dizajn prieskumu — rozhodovanie o vyberovej vzorke a populacii, ktora mé tato

vzorka reprezentovat. Tato faza taktiez zahfha vytvorenie dotaznika.

e Zber dat v teréne — zhromazd ovanie informécii o subjektoch (jednotlivei, domac-
nosti, firmy, atd.) na zdklade dotaznika. Informacie sa castokrat zbieraju tzv.
CAPI/CAWI (Computer Assisted Personal / Web Interview) metodou a zazna-
menavaju sa v zariadeniach pouzitim $pecializovaného softvéru (napr. Blaise). Je
pritom dolezité zdoraznit, ze metdda zberu dat (napr. CAPI alebo CAWI) moze
mat vyrazny dopad na samotnu kvalitu prieskumu a zozbieranych odpovedi (vid
Fessler a ini, 2018).

e Editovanie dat — dalSou dolezitou ¢astou procesu je odhalenie chyb v datach
(napr., ak hodnoty lezia mimo moznych intervalov) a taktiez tzv. imputovanie
dat (teda nahradenie chybajicich hodnot zmysluplnymi hodnotami na zaklade
roznych statistickych modelovani). gpeciﬁckou ¢rtou viacerych prieskumov (napr.
o bohatstve domécnosti) je, ze chybajtice hodnoty u premennych st viacnasobne

imputované sofistikovanou statistickou metoédou, ktorta navrhol Rubin (2004).

e Osetrenie neochoty odpovedat — zozbierané tdaje nemusia byt reprezentativne
pre cielova populaciu, pretoze vzorka je ovplyvnend neodpovedanim — to zna-
mena, ze pre niektoré prvky vo vzorke nie si ziskané informécie. Ak sa respon-
denti, ktori neodpovedali, spravaju odlisne vzhladom na skiimané charakteristiky
populacie, vysledky mozu byt skreslené. Na korekciu nerovnakej pravdepodob-
nosti vyberu do vzorky a neochoty odpovedat sa aplikuje tzv. vazenie. Kazdému
prvku vzorky sa priradi urc¢itd vaha. Tieto vahy sa vypocitaja takym sposo-
bom, aby vazené rozdelenie vyberového siboru charakteristik (ako je napriklad
pohlavie, vek, rodinny stav alebo region) odrazalo zname rozdelenie tychto cha-
rakteristik v celkovej populacii. Jednou z najvseobecnejsich metdd na vytvorenie
vah je ich kalibracia (vid Deville a Sarndal, 1992).

e Analyza a diseminécia dat — poslednou fazou je samotna analyza tdajov, publi-

kacia Statistickej spravy a diseminéacia tidajov.

Navyse, Stantcheva (2023) argumentuje, ze Statistické zistovania a prieskumy nie
st len vyskumnym nastrojom a spésobom zberu tidajov. Okrem toho zahfhaju vytva-
. L . 5 L . . v e ” P ot
ranie procesu, ktory vie generovat vzacne tidaje. To umoziuje vyskumnikom vytvorit
vlastni identifika¢nti a kontrolovant variéciu, ¢i uz v rdmci randomizovanych experi-
mentov alebo v tvorbe tzv. inStrumentalnych premennych, ktoré si aplikované aj v

tejto habilitacnej praci.

Medzinarodné zistovanie finan¢nej gramotnosti dospelych OECD/INFE.
Vyskum prezentovany v ¢lankoch Cupak a ini (2021b), Cupak a ini (2018) a Cupak a ini
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(2021a) (vid podkapitoly 2.1, 2.2, 2.3) sa opiera o mikroekonomické idaje zo zistovania
OECD/INFE (OECD/INFE International Survey of Adult Financial Literacy).*

OECD/INFE (Medzinarodné siet pre finanéné vzdelavanie) zbiera udaje o kompe-
tencidch v oblasti finan¢nej gramotnosti dospelych oséb. Hoci sa zistovanie uskutociuje
vo viac ako 30 krajinach sveta, len niekolko krajin poskytuje iidaje na vyskumné tcely.
Tato praca vyuziva tdaje na individuédlnej trovni z Rakuska, Brazilie, Kanady, Chor-
vatska, Finska, Nemecka, Hongkongu, Madarska, Jordanska, Holandska, Ruska, Spo-
jeného kralovstva a Spanielska, o spolu predstavuje viac ako 20 000 pozorovani (vid
prehlad v tabulke 1). Jedine¢nou ¢rtou tohto zistovania je, Ze otézky su kladené harmo-
nizovanym sposobom v réznych krajinach, vdaka ¢omu si vysledky porovnatelné — ¢o
je velkd vyhoda v porovnani s predchédzajicimi zistovaniami / prieskumami o finané-
nej gramotnosti a finanénych kompetenciach jednotlivcov. Aj stubor otazok o finan¢ne;j
gramotnosti je Sirsi ako v predchadzajucich vyskumoch, ktoré sa zvycajne zameriavaji
na maly stubor troch/styroch (“The Big Three”) zakladnych otézok o finan¢nej gramot-
nosti tykajacich sa arokovych sadzieb, inflacie a diverzifikacie / rizikovosti (vid Lusardi
a Mitchell, 2014). V zistovani OECD /INFE otéazky zahinaja pojmy ako ¢asova hodnota
penazi, uroky platené z tiverov, urok a istina, zlozené tirocenie, riziko a vynos, inflacia
a diverzifikacia rizika, ¢o poskytuje ovela §ir§i ramec pre meranie finan¢nej gramotnosti
na individualnej trovni. Velkou vyhodou OECD/INFE udajov je aj to, Ze obsahuji
Standardné socio-demografické premenné a zakladné informécie o tom, aké druhy aktiv

drzia jednotlivci a aké preferencie maja k sporeniu / investovaniu.

Tabulka 1: Prehlad o OECD/INFE zistovani

Krajina Institicia ]’_)au}m zbern T.'Vp zistova- Vyberovad metoda Velkost
udajov nia vzorky
Rakisko (AT) Oesterreichische Nationalbank 2014 CAPI Stratifikovany vyber 1994
Brazilia (BR) Banco Central do Brasil 2015 CAPI i;;?nﬁkomny vyber so zhlukova- 2 002
Kanada (CA) Financial Consumer Agency of ), - CATI Kvotny vyber 1002
Canada
Chorvatsko (HR) Croatian National Bank and Cro- CAPI Stratifikovany vyber 1049
atian Financial Services Agency
Tniversity ; : i atifikovany vyber s ar
Finsko (FI) lelerslty of Tampere and Uni 2014 CAPI SFrdtlﬁkomny vyber so zhlukova- 1533
versity of Vaasa nim
Nemecko (DE) Deutsche Bundesbank 2016 CATI Stratifikovany vyber 1001
Hongkong (HK) Investor Education Center 2015 CAPI Stratifikovany vyber 1 000
Madarsko (HU) Magyar Nemzeti Bank 2015 CAPI Kvotny vyber 1 000
Jordansko (JO) INJAZ 2016 CAPI Stratifikovany vyber 1140
Holandsko (NL) Money Wise 2015 CAWI N.A. 1018
Rusko (RU) R"qustry of 'Fmancc of the Rus- 2015 CAPI Stratifikovany vyber 1649
sian Federation
Spojené kralovstvo (UK) Money Advice Service 2015 CATI/CAWI  Stratifikovany nahodny vyber 1 000
Spanielsko (SE) Banco de Espana 2015 CATI/CAWI  Stratifikovany nahodny vyber 8 554
23 942

Zdroj: CAPI (Computer Assisted Personal Interview), CAWI (Computer Assisted Web Interview),
CATT (Computer Assisted Telephone Interview).
Zdroj: Spracované na zéklade OECD/INFE.

4Viac informacii o zistovani a o pristupe k tymto mikrodatam je dostupnych tu: https://www.
oecd.org/en/networks/infe.html.
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Detaily o samotnych premennych pouzitych v empirickych analyzach si popisané v
sumarnej tabulke 2. Je pritom doélezité spomenut, Ze publikiacie Cupak a ini (2021b)
a Cupak a inf (2018) pouzivaju Standardné merané skore financnej gramotnosti — teda
pocet bodov za spravne zodpovedané otazky o financiach — (v sulade s Lusardi a Mit-
chell, 2014) — ako zéavisla premennu, zatial ¢o ¢lanok Cupak a ini (2021a) aplikuje
informéaciu o drzbe finan¢nych aktiv (akcie a dlhopisy) ako vysvetlovant premenni.
Tabulka 2 obsahuje aj sithrnné informécie o dalsich vysvetIujicich premennych, ktoré

st pouzité v regresnych analyzach a dekompoziciach.

Tabulka 2: Popis premennych z OECD/INFE pouzitych v ¢lankoch Cupak a ini
(2021b), Cupak a inf (2018) a Cupak a ini (2021a)

Premenna Definicia

Pocet spravne zodpovedanych otazok jednotlivcom tykajucich sa fi-
nancnej gramotnosti (¢asova hodnota pehazi, Groky platené z ve-
rov, urok a istina, zlozené urocenie, riziko a vynos, inflacia a diver-
zifikacia rizika); skore od 0 do 7

Sebahodnotenie dévery jednotlivea vo vlastné znalosti o finanénych
zélezitostiach: od 1 “velmi nizke” po 5 “velmi vysoké”

Umela premenné = 1, ak ma jednotlivec finanéna rezervu (na trovni

Finan¢na gramotnost: pocet spravnych odpovedi

Finan¢né sebavedomie

Prijem aspoil troch mesa¢nych prijmov) pre pripad, Ze by stratil zamest-
nanie

Pohlavie Umel4 premenna = 1, ak ide o Zenu

Single Umeld premenna = 1, ak jednotlivec zije sam

Univerzitné vzdelanie Urflela p,remenna = 1, ak je najvyssie dosiahnuté vzdelanie vyso-
koskolské

Vekové kategoria (18-29) Umel4 premenna = 1, ak ide o jednotlivca vo veku od 18 do 29
rokov

Vekova kategéria (30-49) Umel4 premenna = 1, ak ide o jednotlivca vo veku od 30 do 49
rokov

Vekova kategoria (50-69) Umeld premenna = 1, ak ide o jednotlivca vo veku od 50 do 69
rokov

Vekova kategoria (70+) Umeld premenna = 1, ak ide o jednotlivca vo veku od 70+ rokov

Zamestnany Ur}lola premenné = 1, ak je platené zamestnanie (praca pre niekoho
iného)

$7¢0 Umela premenna = 1, ak je samostatne zarobkovo ¢inny (pracuje
sam na seba)

Déchodca Umela premenna = 1, ak je na déchodku
Umela premennd = 1, ak je nezamestnany alebo nepracuje (napr.

Iné, nepracujici uden, hlada si pracu, stard sa o domacnost, nemoze pracovat pre

chorobu, student)

Umel4 premenné = 1, ak je jednotlivec v domacnosti zodpovedny
za rozpocet a drzi rozpocet

Umel4 premenna = 1, ak jednotlivec aktivne spori v jednom z nasle-
Aktivne spori dujucich systémov (hotovost doma, sporiaci ucet, neformalny spo-
riaci klub, investi¢né produkty)

Umel4 premenna = 1, ak jednotlivec vo svojom finan¢nom portféliu
vlastni akcie alebo dlhopisy

Umelad premenna: 1, ak si jednotlivec stanovuje dlhodobé finanéné
ciele

Drzi rozpocet

Drzi rizikové aktiva

Finan¢né planovanie

Pozndmka: Udaje st zbierané na trovni jednotliveca.
Zdroj: Spracované na zaklade OECD/INFE dotaznika.

Zistovanie o financiach a spotrebe domacnosti. Vysledky vyskumu prezento-
vaného v publikicii Cupak a ini (2019) (vid podkapitola 2.4) st zalozené na zaklade
mikroekonomickych udajov zo Zistovania o financiach a spotrebe doméacnosti (House-
hold Finance and Cosumption Survey, HFCS). HFCS je medzinarodné reprezentativne

zistovanie, ktoré zbiera v harmonizovanej forme tidaje o domacnostiach a jednotlivcoch.
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Udaje sa zbieraju kazdé tri roky (2010, 2014, 2017, 2020/21) v krajinach eurozény a
dalsich krajinach ako Cesko, Madarsko alebo Polsko. Hlavny ciel zistovania je moni-
torovanie aktiv a pasiv domacnosti, avSak mikrotudaje obsahuji aj detailné informacie
o prijmoch, spotrebe a roéznych socio-demografickych charakteristikich doméacnosti a

jednotlivcov.?

Tabulka 3: Popis premennych z HFCS pouzitych v Cupak a ini (2019)

Premenna Definicia
Zavislé premenné

Umela premennéa = 1, ak si referenéné osoba v domacnosti spori na
Sporenie bez prispevkov zamestnavatela dochodok vo forme sikromnych déchodkovych fondov alebo zmlav
o celozivotnom poisteni bez prispevkov zamestnavatela
Umeléd premenna = 1, ak si referen¢né osoba v doméacnosti spori na
Sporenie s prispevkami zamestnavatela déchodok vo forme stikromnych déchodkovych fondov alebo zmluv
o celozivotnom poisteni s prispevkami zamestnavatelov
Nezavislé premenné
Pocet spravne zodpovedanych otézok referenénou osobou v doméc-
Finantna gramotnost: pocet spravnych odpovedi nosti tykajicich sa finanénej gramotnosti (irokové sadzby, inflacia,
diverzifikicia, riziko); skore od 0 po 4
Umeld premenné = 1, ak vSetky otazky tykajtce sa financnej gra-
motnosti boli zodpovedané spravne
Stbor umelych premennych pre 5 prijmovych kvintilov, v ktorych
sa dand domécnost nachadza

Finan¢na gramotnost: vsetky spravne odpovede

Prijmové kvintily

Muz Umeld premenna = 1, ak je referenénou osobou v domécnosti muz
Deti Umeld premenna = 1, ak ma domécnost aspon jedno dieta
Jedno¢lenna doméacnost Umela premenna = 1, ak ide o jedno¢lenni domécnost

Stbor umelych premennych pre 5 vekovych kategorii (16-34, 35-44,
45-54, 55-62 a 63+) referen¢nej osoby v doméacnosti

Umeld premenna = 1, ak mé referenéna osoba v domécnosti vyso-
koskolské vzdelanie

Umeléd premenna = 1, ak referen¢na osoba v doméacnosti deklaruje
pozitivny postoj k riziku

Umelé premennda = 1, ak je referenéna osoba v domacnosti zamest-
nana za mzdu

Umeléd premenna = 1, ak je referen¢na osoba v domacnosti samos-
tatne zarobkovo ¢inné osoba

Umela premenna = 1, ak je referentnéa osoba v domécnosti neza-

Vekové kategorie
Vysokoskolsky titul
Postoj k riziku
Zamestnany

Samostatne zarobkovo ¢inna osoba

Nepracujtca osoba mestnand (vratane nezamestnanych, Studentov a 0séb v doméac-
nosti)

=, Umeld premenna = 1, ak domécnost Zije v meste (nad 50 000 oby-

Zivot v meste .
vatelov)

Vlastnictvo hlavného bydliska domacnosti Umela premenné = 1, ak domécnost vlastni svoje hlavné obydlie
Umela premennd = 1, ak doméacnost vlastni iné nehnutelnosti

lastnictvo inej nel Inosti s
Vlastnictvo inej nehnutelnosti (napr. dom, byt, garé?, pozemok, at d.)

Instrumentélne premenné

Schopnost referencnej osoby v doméacnosti porozumiet otédzkam v
prieskume; od slabej (1) po vyborna (4)

Schopnost referen¢nej osoby v domécnosti prepocitat pefiazné hod-
noty zo slovenskych kortn na eura; od slabej (1) po vybornua (4)

InStrumentalna premenné 1

InStrumentalna premenné 2

Pozndmka: Udaje st zbierané na trovni domécnosti, za ktort odpoveda referencna osoba. Touto
osobou je spravidla osoba, ktord ma najvyssie dosiahnuté vzdelanie, resp. osoba, ktora mé na
starosti hospodérenie domacnosti.

Zdroj: Spracované na zaklade HFCS dotaznika.

I napriek tomu, Ze zistovanie prebieha na medzinarodnej trovni, tato praca pouziva
iba udaje pre Slovensko (konkrétne za rok 2014), nakolko ostatné krajiny nezhromaz-

duju vsetky potrebné informacie pre ucely tohto vyskumu. Velkou vyhodou sloven-

SViac informacii o zistovani a o pristupe k datam je dostupnych tu: https://nbs.sk/en/
research-at-nbs/household-finance-and-consumption-survey-hfcs/.
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ského HFCS teda je, ze okrem Standardnych otazok existuji informacie o financ¢nej
gramotnosti a sporeni na dochodok v réznych dochodkovych planoch (konkrétne 3.
dochodkovy pilier bez / s prispevkami zamestnavatelov). Celkovo udaje HFCS 2014
zhromazduja informécie pre viac ako 2 000 doméacnosti, avsak tato praca pracuje iba
so sub-vzorkou pre priblizne 1 200 domécnosti, nakolko déchodcovské domécnosti st

vylicené z analyz o doplnkovom dochodkovom sporeni.

Velkou vyhodou HFCS déat su aj detailné informécie o dochodkovom sporeni jednot-
livych domacnosti. Z tohto titulu v regresnej analyze modelujeme niekol'ko zavislych
premennych: umelé premenné ohl'adom participacie na doplnkovom déchodkovom spo-
reni (treti dochodkovy pilier v kontexte Slovenska) a taktiez velkost prispevkov do
tychto schém. NaSou hlavnou vysvetlujucou premennou je skore financnej gramotnosti
(ktoré je standardne pocitané ako pocet spravne zodpovedanych otazok o financiach).
V empirickej analyze taktiez zohladhujeme vplyv velkého mnozstva kontrolnych pre-
mennych, ktoré sa bezne pouzivaju v literatire o rodinnych financiach. Déta taktiez
umoziuju skonstruovanie tzv. inStrumentilnych premennych na zohladnenie moznej
endogenity finan¢nej gramotnosti. Detaily a popis vSetkych premennych, ktoré vstu-

puji do empirickej analyzy su popisané v tabulke 3.

Zistovanie o spotrebitel'skych financiach. Posledny ¢lanok Cupak a ini (2022)
(vysledky prezentované v podkapitole 2.5) pouziva mikrodata zo Zistovania spotrebi-
tel'skych financii (Survey of Consumer Finances, SCF). SCF je narodné reprezentativne
zistovanie o domacnostiach v Spojenych statoch americkych (USA), ktoré zastresuje
Rada guvernérov Federalneho rezervného systému kazdé tri roky s cielom ziskat kom-
plexné udaje o finan¢nej situacii domécnosti. SCF ma dlhoroc¢ni tradiciu a tudaje zhro-
mazduje uz od roku 1989. Udaje zahffiaji mnohé podrobnosti o bilancii doméacnosti
vratane vlastnictva konkrétnych aktiv a dlhov, ako aj velkosti tychto aktiv. Zistovanie
obsahuje aj informécie o prijmoch, spotrebe, dochodkoch a demografickych charakte-
ristikdch jednotlivcov v rdmci domécnosti. V praci pouzivame prierezové udaje z roku

2019, ktoré zahfnaja kompletné informécie pre 5 777 americkych domécnosti.

Analyza na zéklade SCF mikrodét je zalozend na bohatom stibore informécii o
investiciach do rizikovych finan¢énych aktiv, merané na trovni domacnosti. Tieto in-
vesticie zahfnaji finanéné nastroje a ucty s priamo alebo nepriamo drzanymi akciami,
dlhopismi a inymi dlhovymi cennymi papiermi. Hoci rozne finanéné nastroje zahinaja
roznu mieru rizika, zoskupujeme nastroje do dvoch sirokych kategorii: akcie a dlhopisy.
NasSou prvou zavislou premennou je umeld premenné, ktora nadobuda hodnotu 1, ak

domécnost vlastni akcie a 0 v opa¢nom pripade, a bindrnu premennt, ktora nadobida

SViac informécii o zistovani, zakladnych vysledkoch a o pristupe k mikrodatam je dostupnych tu:
https://www.federalreserve.gov/econres/scfindex.htm.
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hodnotu 1, ak doméacnost vlastni dlhopisy a 0 v opa¢nom pripade. Nasa druhé zavisla
premennd pozostava z podielov celkovych finan¢énych aktiv (vratane déchodkovych aé-
tov) drzanych v akciach alebo dlhopisoch, podmienenych drzbou tychto finanénych

aktiv.

Tabulka 4: Popis premennych z SCF pouzitych v Cupak a ini (2022)

Premenna Definicia
Zavislé premenné

Umeld premenna = 1, ak domécnost drzi akiakol'vek akciu nasledu-
juceho typu: verejne obchodované akcie, akciové podielové fondy,
kombinované fondy, IRA/Keogh investované do akcii, iné spravo-
vané aktiva s akciovym podielom (napr. anuity, trusty, MIA), do-
chodkové uéty sporivého typu investované do akcii, sporiace uéty
klasifikované ako 529 (vzdelavacie sporiace uéty)

Podiel hodnoty akeif na celkovych finanénych aktivach (vratane do-
chodkov)

Umel4a premenna = 1, ak domécnost drzi akékol'vek nastroje tohto
typu: Statne sporiace dlhopisy, podnikové dlhopisy, komeréné cenné
papiere, Statne alebo obecné nesporiace dlhopisy, zahraniéné dlho-
pisy a iné nesporiace dlhopisy, dlhopisy, cenné papiere kryté hy-
potékami, obchodovatelné vkladové certifikaty, Statne pokladni¢né
poukazky (T-bills), statne pokladni¢né certifikaty (T-certificates),
statne dlhopisy (T-bonds), dlhopisy s nulovym kupénom a podobné
nastroje, s ktorymi sa bezne obchoduje na finanénych trhoch
Podiel dlhopisov a inych dlhovych cennych papierov na celkovych
finan¢énych aktivach (vratane déchodkov)

Investovanie do akcii

Podiel akcii na finan¢nych aktivach

Investovanie do dlhopisov

Podiel dlhopisov na finanénych aktivach

Nezavislé premenné
Pocet spravne zodpovedanych otazok referenénou osobou v doméc-
Finan¢na gramotnost: pocet spravnych odpovedi nosti tykajucich sa finan¢énej gramotnosti (irokové sadzby, inflacia,
riziko); skére od 0 po 3
Sebahodnotenie dovery referencnej osoby v domécnosti vo vlastné

Financ¢né sebavedomie znalosti o finanénych zalezitostiach: od 1 “velmi nizke” po 5 “velmi
vysoké”
Dévera referen¢nej osoby v doméacnosti v celkovii vykonnost ekono-
Dovera v ekonomiku miky USA v horizonte 5 rokov v porovnani so si¢asnostou (2019):

od 1 "situacia bude horsia"do 3 "situacia bude lepsia"

Umeld premenné = 1, ak referen¢na osoba v domécnosti deklaruje
pozitivny postoj k riziku

Cisté bohatstvo domécnosti drzané v nehnutelnostiach (celkové
hodnota nehnutelnosti minus prislusné zavizky)

Umeld premennd = 1, ak doméacnost vlastni alebo sa podiela na
vlastnictve akychkol'vek stikromne vlastnenych podnikov

Celkovy penazny a nepefiazny bezny prijem doméacnosti po odpo-
¢itani dani z prijmu a prispevkov na sociilne zabezpeéenie. Dis-
ponibilny prijem domécnosti sa vypocita tak, ze sa od hrubého
prijmu domacnosti (zistovaného v SCF) odpoditaja dane z prijmu
simulované pomocou programu TAXIM, ktory poskytuje NBER
(https://taxsim.nber.org/to-taxsim/scf27-32/)

Umela premenné = 1, ak doméacnost v minulosti prijala dedi¢stvo
alebo dar

Postoj k riziku

Cisté bohatstvo z nehnutelnosti

Stkromne vlastnené podniky

Disponibilny prijem domacnosti

Prijaté dedi¢stvo/dar

Pozndmka: Udaje st zbierané na urovni doméacnosti, za ktora odpoveda referenéné osoba. Touto
osobou je spravidla osoba, ktord ma najvyssie dosiahnuté vzdelanie, resp. osoba, ktorda mé na
starosti hospodarenie doméacnosti. Data obsahuju aj d'alsie premenné (velkost doméacnosti, pocet
deti, rodinny stav, vek, pohlavie, vzdelanie, zamestnanecky status), ktoré pre kratkost priestoru
vynechavame. Data taktieZ obsahuju inStrumentéalne premenné (vzdelanie matky / otca a pouzi-
vanie dokumentov pre zodpovedanie finan¢nych otazok), ktoré sit pouzité v regresnej analyze.
Zdroj: Spravované na zaklade SCF dotaznika.

Hlavnymi vysvetlujucimi premennymi v regresnej analyze (po vzore, napr. Lusardi a
Mitchell, 2014; Bannier a Schwarz, 2018) st troven finanénej gramotnosti a sebadovery,

ktoré boli neddvno pridané do SCF. V zistovani sa klada Standardné tri otazky, ktoré
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sa tykaju inflacie, arokovych mier a rizikovosti. Deatily SCF mikrodat umoziuji aj
vytvorenie premennej, ktord meria troven sebadovery investora vo vlastné finanéné
zrucnosti na zéklade otazky: “Na stupnici od nuly do desiatich, kde nula znamend, Ze
sa vébec nevyzndte do osobnijch financii a desat je vybornd informovanost o osobnijch

financidch, aké c¢islo by ste vy (a vd§ manzel/manzelka/partner) dali na tejto stupnici?”.

SCF zahfna aj dalsiu premennt tykajucu sa ocakavani o budicom makroekonomic-
kom vyvoji ekonomiky USA v horizonte piatich rokov, ktort pouZivame ako dalsiu
mieru dovery. Respondentom bola v ramci zistovania polozené nasledujtica otéazka:
“Rad(a) by som sa Vs opytal(a) na Vase ocakdvania do budicnosti. Ocakdvate, Ze v
najblizsich piatich rokoch bude americkd ekonomika rdast lepsie, horsie alebo priblizne
rovnako ako v sicasnosti?”. Dominitz a Manski (2004) popisuju tento druh premennej

ako déveru v ekonomiku.

Vsetky ostatné kontrolné ako aj inStrumentalne premenné, ktoré vstupuju do re-

gresnej analyzy, su detailne popisané v tabulke 4.

1.4.2 Ekonometrické metody

Teoretické vychodiska préace naznacuju, Ze troven finanénej gramotnosti (Tudského ka-
pitalu) ako aj finan¢éné rozhodovania ovplyviiuje viacero faktorov, ¢i uz individualnych
alebo externych. Navyse, teoria implikuje, Ze finan¢né znalosti vyznamne ovplyviuji
ekonomické a financné spravanie sa jednotlivcov a domécnosti. V tejto Casti popisu-
jeme zakladné ekonometrické metddy, na zaklade ktorych overujeme vyskumné hypo-
tézy. Tieto ekonometrické odhady zahinaja klasickii regresnu analyzu, dekompozi¢né
metody, ale aj kauzalnu dvoj-krokovi metoédu najmensich stvorcov (Two-Stage Least-

squares, 2SLS) a nepodmienené kvantilové regresie.

Odhad rozdielov vo finan¢nej gramotnosti naprie¢ jednotlivcami a krajinami
pomocou dekompozi¢nych metdéd. V ramci empirického skiimania sa najskor za-
meriavame na odhalenie a vysvetlenie rozdielnych trovni vo finan¢nej gramotnosti na-
prie¢ krajinami. KedZe nas priméarne zaujima vysvetlenie rozdielov (medzier) v pozo-
rovanej financnej gramotnosti v jednotlivych krajinach, dekomponujeme ich pomocou
Blinder-Oaxaca (B-O) metodologie (Blinder, 1973; Oaxaca, 1973). B-O dekompozicia
sa v literature o trhu prace pouzivala prevazne na Stidium rozdielov v mzdach a za-
mestnanosti. V poslednom ¢ase sa vSak tato metdda zacala uplathovat aj v oblasti
rodinnych financii na vysvetlenie rozdielov v drzbe akcii medzi doméacnostami v USA a
eurozone (napr. Christelis a ini, 2013) alebo rozdielov v bohatstve v krajinéch eurozony
(napr. Mathé a ini, 2017).

V nasom pripade B-O dekompozicia definuje priemerny rozdiel v skore financnej
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gramotnosti (A FL,) jednotlivcov z konkrétnej skiimanej krajiny (c € { AT, BR, ..., ES})
a jednotlivcov z referen¢nej skupiny, Finska”. Priemerny rozdiel je dekomponovany na
dve hlavné ¢asti — rozdiely v pozorovatelnych individudlnych charakteristikach, ktoré su
predmetom skiimania a druht, ktord nie je mozné vysvetlit rozdielmi v pozorovanych

individualnych charakteristikach - t. j. rozdielmi v koeficientoch (parametroch):

AFL.= (Xeej—X0)Beej + X.(Besj-Be) - (14)
~~ —
rozdiely v charakteristikdich rozdiely v parametroch

Empiricky vyskum navyse ukazuje, ze na troven finan¢ného povedomia nevplyvaji
iba samotné charakteristiky jednotlivcov, ale aj ekonomické prostredie krajin (Jappelli,
2010). Preto v podobnom duchu ako Christelis a ini (2013) v druhom kroku korelujeme
odhadnuté komponenty z B-O dekompozicej analyzy, X é(Bc:j - BC), s vybranymi cha-
rakteristikami krajin ako HDP na obyvatela, podiel pouzivatelov internetu, priemerna
dlzka 7ivota, podiel Ziakov strednych §kol, kapitalizacia akciového trhu, vysledky testov

PISA a miera socidlnych prispevkov (ukazovatel socidlneho statu).8

Podobnym metodologickym pristupom (rovnica 14) skiimame rozdiely vo finan¢ne;
gramotnosti medzi roznymi typmi jednotlivcov naprie¢ krajinami. Na zéklade predché-
dzajucej literatiry (napr. Fonseca a ini, 2012; Bucher-Koenen a ini, 2017) sa najmé
zameriavame na kvantifikovanie rodovych rozdielov vo finan¢nej gramotnosti medzi
muzmi a Zenami, pricom zohladiujeme aj ddlezitost ostatnych relevantnych charakte-
ristik (napr. prijem, vzdelanie, vek, zamestnanie) pre akumulaciu Tudského kapitélu.
Aj v tejto analyze pomocou Blinder-Oaxaca dekompozi¢nej metédy dekomponujeme
pozorovany priemerny rozdiel v meranom skore finan¢nej gramotnosti medzi muzmi
(M) a zenami (W) na cast, ktora existuje kvoli rozdielom v charakteristikich medzi
muzmi a Zenami a na c¢ast, ktora nie je vysvetlitelna pozorovanymi charakteristikami

(resp. rozdiely v parametroch).”

Odhad rodovych rozdielov v investovani jednotlivcov pomocou dekompo-
zicnych metéd. Skimanie dolezitosti finan¢nej gramotnosti pre ekonomické a fi-
nan¢né rozhodnutia opéat za¢iname aplikovanim kontrafaktualnych (hypotetickych) de-

kompoziénych metod. Nakolko je nasou zavislou premennou umela (0/1) premenné,

"Vyber Finska ako referen¢nej kategorie je opodstatneny nielen z dévodu dostupnosti idajov, ale
aj z inych dovodov. Napriklad finska populacia (dospeli aj stredoskolaci) sa v roznych prieskumoch
finanénej gramotnosti (OECD, 2013, 2016) umiestiiuje medzi najlepsimi v porovnani s populéciou z
inych eurépskych krajin. Okrem toho, finske domécnosti vykazuju intenzivnu interakciu s finanénymi
trhmi, kedZe takmer 39 % doméacnosti ma vo svojich portféliach rizikové finan¢éné aktiva (Bover a ini,
2016).

8Blizsie detaily o pouzitej metodologii stt dostupné v Cupak a ini (2021b) (podkapitola 2.1).

9Viac detailov ohladom pouzitej metodolégie je pristupnych v Cupak a ini (2018) (podkapitola
2.2).
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¢i jednotlivei investuju do sofistikovanych aktiv (akcie, dlhopisy), tak je nutné pouzit
alternativnu B-O dekompoziént metodu, ktora navrhol Fairlie (2005). Rozdiely medzi
muzmi (M) a zenami (W) v drzani aktiv pomocou dekompozi¢nej metédy mozeme

zapisat nasledovne:

Pr(YM=1]XM) - Pr(Y" = 1]X") = [AXM/aM - AXWBM] + [AXMBM - AXMBW],

rozdiely v charakteristikach rozdiely v parametroch

(15)
kde XM a XW predstavuju skupinu kontrolnych premennych pre muzov a Zeny spolu
s vektormi koeficientov (M a ") odhadnutych osobitne pre obe skupiny. A je distri-
bu¢na funkcia logistického rozdelenia. V naSom cvi¢eni nas zaujima najmé prispevok

jednotlivych charakteristik vysvetlujucich “rozdiel v charakteristikach”.10

Odhad vplyvu finan¢nej gramotnosti na déchodkové sporenie pomocou re-
gresnej analyzy. Vztah medzi finanénou gramotnostou a sklonom k sporeniu na
dochodok v sukromnych déchodkovych schémach (3. déchodkovy pilier) na Slovensku
odhadujeme pomocou zakladného linearneho pravdepodobnostného modelu, pricom
kontrolujeme pre dolezitost velkého po¢tu socio-demografickych a ekonomickych fak-

torov:
Pr(Y;=1lz) =Bo+ - FL; + B2 - X; +u;, (16)

kde Y; je zavisla umel& premennéa rovnajica sa 1, ak si i-ta jednotlivdi doméacnost dob-
rovolne spori na dochodok, F'L; je Groven finan¢nej gramotnosti merané po¢tom sprav-
nych odpovedi alebo umelou premennou, ak boli vSetky otézky zodpovedané spréavne,
X je subor kontrolnych premennych ovplyviujicich finan¢né rozhodovanie jednotlivca,
ako je prijem, pohlavie, vzdelanie, vek, zamestnanecky status, postoj k riziku, vlastne-

nie deti, ako aj regionalne umelé premenné a u; je ndhodny poruchovy ¢len.

Navyse, nakolko predchadzajica teoreticka aj empiricka literatira (napr. Jappelli a
Padula, 2013; Lusardi a Mitchell, 2014; Deuflhard a ini, 2019) identifikovala finan¢nu
gramotnost ako mozni endogénnu premennul!, aplikujeme dvoj-krokovi metédu naj-
mensich Stvorcov (Two-Stage Least-Squares, 2SLS) pouZitim tzv. inStrumentélnych

premennych na osetrenie tohto problému.

V naSom pripade pouzivame inStrumentalne premenné na identifikovanie mozného
kauzalneho vplyvu finan¢nej gramotnosti na dochodkové sporenie. Vo vSeobecnosti,
inStrumentalna premenné by mala savisiet iba s endogénnou premennou (finan¢na

gramotnost v naSom pripade) a nemala by ovplyviovat zavisli premennd nijakym

10Blizgie detaily o pouzitej metodologii st dostupné v Cupak a ini (2021a) (podkapitola 2.3).
1Viac detailov o moznej endogenite finanénej gramotnosti, jej dévodov a désledkov pre odhadnuté
regresné koeficienty je dostupnych v prilohe A.
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inym kanalom. V praxi je velmi naro¢né najst takéto informécie, avsak HFCS data
obsahuju aj tzv. paradatovi ¢ast (ktort vypliiaji skiseni opytovatelia). Z tejto ¢asti
vyuzivame dve premenné (schopnost respondentov preratat slovenské koruny na eura
a schopnost porozumiet otazkam v dotazniku). Predpokladame, ze respondenti, ktori
maju lepSie tieto schopnosti, budi mat aj lepsiu schopnost spravne zodpovedat otézky
o financ¢nej gramotnosti, avsak tieto inStrumentalne premenné nemaji mat preco suvis s
nasou zavislou premennou. Toto dava predpoklad pre zvolené instrumenty byt validné.
Téato hypotéza navySe suvisi so zisteniami od Crossley a ini (2021), ktori poukazali
na nizsiu chybovost respondentov v ich odpovedani na otazky finan¢nej gramotnosti v

pritomnosti opytovatelov.

Formélne vieme 2SLS ekonometricky model zapisat nasledovne:

FLi=7T0+7T1Zi+7T2Xi+Ui (17)
a
Y; = Bo+ BiFL; + BoX; + u, (18)

kde Fl; je troven meranej financnej gramotnosti doméacnosti (reprezentovanych refe-
ren¢nou osobou), ktora je modelovana v prvom kroku na zaklade exogénnych instru-
mentélnych premennych (Z;) a kontrolnych premennych (X;). Y; je zavisla premenna
(participacia doméacnosti na dobrovolnom déchodkovom sporeni), ktora je modelovana
v druhom kroku na zaklade predikovanej trovne finanénej gramotnosti FL; a kon-
trolnych premennych X;. Nahodné poruchové ¢leny jednotlivych regresii st dané v; a

Ui.12

Odhad vplyvu finan¢nej gramotnosti na investovanie do rizikovych aktiv po-
mocou regresnej analyzy a kvantilovych regresii. Empirickd stratégia v tejto
Casti je motivovana Standardnymi teoriami vyberu portfélia domacnosti (pozri Guiso
a ini, 2002). Domécnost ¢eli dvojstupiiovému rozhodovaniu: bindrnemu rozhodnutiu o
ucasti na finan¢énych trhoch a rozhodnutiu o alokécii podielu majetku do urcitej sku-
piny finanénych aktiv. Tieto dve rozhodnutia modelujeme so zameranim na finan¢nt
gramotnost a doveru investorov pomocou niekolkych ekonometrickych technik. Na po-
studenie relativneho vyznamu finan¢nej gramotnosti a dévery investorov na investova-
nie do akcii / dlhopisov pouzivame $tandardné regresné modely, ako aj nepodmienené
kvantilové regresie. Okrem toho sa zaoberdme potencialnou endogenitou pomocou in-

strumentélnych premennych.

V nasom zakladnom modeli odhadujeme vztah medzi pravdepodobnostou tcasti na

12Viac detailov ohladom pouzitej metodologie je pristupnych v Cupak a ini (2019) (podkapitola
2.4).
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akciovych /dlhopisovych trhoch a finanénou gramotnostou a mierami dévery investorov
(pricom kontrolujeme pre dolezitost ostatnych charakteristik doméacnosti) pomocou

linedrneho pravdepodobnostného modelu, ktory mé tento vSeobecny tvar:
Pr(YF=1|z) =60+ 61 FLi+ 65 -Confl;+ 83-Conf2; + V- X; +n;, (19)

kde Y} oznacuje ucast i-tej doméacnosti v k-tej triede aktiv (akcie, dlhopisy), FL;
je droven meranej finan¢nej gramotnosti a Conf1; a Conf2; predstavuju sebadoveru
domécnosti vo vlastné finan¢éné schopnosti a doveru v ekonomiku. X; zahfha velky
stibor kontrolnych premennych, ktoré sa zvycajne pouzivaji na modelovanie financ-
ného spravania doméacnosti, ako st vzdelanie, pohlavie, vek, etnicita, zamestnanecky
status, prijem, majetok, vlastnictvo blizkych podnikov, dedi¢stvo, tolerancia voéi ri-
ziku, velkost domécnosti, pocet deti, atd. a 7; je ndhodny poruchovy ¢len. Finanénu
gramotnost, sebaddveru investorov a doveru v ekonomiku analyzujeme najprv po jed-
nom a potom vo vzajomnej interakcii. Nakoniec odhadneme uplnu Specifikiciu vratane

vSetkych ¢lenov.

Pre tie domacnosti, ktoré vlastnia akcie a/alebo dlhopisy, modelujeme vztah medzi
podielom finanéného majetku investovaného do daného typu aktiv a vysvetlujucimi

premennymi pomocou nasledujiceho linearneho regresného modelu:
Slk = 50 + 51 . FLl + 62 . CO?’Lle + 53 . COTLfQZ +0- Xz + &5, (20)

kde S* predstavuje podiel finanéného bohatstva, ktoré i-ta domécnost alokuje do k-tej
triedy aktiv. Zapis premennych na pravej strane zostava rovnaky ako v predchédzaju-
com modeli, okrem nového suboru koeficientov, ktoré sa maju odhadnat a ndhodného
poruchového ¢lena g;. Opét analyzujeme finanénta gramotnost, sebadoveru investorov

a doveru v ekonomiku najprv po jednom a potom vo vzajomnej kombinacii.

f)alej odhadujeme vplyv determinantov v roznych castiach distribicie nasej zévislej
premennej, S¥. Pre tieto ufely vyuzivame nepodmienené kvantilové regresie (Uncondi-
tional Quantile Regressions, UQR), ktoré navrhli Firpo a ini (2009) a ktoré st zalozené
na koncepte RIF (Recentered Influence Functions). Tento ramec ma oproti Standard-
nym podmienenym kvantilovym regresiam niekolko vyhod a je atraktivnym néstrojom
pre vyskumnikov skumajucich distribu¢né vplyvy. Vseobecny odhad UQR mozno za-

pisat nasledovne:
RIF(S* 1) = XBV9R +e. (21)

Kvantilové regresie odhadujeme pre 7 (Cast distribticie zavislej premennej) nadobuda-
jice hodnoty od 0,1 do 0,9.

Podobne, ako v pripade analyzy o finan¢nej gramotnosti a déchodkovom sporeni
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(rovnice 17 a 18), aj v tomto pripade uvazujeme o finan¢nej gramotnosti ako o moznej
endogénnej premennej (z dévodu chybovosti jej merania, vid priloha A) a aplikujeme
2SLS s inStrumentalnymi premennymi na odstranenie skresleni z dévodu endogenity. V
pripade SCF dat taktiez uvazujeme o viacerych inStrumentalnych premennych, ktoré
by dokézali izolovat kauzalny efekt finan¢nej gramotnosti a finané¢ného sebavedomia na
investi¢né rozhodnutia domécnosti. SCF mikrodata obsahuji informacie o vzdelani ro-
di¢ov respondentov, ktoré v sulade s prechadzajicou literatirou (Behrman a ini, 2012;
Cumurovié a Hyll, 2019) vyuZivame ako indtrumenty. Okrem toho taktieZ vyuzivame
informécie z paradat zistovania (frekvencia vyuzivania dokumentov na zodpovedanie
finan¢nych otézok) na zostrojenie tretieho instrumentu. V tomto pripade taktiez pred-
pokladame, Ze tieto inStrumenty plnia podmienku exogenity a st v nasom kontexte

validné.13

13Viac detailov ohladom pouzitej metodologie je pristupnych v Cupak a ini (2022) (podkapitola
2.5).
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1.5 Vysledky

V tejto casti habilita¢nej prace prezentujeme hlavné empirické zistenia z publikovanych
¢lankov (vid podkapitoly 2.1 az 2.5). Hlavny déraz je kladeny na vysvetlenie medzier
vo finan¢nej gramotnosti naprie¢ krajinami, identifikovanie zranitelnych skupin oby-
vatelstva s nizkym finanénym povedomim a taktieZ na sktimanie vplyvov finan¢nych
znalosti na ekonomické a finan¢éné rozhodnutia ako pldnovanie a sporenie na déchodok

alebo investovanie do finan¢énych néastrojov, akymi st akcie alebo dlhopisy.

1.5.1 Rozdiely vo finan¢nej gramotnosti

Finanéna gramotnost naprie¢ krajinami. Obrazok 4 znazoriuje distribtciu skore
finan¢énej gramotnosti v analyzovanych krajinach. Takmer vo vSetkych krajinach dokéze
vacsina jednotlivcov spravne odpovedat na 5 alebo viac otazok, pricom v niektorych
krajinich je toto rozdelenie viac zoSikmené ako v inych. Navyse, skore finan¢nej gra-
motnosti sa lisi podla socio-demografickych charakteristik jednotlivcov. Vo vsetkych
krajindch dosahuji muzi v priemere vyssie skoére financnej gramotnosti ako zeny. Vys-
Sie vzdelanie ide ruka v ruke s lepsimi vysledkami finan¢nej gramotnosti. Zda sa, ze
finanéna gramotnost sa s vekom spociatku zvySuje a u starsich I'udi opéat klesa. Pokial
ide o zamestnanost, vo vicSine krajin dosahuji zamestnani a samostatne zarobkovo

¢inné osoby v priemere vyssiu finanénu gramotnost.

Obr. 4: Distribiuicia skore finan¢nej gramotnosti naprie¢ krajinami
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Poznamka: Statistiky st odhadnuté pouzitim vah. Horizontalna os zobrazuje skore finan¢nej gramot-
nosti (od 0 po 7) a vertikdlna os znazoriiuje podiel populacie.
Zdroj: OECD/INFE 2014-2016.

1Viac detailnych vysledkov je dostupnych v Cupak a ini (2021b).
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Deskriptivne vysledky, ktoré prindsaja OECD/INFE mikroudaje su celkovo v sulade
s predchadzajucou literaturou. Tieto vztahy st informativne, ale jednoduché korelacie
nezohladnuju vyznam charakteristik jednotlivcov a krajin. S cielom zohladnit tieto

faktory sa preto obraciame na komplexnu regresnt analyzu.

V tabulke 5 su prezentované odhadnuté vysledky determinantov financnej gramot-
nosti. Odhadujeme dve Specifikicie so zakladnymi socio-demografickymi charakteris-
tikami ako vysvetlujucimi premennymi: (1) bez fixnych efektov krajin, (2) s fixnymi
efektmi krajin. Taktiez odhadujeme dva dalsie rozsirené modely (3) a (4), v ktorych
zohladiujeme doélezitost skusenosti s financiami ako dodatoénym faktorom ovplyviiu-

jucim finan¢nu gramotnost.

Tabulka 5: Odhad determinantov finan¢nej gramotnosti

(1)

(2)

3)

(4)

Prijem (aspoii na 3 mesiace) 0,594*  0,433*** 0,465  (0,321***
(0,033) (0,035) (0,036) (0,037)
Pohlavie (Zena) -0,456***  -0,468***  -0,410*** -0,432***
(0,032) (0,031) (0,033) (0,032)
Single -0,077*  -0,120***  -0,036  -0,098**
(0,043) (0,043) (0,045) (0,045)
Univerzitné vzdelanie 0,569***  0,686***  0,483***  0,607***
(0,034) (0,035) (0,035) (0,036)

Vek (18-29) -0,107 -0,065  -0,191** -0,091
(0,081) (0,080) (0,084) (0,083)

Vek (30-49) 0,124 0,113 -0,015 0,027
(0,076) (0,076) (0,080) (0,079)

Vek (50-69) 0,268 0,265*** 0,103 0.136**
(0,065) (0,064) (0,068) (0.067)
Zamestnany 0,167***  0,204*** 0,090* 0.113***
(0,046) (0,045) (0,046) (0.046)

$zCO -0,002  0,154***  -0,109* 0.055
(0,059) (0,061) (0,060) (0.062)

Dochodca -0,126** -0,062  -0,183***  -0,120*
(0,064) (0,064) (0,066) (0,066)

Drzi rozpocet -0,059* -0,009
(0,033) (0,034)

Aktivne spori 0,070* 0,064**
(0,036) (0,037)
Finanéné planovanie 0,190***  0,147***
(0,034) (0,034)
Drzi rizikové aktiva 0,375***  0,270***
(0,040) (0,042)

Fixné efekty pre krajiny Nie Ano Nie Ano

Korigované R? 0,097 0,144 0,103 0,146
N 12 298 12 298 10 810 10 810

Pozndamka: V zatvorkich st uvedené robustné standardné chyby. Regresie st odhadnuté pouzitim
vah. Umelé premenné pre vekovu kategoriu (70+), nepracujucich a Finsko st referen¢né kategorie.
*p<0,10; **p<0,05; ***p<0,01.

Zdroj: OECD/INFE 2014-2016.

Vysledky odhadnutych vplyvov individudlnych charakteristik na financéni gramot-
nost su robustné po pridani fixnych efektov krajin. Umel& premennd pre dostatocny
prijem (aspoll na 3 mesiace) pozitivne suvisi s finannou gramotnostou s efektom (v
zévislosti od 8pecifikécie) priblizne o 0,3-0,6 bodov viac pre jednotlivcov s dostatoénym
prijmom. Rozdiel medzi pohlaviami, ktory sa bezne vyskytuje v literatire, je jasne vidi-

telny aj na zéklade odhadnutych regresii. Zeny dosahuju v priemere priblizne o 0,4-0,5
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bodov horsie skére ako muzi. Aj slobodni jednotlivei maju tendenciu dosahovat o nie¢o
nizsie skore. Jednotlivei s vysokoskolskym vzdelanim dosahuju priblizne o 0,5-0,7 bodov
lepsie skore, v zavislosti od Specifikicie. Vztah medzi vekom a finan¢nou gramotnostou
nadobuda tvar obrateného U: najnizsia vekova kategoria (18-29) dosahuje nizsie skore
ako ta najstarsia, pricom vekova kategoéria od 50 do 69 rokov dosahuje este vyssie skore
ako referencné kategoria (70+). Zatial ¢o zamestnani dosahuju vyrazne vyssie vysledky
ako nepracujtci, v pripade samostatne zarobkovo ¢innych osdb a déchodcov je to menej

zretelné.

Pridanim premennych, ktoré zachytavaju skusenosti s financiami, sa mierne zlep-
Suje vypovedacia schopnost odhadnutych regresnych modelov (modely 3 a 4). Po prvé,
pokial ide o rozpocet: tdto umeld premenné urcuje, ¢i je jednotlivec v domaéacnosti
zodpovedny za rozpocet. Zaujimavé vSak je, Ze stvisi s mierne nizSou finan¢énou gra-
motnostou (hoci nie je vyznamna v Specifikacii s fixnymi efektmi krajin). Mohlo by
to mat dva dovody. Bud maja jednotlivei s nizkymi prijmami a nizkym vzdelanim
vysSiu pravdepodobnost, Ze buda mat rozpocet, pretoze vykonavajua viac hotovostnych
transakcii. Alebo je za rozpocet domécnosti zvycajne zodpovedna najmenej financne
gramotna osoba v doméacnosti. To by bolo znepokojujuce, pretoze by to viedlo k me-
nej efektivnemu alokovaniu rodinnych financii. Po druhé, vSetky ostatné premenné
tykajuce sa skusenosti st spojené s vyssou finanénou gramotnostou. Aktivne sporenie
pozitivne prispieva k finan¢nej gramotnosti, s efektom o hodnote necelého 0,1 bodu.
Drzba rizikovych finan¢énych aktiv a finanéné planovanie maju ekonomicky vyznamné
vplyvy o hodnote 0,2 (finan¢né planovanie) a 0,3-0,4 (drzba rizikovych aktiv) bodov.
Samozrejme, tieto koeficienty by sa nemali interpretovat ako kauzélne efekty, ale skor
ako prediktivne efekty alebo podmienené korelacie. Povazujeme za pravdepodobné, ze
jednotlivci sa uc¢ia pred a pocas obchodovania s uré¢itymi finanénymi produktmi a tym
zvys$uju svoje financéné znalosti, ¢o vyplyva aj z teoretického modelu od Jappelli a

Padula (2013).

V naSom empirickom skimani medzier vo finan¢nej gramotnosti taktiez pouzivame
Blinder-Oaxaca (B-O) dekompoziciu, kde skumame, ¢i zakladné socio-demografické
charakteristiky jednotlivcov vedia vysvetlit rozdiely vo finan¢nej gramotnosti naprie¢
krajinami. Vysledky tejto analyzy st uvedené v tabulke 6 (panel A). Ako referencni
krajinu, ku ktorej porovnéavame ostatné krajiny, pouzivame Finsko. Najvacsie rozdiely
vo finan¢nej gramotnosti (priblizne 15 % alebo viac) sa pozoruju v Brazilii, Chorvat-
sku, Jordansku, Rusku a Spojenom kralovstve. Pomerne velké medzery v porovnani
s Finskom vykazuje aj Madarsko (takmer 10 %). Rakusko, Nemecko a Kanada stéle
vykazuju rozdiely na trovni 5-6 %, zatial ¢o Holandsko takmer nevykazuje relevantné
odchylky. Hongkong (ako jediné krajina v nasej vzorke) prevysuje priemernt finan¢énu

gramotnost Finska.
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Tabulka 6: Vysledky B-O dekompozi¢nej analyzy

AT BR CA HR DE HK HU JO NL RU UK
Panel A: Dekompozicia so zakladnymi X premennymi
1. Odhadnuté rozdiely
Referen¢né skupina (FI) 5,222%%+ 5,222%%+ 5,222%%+ 5,222+ 5,202%%+ 5,222%%+ 5,202%++ 5,222%%+ 5,202%%+ 5,222%++ 5,202%++
(0,056) (0,056) (0,056) (0,056) (0,056) (0,056) (0,056) (0,056) (0,056) (0,056) (0,056)
Porovnavané krajina 4,008 4510 4,968 43487 4951 BTTI 47437 44837 52210 44307 4,340%*
(0,044) (0,045) (0,044) (0,054) (0,066) (0,040) (0,052) (0,048) (0,061) (0,054) (0,061)
Rozdiel 0,314*** 0,712%** 0,254%** 0,874x** 0,271%** -0,551%** 0,479*** 0,740%** 0,002 0,792%** 0,883%**
(0,071) (0,071) (0,071) (0,077) (0,086) (0,069) (0,076) (0,073) (0,082) (0,077) (0,082)
Rozdiel (%) 6,20 14,63 4,99 18,26 5,33 -10,01 9,62 15,25 0,03 16,41 18,46
1. Dekompozicia
Vysvetlena cast 0,160%** 0,154 0,265  0,188** -0,004 0,084 0,189 0,248 20,202  0,166** -0,061
(0,039) (0,069) (0,057) (0,052) (0,042) (0,063) (0,056) (0,080) (0,060) (0,057) (0,051)
Nevysvetlena cast 0,154* 0,558%** 0,519*** 0,686*** 0,275%** -0,467+** 0,290%** 0,987*** 0,204** 0,626*** 0,944+
(0,080) (0,092) (0,084) (0,091) (0,092) (0,090) (0,093) (0,108) (0.097) (0,08) (0,092)
Poéet pozorovani (FI) 1131 1131 1131 1131 1131 1131 1131 1131 1131 1131 1131
Pocet pozorovani (krajina c) 1737 1158 952 950 915 970 914 858 853 962 898
Panel B: Dekompozicia s rozsirenym siborom X premennych
1. Odhadnuté rozdiely
Referen¢na skupina (FI) 5,235%** 5,235%** 5,235%** 5,235%** 5,235%** 5,235%** 5,235%** 5,235%** 5,235%** 5,235%** 5,235%**
(0,054) (0,054) (0,054) (0,054) (0,054) (0,054) (0,054) (0,054) (0,054) (0,054) (0,054)
Porovnavana krajina 5219 45100 52509 4536 5238 BTT3UC 4073 46030 52210 4437 4,616
(0,043) (0,044) (0,047) (0,057) (0,068) (0,039) (0,057) (0,049) (0,060) (0,053) (0,067)
Rozdiel 0,016 0,725%** -0,024 0,699*** -0,003 -0,538*** 0,262%** 0,632%** 0,014 0,798*** 0,619***
(0,069) (0,070) (0,072) (0,079) (0,087) (0,067) (0,079) (0,073) (0,081) (0,076) (0,086)
Rozdiel (%) 0,31 14,87 -0,46 14,30 -0,05 -9,77 5,14 12,84 0,27 16,51 12,56
1. Dekompozicia
Vysvetlena cast 0,130** 0,274+ 0,428+ 0,152+ 0,089 S0,197 0,257 0,222+ (,188* 0,231 -0,179***
(0,062) (0,082) (0,062) (0,063) (0,056) (0,062) (0,074) (0,079) (0,074) (0,064) (0,065)
Nevysvetlena cast -0,114 0,450%** 0,404*** 0,547*** 0,086 0,341+~ 0,005 0,853%** 0,202* 0,568*** 0,798***
(0,004) (0,100) (0,085) (0,096) (0,100) (0,086) (0,104) (0,107) (0,105) (0,101) (0,102)
N (FI) 1113 1113 1113 1113 1113 1113 1113 1113 1113 1113 1113
N (krajina c) 1344 1158 719 802 759 970 699 774 853 946 673
Pozndmka: Robustné Standardné chyby st uvedené v zatvorkach. Dekompozicia pomocou vah zistovania. Dekompozicie v paneli A zohladniuju zakladné

vysvetlujice premenné ako prijem, pohlavie, rodinny status, vzdelanie a zamestnanecky status. Okrem zakladnych socio-demografickych charakteristik sa v
paneli B zohl'adiiuju aj premenné, ktoré zachytavaju skisenosti s financiami (t.j. jednotlivec mé rozpocet, ma sporiace produkty, drzi rizikové finanéné aktiva
a zapaja sa do finan¢ného planovania). *p < 0,10; **p < 0,05; ***p < 0,01.

Zdroj: OECD/INFE 2014-2016.



Vysledky z dekompozicii dalej naznacuju, Ze v niektorych krajinich rozdiely v po-
zorovanych charakteristikach jednotlivcov v porovnani s Finskom tento rozdiel vyrazne
zmiernuju (Kanada, Jordansko a Holandsko), zatial ¢o v inych krajinach je rozdiel vy-
razne vacsi v dosledku rozdielov v individuéalnych charakteristikach (Rakusko, Brazilia,
Chorvatsko, Madarsko a Rusko). To znamena, ze ak sa odfiltrujua rozdiely sposobené
rozdielmi v podiele charakteristik v populécii a bert sa do tvahy len rozdiely v ramci
charakteristik, rozdiel sa o tuto sumu znizi. Rovnakym spésobom sa rozdiel zvacsuje
v pripade krajin, kde charakteristiky tlmia nepodmienené pozorované rozdiely. V Ne-
mecku sa Cast nizsieho skoére vysvetlena tymito individualnymi charakteristikami vy-
znamne nelisi od Finska, zatial ¢o individuélne charakteristiky vyznamne nevysvetluju

¢ast vyssieho skore v Hongkongu.

V ramci dekompozicnej analyzy taktiez skiimame, do akej miery moze ucenie sa pra-
xou, ktoré zachytavame na zéklade skisenosti s financiami, dalej vysvetlit pozorované
rozdiely vo finan¢nej gramotnosti medzi krajinami. Vysledky tejto casti st taktiez zhr-
nuté v tabulke 6 (panel B). V Kanade, Hongkongu, Jordansku, Holandsku a Spojenom
kralovstve individudlne charakteristiky a skisenosti stale vyrazne tlmia pozorované
rozdiely, zatial ¢o v pripade Rakuska, Brazilie, Chorvatska, Madarska a Ruska sa roz-
diely zdaju byt este vicsie. Po zohladneni skusenosti sa rozdiel odstrani v pripade
Rakuska, Nemecka a takmer sa odstrani v pripade Madarska. Vyrazne sa znizuje aj
v pripade Brazilie a Ruska, zatial ¢o v pripade Chorvatska zostéava takmer rovnaky.
Kanada sa este viac vzdaluje, ¢o znamena, Z%e pri porovnani jednotlivcov s podobnymi
skiisenostami a charakteristikami v Kanade a Finsku je rozdiel v ramci skupiny voci
Finsku este vacsi. To isté, ale v mensej miere plati aj pre Spojené kralovstvo. Holandsko
a Jordansko sa takmer nezmenili. Napokon v Hongkongu sa priblizne tretina rozdielu

dé vysvetlit skusenostami.

Po vzore od Christelis a ini (2013) si taktiez kladieme otézku, do akej miery mozu
byt medzery vo finan¢nej gramotnosti dalej vysvetlené inymi ako individualnymi cha-
rakteristikami, ktoré sme uz priamo zohl'adnili v dekompozicnej analyze. Vysledky tejto
analyzy si prezentované na obrazku 5. Ako uz bolo spomenuté v ¢asti o metodologii,
zaujimaji nas instituciondlne charakteristiky krajin, ktoré mozu ovplyvnit finanént
gramotnost. Ako je mozné vidiet na obrazku 5, medzery vo finan¢nej gramotnosti
(¢ast, ktora nie je vysvetlena rozdielmi v charakteristikach jednotliveov, resp. rozdiely
v parametroch) maju tendenciu sa znizovat v zavislosti od podielu ziakov strednych

skol, vysledkov PISA testovani, ¢ rozvinutostou finanénych trhov.

Je vsak treba zdoraznit, Ze tento typ analyzy je nanajvys deskriptivny a vysledky
sa nedaju interpretovat ako kauzélne. I napriek tomu je zrejmé, Ze treba brat do uvahy

¢i uz individuélne charakteristiky jednotlivcov, ale aj prostredia v ktorom ziju pre
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komplexné vyhodnotenie rozdielov vo finanénej gramotnosti naprie¢ krajinami.

Obr. 5: Nevysvetlena ¢ast medzier financnej gramotnosti z B-O dekompozicie v porov-
nani s vybranymi makroekonomickymi ukazovatel mi
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Pozndmka: Dekompozicie v zakladnej Specifikacii zohl'adiuji zakladné vysvetlujice premenné ako
prijem, pohlavie, rodinny status, vzdelanie a zamestnanecky status. Dekompozicie v rozsirenej Speci-
fikacii okrem zakladnych socio-demografickych charakteristik zohladiiuju aj premenné, ktoré zachyta-
vaju sktisenosti s financiami (t.j. jednotlivec ma rozpocet, mé sporiace produkty, drzi rizikové finanéné
aktiva a zapaja sa do finan¢ného planovania).

Zdroj: OECD/INFE 2014-2016; Svetova banka.

Rodové rozdiely vo finanénej gramotnosti, sebavedomi a ich vplyv na drzbu
aktiv. Nakolko predchadzajica deskriptivna analyza odhalila robustny vysledok niz-
Sej finan¢nej gramotnosti Zzien v porovnani s muzskou populaciou, v tejto Casti sa za-
meriame na odhalenie moznych pri¢in a aj désledkov rodovych medzier vo finan¢ne;j
gramotnosti. Okrem samotnej objektivnej finan¢nej gramotnosti (meranej pomocou
testovych otazok na skile od 0 do 7) skiimame aj finan¢né sebavedomie, ktoré je me-

rané pomocou sebahodnotenia finan¢nych znalosti (na skale od 1 do 5).

Rozdelenie skore finan¢nej gramotnosti podla pohlavia v jednotlivych krajinach je
znézornené na obrazku 6. Vo vicsine krajin je jasne viditelna medzera vo finanénej
gramotnosti medzi muzmi a zZenami, najma v pravej casti distribicie skore. Tieto me-
dzery sa taktiez daju dekomponovat na ¢ast vysvetlend rozdielmi v charakteristikach

medzi muzmi a Zenami a nevysvetlenu cast. Vysledky tejto B-O dekompozi¢nej analyzy
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(vysledky tu nie su prezentované, aviak st dostupné v Cupak a ini, 2018) naznacuju, ze
medzera sa da vysvetlit iba do malej miery rozdielnymi charakteristikami medzi muzmi
a zenami, Co otvara otazku o dolezitosti inych, nepozorovanych determinantoch ako na-
priklad socidlnych a spolocenskych norméach, ktoré mézu ovplyviovat troven finanéne;j
gramotnosti u zien. Zaujimavostou je, Ze viac vyspelé krajiny (merané pomocou HDP
na obyvatela) vykazuju vicsie relativne rodové medzery vo finanénej gramotnosti ako

tie post-socialistické krajiny.

Obr. 6: Rodové rozdiely vo finan¢nej gramotnosti naprie¢ krajinami
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Pozndmka: Horizontalna os zobrazuje skore financej gramotnosti (od 0 po 7) a vertikilna os znazoriiuje
podiel populécie.
Zdroj: OECD/INFE 2014-2016.

Literatira navyse naznacuje, ze zeny vykazuju nielen systematicky nizsiu finan¢ni
gramotnost v porovnani s muzmi, ale aj nizsie sebavedomie vo vlastné finan¢né schop-
nosti (napr. Bannier a Schwarz, 2018). Zaroven tato literatura konstatuje, ze finanéné
sebavedomie je taktiez dolezitym faktorom, ktory ovplyviiuje finanéné spravanie jed-

notlivcov a domécnosti.

OECD/INFE mikroiadaje poskytuju unikatnu prilezitost skimat spolocné rozde-
lenie objektivnej finan¢nej gramotnosti a taktiez subjektivneho hodnotenia vlastnych
finan¢nych schopnosti (finanéné sebavedomie). MozZe sa zdat, Ze obe tieto miery meraju

rovnaku stranku mince, avsak pohlad na obrazok 7 naznacuje, Ze tieto dva ukazova-
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tele vykazuja iba miernu korelaciu, ¢o dédva opodstatnenie analyzovat oba tieto faktory
spolo¢ne pre vysvetlenie rodovych rozdielov vo finanénom spréavani.
Obr. 7: Spolo¢né rozdelenie skore finan¢nej gramotnosti a finanéného sebavedomia

AT (kor.=0,260) BR (kor.=0,175) CA (kor.=0,326) HR (kor.=0,343)

—

o )

NL (kor=0,223)

PN

Pozndmka: Tento graf znazoriiuje spolo¢né rozdelenie dovery vo vlastné finanéné schopnosti (skore 0
aZ 5 na osi y) a finan¢nej gramotnosti (skore 0 az 7 na osi x) v jednotlivych krajinach, pricom body
st vazené podla frekvencie pozorovani.

Zdroj: OECD/INFE 2014-2016.

V ramci tejto empirickej analyzy taktiez skimame, ako rozdielne charakteristiky
medzi muzmi a Zzenami vedia vysvetlit rozdiely v drzbe sofistikovanych finanénych
aktiv (akcie / dlhopisy). Tato analyza podobne pouziva B-O dekompoziciu, ktoré je v
tomto pripade zaloZena na logistickej regresii, nakol’ko zavisla premenna je binarneho

charakteru.

V tabulke 7 st uvedené vysledky dekompozicie. Vo vic¢sine krajin mozno aspon
polovicu rozdielu v drzbe rizikovych finan¢nych aktiv (akcii alebo dlhopisov) vysvet-
lit rozdielmi v pozorovanych charakteristikach. Zatial ¢o niektoré charakteristiky mozu
vysvetlit ur¢ita cast rozdielu (napriklad mat dostatoény prijem a zamestnanie), v mno-
hych krajinach je aroven finan¢ného sebavedomia najsilnejsim alebo druhym najsilnej-
$im determinantom rodového rozdielu v drzbe rizikovych aktiv. Finsko a Spanielsko
s jediné krajiny, v ktorych rozdiely v meranej finan¢nej gramotnosti vysvetluju viac

rozdielov v rizikovych aktivach ako finan¢né sebavedomie.
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Tabulka 7: Vysledky Fairlieho dekompozicie pre vlastnictvo akeii / dlhopisov podla pohlavia

AT BR CA HR FI DE HK HU JO NL RU ES UK

Pravdepodobnost vlastnictva (muzi) 0,149 0,013*** 0,495*** 0,145*** 0,343*** 0,350*** 0,565** 0,075*** 0,173*** 0,163*** 0,071** 0,187*** (0,423***
Pravdepodobnost vlastnictva (Zeny) 0,095*** 0,007*** 0,412*** 0,110** 0,268*** 0,260*** 0,460*** 0,032*** 0,096*** 0,047** 0,123 0,157*** (0,348***
Rozdiel v pravdepodobnosti vlastnictva 0,054*** 0,006 0,083** 0,034 0,076**  0,000** 0,105*** 0,043** 0,076** 0,117 -0,053*** 0,031** 0,075

Vysvetlena cast 0,040 0,005 0,113** 0,002  0,036* 0,081*** 0,069** 0,036*** 0,099*** 0,090** -0,009 0,054*** 0,068
Finanéné sebavedomie 0,002  -0,000 0,030 0,005 0002 00207 0015 0014** 0017* 0011  -0,000 0,010** 0,006
(0,002)  (0,002) (0,008) (0,004) (0,004) (0,008) (0,005) (0,006) (0,010) (0,006)  (0,002)  (0,002) (0,013)
Finantné gramotnost 0,002  -0,001 0022  -0,001 0018 0011 0002 -0,00l -0,000 0015  -0,000 0,027 0,026
(0,002)  (0,002) (0,019) (0,002) (0,009) (0,018) (0,008) (0,003) (0,006) (0,010)  (0,001)  (0,004)  (0,020)
Postoj k riziku 0,024** 0,000 0,051*** 0,001 0,021** 0,042** 0,001  0,022** -0,001 0,055*** -0,00l  0,006*** 0,029**
(0,005)  (0,001) (0,012) (0,002) (0,008) (0,010) (0,002) (0,009) (0,004) (0,010)  (0,004)  (0,002) (0,012)
Prijem 0,001 0001 0,008 0006 0008 0009 -0,002 0014* 0008 0,007*  -0,000 0,004*** 0,013+
(0,003)  (0,002)  (0,004) (0,004) (0,005) (0,005) (0,003) (0,006) (0,004) (0,003)  (0,001)  (0,001)  (0,006)
Single 0,000 0000 0001  -0,000  -0,002 -0,000 -0,003 -0,000 -0,00l 0,000  -0,00l 0000  -0,001
(0,001) 0 (0,003)  (0,003)  (0,004) (0,002) (0,004) (0,002) (0,003) (0,004)  (0,003)  (0,000) (0,003)
Vek 0,001 0000 -0,004 0002  -0,006 -0,002 -0,001  -0,001 0,020 -0,005 0010 0,003  -0,001
(0,003) ) (0,005)  (0,007)  (0,005) (0,005) (0,005) (0,005) (0,008) (0,005)  (0,013)  (0,003)  (0,009)
Zamestnanie 0,005 0002 0007  -0,006 -0,003 -0,00  0052* -0,005 0056** 0011  -0,013 0,008  -0,005
(0,003) () (0,006)  (0,010)  (0,005)  (0,006) (0,027) (0,007) (0,015) (0,006)  (0,014)  (0,005)  (0,009)
Vzdelanie 0,004* 0003  -0,00  -0,004 -0,003 0005 0005 -0,005 0000 -0,005 -0,003  -0,004* 0,002
(0,002)  (0,004) (0,003) (0,005) (0,002) (0,006) (0,006) (0,009) (0,002) (0,005)  (0,005)  (0,002) (0,005)
N (muzi) 662 595 370 393 511 366 450 337 463 445 424 2535 331
N (zeny) 664 547 343 389 586 381 510 355 301 330 438 2 363 319
N 1326 1142 713 782 1097 747 960 692 764 775 862 4,898 650

Pozndmka: Standardné chyby (uvadzané v zatvorkach) su zaloZené na 500 bootstrapovych replikiciach. Dekompozicia pomocou vah zistovania. *p < 0, 10;
**p<0,05; ***p<0,01.
Zdroj: OECD/INFE 2014-2016.



1.5.2 Vplyv finan¢nej gramotnosti na ekonomické a finanéné rozhodovania

V druhej ¢asti nasho empirického skiimania sa snazime odhalit vplyv finan¢nej gramot-

nosti na niektoré dolezité ekonomické a finanéné rozhodnutia jednotlivcov a domacnosti.

Finan¢na gramotnost a sporenie na dochodok. Teoretickd aj empirické litera-
taura (napr. Lusardi a Mitchell, 2011a; Bucher-Koenen a Lusardi, 2011) naznac¢uje, Ze
planovanie a zabezpecenie sa na dochodok patria medzi jedny z najkomplexnejsich roz-
hodnuti vo finan¢nom zivote jednotlivcov. Preto sa predpokladé, Ze lepsia orientécia
spotrebitelov vo svete financii im dopomdze v dlhodobom horizonte (nastavenim sprav-
nych parametrov investiénych portf6lii) nahromadit dostatok majetku na zabezpecenie

finanéného blahobytu na déchodku.

HFCS mikroudaje zo Slovenska poskytuja prilezitost overit tuto vyskumnu hypo-
tézu, pricom podobny typ analyzy doposial empiricka literatira pre krajiny Strednej
a vychodnej Eur6py nepontkala. NaSe skiimanie sa zameriava na odhad (kauzéalneho)
vplyvu finan¢nej gramotnosti — meranej Styrmi zékladnymi otazkami o financiach — na
pravdepodobnost sporenia na déchodok v trefom doéchodkovom pilieri (bez a s pris-

pevkami zamestnéavatelov).

Vysledky regresnej analyzy (obycajnej OLS aj 2SLS) ohladom pravdepodobnosti
ucasti na dochodkovom sporeni su zobrazené v tabulke 8. Pokial ide o nasu hlavni pre-
mennu zaujmu, existuje vyznamny a pozitivny vztah medzi finanénou gramotnostou a
ucastou na dobrovolnom dochodkovom sporeni, ¢o je v stlade so zisteniami predchadza-
jucej empirickej literatary. Odhadnuty efekt jednej dodatocnej spréavne zodpovedane;
otazky finan¢nej gramotnosti sa pohybuje od 2 do 23 percentuédlnych bodov v zavis-
losti od metody odhadu (OLS / 2SLS) a pritomnosti alebo nepritomnosti prispevkov

zamestnavatelov.

Je dolezité vyzdvihnut vysledok ohladom zosilnenia odhadnutého efektu financ¢ne;j
gramotnosti pouzitim dvoj-krokovej metody s inStrumentalnymi premennymi. Tento
vysledok poukazuje na endogenitu financnej gramotnosti (vid p-hodnota testu exo-
genity mensia ako hladina vyznamnosti 0,01) z dévodu chybovosti jej merania (vid
priloha A pre diskusiu). Tabulka 8 prezentuje aj vysledky pre prvy krok, kde sa uka-
zuje, ze nase zvolené inStrumentélne premenné (t.j. schopnost porozumiet otazkam v
zistovani a schopnost previest slovenské koruny na euro) silne koreluju s endogénnou

premennou a teda st validné.

Vysledky pre ostatné charakteristiky jednotlivcov a domaéacnosti su intuitivne a v
silade s literatirou: jednotlivci s vyS$simi prijmami a s univerzitnym vzdelanim maja

vacsiu pravdepodobnost dobrovolne si sporit na déchodok.
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Zaujimavym vysledkom (vid Cupak a ini, 2019), ktory vyplyva najmé z konstrukcie
slovenského déchodkového systému je, Ze zamestnanie za mzdu méa vyznam pre acast v
doplnkovom déchodkovom sporeni podporovanom zamestnévatelom, ale nie pre ¢isto
dobrovolné sporenie. Politiky motivuji zamestnavatelov, aby podporovali svojich za-
mestnancov v ucasti v tretom pilieri pomocou danovych alav. Zda sa, Ze tento me-
chanizmus je jednym z uc¢innych néastrojov, ako motivovat jednotlivcov k sporeniu na

starobu okrem analyzovanej tirovne finan¢nej gramotnosti.

Tabulka 8: OLS a 2SLS odhady ucasti v dobrovolnych stikromnych dochodkovych
schémach

Bez prispevkov zamestnavatela S prispevkami zamestnavatela
(1) 2 3) (4) (5) (6) (7) (8)
OLS v OLS v OLS v OLS v
Finantna gramotnost 0,056***  0,195** 0,020*  0,228**
(0,011)  (0,068) (0,012)  (0,079)
Finan¢na gramotnost: vsetky spravne odpovede 0,100***  0,737** 0,042  0,692**
(0,030)  (0,261) (0,030) (0,284)
Instrumentéalne premenné
Schopnost prepocitat hodnoty z SK na EUR 0,131%** 0,014 0,131%** 0,014
Schopnost porozumiet otdzkam v prieskume 0,108** 0,056*** 0,108** 0,056***
Kontrolné premenné Ano Ano Ano Ano Ano Ano Ano Ano
Regiondlne fixné efekty Ano Ano Ano Ano Ano Ano Ano Ano
Korigované R? 0,087 0,080 0,115 0,114
F statistika instrumentov 16,082 8,546 16,082 8,546
Hansenova J statistika 2,546 0,423 0,066 1,324
P-hodnota Hansenovej J Statistiky 0,111 0,516 0,797 0.250
P-hodnota testu exogenity 0,029 0,003 0,004 0,006
N 1253 1253 1253 1253 1253 1253 1253 1253

Pozndmka: Robustné standardné chyby st uvedené v zatvorkach. Regresie st odhadnuté pouzitim
vah zistovania na vzorke doméacnosti, ktoré este nie st v dochodku. V regresiach st zohl'adnené
vplyvy velkého po¢tu charakteristik domacnosti (vid tabulka 3). *p < 0,10; **p < 0,05; ***p < 0,01.
Zdroj: HFCS 2014.

V ramci nasej empirickej analyzy skiimame nielen determinanty pravdepodobnosti
ucasti na doplnkovom déchodkovom sporeni, ale aj velkost mesa¢nych prispevkov do
dochodkovych fondov. Pre tcely tejto analyzy sme pracovali so zoradenou kategoric-
kou premennou, ktoré rozdelovala distribuciu prispevkov na 4 kategorie: prispevky
rovné 0, prispevky v prvom tercile distribticie, prispevky v druhom tercile distribicie

a prispevky v tretom tercile distribtucie.

Vysledky odhadnutych modelov usporiadanej odozvy (Ordered probit) st prezento-
vané v tabulke 9. Kvoli endogenite financnej gramotnosti odhadujeme nielen obycéajny
Ordered probit model, ale aj jeho verziu s inStrumentalnymi premennymi, ktoré zosté-
vaju rovnaké ako pri predchadzajucich odhadoch (t.j. schopnost porozumiet otéazkam
v zistovani a schopnost previest slovenské koruny na euro). Marginalne efekty (vy-
hodnotené na priemernych hodnotéch ostatnych premennych) pre jednotlivé kategorie
zavislej premennej potvrdzuja pozitivnu rolu finan¢nej gramotnosti aj pre samotné

mesacné prispevky do dochodkovych fondov.

Napriklad, v modeloch bez prispevkov zamestnévatela, dodato¢ne spravne zodpo-

43



vedana otézka o finan¢nej gramotnosti znizuje pravdepodobnost toho, Ze domécnost
bude mat nulové mesa¢né tspory o 5 percentualnych bodov pri oby¢ajnej Specifikacii a
o 17 percentualnych bodov pri Specifikacii s inStrumentalnymi premennymi. Finan¢na
gramotnost vplyva pozitivne (takmer vo vsetkych $pecifikiciach) na pravdepodobnost
pozitivnych prispevkov (prvy, druhy a treti tercil distribucie) do sukromnych déchod-
kovych fondov.

Tabulka 9: Odhady modelov usporiadanych odoziev spolu s instrumentélnymi premen-
nymi — prispevky do siikromnych déchodkovych schém

Bez prispevkov zamestnavatela S prispevkami zamestnavatela
) 2 ®3) (4) (5) (6) () (8)
Oprobit IV Oprobit  Oprobit IV Oprobit Oprobit IV Oprobit Oprobit IV Oprobit

Fin. gramotnost 1: (kategoria 1: y = 0) -0,052%FF 0, 174%F* -0,021%  -0,246%**

Fin. gramotnost 1: (kategoria 2: prvy tercil [y >0)  0,011%F*  (,023*** 0,006%  -0,054%**

Fin. gramotnost 1: (kategéria 3: druhy tercil [y >0) 0,015%**  0,036*** 0,004* 0,077***

Fin. gramotnost 1: (kategoria 4: treti tercil |y >0)  0,026*** 0,115%* 0,011%  0,222%*%*

Fin. gramotnost 2: (kategoria 1: y = 0) -0,082%F%  _0,462%** -0,046*  -0,453%**
Fin. gramotnost 2: (kategoria 2: prvy tercil |y > 0) 0,018%*%  (),048*** 0,014* 0,071%*+*
Fin. gramotnost 2: (kategoria 3: druhy tercil |y > 0) 0,024%*%  0,066*** 0,008* 0,038%**
Fin. gramotnost 2: (kategoria 4: treti tercil |y > 0) 0,040%**  (),348*** 0,024%* 0,344%%*
Kontrolné premenné Ano Ano Ano Ano Ano Ano Ano Ano
Regionalne fixné efekty Ano Ano Ano Ano Ano Ano Ano Ano
Pseudo R? 0,090 0,083 0,117 0,117

N 1253 1253 1253 1253 1253 1253 1253 1253

Pozndmka: Uvadzané st marginalne efekty vyhodnotené na priemernych hodnotach ostatnych
nezéavislych premennych. Regresie st odhadnuté pouzitim véh zistovania na vzorke doméacnosti,
ktoré este nie st v dochodku. V regresiach st zohladnené vplyvy velkého poc¢tu charakteristik
domaécnosti (vid tabulka 3). * p <0,10; ** p <0,05; *** p<0,01.

Zdroj: HFCS 2014.

Finan¢na gramotnost, sebavedomie a investovanie do finan¢nych aktiv. Ako
uz bolo viackrat spomenuté (napr. Cocco a ini, 2005), ekonomicka a finanéna tedria
naznacCuju, ze neucast domécnosti na trhu s investovanim do vysoko vynosovych ak-
tiv, akymi st akcie alebo dlhopisy, dokdze v priemere znizit blahobyt domécnosti az
do vysky 2 % ich celkovej ro¢nej spotreby. Ucast na trhu s investovanim je celkovo
velmi nizka v eur6pskych krajinach a je o nieco lepsia v USA, kde sa s urcitou formou

investovania stretéava priblizne polovica dospelej populacie (vid Cupak a ini, 2022).

Na zaver néasho empirického skiimania sa snazime zistit, do akej miery vedia finan¢na
gramotnost a dovera vo vlastné financné schopnosti, ale aj dévera v makroekonomické
prostredie krajiny, zvysit ucast na akciovych trhoch v USA, uz spominanej krajine s
dobre fungujtcimi kapitalovymi trhmi. SCF mikroidaje o bohatstve domécnosti po-

skytujui moznost na overenie tejto vyskumnej otazky.

V stlade s modelmi o investovani domécnosti (Guiso a ini, 2002), v nasej empiricke;j
analyze najskor odhadujeme determinanty pravdepodobnosti vstupu domécnosti na
trh s investovanim do sofistikovanych finanénych aktiv (akcie / dlhopisy) a v druhom

kroku analyzujeme, aku velku ¢ast svojho portfolia drzia v tomto type aktiv.

Vysledky hlavnych odhadnutych regresii — oby¢ajnej OLS aj 2SLS s inStrumentél-
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nymi premennymi na zohladnenie problému endogenity finan¢nej gramotnosti a finané-
ného sebavedomia — st prezentované v tabulke 10. Hlavny vysledok naznacuje, Ze aj v
pripade americkych domécnosti, vyssia finanéné gramotnost pozitivne vplyva na vstup
domaécnosti na trh s investovanim. Vyssie odhadnuté koeficienty v pripade 2SLS odha-
dov opét naznacuju problém endogenity finan¢nej gramotnosti z dévodu chybovosti jej

merania, ¢o je bezny problém identifikovany v literature (Lusardi a Mitchell, 2014).

A

Zaujimavym zistenim je, ze domacnosti, ktoré maja vyssiu doveru v rast americkej
ekonomiky v horizonte piatich rokov, st ochotné investovat vacsi podiel svojho financ-
ného majetku do akcii, ale tento faktor nezohrava ziadnu tlohu v pripade investovania
do dlhopisov, ¢o moze naznacovat urcité dlhodobé financéné planovanie, nakolko do
akcii je odporucané investovat na dlhSom investicnom horizonte. Ukazuje sa, Ze i na-
priek tomu, ze domacnosti nie st profesionalnymi prognostikmi, ich makroekonomické
oc¢akavania vyznamne ovplyviuja ich ekonomické a finan¢né rozhodnutia, ¢o celkovo
zapadé do sucasnej literattury o o¢akavaniach a dovere v instittucie. Napriklad, Ng a ini
(2016) analyzovali 60 krajin a zistili, ze dovera v ekonomické prostredie je pozitivnym
faktorom hibky a likvidity akciového trhu. Extrapolaciou z makrourovne na mikroturo-
ven toto zistenie podporuje myslienku, ze dovera investorov alebo dévera v ekonomiku

by viedla k vac¢sej icasti domacnosti na akciovych trhoch.

Tabulka 10: OLS a 2SLS odhady determinantov vlastnictva akcii a dlhopisov

Utast na aktivach Investovany podiel
Akcie Dlhopisy Akcie Dlhopisy
(1) (2) 3) (4) (5) (6) (7) (8)
OLS v OLS v OLS v OLS v
Finan¢na gramotnost 0,069%** 0,016%** 0,021*%* -0,038%**
(0,007) (0,003) (0,008) (0,013)
Finanéna gramotnost (predikovana) 0,643%+* 0,167*** 0,029 -0,155%**
(0,070) (0,040) (0,065) (0,052)
Financ¢né sebavedomie 0,006** 0,001 0,005* -0,000
(0,003) (0,001) (0,003) (0,003)
Finan¢né sebavedomie (predikované) 0,224%* 0,013 -0,005 -0,035
(0,112) (0,038) (0,098) (0,054)
Dovera v ekonomiku -0,011 -0,014 -0,007 -0,000 0,013** 0,016 0,003 0,000
0,008 0,022 0,004 0,009 0,005 0,018 0,008 0,013
Kontrolné premenné Ano Ano Ano Ano Ano Ano Ano Ano
Koeficient determinécie 0,282 0,049 0,052 0.084
F statistika inStrumentov (fin. gramotnost) 22,084 22,084 14,989 3,969
F statistika inStrumentov (fin. sebavedomia) 3,436 3,436 1,661 1,383
Sargan chi kvadrat test 3,899 0,325 0,622 0,189
P-hodnota Sargan chi kvadrat testu 0,133 0,614 0,521 0,696
P-hodnota testu exogenity 0,000 0,001 0,748 0,110
N 5776 5 776 5 776 5776 3630 3630 659 659

Pozndmka: Standardné chyby (uvadzané v zatvorkach) odhadnuté pouzitim bootstrapovych tech-
nik. Regresie st odhadnuté pouzitim véah zistovania a viacnasobne imputovanych udajov. V regre-
siach st zohl'adnené vplyvy velkého poctu charakteristik doméacnosti (vid tabulka 4). * p <0, 10;
** p<0,05; 7 p<0,01.

Zdroj: SCF 2019.

Dalsie empirické zistenia (dostupné v Cupak a ini, 2022) naznacuju, Ze ochota do-
maéacnosti investovat do velkej miery suvisi aj s ich individualnymi charakteristikami ako
vek, pohlavie, rodinny status, etnicita, ale aj ekonomickymi zdrojmi, ktoré doméacnosti

vedia pouzit na investovanie ako disponibilny prijem, pripadne iné likvidné bohatstvo.

45



V réamci nasho empirického skiimania sa taktiez zaujimame, ¢i je vplyv financnej
gramotnosti a ostatnych determinantov rovnaky v réznych castiach distribtuicie naSich
hlavnych zavislych premennych — t.j. podielu majetku drzaného v akciach a dlhopi-
soch. Pre ucely tejto analyzy odhadujeme (nepodmienené) kvantilové regresie, ktorych

vysledky st prezentované na obrazku 8 (pre akcie) a obrazku 9 (pre dlhopisy).

Obrazok 8 naznacuje, ze v pripade akcii maji nase hlavné vysvetlujuce premenné
(finan¢na gramotnost, finan¢né sebavedomie, dovera v ekonomiku a postoj k riziku) naj-
VaCsi vplyv na nasu zavisla premennt (podiel akcii na celkovom finanénom majetku) v
strednej Casti distribicie zavislej premennej. Priebeh odhadnutych marginalnych efek-
tov vo v8etkych Styroch pripadoch pripomina tvar obrateného U. Inak povedané, vplyv
vysvetlujicich premennych v spodnych a vrchnych deciloch je menej vyrazny, ako v
piatom decile distribtcie. Naopak, ako je mozné vidiet na obrazku 9, vplyv nasich
hlavnych vysvetlujucich premennych je takmer konstantny naprie¢ celou distribuciu

podielu finanéného majetku drzaného v dlhopisoch.

Obr. 8: Kvantilové regresie — odhadnuté determinanty podielu celkovych finanénych
aktiv drzanych v akcidch (podmienené tcastou)
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Pozndamka: Regresné modely st odhadnuté pouZitim vah zistovania SCF. Kvantilové regresie su od-
hadnuté pouZitim charakteristik, ktoré si prezentované v tabulke 4.
Zdroj: SCF 2019.
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Obr. 9: Kvantilové regresie — odhadnuté determinanty podielu celkovych finan¢énych
aktiv drzanych v dlhopisoch (podmienené tcastou)
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Pozndmka: Regresné modely st odhadnuté pouzitim vah zistovania SCF. Kvantilové regresie sa od-
hadnuté pouzitim charakteristik, ktoré st prezentované v tabulke 4.
Zdroj: SCF 2019.

Vysledky v Cupak a ini (2022) d'alej napriklad ukazuja!?, ze existuje urcita interakcia
medzi hlavnymi premennymi nasho zaujmu vo vysvetlovani pravdepodobnosti inves-
tovania a investovanim majetku do rizikovych aktiv. Interakény ¢len medzi finan¢nou
gramotnostou a sebavedomim, ale aj déverou v ekonomiku je Statisticky signifikantny

vo va¢sine odhadnutych Specifikacii, ¢o naznacuje urciti komplementarnost medzi da-

nymi faktormi.

15Pre kratkost priestoru tieto vysledky v praci neuvadzame, aviak detailné vysledky st dostupné
v Cupak a inf (2022).

47



1.6 Diskusia a zaver

Ekonomické a financna teodria predpokladaju, Zze pre jednotlivcov a doméacnosti je ra-
cionélne zucastnovat sa na trhu s finanénymi aktivami a dokonca drzat svoje finan¢né
bohatstvo v rizikovych aktivach. I napriek tomu, iba mala ¢ast populéacie (dokonca aj
vo vyspelych krajinach) vyuziva vyhody finanénych trhov. Napriklad, v eurozéne v
priemere iba priblizne 11 % domacnosti drzi akcie a iba 3 % populécie deklaruje drzbu
dlhopisov (ECB, 2023). Sucasne, vSeobecna populacia disponuje iba priemernymi zna-
lostami o financiach (Lusardi a Mitchell, 2014), ¢astokrat aj v tych zakladnych kon-
ceptoch ako trocenie, inflacia alebo diverzifikicia rizika. Ako tieto skutoc¢nosti spolu

stivisia?

V tejto habilitacnej praci empiricky analyzujeme dolezitost financnej gramotnosti
pre niektoré dolezité ekonomické a financné rozhodnutia jednotlivcov a domacnosti.
V praci sa taktiez snazime poukézat na zranitelné skupiny populacie ohladom ich
nizkej drovne finanéného povedomia a financného sebavedomia. Pouzitim unikatnych
datovych zdrojov a mikroekonometrickych dekompozi¢nych metod a metdd regresnej

analyzy, tato praca (okrem iného) prinasa niekolko kluc¢ovych zisteni.

V prvom rade vysledky vyskumu zalozeného na novych dostupnych mikrodatach o
finan¢nych znalostiach dospelej populacie (OECD/INFE) naznacuju, Ze existuju vy-
znamné rozdiely vo finan¢nej gramotnosti naprie¢ krajinami (vid Cupak a ini, 2021b),
¢o potvrdzuje zistenia predchadzajucich $tudii (napr. Jappelli, 2010; Lusardi a Mit-
chell, 2011b). NavySe sa ukazuje, Ze medzery v gramotnosti nie st nevyhnutne iba
ddsledkom rozdielnych charakteristik populécii, ale do velkej miery rozdielnymi ekono-
mickymi a kulttrnymi prostrediami, ¢o potvrdzuje zistenia od Christelis a ini (2013)
alebo De Beckker a ini (2019).

Detailné OECD/INFE mikrodata taktiez naznacuju, Ze existuju vyrazné rozdiely v
trovni finanénej gramotnosti a finanénom sebavedomi naprie¢ roznymi skupinami oby-
vatelov (vid Cupak a ini, 2018, 2021a). NajvyraznejSou je rodova medzera vo finanénej
gramotnosti, ¢o je celkovo v stilade so zahrani¢nymi Studiami (napr. Fonseca a ini, 2012;
Bucher-Koenen a ini, 2017). Zaujimavostou vSak je, Ze rodové medzery st viac viditelné
vo vyspelych krajinach v porovnani s post-socialistickymi krajinami ako Chorvatsko,
Madarsko alebo Rusko, kde je v8ak troven finan¢nej gramotnosti “levelovo” nizsie v

porovnani s vyspelymi krajinami.

Vysledky zaloZené na detailnych mikrodéatach o domacnostiach a jednotlivecoch (HFCS,
SCF) taktiez naznacuju, ze jednym z faktorov, ktory zohrava délezita tlohu pri obo-
zretnom ekonomickom a finanénom rozhodovani (sporenie na dochodok a diverzifikacia

portfolii), je finan¢éna gramotnost (vid Cupak a ini, 2019, 2022). Tieto vysledky celkovo
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potvrdzuju existujtice empirické zistenia o pozitivnych asociaciach (ale aj o kauzalnych
vztahoch) medzi finanénou gramotnostou a ekonomickymi a finanénymi vysledkami
jednotlivecov a domacnosti (podrobny prehlad literatiry je dostupny Fernandes a ini,
2014; Lusardi a Mitchell, 2014, 2023), va¢sinou na strane aktiv portfélii domacnosti.
Zistilo sa napriklad, Ze finan¢na gramotnost podporuje tcast na trhu so sofistikovanymi
finanénymi aktivami (napr. Van Rooij a ini, 2011), diverzifikdciu finanénych portfolii
(napr. Abreu a Mendes, 2010; Gaudecker, 2015), ale taktiez planovanie a sporenie na
dochodok (napr. Alessie a ini, 2011; Bucher-Koenen a Lusardi, 2011) ¢o nésledne po-
méha akumulovat vacsie finanéné bohatstvo (pozri Behrman a ini, 2012; Lusardi a inf,

2017) potrebné pre finan¢na prosperitu jednotlivych domécnosti.

Vysledky tejto habilita¢nej prace mozu byt uzitoéné pre tvorcov politik. V prvom
rade, vysledky prace poukézali, Ze existuju vyrazné rozdiely vo finan¢nej gramotnosti
naprie¢ krajinami. AvSak nestaci brat do uvahy iba obyc¢ajny “ranking” vysledkov fi-
nancnej gramotnosti, ale treba zohl'adnit aj to, Zze populécie naprie¢ krajinami a taktiez
politiky krajin nie st rovnaké. Vysledky taktiez naznacuju, Ze zeny vyrazne zaostévaju
vo finan¢nych vedomostiach za muzmi, ¢o sa prejavuje aj v ich nizSej ucasti na in-
vestovani a akumulovani bohatstva. Pritom sa vSak podla Statistik dozivaju vyrazne
dlhsieho veku, avak nizsie akumulované bohatstvo (aj vdaka nizkej finan¢nej gramot-
nosti) moze zapric¢init neddstojné finanéné podmienky v starobe. Jednou z dolezitych
ciest k rodovej rovnosti méze byt rieSenie siivisiacich noriem a rodovych roli v spo-
lo¢nosti. Tieto normy st zakladom rozdielov v sebadovere, ktoré — okrem vsetkych
ostatnych pozorovatelnych charakteristik — vedu k niz8ej ucasti Zien na rizikovych tr-

hoch s aktivami.

Navyse, nedédvne trendy v oblasti digitalizacie a decentralizacie financii by mohli
znizit prekazky ucasti jednotlivcov a domacnosti na finan¢énych trhoch. Konvenéné ka-
naly finan¢ného sprostredkovania a poradenstva sa teda daji I'ahko obist a preto st pre
financénu prosperitu stale dolezitejsie individualne finan¢né znalosti a sebadovera, ¢i uz
pre diverzifikaciu rizika ale aj pre dlhodobé finan¢né ciele, ako pldnovanie a sporenie
na dochodok. Z tohto hladiska je pre tvorcov politik kIic¢ové investovat do finanéného
vzdelavania, idealne s cieflom budovat tiato formu Tudského kapitalu uz v Skolskom
veku, ale taktiez nezabudat na starSie generécie, ktoré sa potrebuji zorientovat v kom-

plexnom svete financii.

Nadchadzajtici vyskum. Prezentovany vyskum v tejto habilitacnej praci sa vsak
nedotyka viacerych doélezitych a aktualnych tém. V prvom rade, v spolo¢nosti sa stale
nachadzaju skupiny obyvatelov, ktori st uvézneni v extrémnej chudobe, napriklad mar-
ginalizované romske domécnosti. Tato skupina obyvatelov pritom postrada zakladné

ekonomické zruénosti. Napriklad, Zelinsky (2021) zistil, Ze Tudia z marginalizovanych
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romskych komunit vo vyraznej miere preferuji sucasnu spotrebu pred budiicou a vy-
skumy ukazuju, Zze takato forma netrpezlivosti je ¢asto silno korelované s problémom
sebakontroly a prijimanim nespravnych ekonomickych a finan¢énych rozhodnuti. Na
zlepsSenie ich financ¢nej situécie a vybudovanie dobrych ekonomickych navykov by mohlo
v prvom rade dopomoct zacat zlepSovat ich celkovi troven Tudského kapitalu a financ-
nej gramotnosti konkrétne, k ¢omu vyzyvaju aj Nemcovska a ini (2016). Bolo by preto
uzitoCné zacat zbierat tdaje a monitorovat vyvoj financnej gramotnosti aj u tejto po-

pulécie.

Dalsia aktualna téma, na ktoru stcasné literattiira upozornuje je, ze pristup k ino-
vaciam a technolégiam, napriklad vo forme umelej inteligencie, vie vyrazne dopomoct
k zlepSeniu produktivity ekonomickych subjektov, ¢i uz si to firmy alebo jednotlivci
(napr. Dell’Acqua a ini, 2023). Analogicky by sa dalo skiimat, ako pouzitie umelej inteli-
gencie a nastrojov strojového ucenia (napr. ChatGPT) ovplyviiuje budovanie ludského
kapitalu a finan¢nej gramotnosti. Napriklad, Niszczota a Abbas (2023) ukazuju, Ze pou-
zitie velkych jazykovych modelov (Large Language Models, LLM) vie takmer dokonale
kopirovat spravne odpovede na komplexné financéné problémy a tym padom pomoct

populécii ako urcity zdroj finanéného robo-poradcu.

Analyzy v tejto préci sa taktiez nedotkli strany pasiv doméacnosti. Hoci je literatira
v tomto smere pomerne skromnad, existuje niekolko délezitych studii, ktoré poskytuju
uzito¢né usmernenia pre vyskumna agendu v oblasti prepojenia finan¢nej gramotnosti
a zadlzenosti. Napriklad, Gathergood (2012) sktima vztah medzi finanénou gramot-
nostou, sebakontrolou a nadmernym zadlzenim. Objavuje vyznamni stuvislost medzi
nesplacanim spotrebitel'skych averov / nadmernym finanénym zadlzenim s nedostatoé-
nou sebakontrolou aj finan¢nou negramotnostou. Jednotlivci, ktori vykazuja problémy
so sebakontrolou, vykazuja sklon k vyuzivaniu vysoko nakladnych tverovych nastro-
jov, ako st napriklad karty do obchodov a pozicky pred vyplatou. Tato skupina je
navyse nachylnejsia na Soky v prijmoch, ¢erpanie tiverov a neocakavané vydavky na
tovar dlhodobej spotreby, ¢o naznacuje zvySenu expoziciu roznym finanénym rizikam.
Okrem toho autor v roznych Specifikaciach zdoraziuje vyraznejsiu tlohu nedostatocnej
sebakontroly v porovnani s finan¢nou negramotnostou pri objasiovani fenoménu nad-
merného zadlZovania spotrebitelov. Dalsim uzitoénym prikladom je stidia od Lusardi a
Tufano (2015), ktora zdoraziiuje vyznam dlhovej gramotnosti pre finan¢énu zranitel nost

domécnosti.

Sktmanie prepojenia finan¢nej gramotnosti a (nadmerného) zadlzenia domécnosti
je pomerne dolezitou témou v europskom kontexte, ale aj tom slovenskom, nakolko
Slovensko spolu s ostatnymi stredoeurépskymi krajinami patria k jednym z najrychlej-

Sie sa zadlzujucich krajin v Eurépe (Cesnak a ini, 2023) a buduci vyskum by sa mohol
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zamerat prave na tito problematiku.

Buduci vyskum by sa taktiez mohol zamerat na vyhodnotenie efektivnosti financ-
ného vzdelavania pouzitim kontrolovanych experimentov (v teréne alebo laboratériu),
nakolko literatura o finan¢nej gramotnosti naznacuje, ze prave tento typ Studie vie
dokézat kauzalny (neskresleny) vplyv finan¢ného vzdelavania a gramotnosti na indivi-
duélne ekonomické a finanéné spravania (vid Fernandes a ini, 2014; De Beckker a ini,
2021; Kaiser a ini, 2022). Napriklad, Bover a ini (2024) uskuto¢nili randomizovant
kontrolovanu $tidiu, v ramci ktorej 3 000 ziakov 9. ro¢nika zo 77 strednych skol v
épanielsku absolvovalo v roznych obdobiach roka kurz finanéného vzdelavania. Hned
po absolvovani kurzu sa vysledky v testoch u ziakov 9. ro¢nika zvysili o 18 % jedne;
standardnej odchylky a ziaci preukazali vac¢siu trpezlivost pri hypotetickom rozhodo-
vani o sporeni. Pri motivovanej tilohe sporenia, ktoréa sa uskutocnila tri mesiace po nej,
sa ziaci v Setrenej skupine rozhodovali trpezlivejsie ako kontrolna skupina ziakov 10.

ro¢nika.
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2 Publikované vedecké prace

Tato cast habilitacnej prace uvadza samotné publikované vedecké ¢lanky spolu s tvod-

nym listom k publikdciam: t.j. ndzov publikacie, autorsky kolektiv, zdroj publikacie,

scientometrické ukazovatele ¢asopisu a drzitela autorskych prav. NavysSe, v prilohe B

je uvedené vyhlasenie o autorskom prispevku (CRediT) k publikovanym ¢lankom.
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A. Cupék et al.

1 Introduction

The importance of financial literacy and education as a main ingredient of informed
choices and sound financial behavior of consumers has been recognized in the literature
(see e.g. Campbell 2006; Jappelli 2010; Hastings et al. 2013; Lusardi and Mitchell 2014;
Urban et al. 2018; Berry et al. 2018). The meta-analyses by Kaiser and Menkhoff (2017)
and Kaiser et al. (2020) confirmed that financial education significantly affects financial
literacy and ultimately financial behavior.! As a result, financial literacy improves finan-
cial inclusion of individuals and households (see e.g. Grohmann et al. 2018) as well as
their ability to accumulate more wealth (see e.g. Behrman et al. 2012). Financial literacy
is crucial for financial behavior and therefore decisive for major contemporary economic
problems such as the rise of inequality (e.g. Lusardi et al. 2017). Even though several stud-
ies have analyzed financial literacy with respect to household economic and financial out-
comes, little research has been done exploring the possible causes of substantial differ-
ences in financial literacy across countries and population groups.

In the previous empirical literature, researchers have analyzed differences in finan-
cial literacy across countries and groups of individuals typically in a descriptive way. For
example, according to the Standard and Poor’s (2015) survey, the average percentage of
adults that answered three out of four financial literacy questions correctly is 56% in the
old EU member states; 63% in Australia, the USA, and Canada; and 45% in the Central
and Eastern European (CEE) new EU member states. Likewise, results of the OECD PISA
survey show worse results for high-school students from CEE countries compared to other
Western European countries (OECD 2014). Recently, the OECD (2016) showed substan-
tial differences in the financial literacy of the adult population across the world as well as
across European countries. Other examples of descriptive studies on cross-country finan-
cial literacy gaps include Atkinson and Messy (2011), Lusardi and Mitchell (2011), Nico-
lini et al. (2013), Lusardi and Mitchell (2014) or Bucher-Koenen et al. (2017). Recently,
Karakurum-Ozdemir et al.’s (2019) study provides empirical evidence on the evolution
of financial literacy in five middle-income countries, namely Mexico, Lebanon, Uruguay,
Colombia and Turkey.

Beyond descriptive research, there is only a handful of studies that attempt to provide an
explanation of varying levels of financial literacy across countries. For example, Jappelli
(2010) analyses the relationship between macroeconomic contextual variables and popu-
lation’s economic literacy using international panel data on 44 countries over the period
1998-2008. Despite the identification of important factors driving differences in economic
literacy across countries (e.g. economic development, digitalization, etc.), the main short-
coming of Jappelli’s (2010) study is that the level of economic literacy of the particular
country is proxied by the economic literacy of interviewed business leaders, hence offering
a potentially biased picture since business leaders can be expected to have above-average
interest and routine in financial matters and thus a higher incentive to invest in financial
literacy. Another example is a recent work of Ahunov and Van Hove (2020) finding that
variations in the national culture (proxied by individualism and power distance) are another
powerful determinant of financial literacy at the country level.” Yet again, the authors could

! Kaiser and Menkhoff (2020) find similar results for financial education programs at schools.

2 At the country level, Brown et al. (2018) show that students in the French-speaking part of Switzerland
have much lower level of financial literacy that students in the German-speaking parts and relate this find-
ing to differences in financial socialization by parents.
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not provide this kind of analysis for different population sub-groups, given the absence of
microdata. Perhaps the closest study to ours in terms of applied dataset and microecono-
metric analysis is by De Beckker et al. (2020), who estimate the influence of culture and
institutions on individual financial literacy levels in a multilevel setting.

While the observed differences in financial literacy arguably influence policies, the pop-
ulations in different countries are not homogeneous. It remains unknown how much of the
observed difference is country-specific and how much is driven by varying individual char-
acteristics of the (sampled) population.

By employing microeconometric tools from the decomposition and policy-evaluation
literature, we attempt to deliver estimates of how much of the observed difference is due
to differences in the characteristics of the population. We seek to answer the following
research questions:

[S—

how large are financial literacy gaps across countries?;

2. are the observed differences in financial literacy mainly due to differences in observable
individual characteristics?; and

3. doinstitutional factors play a role in explaining financial literacy gaps across countries?

These fundamental questions are relevant for potential policies aimed at increasing
financial awareness. There are two important mechanisms at work which need to be taken
into account to go beyond the type of overall mean comparisons in cross country research
on financial literacy. To illustrate the first one, we point to an example with regard to edu-
cational attainment. On the one hand, a gap in average financial literacy may exist across
countries within education groups; this would be the case if financial literacy differed
among the highly educated in country A versus country B. On the other hand, a gap could
exist across countries even if the financial literacy within education groups is the same
across countries: if the share of, say, highly educated individuals is higher in country A
than in country B. From a policy perspective these gaps need to be dealt with differently.
Whereas the first raises the question of why similarly educated groups have different finan-
cial literacy across countries, the second case can be addressed by increasing educational
attainment.

The second mechanism has to do with different levels of literacy and the resulting addi-
tive structure of the financial literacy indices. Whereas educational attainment might be
key to basic financial literacy, its relevance might be less important in the case of more
advanced financial literacy. We argue that it is crucial to take this additive structure of
financial literacy and therefore the shape of the distribution into account. At the bottom
of the pyramid there are simple questions based on school knowledge; more up the ladder
higher education, learning by doing or on the job training which all may alike provide the
necessary knowledge to correctly answer the more difficult literacy questions. How com-
mon learning by doing or on the job training are depends on the institutional setting in
countries. In a country with a larger financial sector the share of people who have on the
job training will be higher. In a country with a less comprehensive social security net the
need to invest in private wealth and therefore learning by doing will be more prevalent.

Differences in these patterns have important policy implications: a gap at the bottom
indicates a lack in basic knowledge which is usually acquired in primary education. The
policy advice would in this case be to improve the quality of primary education. A gap at
the top, by contrast, rather points at weaknesses in secondary and higher education or at
structural institutional issues, for example due to an abundant public pension system with
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limited need to invest in private pension wealth. Those who have high financial resources
are more likely to be interested in more complex financial products and therefore more
likely to acquire the specific knowledge. To close gaps in the upper part, policies need to
focus on the quality of higher education, including also specific financial literacy content
within schools or for the general public. Our finding that individual characteristics explain
more at the upper end of the distribution is suggestive evidence supporting this view.

That is why we proceed by asking which differences in institutions are correlated with
cross-country gaps in financial literacy unexplained by individual characteristics. Char-
acteristics might explain part of the gap, but their interplay with different environments
across countries is potentially relevant when explaining financial literacy gaps. One poten-
tially relevant institutional difference related to financial literacy may be different welfare
state regimes. In some countries (such as Brazil, Russia, or the UK), investing privately for
old age provision or other precautionary motives is more important than in others (such
as Austria, Finland, or Germany). Moreover, the supply of financial services varies across
countries. The intermediation of banks is stronger in some countries (such as in continental
Europe) than in others (such as the UK).

In a nutshell, we devise a two-step empirical strategy to first decompose the differences
in financial literacy into a part related purely to different individual characteristics across
countries, and the remainder. Then, we use these remaining parts to analyze the potential
linkage to institutions and a country’s macroeconomic environment. Our methodological
framework builds on the existing literature of Christelis et al. (2013), Bover et al. (2016a),
and Sierminska and Doorley (2018).

Our study makes several important contributions to the empirical literature on financial
literacy and household finances. Following up on the first insights using the 2014-2016
wave of the OECD/INFE database on financial competencies of individuals (Cupék et al.
2018; De Beckker et al. 2019, 2020), we are among the first to deliver a complex cross-
country analysis of these data. The advantage of this database is its broad set of questions
(focusing on an extended set of financial knowledge questions as well as aspects of finan-
cial attitudes and behavior) as well as country coverage as compared to the previous stud-
ies. This broad set of questions allows us to exploit the information content of the distri-
bution of the financial literacy indices across countries and to derive policy conclusions.
We are also among the first to employ counterfactual decomposition techniques to ana-
lyze the observed differences in financial literacy in a cross-country perspective. In our
framework, we consider individuals from Finland as a benchmark (reference) for financial
literacy of individuals from other countries in our dataset (Austria, Brazil, Canada, Croa-
tia, Hong Kong, Hungary, Germany, Jordan, The Netherlands, Russia, and the UK).> We
extend the analysis in OECD (2016) substantially by providing a detailed cross-country
comparison accounting for differences in the underlying socio-economic structure. There-
fore, our findings help to better understand the potential determinants of gaps in financial
literacy between countries, which are as high as 20% in some cases (e.g. Finland vs. Croa-
tia or Russia).

3 We chose Finland as a reference category not only because of data availability, but also for other reasons.
For example, the Finnish population (both adults and high-school students) ranks among the best in dif-
ferent financial literacy surveys (e.g. OECD 2014, 2016) compared to the population from other European
countries. Furthermore, Finnish households show an intense interaction with financial markets, as 39% of
households hold risky financial assets in their portfolios (Bover et al. 2016b).
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The rest of this paper is structured as follows. Section 2 describes the dataset and the
employed microeconomic and institutional variables. Section 3 outlines the applied meth-
odological framework. Section 4 presents empirical results together with several robustness
checks. Section 5 concludes and offers policy implications.

2 Data

The data used for the analysis of financial literacy gaps across countries come from the
OECD/INFE (International Network for Financial Education) survey of adult financial lit-
eracy competencies, collected in the years 2014-2016. While the survey was conducted
in more than 30 countries around the world, only a few countries made the data available
for research purposes. Hence, we got access to individual-level data from Austria, Brazil,
Canada, Croatia, Finland, Germany, Hong Kong, Hungary, Jordan, The Netherlands, Rus-
sia, and the UK, accounting together for more than 15,000 observations. A unique feature
of this survey is that the questions are asked in a harmonized way across countries, making
the results comparable—major advantage as compared to previous surveys on financial lit-
eracy. Also, the set of financial literacy questions is much broader than in previous studies.
Other cross-country surveys typically focus on a small set of three/four basic financial liter-
acy questions on interest rates, inflation and diversification/riskiness (Lusardi and Mitchell
2014). In the OECD/INFE survey, questions include concepts such as time value of money,
interest paid on loans, interest and principal, compound interest, risk and return, inflation,
and risk diversification. The data also contains standard socio-economic characteristics.

Table 1 shows basic information about the data collection in the countries were data
is accessible. In 8 of the 12 countries face-to-face personal computer assisted interviews
were conducted. Two countries used telephone interviews (Canada and Germany) whereas
two gathered the data via online interviews or as a combination of telephone and online
interviews (The Netherlands and the United Kingdom). The sample size ranges from 1000
(Hong Kong, Hungary and the United Kingdom) to 2002 (Brazil). In many countries the
national central banks were responsible for gathering the data and delivering it to the
OECD/INFE. In others also universities, ministries or other governmental institutions con-
ducted the harmonized survey developed by the OECD/INFE.

For our analysis we use a set of variables which is fully harmonized in all countries
(Table 2). Our main variable of interest, the financial literacy score, is calculated from the
answers given to a set of seven knowledge questions examining the financial literacy of
respondents. They deal with the understanding of inflation, interest, interest plus principal,
compound interest, the relationship between risk and return and risk diversification. The
detailed questions are listed in Appendix A. The financial literacy score of individuals is
computed similarly to the extant literature on financial literacy (e.g. Lusardi and Mitchell
2014). Hence, the financial literacy score (as also used by the OECD/INFE) is computed as
a sum of all correctly answered of the seven questions asked in the survey.

In our empirical analysis, we first use a set of exogenous socio-economic individ-
ual characteristics as predictors for the stock of financial literacy. In Sect. 4.4, we also
consider a set of endogenous variables capturing the experience of respondents with
financial products and financial planning. As individual characteristics we use dummies
for age category, gender, marital status, university education and employment status.
Furthermore, and as suggested by Monticone (2010), we use a variable on the income
buffer, indicating that the individual has a financial buffer of at least three times the
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Table 2 Description of variables used in empirical analysis. Source: OECD/INFE international survey of

adult financial literacy competencies

Variable

Description

Financial literacy score
Income buffer

Gender
Single

University education

Age category (18-29)
Age category (30—49)
Age category (50-69)
Age category (70+)

Number of correctly answered financial literacy questions (see Appendix A
for details); score ranging from O to 7

Dummy variable
months in case

Dummy variable
Dummy variable

Dummy variable
otherwise

Dummy variable
Dummy variable
Dummy variable

Dummy variable

: 1 if an individual has a financial buffer for at least three
he/she loses his/her job (a proxy for wellbeing)

: 1 if female and O otherwise
: 1 if an individual lives alone and O otherwise

: 1 if university education is the highest attained and 0

: 1 if an individual aged from 18 to 29 and O otherwise
: 1 if an individual aged from 30 to 49 and O otherwise
: 1 if an individual aged from 50 to 69 and O otherwise
: 1 if an individual aged 70+ and O otherwise

Employed Dummy variable: 1 if paid employment (working for someone else) and 0
otherwise

Self-employed Dummy variable: 1 if self-employed (working for him/herself) and 0
otherwise

Retired Dummy variable: 1 if retired and O otherwise

Other, not-working Dummy variable: 1 if unemployed or not-working (e.g. apprentice, looking
for work, looking after home, unable to work due to sickness, student) and

0 otherwise

Having budget Dummy variable: 1 if an individual is responsible for budget and has a

budget and O otherwise

Active saver Dummy variable: 1 if an individual actively saves in one of the following
schemes (cash at home, savings account, informal savings club, invest-

ment products) and 0 otherwise

Holding risky financial assets Dummy variable: 1 if an individual holds shares or bonds in his/her finan-

cial portfolio and O otherwise

Financial planning Dummy variable: 1 if an individual sets long-term financial goals and 0

otherwise

monthly net income, which therefore is also a crude measure of financial wealth. To
cover experience, we use dummies on having a budget plan, being an active saver, hold-
ing risky assets and engaging in long-term financial planning.

Figure 1 shows the distributions of the financial literacy score across all countries
covered in our analysis. In most countries the majority of individuals are able to answer
5 or more questions correctly, and in some countries the distribution is more skewed
than in others. Furthermore, in Table 3 we show average financial literacy scores broken
down by socio-economic characteristics and countries. In all countries, men—on aver-
age—obtained higher financial literacy scores than women, a finding common in the lit-
erature (e.g. Lusardi and Mitchell 2014). Higher education goes along with higher finan-
cial literacy scores in all countries as well, which is not surprising given that Christelis
et al. (2010) find that numeracy in general increases with education. Financial literacy
seems to increase initially with age and to decrease again for the elderly, in line with
previous research (e.g. Finke et al. 2017; Lusardi and Mitchell 2014). However, this
pattern does not prevail in all countries (Brazil and Jordan). Regarding employment, in
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Fig. 1 Distribution of financial literacy score across countries. Source: OECD/INFE international survey of
adult financial literacy competencies

many countries (8 out of 12) the self-employed have marginally higher financial literacy
than the employed.

Table 4 shows descriptive statistics (means and standard deviations) for all countries and all
variables used in our empirical analysis. Note that while the mean financial literacy score var-
ies substantially across countries, it still lies between 4.1 and 5.8 (out of 7) correctly answered
questions in all countries. Also, individual characteristics X vary substantially. In some coun-
tries (Brazil) less than 10% of the population have university degrees while in others (Canada,
Jordan, The Netherlands and the UK) the share is above 30%. Similarly, the proxy for financial
wealth, i.e. the income buffer variable identifying individuals with at least 3 months of their
monthly income in financial assets, varies substantially. While in Russia only 24% report hav-
ing such a financial buffer, 69% of Canadians do so. Also shares of singles and employment
status show remarkable differences. Regarding the measure we use in order to capture experi-
ence, we find that the shares of individuals holding risky assets is rather different across coun-
tries. But also, the softer measures, such as having a budget, being an active saver as well as
financial planning, reveal substantial cross-country variations which might potentially explain
differences in financial literacy scores.
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Table 3 Distribution of financial literacy score across selected socio-economic characteristics. Source:
OECD/INFE international survey of adult financial literacy competencies

AT BR CA HR FI DE HK HU 1JO NL RU UK

Overall 48 43 49 43 52 48 58 47 43 49 41 4.2
Gender

Male 51 44 54 43 54 53 6.0 48 47 55 42 46
Female 45 42 45 42 49 43 56 46 38 43 41 3.8
Education

Primary 38 39 38 39 NA 41 46 43 34 40 34 31
Secondary 49 45 46 43 50 50 59 47 39 45 41 40
Tertiary 56 52 54 48 58 57 61 54 46 56 45 50
Age category

18-29 years 46 44 45 41 5.0 44 55 47 35 43 38 37
30-49 years 48 44 50 44 54 47 59 48 4.1 49 42 46
50-69 years 50 42 51 44 52 50 58 47 46 52 43 44
70 + years 46 41 47 37 49 45 52 45 47 50 42 34
Employment status

Employed 49 46 50 44 54 51 6.0 48 48 51 43 45
Self-employed 51 43 54 46 56 56 57 52 48 56 42 46
Retired 48 40 5.1 40 49 47 54 44 46 52 38 39

Other not working 43 42 43 42 52 4.1 55 48 38 45 40 35

Austria (AT), Brazil (BR), Canada (CA), Croatia (HR), Finland (FI), Germany (DE), Hong Kong (HK),
Hungary (HU), Jordan (JO), The Netherlands (NL), Russia (RU), the United Kingdom (UK). Means are
presented based on the sample of adult individuals aged 18—79. Summary statistics computed using survey
weights

3 Empirical Strategy

To study differences in financial literacy we employ different empirical tools. In this sec-
tion we lay out our empirical approach. We first estimate a conditional expectation function
of financial literacy, controlling for country-level fixed effects. To do so we use a weighted*
linear regression to estimate the population conditional expectation function:

L=a+pX +yl+e, (1)

where L stands for financial literacy, a denotes a constant, X contains the predictors (socio-
economic characteristics), f the slope parameters, I includes country fixed effects with
parameter vector y and ¢ is the error term. The estimates for the predictive effects f of dif-
ferent socio-economic characteristics on financial literacy are discussed in Sect. 4.1.

As a next step we decompose observed differences in financial literacy across countries
and types of individuals by employing standard counterfactual decomposition techniques

* The OECD/INFE datasets provides survey weights to take into account the specific survey design as well
as to reweight the sample to the overall population. This ensures that results can be interpreted as refering to
the sampled target population and not the sample itself.
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(Blinder 1973; Oaxacal973; B-0).? In our case, the B-O decomposition defines the mean
difference in financial literacy scores of individuals from the particular country studied
and individuals from the reference group, Finland. The mean difference is divided into two
main parts—one explained by group differences in observable individual characteristics
under consideration, and another that cannot be accounted for by differences in observed
individual characteristics—i.e. differences in coefficients, or how literacy is “produced” in
the country.

Formally, we want to answer the question of how much of the mean difference in finan-
cial literacy is accounted for by differences in characteristics of individuals between a
benchmark country ¢ =j (Finland) and countries ¢ € C. The mean difference can be writ-
ten as AulL,. = [E(Lc:j) -k (LC). Using the B-O framework, A/iL, can then be estimated as

AAL, = (J_(C;i - )_(C> ﬁc:j +)_(c (ﬁc:j - 'BAC) : @)
) N——

unexplained

.

~
explained

where )_(C=j and )_(C are covariate group averages and ﬁc=j and f. are coefficient vectors
from regressions including only individuals of the reference country ¢ =j and country c,
respectively.

We also employ the framework of unconditional quantile regressions (Firpo et al. 2007,
2009) to extend our approach beyond the mean. Reasons for differences in average finan-
cial literacy might be different for those in the lower or higher parts of the distribution.
Whereas in the lower part it is mostly about very basic math (cognitive) skills (e.g. interest
calculation) which are covered in the curricula of primary and lower secondary schools,
it is rather knowledge about the functioning of certain sophisticated financial products at
the top of the distribution. Basic schooling might help in the lower, but not so much in the
upper part, where higher education, learning by doing and on the job training might be
decisive to gain more advanced financial literacy. As we explained in the introduction, this
additive nature of the financial literature index can be exploited to link financial literacy
and different gaps across the distribution directly to potential policies to improve overall
literacy.

We decompose distributions in the financial literacy scores between individuals from
the benchmark country ¢ =j (Finland) and country ¢ by using recentered influence func-
tion (RIF) regressions along with the B-O technique (Firpo et al. 2007, 2009). To do so, we
basically replace the country-level regressions underlying our approach with RIF-regres-
sions. A RIF regression is similar to a standard regression, except that the dependent vari-
able is replaced by the recentered influence function of the statistic of interest (see Firpo
et al. 2009).% Similarly to the standard B-O decomposition, we can decompose the differ-
ence in the quantile of financial literacy score (in our case 10th, 25th, 50th, 75th, and 90th
percentile) into two additive parts, the explained and the unexplained:

5 The B-O decomposition technique has been predominantly used in the labor economics literature to
study gaps in wages and employment. Recently, this method has also been applied in the field of household
finance to study differences in stock-holdings between US and euro-area households (Christelis et al. 2013),
wealth differences across countries (Mathi et al. 2017; Sierminska and Doorley 2018), or to study financial
literacy gaps between male and female populations in the US and across countries (e.g. Cupék et al. 2018;
Fonseca et al. 2012).

® For readers interested in the details of the approach, we summarize the basic approach in the Appendix B.
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AzQT = (Yc:j _)_(c> ﬂAQ_T"')_((ﬁAQ_T - B\QT> .
c c=j c\"e=j c (3)

' '
explained unexplained

Finally, we correlate the unexplained parts of the gaps in financial literacy with
selected aggregate macroeconomic indicators which have been shown to influence
financial literacy at the country-level. This last step of our empirical framework builds
on the previous studies of Christelis et al. (2013), Bover et al. (2016), and Sierminska
and Doorley (2018). Here we correlate the unexplained parts of the gaps with selected
macroeconomic indicators that have been shown to be relevant for the financial liter-
acy at the country-level (Jappelli 2010). Our chosen aggregate indicators include PISA
math test scores, the share of internet users, (gross) enrolment ratio to secondary school,
stock market capitalization, social contributions rate (a proxy for welfare state), life
expectancy, and GDP per capita. For a detailed description, see Table 5.

4 Results

In this section we present our estimates of the conditional expectation function of finan-
cial literacy, controlling for country-level fixed effects in Sect. 4.1. Sect. 4.2 includes the
core of our analysis, the decomposition of cross-country differences in financial literacy
into parts explainable by individual characteristics and an unexplained part. We also
decompose the gaps beyond the mean at the 10th, 25th, 50th, 75th, and 90th percentile
of the financial literacy distribution. We employ the unexplained parts to correlate them
with macroeconomic and institutional variables to shed further light on potential drivers
of differences in financial literacy in Sect. 4.3. We also deliver an exercise, in which we
add the potentially endogenous variables capturing experience to the analysis.

4.1 Determinants of Financial Literacy

Table 6 shows different estimates of the conditional expectation function (CEF) of
financial literacy. It can be interpreted as a predictive production function of financial
literacy. We estimate two specifications with basic socio-economic characteristics (see
Table 4) as explanatory variables: (1) without country fixed effects, (2) with country
fixed effects. Note, that due to missing values in some of the explanatory variables our
sample shrinks from 15,388 observations to 12,298.

The results about the predictive effects of individual characteristics are robust to add-
ing country fixed effects. The income buffer dummy, which is a raw measure of financial
wealth is positively related to financial literacy (see, e.g. Monticone 2010) and trans-
lates to (depending on specification) about 0.4—0.6 (out of the 7) correct answers more
for individuals with a financial buffer of at least 3 monthly incomes. The gender gap
commonly found in the literature is clearly visible. Women score on average about 0.5
points less. Singles also tend to have slightly lower scores. Individuals with university
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Table 6 Baseline OLS estimates
of determinants of financial
literacy. Source: OECD/INFE
international survey of adult
financial literacy competencies

ey @)
Income buffer 0.594#** 0.433%%*
(0.033) (0.035)
Gender —0.456%** —0.468%**
(0.032) (0.031)
Single —0.077* —0.120%**
(0.043) (0.043)
University education 0.569%*** 0.686%**
(0.034) (0.035)
Age category (18-29) —-0.107 —0.065
(0.081) (0.080)
Age category (30-49) 0.124 0.113
(0.076) (0.076)
Age category (50-69) 0.268*** 0.265%**
(0.065) (0.064)
Employed 0.167%** 0.204%*%*
(0.046) (0.045)
Self-employed —0.002 0.154%*
(0.059) (0.061)
Retired —0.126%* —0.062
(0.064) (0.064)
Constant 4.493% %% 4.911%**
(0.085) (0.101)
Country fixed effects No Yes
Adjusted R* 0.097 0.144
Observations 12,298 12,298

Robust standard errors presented in parentheses. Regressions esti-
mated using survey weights. Dummy variables for Age category 70+,
Other employment status, and Finland are the baseline categories for
the respective dummy variable sets

#p <0.10; #¥p < 0.05; *+¥p < 0.01

degrees score about 0.6—0.7 questions better. The hump shaped age pattern we found
in the descriptive tables is confirmed in the estimation of the CEF: The lowest age cat-
egory scores lower than the oldest, but the age category between 50 and 69 scores even
higher. Whereas the employed perform significantly higher than people not working (in
line with e.g. Cupék et al. 2019), this is less clear for the self-employed and the retired.
However, the coefficients of employed and self-employed are not significantly different

from each other.
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4.2 Decomposition Analysis

Results from the Blinder—Oaxaca (B—O) decomposition analysis are shown in Table 7.” As
outlined in Sect. 3, we use Finland as a reference country. The largest gaps in financial
literacy (about 15% or above) are observed in Brazil, Croatia, Jordan, Russia, and the UK.
Hungary also shows relatively large gaps compared to Finland (almost 10%). Austria, Ger-
many and Canada still show gaps of 5-6%, whereas The Netherlands hardly shows relevant
deviation. Hong Kong exceeds average financial literacy in Finland.

In some countries, differences in observable individual characteristics with Finland sig-
nificantly dampen the gap (Canada, Jordan and the Netherlands), while for other countries
the gap is significantly larger because of differences in individual characteristics (Austria,
Brazil, Croatia, Hungary and Russia). That means that if differences due to variations in
the share of characteristics in the population are filtered out and only within-characteristic
differences are considered, the gap reduces by this amount. In the same way the gap wid-
ens for countries where characteristics dampen the unconditional observed differences. In
Germany the part of the lower score explained by these individual characteristics is not
significantly different from Finland, whereas in Hong Kong individual characteristics do
not significantly explain part of the higher score in Hong Kong.

All in all, it is rather obvious that individual characteristics matter when comparing
financial literacy across countries. It is important to have ‘apples to apples’ comparison to
design policies in an informed way. In the case of differences in educational attainment this
is rather obvious. The policy recommendation would be completely different if financial
literacy of the highly educated in one country falls short of that in other countries, as com-
pared to the case where overall education attainment is lower than in other countries.

Given the different distributions of the financial literacy score across countries (Fig. 1),
we decompose these distributions by means of RIF-regressions, as outlined in Sect. 3. That
is important as higher levels of financial literacy build on basic financial literacy. It can
well be that in some countries everybody has at least basic financial literacy but hardly
anyone has the type of complex financial literacy needed to invest in more complex finan-
cial products such as shares or bonds. Behind the same mean many distributions of the
financial literacy score are possible—all pointing to different situations and different ways
to tackle certain literacy deficits. To design efficient policies to improve financial literacy,
one needs to know the complete pattern across the full distribution of financial literacy
and not only the mean. RIF-regression allows us to examine differences across countries
at different points in the respective distributions and decompose them instead of average

7 Note that the means of financial literacy are slightly different from the unconditional means due to the
missing information on individual characteristics and experience. However, given the fact that the total
sample size is still 12,298 observations in the case of individual characteristics and 10,810 observations in
the case of individual characteristics and experience (see Sect. 4.4), the missing pattern is not highly cor-
related with our covariate set. Furthermore, our covariate set contains exclusively dummy variables, which
means that we do not have a large amount of linear extrapolation but rather look at a set of conditional
group specific means of combinations of dummies. We are therefore confident using the standard listwise
deletion approach. Our RIF-regression based approach for the median serves as a robustness check as the
median is a robust statistic in the sense that it has a bounded influence function, which means that it is less
exposed to missing observations.
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differences. Results of the RIF-regression based B-O quantile decomposition analysis (for
the 10th, 50th, and 90th percentile) are presented in Table 8.% The RIF-regression based
approach for the median serves also as a robustness check for the standard B—O decompo-
sition at the mean, as the median is a robust statistic in the sense that it has a bounded influ-
ence function, which means that it is less exposed to missing observations.

The B—O decomposition analysis at the median of financial literacy (Table 8) confirms
the results of the decomposition at the mean (Table 7). However, results differ substantially
for the upper (90th percentile) and lower (10th percentile) part of the distributions of the
financial literacy score, pointing towards different mechanisms in place at different points
of the distribution. Gaps in percentage are larger and individual characteristics can explain
fewer of these observed gaps at the bottom (p10) than at the top (p90).

These findings clearly point to the importance of schooling for financial literacy. Basic
financial literacy skills such as percentage or interest calculation are part of school cur-
ricula. Almost everybody has access to this basic education. These gaps coming from the
school system show up already at the lower ends of the literacy distribution and personal
characteristics cannot explain them very well as a large part of the population is exposed
to the quality of primary education the same way. At the upper end of the financial literacy
ladder, more complex and specific knowledge makes the difference. Gaps being smaller
here shows that fewer individuals are closely concerned with financially complex issues
and that especially in countries that are lagging behind in general these differences are bet-
ter explainable through individual characteristics. That makes sense as it is certainly higher
education, jobs, interests and experiences which form this type of knowledge.

This finding has strong policy implications. While the large gaps at the bottom, which
also make up a large amount of differences at the mean, can be tackled with a better gen-
eral primary education system, the gaps at the top which relate to more sophisticated
knowledge call for policies which are more targeted towards knowledge specific to finan-
cial literacy. They could be tackled through specific financial literacy programs in second-
ary schools or general information campaigns. Otherwise these gaps will persist as they are
related to certain higher education, specific jobs and personal interests.

4.3 Unexplained Gaps of Financial Literacy and the Role of Institutions

In this section we examine the role of institutions in explaining the unexplained parts of the
gaps in financial literacy score across the countries compared. Following Christelis et al.
(2013) and Sierminska and Doorley (2018), we correlate the unexplained parts (coefficient
effects) obtained from the mean and quantile B-O decomposition analysis with the selected
macroeconomic indicators influencing populations’ financial literacy. We consider a set of
aggregate indicators which have been shown as important determinants of financial literacy
at country-level. Following Jappelli (2010), we consider PISA math test scores, the share
of internet users, (gross) enrolment ratio to secondary school, stock market capitalization,
social contributions rate, life expectancy, and GDP per capita.

Similarly to Christelis et al. (2013), we argue that the unexplained component of the gap
in financial literacy might be attributed to different economic environments of countries.
As an example, one could think of the education system’s quality in the particular country

8 See the online Appendix C for additional analysis for the 25th and 75th percentile, which confirms that
the pattern found extends to the full distribution and is not just present in the tail regions.
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Fig. 2 Estimated coefficient effects from the mean B-O decomposition versus selected macroeconomic indi-
cators (baseline). Source: OECD/INFE international survey of adult financial literacy competencies; World
Bank data

which can have important implications for the population’s financial literacy, which we
proxy by an indicator on the PISA math test. According to Ciaian and Pokrivcak (2005),
crucial sectors for economic development and human capital accumulation including the
development of education systems in many transition countries have been lagging behind
compared to Western European countries during the transition from a centrally-planned to
a market economy. Furthermore, we may hypothesize that accumulating financial literacy
does not only depend on personal characteristics such as the educational background, but
also on whether it is easy to gather relevant information (proxied by the share of internet
users in the country, which is below 60% in Brazil or Jordan) or whether there is a sup-
portive intellectual environment (proxied by the enrolment ratio to secondary education).
At the same time the enrolment ratio relates to individual education as it shows the relative
value of individual education. The higher the enrolment ratio in secondary is, the less rela-
tive value has secondary education in a given country.

The unexplained part could also be interpreted as impacts of historic (behavioral)
experiences of the market economy, which in turn could influence the financial literacy
of individuals—proxied by an indicator on the stock market capitalization (e.g. Jappelli
2010). Finally, the incentive to invest in financial literacy may depend on the compre-
hensiveness of the welfare state (proxied by the social contributions as a share of total
government revenues) and on life expectancy. Life expectancy, as well as GDP per
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Table 9 Which institutions matter the most? (baseline). Source: OECD/INFE international survey of adult
financial literacy competencies; World Bank data

Indicator Mean 10th percentile 90th percentile

Std. effect Rank Std. effect Rank Std. effect Rank

Math score in PISA —0.261%* 2 —0.267* 3 —0.268%** 2
Internet users —0.199%* 7 —0.161 6 —0.257%*%* 3
Gross enrolment ratio —0.283%** 1 —0.286* 2 —0.248%*%* 4
Stock market capitalization —0.258%*%* 3 —0.400%%*%* 1 —0.084* 7
Social contributions rate —0.217%%* 5 —-0.077 7 —0.273%%* 1
Life expectancy —0.235% 4 —0.265* 4 —0.214%* 6
GDP per capita —0.211%* 6 —-0.196 5 —0.232%* 5

Country-level regressions of the unexplained parts of the gap (coefficient effects) estimated from the mean
and quantile decomposition analysis on a set of aggregate indicators (one by one) which have been stand-
ardized (i.e. values demeaned and divided by their standard deviations)

p <0.10; #%p < 0.05; %% *p < 0.01

capita, are often considered as indicators for the general level of development, health
and well-being of a society. Our results suggest that besides the individual factors which
explain financial literacy such as age, gender or education other institutional factors
positively related to general development and well-being exist which also are positively
related to financial literacy.

Having a glance at Fig. 2 one can observe the main finding from the decomposition
analysis (see Sect. 4.2) and its relation to institutional differences. Overall, the unexplained
part of the gaps estimated from the B—O analysis at the mean decreases with countries
being institutionally closer to our benchmark category, Finland. This finding holds for the
whole distribution of the financial literacy score, the 10th, 50th, and 90th percentile (see
Figure D.2 in Appendix D). For a detailed discussion on how experience with financial
products, financial planing and potential learning-by-doing might matter differently across
the distribution of financial literacy see Appendix D.

As the last step of our empirical analysis, we examine which institutions matter the most
for explaining the coefficient effects (the unexplained part of the gaps) estimated from the
B-O analysis. To do so, we regress the unexplained part of the gaps estimated from the
mean and quantile decomposition analysis, on a set of macroeconomic indicators (one-by-
one) whose values have been standardized (i.e. de-meaned and divided by their standard
deviations).”

A ranking of the importance of different institutions with regard to explaining the coef-
ficient effects is presented in Table 9. Overall, we can see that all the macroeconomic and
institutional variables under consideration are negatively correlated with unexplained dif-
ferences in financial literacy. The higher the PISA math results, the share of internet users,
enrolment to secondary school ratio, stock market capitalization, social contributions, life
expectancy, and GDP per capita, the lower the unexplained differences with Finland. As

9 As institutional characteristics are measured in different units, standardization of them is essential in
order to be able to access their impact in a comparable way. A similar approach has been used by Bover
et al. (2016a) to assess the role of institutions for the household debt behavior in Europe.
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Finland also ranks among the highest in all these country level indicators, one can also
interpret this result as unexplained differences in financial literacy being lower if institu-
tional differences are smaller.

In most of the cases, indicators related to the level and quality of education (captured
by enrolment ratio to upper-secondary schools and results of the PISA math tests) show
the largest (standardized) correlation with the unexplained part of the financial literacy
gaps. Similarly, the stock market capitalization is highly predictive for the size of the unex-
plained gaps. The life expectancy indicator—that we might consider as a proxy for a need
to accumulate more pension wealth—also turns out to be highly important for explaining
financial literacy gaps. Note that we added the correlations at the tails for the sake of com-
pleteness and as a way to check robustness. All correlations show the same negative sign.

All in all, these results point to the importance of the institutional environment when
discussing cross-country differences in financial literacy. Environment not only matters in a
direct way, by influencing financial literacy or creating more need—in the case of a smaller
welfare state—for financial literacy, but also indirectly, by allowing individual characteris-
tics to translate in different ways to financial literacy. Both, the direct and indirect impor-
tance of the personal and institutional environment are well documented in the literature
(see De Beckker et al. 2020; Grohmann et al. 2018; Brown et al. 2018; Jappelli 2010).

As an example, one can imagine that an individual with higher educational attain-
ment might be able to acquire financial literacy at lower cost with internet access rather
than without. Or as another example, the incentive to engage in financial markets might
be higher in a country where the need for private pension savings is higher. As discussed
above, also policies to increase financial literacy can take these patterns into account and
focus on the most promising policies depending on where the gaps are. Policies targeted at
motivating individuals to participate in the stock market or to increase their share of risky
asset holdings are a classic example of policies directly linked to a certain level of financial
literacy. While the goal of such policies is often to increase benefits of the higher returns
of the stock market to middle class households and their implementation is often done via
tax incentives, they are also linked to financial literacy. The more financially literate indi-
viduals are, the easier it is for them to participate in these markets. Therefore, increasing
the advanced forms of financial literacy may increase participation in stock markets and
through learning by doing will in turn increase financial literacy. But also other policies
such as different welfare state activities can increase or decrease the incentive to invest in
financial literacy as they change the marginal return of additional financial literacy. Sav-
ing “for a rainy day” in some liquid savings account is different from saving for acquiring
a home, old age provision or future health or education costs. If insurance against certain
contingencies in life, which would call for a long-term organized savings plan, are organ-
ized by the state, people will have less need to invest in additional financial knowledge.

4.4 The Importance of Experience for Financial Literacy

So far, we have considered only basic socio-economic characteristics as predictors of
financial literacy. We extend our multivariate and decomposition analysis by considering
a set of variables capturing experience with finance (see Table 2, for exact definition). The
inclusion of these (possibly) endogenous variables to further explain financial literacy gaps
across countries is justified by the prior literature suggesting a potentially reverse causality
between financial knowledge and financial outcomes of households and individuals (e.g.
Fernandes et al. 2014; Jappelli and Padula 2013).
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Table 10 OLS estimates of determinants of financial literacy (extension). Source: OECD/INFE interna-
tional survey of adult financial literacy competencies

ey 2 3) “)
Income buffer 0.594 %% 0.433 %% 0.465%*%* 0.321%%%*
(0.033) (0.035) (0.036) (0.037)
Gender —0.456%%%* —0.468*%* —0.410%%%* —0.432%%%*
(0.032) (0.031) (0.033) (0.032)
Single —-0.077* —0.120%%* —0.036 —0.098%**
(0.043) (0.043) (0.045) (0.045)
University education 0.569%#** 0.686%*** 0.483#** 0.607%**
(0.034) (0.035) (0.035) (0.036)
Age category (18-29) —-0.107 —0.065 —0.191%%* —0.091
(0.081) (0.080) (0.084) (0.083)
Age category (30—49) 0.124 0.113 -0.015 0.027
(0.076) (0.076) (0.080) (0.079)
Age category (50-69) 0.268%** 0.265%** 0.103 0.136%*
(0.065) (0.064) (0.068) (0.067)
Employed 0.167%%* 0.204 %% 0.090* 0.113%*
(0.046) (0.045) (0.046) (0.046)
Self-employed —0.002 0.154%* —0.109* 0.055
(0.059) (0.061) (0.060) (0.062)
Retired —0.126%* —0.062 —0.183%** —0.120*
(0.064) (0.064) (0.066) (0.066)
Having budget —0.059%* —0.009
(0.033) (0.034)
Active saver 0.070%* 0.064*
(0.036) (0.037)
Financial planning 0.190%** 0.147%**
(0.034) (0.034)
Holding risky financial assets 0.375%%* 0.270%**
(0.040) (0.042)
Constant 4.493% % 4.911%%* 4.653%** 4.881%*%*
(0.085) (0.101) (0.091) (0.106)
Country fixed effects No Yes No Yes
Adjusted R? 0.097 0.144 0.103 0.146
Observations 12,298 12,298 10,810 10,810

Robust standard errors presented in parentheses. Regressions estimated using survey weights. Dummy
variables for Age category 70+, Other employment status, and Finland are the baseline categories for the
respective dummy variable sets

#p <0.10; *%p < 0.05; ** p<0.01

The multivariate analysis results on the effects of experience variables (Table 10,
(3) without country fixed effects, (4) with country fixed effects) are remarkable in
two dimensions. First, with regard to having a budget: This dummy variable indicates
whether an individual is responsible for the budget. However, it interestingly relates to
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marginally lower financial literacy (although not significant with country fixed effects).
This could be for two reasons. Either low-income, low-educated households have
a higher probability of having a budget because they make more cash transactions or
because they have more urge to do so, for example as a precondition for getting a loan.
Or the least financially literate person in a household typically is responsible for the
households’” budget. That would be worrisome as it would lead to less efficient budget-
ing. Second, all other experience variables are associated with higher financial literacy.
Actively saving could be expected to positively contribute to financial literacy because
of learning by doing effects, however the coefficient is only marginally/not significant.
By contrast, holding risky financial assets and financial planning have economically sig-
nificant effects of about 0.2 (financial planning) and 0.3—0.4 (holding risky assets) and
these patterns are in line with the prior literature (e.g. Monticone 2010). Of course,
these coefficients should not be interpreted as causal effects but rather as predictive
effects or conditional correlations. We consider it likely that individuals learn before
and while they are dealing with certain financial products and thereby increase their
financial knowledge which is partly covered by our observed financial literacy scores.

One might also ask to what degree learning by doing, which we capture by experience,
might further explain the observed gaps between countries. We investigate this by add-
ing the experience covariates to our decomposition analysis. The results of this part are
summarized in Table 11. In Canada, Hong Kong, Jordan, The Netherlands and the UK
individual characteristics and experience still significantly dampen the observed differ-
ences, while for Austria, Brazil, Croatia, Hungary and Russia the gap appears still larger.
The robustness of these results points towards the fact that different missing patterns of
individual characteristics and experiences do not distort our analysis. Once experience is
added, the gap is closed for Austria, Germany, and almost closed (92% explained) for Hun-
gary. It also reduces strongly for Brazil (from 22 to 38% explained) and Russia (from 11
to 29% explained), while it stays almost the same for Croatia (about 12% explained). Can-
ada is driven even further away, implying that when comparing individuals with similar
‘experience’ and characteristics in Canada and Finland, the within-group gap to Finland
is even larger. The same, but to a lesser degree is true for the UK. The Netherlands and
Jordan almost stay the same. Finally, in Hong Kong about 37% of the gap is explained by
experience.

All in all, we can see that experience matters in the case of financial literacy. With our
observational framework, we cannot clearly identify the causal pathway: Does experience
lead people to learn more about financial products or do they learn more and then decide
to apply the knowledge they learned by changing their investment behavior? However, it is
important to know that some of the differences between countries are explainable by vary-
ing experience of individuals with financial products. One reason could be different wel-
fare state regimes. In some countries (e.g. Brazil, Russia or the UK) private investment for
old age provision or other precautionary motives is more important than in other countries
(e.g. Austria, Finland or Germany). Also, supply of financial services varies across coun-
tries. In some countries, intermediation of banks is stronger (continental Europe) than in
others (e.g. UK). All of these might induce more experience and therefore change financial
literacy as well as the need for financial literacy. Additional results (quantile decomposi-
tions, and the role of institutions and their ranking) considering the role of experience are
presented in Appendix D and confirm the findings from the baseline analysis.
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5 Conclusion

The literature observes large differences in average financial literacy across countries
(Lusardi and Mitchell 2014; Standard and Poor’s 2015). While these observed differences
arguably influence policies, the populations in different countries are not homogenous.
So far, it had been unknown to what extent the observed differences are country-specific
or driven by differences in the individual characteristics of the (sampled) population.
To design the right policies, it is of the utmost importance to understand the reasons for
observed differences of cross-country financial literacy gaps. By examining recently com-
piled harmonized OECD/INFE microdata on the financial literacy of individuals in 12
countries along with country level indicators, we delivered estimates of how much of these
observed differences are due to differences in the characteristics of the population.

Our results indicate that differences in individual characteristics matter considerably. In
some countries, differences in observable individual characteristics dampen much of the
gap compared to Finland (in particular, Canada, Jordan and the Netherlands). For other
countries, the gap is significantly larger because of differences in individual characteristics
(in this case, Finland versus Austria, Brazil, Croatia, Hungary, and Russia). In the latter
set of countries, between about 11% (Russia) and 59% (Austria) of the gap is explained by
differences in individual characteristics. That means that if differences in financial literacy
due to differences in the population’s characteristics were filtered out and only within-char-
acteristic differences were considered, the gap would be reduced by this amount.

A variety of robustness checks including extensions of the set of controls by potentially
endogenous variables covering experience as well as analyses beyond the mean for differ-
ent points of the distribution of financial literacy score confirm our results. Furthermore,
we exploit the additive structure of the financial literacy score to link different gaps at dif-
ferent parts of the distribution to certain policies. While gaps at the lower end of the dis-
tribution call for more basic knowledge provided by high quality primary schooling, gaps
at the upper end are related to more sophisticated knowledge which is either acquired in
higher schooling or through learning by doing or on the job training. They could also be
tackled through specific financial literacy programs in secondary schools or general infor-
mation campaigns. The finding that individual characteristics explain more at the upper
end of the distribution is suggestive evidence supporting this view.

We also correlated these unexplained parts of the financial literacy gaps (not explained
by varying individual characteristics) obtained from decomposition analysis with macro-
economic and institutional country-level indicators. Following Jappelli (2010), we consid-
ered a set of indicators such as PISA math test scores, the share of internet users, enrolment
ratio to secondary school, stock market capitalization, social contributions rate, life expec-
tancy, and GDP per capita. Confirming the findings of Jappelli (2010), our results point to
the importance of a country’s institutional context when discussing cross-country differ-
ences in financial literacy.

It is important to emphasize that the country-level results obtained from the decomposi-
tion analysis and consequent linking to different economic environments do not necessarily
imply causality. With this caveat in mind, our results offer interesting policy implications.
Besides investing in individual-level factors important for human capital development (e.g.
education, basic training in finance) it seems that there is room for harmonizing the eco-
nomic and institutional environment across countries to decrease differences in financial
literacy. Gaps at the upper end of financial literacy require different policy approaches than
those at the lower end of the distribution.
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We conclude that taking differences in population characteristics into account when
comparing financial literacy across countries is important. If this is not done, it is difficult
to draw useful policy conclusions, as it is impossible to disentangle differences based on
country-specific variation from those based on variation in individual-level characteristics.
Country rankings such as those presented in the OECD (2016) report are not very informa-
tive with regard to policy conclusions if differences stemming from basic individual char-
acteristics cannot be identified.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s11205-021-02713-8.
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1. Introduction

A growing body of empirical literature has examined the role of
gender in explaining differences in financial behavior of consumers
(e.g. Almenberg and Dreber, 2015), including gender gaps in finan-
cial literacy. Lusardi and Mitchell (2008) were among the first to
report that women in the U.S. have lower levels of financial literacy
than men. Also using data from the U.S., Fonseca et al. (2012) show
a significant gender gap in financial literacy and examine the role
of household decision-making in explaining such differences. More
recently, Bucher-Koenen et al.(2017) employ microdata from three
different surveys from the U.S., Germany, and the Netherlands

* Correspondence to: Otto-Wagner-Platz 3, 1090 Vienna, Austria.
E-mail address: pirmin.fessler@oenb.at (P. Fessler).

https://doi.org/10.1016/j.econlet.2018.04.004
0165-1765/© 2018 Elsevier B.V. All rights reserved.

and report systematic gaps in financial literacy between men and
women in all three countries under consideration.

However, the differences in financial literacy have not been
examined using internationally comparable microdata covering
more than only a few countries and employing more than the three
financial literacy questions typically asked in the surveys (Lusardi
and Mitchell, 2014). We contribute to the literature by examining
an extended set of financial literacy questions for 12 countries. We
employ counterfactual decomposition methods to decompose the
gender gap in financial literacy into parts explainable by differ-
ences in observable individual characteristics across gender and
parts that cannot be explained by individual characteristics.

2. Data

The data come from the OECD/INFE (International Net-
work for Financial Education) survey of adult financial literacy



A. Cupdk et al. / Economics Letters 168 (2018) 102-106 103

Austria Brazil Canada
§ 5o ey |
5 | 3 |
e © — | (S
R | | | IR T | | T |
o - o 4 o
0 1 2 3 4 5 6 7 0o 1 2 4 5 6 7 0 1 2 3 4 5 6 7
Croatia Finland Germany
8 ™ S S M
© ° ©
[ © - II C
(= o - o -
01 2 3 4 5 6 7 0o 1 2 4 5 6 7 0 1 2 3 4 5 6 7
Hong Kong Hungary Jordan
S S ™ 3 ™
© © ko)
© ~J © « | © ]
o - o - o -
0 1 2 3 4 5 6 7 0o 1 2 4 5 6 7 0 1 2 3 4 5 6 7
The Netherlands Russia UK
S~ S RN
© © ©
© - © I S~ | I I
w - w w
o - o - o -
01 2 3 4 5 6 7 0o 1 2 4 5 6 7 0 1 2 3 4 5 6 7
B vale Female

Fig. 1. Distribution of financial literacy by gender.

Source: OECD/INFE data

competencies.! While the survey was conducted in more than 30
countries around the world, only a few countries made the data
available for research purposes. We use the individual-level data
for Austria (AT), Brazil (BR), Canada (CA), Croatia (HR), Finland
(FI), Germany (DE), Hong Kong (HK), Hungary (HU), Jordan (JO),
the Netherlands (NL), Russia (RU), and the United Kingdom (UK),
altogether comprising 12,250 observations without any missing
information.” A unique feature of this survey is that the questions
are asked in a harmonized way across countries. Furthermore,
the set of financial literacy questions is much broader than in
previous studies. The data also contain standard socio-economic
demographic characteristics as well as information on financial
behavior and attitudes towards money.

Similar to Lusardi and Mitchell (2014), our main variable of
interest, the financial literacy score, is the sum of binary variables
equal to 1if the particular financial literacy question was answered
correctly and 0 otherwise.? The constructed financial literacy score
thus ranges from 0 to 7. The distribution of the financial literacy
score by gender and across countries is shown in Fig. 1. A gender

1 Detailed information about the survey can be found at http://www.oecd.
org/pensions/oecd-infe-survey-adult-financial-literacy-competencies.htm.  The
dataset was made available for research beginning summer 2017.

2 The original data contain 15,350 observations, but we drop the observations
where data for one or more variables are missing.

3 In the OECD/INFE survey, there is one question for each of seven financial
literacy topics: time value of money, interest paid on loan, interest and principal,
compound interest, risk and return, inflation, and risk diversification. The full fram-
ing of the questions along with the possible answers is available in the statistical
report of the OECD (2016, Annex 2).

gap is clearly visible for most countries, especially at the highest
levels of financial literacy.

Following the existing literature, we estimate financial literacy
based on a set of individual-level socio-economic characteristics.
Along with gender, we consider age, household size, working sta-
tus, university education, and a financial buffer (relating financial
assets to income) as explanatory variables. Furthermore, following
Fonseca et al.(2012), we include a variable capturing responsibility
for financial decisions within a household. Summary statistics of all
variables used in our empirical analysis are presented in Table 1.

3. Empirical strategy

We decompose the difference in financial literacy between men
and women in each country by means of a modified Blinder-
Oaxaca (B-O) counterfactual decomposition method (Blinder,
1973; Oaxaca, 1973). This approach has already been used to study
differences in financial literacy between men and women in the
U.S. (e.g. Fonseca et al., 2012).

Consider two groups, men (M) and women (W), which have
different outcomes in their financial literacy score. Following Jann
(2008), at the mean of the financial literacy score, we can write the
two-fold decomposition as follows:

R= (Xu —Xw) B* + Xyy(Bu — B*) + Xy (B* — Bw)}

Unexplained

(1)

Explained

where R represents the predicted difference in financial literacy
between the compared groups M and W. X is a vector of socio-
economic individual characteristics as listed in Table 1, 8y and By
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Table 1
Summary statistics.
Source: OECD/INFE data

AT BR CA HR FI DE HK HU JO NL RU UK
Financial literacy score 491 451 497 4.35 522 497 5.77 4.74 4.52 5.22 4.44 4.35

(174) (154) (152) (1.65) (1.52) (1.80) (1.31) (1.59) (1.53) (1.86) (1.68) (1.79)
Dummy: financial buffer for at least 3 0.52 0.28 0.69 0.32 0.55 0.70 0.68 0.32 0.25 0.57 0.22 0.58

months (if lost income)
(0.50) (0.45) (0.46) (047) (0.50) (0.46) (0.47) (0.47) (0.43) (050) (0.42) (0.49)

Dummy: female 0.51 0.48 0.51 0.53 0.49 0.53 0.54 0.53 0.41 0.47 0.51 0.52
(050) (050) (0.50) (0.50) (0.50) (0.50)  (0.50)  (0.50)  (0.49)  (0.50)  (0.50)  (0.50)
Dummy: single person household 0.34 0.10 0.18 0.18 0.31 0.22 0.06 0.16 0.08 0.22 0.15 0.23
(0.47) (0.30) (0.38)  (0.38) (0.46) (0.41)  (0.24) (0.37) (0.27)  (0.41) (0.35) (0.42)
Dummy: university education 0.11 0.11 0.45 0.18 0.27 0.17 0.20 0.19 0.64 0.40 0.28 0.31
(0.31) (0.31)  (0.50) (0.38) (0.44) (0.38)  (0.40) (0.39) (0.48) (0.49) (0.45) (0.46)
Dummy: age category (18-29) 0.21 0.23 0.18 0.18 0.27 0.18 0.19 0.18 0.45 0.16 0.31 0.18
(0.41) (0.42) (0.38)  (0.39) (0.44) (0.38)  (0.39) (0.38) (0.50)  (0.36)  (0.46) (0.38)
Dummy: age category (30-49) 0.35 0.45 0.36 0.36 0.45 0.35 0.40 0.37 0.42 0.38 0.47 0.34
(0.48) (0.50) (0.48) (0.48) (0.50) (0.48)  (0.49) (0.48) (0.49) (0.49) (0.50) (0.47)
Dummy: age category (50-69) 0.29 0.28 0.38 0.34 0.19 0.34 0.35 0.35 0.12 0.38 0.18 0.34
(0.45) (0.45) (0.49) (0.47) (0.39) (0.47)  (0.48) (0.48) (0.33) (0.49) (0.38) (0.48)
Dummy: age category (70+) 0.15 0.04 0.08 0.12 0.10 0.13 0.07 0.10 0.01 0.08 0.04 0.14
(0.36) (0.21)  (0.28)  (0.33) (0.30) (0.34)  (0.25) (0.30) (0.10)  (0.27)  (0.20) (0.34)
Dummy: employed 0.50 0.37 0.51 0.43 0.39 0.49 0.57 0.53 0.42 0.48 0.60 0.54
(0.50) (0.48) (0.50)  (0.49) (0.49) (0.50)  (0.50) (0.50) (0.49) (0.50)  (0.49) (0.50)
Dummy: self-employed 0.07 0.40 0.10 0.07 0.06 0.08 0.04 0.05 0.13 0.08 0.08 0.08
(0.25) (0.49) (0.30) (0.26) (0.23) (0.28)  (0.19) (0.22) (0.34) (0.27)  (0.27) (0.26)
Dummy: retired 0.27 0.12 0.20 0.26 0.24 0.25 0.13 0.26 0.03 0.17 0.17 0.23
(0.44) (0.32) (0.40) (0.44) (0.43) (0.43)  (0.34) (0.44) (0.18)  (0.38)  (0.38) (0.42)
Dummy: other, not working 0.17 0.11 0.19 0.24 0.31 0.18 0.27 0.16 0.41 0.27 0.15 0.15
(0.37) (0.32) (0.39) (0.43) (0.46) (0.38)  (0.44) (0.37) (0.49) (0.44) (0.36) (0.36)
Dummy: alone responsible for making 0.53 0.42 0.35 0.28 0.53 0.39 0.35 0.31 0.33 0.47 0.40 0.55

financial decisions
(0.50) (0.49) (0.48) (0.45) (0.50) (0.49)  (0.48) (0.46) (0.47)  (0.50)  (0.49) (0.50)

Observations 1,728 1,153 948 948 1,130 910 970 914 843 852 958 896

Note: Summary statistics based on non-missing values. Weighted figures, except Jordan (JO) and Russia (RU) where the weights were not provided.
Standard deviations presented in parentheses.
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Fig. 2. Unexplained gaps and different economic environments. Note: For Canada there was no data for the tertiary school enrollment ratio whereas for Hong Kong female
to male healthy life expectancy was missing.
Source: OECD/INFE data; World Bank data; World Economic Forum data
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Table 2
Blinder-Oaxaca decomposition results.
Source: OECD/INFE data

NL CA JOo DE UK FI AT HK HU BR HR RU
1. Differential
Mean (men) 5.809**  5430™*  4.840™*  5.718"*  4.980**  5534™*  5182"*  5982*** = 4.898"*  4.605*** 4447 4502%*
(0.065) (0.062) (0.062) (0.071) (0.074) (0.059) (0.055) (0.049) (0.068) (0.061) (0.074) (0.075)
Mean (women) 4,663 4536  4.057**  4.826™*  4.248"* 5043  4782**  5597"*  4.645™*  4.403** 4311 4371
(0.091) (0.061) (0.073) (0.075) (0.076) (0.058) (0.056) (0.060) (0.069) (0.064) (0.072) (0.075)
Difference (raw)  1.146™*  0.895**  0.783**  0.893**  0.732™*  0.492***  0.400**  0.385**  0.253"*  0.202** 0.136 0.131
(0.112)  (0.087)  (0.095)  (0.104)  (0.106)  (0.083)  (0.079)  (0.078)  (0.097)  (0.088) (0.103)  (0.106)
Difference (%) 22% 18% 18% 17% 16% 9% 8% 7% 5% 4% 3% 3%
1. Decomposition
Explained 0.183*** 0.034** 0.262*** 0.149*** 0.185*** 0.001 0.063*** —0.002 0.115** —0.089*** 0.005 —0.005
(0.034) (0.014) (0.060) (0.025) (0.018) (0.014) (0.010) (0.038) (0.025) (0.027) (0.019) (0.025)
Unexplained 0.962**  0.861***  0.521***  0.744**  0.547**  0491™*  0337**  0.387*** 0.138 0.291*** 0.131 0.136
(0.119) (0.090) (0.110) (0.109) (0.107) (0.084) (0.080) (0.089) (0.099) (0.093) (0.106) (0.110)

Note: Countries listed according to the size of the financial literacy gender gap. Robust standard errors in parentheses. * p < 0.10,* p < 0.05,** p < 0.01.

are the corresponding coefficient vectors estimated separately for
M and W, and B* is a coefficient vector estimated from a pooled
regression over the two groups M and W. #

4. Results

The results of the B-O decomposition at the mean of the finan-
cial literacy score for men and women are presented in Table 2.
There is a significant gap in financial literacy between men and
women in each country except Croatia and Russia. The gap ranges
from 3% in Croatia and Russia to more than 20% in the Nether-
lands. Interestingly, the gap is generally higher in more developed
countries (e.g. Canada, Germany, the Netherlands, and the U.K.).
On the other hand, in the formerly communist countries (Croatia,
Hungary, and Russia), the gaps in financial literacy are rather small
and|/or statistically insignificant.®

The other observation from the B-O results (Table 2) is that
in every country, the unexplained part of the gap is larger than
the part of the gap explained by differences in individuals’ char-
acteristics. In ten of the 12 countries, at least three-quarters of
the overall gap is due to such unexplained factors. We suggest
that this unexplained part might be related to social and economic
environments and social norms across countries.”

Fig. 2 gives two examples for such potential relationships: it
plots the unexplained part of the B-O decomposition against the
parity index of tertiary school enrollment and the female to male
healthy life expectancy ratio. Both of these ratios are (significantly)
negatively correlated with the unexplained portion of the gap. The
first relationship suggests that in countries in which more women
are enrolled in tertiary education, an individual woman'’s education
may translate better to financial literacy. This ratio might also pick
up other social norms linked to women'’s financial literacy. The
second relationship may be explained by the fact that in countries
with a higher life expectancy for women, women invest more
in their financial literacy, anticipating that they may one day be
responsible for their finances alone.

4 Another approach of obtaining 8*, as suggested by Cotton (1988), would be
weighting the coefficients by the considered group sizes.

5 Dueto space constraints, we show only part of the decomposition analysis. Full,
detailed decomposition results are available upon request.

6 As a robustness check (not shown here, but available upon request) we provide
a similar exercise but using financial literacy scores based on the standard three
Lusardi and Mitchell (2008) questions (interest rates, inflation, and diversification).
The result that gender gaps in financial literacy are higher in more developed
countries does not change when we limit the analysis to this set of questions.

7 We motivate this argument by recent findings of Christelis et al. (2013) who
show that differences in household portfolios are due to varying economic envi-
ronments rather than differences in household characteristics.

Many other explanations are possible and offer interesting av-
enues for future research; we found, for example, a positive cor-
relation between the unexplained portion of the gap and GDP per
capita (statistically significant) as well as the female-to-male labor
force participation ratio (statistically insignificant) (not shown).

5. Concluding remarks

Using microdata comparable across 12 countries, we find that,
on average, women score lower on financial literacy. The finan-
cial literacy gap is lowest — sometimes statistically insignificant -
in Eastern European countries. The more equal financial literacy
scores in those countries may be related to social and economic
norms left over from times of communism, when women were
expected to be active participants in economic life and decision-
making.

While some, but not all, of the western European countries
in the sample have very large gender gaps in financial literacy
(Germany and the Netherlands but not Austria and Finland), both
Anglo-Saxon countries (Canada and the UK) have very high gaps.
Thus, higher GDP does not necessarily come with more gender
equality in financial literacy. It seems more likely that social norms
about women'’s participation in economic life are a closer predictor
of gender differences in financial literacy.
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ARTICLE INFO ABSTRACT

JEL codes: This paper studies the role of individuals’ confidence in own financial literacy in explaining the
D14 gender gap in investment in risky assets, while controlling for actual financial literacy and risk
D91

aversion. It is the first paper to assess the role of confidence independent of actual financial

2;2101 knowledge for a large set of countries and it is the first to explore the role of confidence by using

G53 counterfactual decomposition techniques. Results from our analysis confirm recent findings of

X s modern behavioral finance: confidence is a strong determinant of risky financial behavior and
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self-confidence accounts for a large part of the gender gap.
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financial behavior
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1. Introduction

The literature on financial asset holdings has established that women are less likely than men to hold risky assets (Jianakoplos and
Berasek, 1998; Charness and Gneezy, 2012)." Common explanations for this fact have been that women are more risk-averse (Dohman
et al., 2011; Halko et al., 2012) and that women have less financial knowledge than men (Dwyer et al., 2002; van Rooij et al., 2011,
Bucher-Koenen et al., 2017; Bollen and Posavac, 2018; Cupdk et al., 2018; Almenberg and Dreber, 2015). More recent literature
additionally considers the role of self-confidence (subjective financial literacy) (Barber and Odean, 2001; Bannier and Neubert, 2016;
Bannier et al., 2019; Cupak et al., 2020) and financial self-efficacy (e.g. Montford and Foldsmith, 2016) to explain the gender dif-
ferences in risky asset holdings. These studies show that an important factor in explaining why women are less likely to hold risky
financial assets is that they are less confident about their financial skills.

* Corresponding author: Vienna University of Economics and Business, Welthandelsplatz 1, A - 1020 Vienna, Austria. e-mail: alyssa.schnee-
baum@wu.ac.at. For helpful comments we are grateful to Elisabeth Beckmann, Joanne W. Hsu, Carla Rainer, Maria Silgoner, and Martin Suster. The
views and results presented in this paper are those of the authors and do not necessarily represent the official opinions of the National Bank of
Slovakia, the Oesterreichische Nationalbank, or the Eurosystem. Any remaining errors and omissions are solely our own.

E-mail address: alyssa.schneebaum@wu.ac.at (A. Schneebaum).

! There is also a strand of literature studying gender gaps in debt behavior. An example of such study is by Meyll and Pauls (2019) who found that

women are less likely to be over-indebted even after controlling for financial literacy and risk-aversion.
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Fig. 1. Distributions of confidence in own financial knowledge and measured financial literacy.

Note: This graph shows scatter plots of measured financial literacy (0 to 7 score on the x-axis) and confidence in own financial knowledge (0 to 5
score on the y-axis) across countries, where dots are weighted by frequency of observation.

Source: OECD / INFE dataset.

The existing studies on the role of confidence in determining financial investments typically look at just one country at a time (e.g.
Germany in Bannier and Neubert, 2016 and the U.S. in Cupak et al., 2020). This is the first paper to study the role of confidence in
explaining the gender gap in the holding of risky assets for a large international set of 12 countries plus Hong Kong at once,
decomposing the gender gap into several observable characteristics, including consumer confidence and measured financial literacy,
while controlling for risk aversion.

2. Data and variables

To explore differences in participation in risky assets, we use recent international harmonized micro-data from the OECD / INFE
(International Network on Financial Education) survey (OECD 2016).> The main goal of the survey is to monitor the financial ca-
pabilities of the adult population, with a special focus on financial knowledge, attitudes, and behavior. While the survey collects data in
around 30 countries worldwide, not all countries have made their data publicly available for research purposes. Our final sample of
countries includes Austria (AT), Brazil (BR), Canada (CA), Croatia (HR), Finland (FI), Germany (DE), Hungary (HU), Hong-Kong, China
(HK), Jordan (JO), the Netherlands (NL), Russia (RU), Spain (ES), and United Kingdom (UK).

Following the literature on consumer finance (e.g. Guisso et al., 2002; Campbell, 2006), we model participation in risky assets
(ownership of stocks and/or bonds) as a function of basic socio-economic characteristics such as economic resources and employment
status, education, age, and marital status. Most importantly, we are able to control for measured financial literacy, risk aversion, and
confidence in own financial capabilities.> A description of the variables entering our empirical analysis is provided in the appendix
(Table A1).

Fig. 1 shows survey respondents’ self-confidence in financial knowledge (vertical axis) and actual measured financial literacy

2 Detailed information about the survey and the statistical report can be found at https://www.oecd.org/finance/oecd-infe-survey-adult-financial-
literacy-competencies.htm.

3 There is a close connection between financial literacy and self-perception of knowledge. Bazley et al. (2020) found that individuals who are
financially illiterate and are aware of their limited knowledge tend to opt out from investing.
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(horizontal axis) by country, where the size of the dots corresponds to the frequency of observations.” While the figure shows a weak
positive correlation between self-confidence and financial literacy in all countries, there is wide variation in this relationship across
countries. In Canada, Hong Kong, Jordan, and Spain, the correlation in these measures is relatively high (all with a correlation co-
efficient above 0.3), while in Brazil, Finland, Russia, and the UK, the correlation between confidence and ability is below 0.2.

Table 1 looks explicitly at the gender gap in these measures, as well as the share of respondents holding risky assets. In all countries,
women are less confident in their financial capabilities on average and have lower financial literacy scores on average than men; these
differences are statistically significant in most countries.

3. Estimation and results

We study differences in participation in risky assets between men (M) and women (W) by a counterfactual decomposition technique
for non-linear models proposed by Fairlie (2005),” which is an extension of the classical Blinder-Oaxaca decomposition to the case of
binary outcome variables. The method helps answer the question of how much of the observed gender gap in risky asset holdings is
explained by differences in men and women’s characteristics (and how much of a difference remains unexplained once these char-
acteristics are taken into account). The gender gap in the probability of participation in risky assets can be decomposed as follows:

Pr(Y=11x) — Pr(r"=1X") = [A(57) - AQXTA)] + [A(XTBY) — A7)

difference in characteristics difference in parameters

where X and X" represent row vectors of the control variables for men and women, alongside the vectors of coefficients (3 and p")
estimated separately for both groups. A is the distribution function of the logistic distribution. In our exercise, we are mostly interested
in the contribution of the particular covariates explaining the “difference in characteristics.”

Table 2 shows the results of this decomposition. In most countries, at least half of the raw gap in the holding of shares/bonds can be
explained by differences in observable characteristics. While some characteristics can explain some portion of the gap (such as having a
financial buffer and employment), in many countries, one’s level of confidence in financial ability is the strongest or second strongest
determinant of the gender gap in risky asset holdings. In almost all places, individual confidence is — besides risk attitude itself — the
central predictor of the gender difference in risky asset holdings. Finland and Spain are the only countries in which differences in
measured financial literacy explain more of the risky asset gap than confidence.

Bannier and Neubert (2016) show for Germany that controlling for measured financial literacy and self-confidence eliminates the
significance of gender in predicting the probability of holding risky assets in a linear probability model. We can confirm the same
phenomenon, albeit more directly, as we directly estimate the contribution of different observables in explaining the observed gender

gap.
4. Conclusions

We employed comparable international microdata to explore the role of measured financial literacy and self-confidence in
explaining the gender gap in risky asset holdings. While there has been increased awareness that self-confidence might play a role in
these differences and resulting asset return patterns, empirical evidence using comparable microdata across countries is still scarce.
This paper confirms the findings of the literature that self-confidence is a significant factor in explaining the risky asset gender gap. Our
results suggest that its role might be much stronger than formerly thought.

We conclude that while education and financial literacy might be very important factors in lowering the gender gap in investments
into risky assets, one crucial additional path to gender equality is addressing the related norms and gender roles in society. These norms
underlie differences in self-confidence, which - on top of all other observable characteristics — lead to women’s lower participation in
risky asset markets.

CRediT authorship contribution statement
Andrej Cupak: Conceptualization, Software, Formal analysis, Data curation, Writing - review & editing. Pirmin Fessler:
Conceptualization, Writing - review & editing. Alyssa Schneebaum: Conceptualization, Writing - original draft, Writing - review &

editing.

Appendix

* Note that subjective literacy is asked before the knowledge questions in the OECD/INFE survey.
5 Note that we are not claiming to provide causal effects. The method serves as a useful tool for understanding the complexities in financial
decision-making between men and women, because it allows us to filter out differences explainable by observables in a rather flexible way.



Table 1
Summary statistics of selected variables by gender.

AT BR CA HR FI DE HK HU Jo NL RU ES UK
(N=1,326) (N=1,142) (N=713) (N=782) (N=1,097) (N=747) (N=960) (N=692) (N=764) (N=775) (N=862) (N=4,898) (N=650)

Ownership of shares/bonds

Men 0.149 0.013 0.495 0.145 0.343 0.350 0.565 0.075 0.173 0.163 0.071 0.187 0.423
Women 0.095 0.007 0.412 0.110 0.268 0.260 0.460 0.032 0.096 0.047 0.123 0.157 0.348
Difference 0.054* 0.006 0.083 0.034 0.076** 0.090* 0.105%** 0.043* 0.076** 0.117* -0.053** 0.031* 0.075*
Self-rated confidence

Men 3.462 3.050 3.413 3.096 4.084 3.350 3.081 3.035 3.343 3.468 2.936 2.677 3.460
Women 3.375 2.936 3.148 3.014 3.998 3.113 2.920 2.837 2.870 3.169 2.904 2.509 3.101
Difference 0.087 0.114%* 0.266"** 0.081 0.087 0.237%** 0.1617** 0.198%** 0.473%** 0.299%** 0.032 0.167*** 0.359%*
Measured financial literacy

Men 5.369 4.624 5.718 4.625 5.429 5.762 6.010 5.074 4.842 5.880 4.554 5.125 5.125
Women 5.075 4.420 4.783 4.519 5.051 4.759 5.612 4.879 4.259 4.776 4.429 4.384 4.185
Difference 0.294* 0.203** 0.934"** 0.106 0.378*** 1.003*** 0.398*** 0.195 0.583*** 1.104*** 0.125 0.742%** 0.940**
Risk attitude score

Men 2.408 2.748 3.402 3.082 2.879 2.561 4.153 1.761 3.579 2.576 2.677 2.896 2.671
Women 2.026 2.728 2.783 3.054 2.488 2.119 4.145 1.524 3.229 1.924 2.265 2.746 2.132
Difference 0.381* 0.020 0.619%** 0.028 0.391%%* 0.442%+* 0.009 0.237%%* 0.3507** 0.653%** 0.4127%** 0.149%** 0.540%*

Note: Descriptive statistics are based on samples of non-missing observations. Differences in means between men and women and their statistical significance (Wald test) computed using survey weights.
" p<o0.10,
" p<0.05,
" p < 0.01.Source: OECD / INFE dataset.
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Table 2
Fairlie decomposition results for ownership of stocks / bonds by gender.
AT BR CA HR FI DE HK HU JO NL RU ES UK
Prob. of owning stocks/bonds (men) 0.149%** 0.013** 0.495%** 0.145%* 0.3437%* 0.350%* 0.565"** 0.075%* 0.173%*** 0.163* 0.071%** 0.187%** 0.423%*
Prob. of owning stocks/bonds (women) 0.095*** 0.007** 0.412%** 0.110%* 0.268"** 0.260** 0.460"** 0.032%* 0.096"** 0.047* 0.123*** 0.157*** 0.348**
Raw gap 0.054"** 0.006 0.083* 0.034 0.076** 0.090** 0.105"** 0.043** 0.076"** 0.117* -0.053** 0.031 0.075
Explained 0.040%** 0.005 0.113*** 0.002 0.036 0.081** 0.069** 0.036"* 0.0997** 0.090* -0.009 0.054*** 0.068"*
Confidence in own fin. knowledge 0.002 -0.000 0.031*** 0.005 0.002 0.020** 0.015"** 0.014** 0.017 0.011* -0.001 0.010%** 0.006
(0.002) (0.002) (0.008) (0.004) (0.004) (0.008) (0.005) (0.006) (0.010) (0.006) (0.002) (0.002) (0.012)
Measured fin. literacy 0.002 -0.001 0.021 -0.001 0.018 0.011 0.002 -0.001 -0.001 0.015 -0.000 0.027*** 0.026
(0.002) (0.002) (0.019) (0.002) (0.010) (0.018) (0.008) (0.003) (0.006) (0.010) (0.001) (0.004) (0.020)
Risk attitude score 0.024%* 0.000 0.052%** 0.001 0.021%** 0.042%* 0.001 0.020%* -0.001 0.054* -0.001 0.006"** 0.029%*
(0.005) (0.001) (0.012) (0.002) (0.008) (0.010) (0.002) (0.008) (0.005) (0.010) (0.004) (0.002) (0.012)
Has financial buffer 0.002 0.001 0.007 0.006 0.008 0.008 -0.002 0.013** 0.008"* 0.007 -0.000 0.004"** 0.012**
(0.003) (0.002) (0.004) (0.004) (0.004) (0.005) (0.003) (0.006) (0.004) (0.003) (0.001) (0.001) (0.006)
Single person household 0.000 0.000 0.001 -0.001 -0.002 -0.000 -0.003 -0.000 -0.001 0.000 -0.002 0.000 -0.001
(0.001) ) (0.003) (0.003) (0.004) (0.002) (0.004) (0.002) (0.003) (0.004) (0.003) (0.000) (0.003)
Age 0.001 0.000 -0.004 0.002 -0.007 -0.002 -0.001 -0.001 0.020%* -0.004 0.011 0.003 -0.001
(0.003) (0.001) (0.005) (0.007) (0.005) (0.005) (0.005) (0.005) (0.008) (0.005) (0.013) (0.003) (0.009)
Employment 0.006 0.002 0.007 -0.006 -0.003 -0.001 0.052 -0.004 0.056"** 0.011* -0.013 0.008 -0.005
(0.003) ) (0.006) (0.010) (0.005) (0.006) (0.027) (0.007) (0.015) (0.006) (0.014) (0.005) (0.009)
Education 0.003* 0.003 -0.001 -0.004 -0.002 0.004 0.005 -0.004 0.000 -0.004 -0.003 -0.004 0.002
(0.002) (0.004) (0.003) (0.005) (0.002) (0.006) (0.006) (0.009) (0.002) (0.004) (0.005) (0.002) (0.005)
N (men) 662 595 370 393 511 366 450 337 463 445 424 2,535 331
N (women) 664 547 343 389 586 381 510 355 301 330 438 2,363 319
N (total) 1,326 1,142 713 782 1,097 747 960 692 764 775 862 4,898 650

Note: significance levels are based on 500 bootstrap replicates. Decomposition using survey weights. “Age category 704", “Other employment status”, and “No or primary education” are reference
categories of the respective dummy variable sets. Standard errors in parentheses.

" p<o0.10,

" p<0.05,

" p < 0.01.Source: OECD / INFE dataset.
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Table Al
Description of variables entering empirical analysis.
Variable Description
Risky financial assets Dummy variable: 1 if an individual holds stocks, shares, or bonds
Confidence in own financial Self-rated confidence in own knowledge about financial matters: ranging from 1 “very low” to 5 “very high”
knowledge
Measured financial literacy Financial literacy score: ranging from 0 to 7; based on correct answers to 7 financial literacy questions (time value of money,

interest paid on loan, interest plus principal, compound interest, risk and return, definition of inflation, diversification), see
OECD (2016) for details

Risk attitude Willingness to risk some of the own money when saving or making an investment: ranging from 1 “completely disagree” to 5
“completely agree”

Financial buffer Dummy variable: 1 if an individual has financial buffer covering at least three months in a case that he/she loses job (proxy for
wealth)

Single Dummy variable: 1 if an individual lives alone

Age Dummy variables set for age categories: age category (18-29), age category (30-49), age category (50-69), age category (70+)

Employment Dummy variables set for employment status: employed, self-employed, retired, not working / other (student, disabled, house
keeper)

Education Dummy variables set for education categories: no or primary education, secondary education, tertiary education

Source: own processing based on the OECD/INFE toolkit.
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for a Central and Eastern European (CEE) country, namely Slovakia. Savings for retire- KEYWORDS

ment in the supplementary pension schemes are positively associated with financial Retirement savings; financial
literacy after controlling for a set of relevant socio-economic variables. One additional literacy; endogeneity;
correctly answered financial literacy question leads to a 5.6 percentage points increase instrumental variables;

in the probability of having a voluntary pension savings plan in our ordinary least survey data

squares estimates. The causal impact of financial literacy increases to 19.5 percent-
age points when we address potential endogeneity problems by novel to the literature
instrumental variables.
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D14;D91; 12

1. Introduction

The post-productive age period represents a substantial part of an individual’s life in the majority of developed
countries, where retirees on average spend around two decades in their retirement (OECD 2015). Moreover,
life expectancy is estimated to increase further in the future. Increasing longevity along with decreasing fertility
will likely challenge the sustainability of unfunded pay-as-you-go (PAYG) pension systems in the majority of
developed economies (e.g. Aslanyan 2014). Due to the reduced benefits of state pensions, wealth accumulation
for retirement in private pension schemes is of increasing importance.!

Shifting the responsibility for retirement well-being to individuals presents a long-term challenge and a dif-
ficult task for policymakers. Voluntary saving in supplementary private pension schemes has been a relatively
new concept for individuals in the majority of Central and Eastern European (CEE) countries. In the case of
Slovakia, even after two decades of its existence, participation rates of individuals in this pillar have remained
rather low.? Better understanding of determinants of the individuals’ participation in such schemes based on a
microdata analysis is therefore essential.

Extant literature has identified financial literacy as an important factor impacting personal finance and wealth
accumulation in general, and individual pension savings behaviour in particular. In this article, we study what
determines individuals’ private pension savings schemes participation in Slovakia. Following leads from the
extant literature, which does not cover CEE countries, we pay particular attention to the importance of finan-
cial literacy. To do so, we utilise recent Household Finance and Consumption Survey microdata specifically
assembled by the National Bank of Slovakia to answer questions such as the ones we are addressing in this
article.

To the best of our knowledge, we are the first study to harness survey paradata to generate instrumental vari-
ables (IVs) for financial literacy to correct for measurement error problems previously shown in the literature.

CONTACT Gueorgui l. Kolev @ joro.kolev@gmail.com
© 2019 Informa UK Limited, trading as Taylor & Francis Group
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Researchers in the previous studies have instrumented financial literacy mostly by financial experience and edu-
cation of relatives/peers, education in the field of economics or finance, or total number of universities/schools
per region (see Lusardi and Mitchell 2014, for a comprehensive overview). We instrument the financial literacy
of survey respondents with interviewers’ assessments of respondents’ abilities to understand financial questions
in the survey and with interviewers’ assessments of respondents’ abilities to translate monetary values from Slo-
vak crowns to recently introduced euros.® Particularly, the second instrument is relevant for the Slovak case, as
many households acquired their assets prior to 2009, when the Euro was launched as a new currency and still
tend to express values in the former currency. We show that individuals with lower levels of financial literacy
have a worse ability to make such conversion as well as to understand questions in the survey.

Our IVs are mostly designed to deal with measurement error biases. Measurement error is the most impor-
tant econometric problem marring the causal estimates of the impact of financial literacy on pension savings
behaviour (Lusardi and Mitchell 2014). Studies using instrumental variables techniques to estimate the effect
of financial literacy on outcomes such as pension savings observe that the IV estimates of the effect of financial
literacy are typically much larger than the ordinary least squares (OLS) estimates. In regressions estimating the
impact of financial literacy on outcomes such as pension savings decisions, there are broadly speaking three
types of potential endogeneity each leading to its own bias with a different sign. Measurement error in finan-
cial literacy leads to attenuation bias (bias toward 0) in the OLS estimates of the effects of financial literacy on
behaviours and outcomes. Reverse causality running from outcomes to financial literacy, e.g. people making
more (and presumably better) financial decisions acquiring more financial literacy, would lead OLS regressions
to overstate the causal effect of financial literacy. Omitted variables that are positively correlated with both finan-
cial literacy and outcomes would similarly lead to upward bias in the estimates. Observing that IV estimates are
typically much larger compared to OLS estimates puts forward measurement error as the major culprit for bias
in OLS regressions.

Our data demonstrate that only 17% of the non-retired adult individuals can correctly answer all financial
literacy questions asked in the survey. While respondents generally understand the concepts of interest rates,
inflation, and portfolio diversification, they mostly struggle with the question on riskiness. The lowest levels
of financial literacy can be observed among low-income, unemployed and old-aged respondents. In the same
sample, 16% and 19% of individuals voluntarily save for their retirement in the supplementary private pension
schemes without and with employers’ contributions, respectively.

Saving for retirement in the supplementary pension schemes is positively related to the individual’s finan-
cial literacy after controlling for a set of relevant socio-economic variables. One additional correctly answered
financial literacy question (equal to roughly one standard deviation increase, the standard deviation of our finan-
cial literacy score measuring the total number of correctly answered question is equal to 0.86) leads to a 5.6
percentage points increase in the probability of having a voluntary pension savings plan without employers’
contributions in our ordinary least squares estimates. The causal impact of financial literacy increases to 19.5
percentage points when we address potential endogeneity by novel to the literature instrumental variables in
our instrumental variable regressions. The positive and statistically significant causal impacts of financial liter-
acy on voluntary retirement savings schemes participation of individuals is robust to estimations using different
age sub-samples and also to different specifications of financial literacy.

Our study is the first to report the causal effects of financial literacy on voluntary pension scheme partic-
ipation rates for a CEE country. Our findings inform policy and suggest how policymakers can promote the
voluntary retirement saving behaviour of individuals in Slovakia and in CEE countries. The rest of the paper
unfolds as follows. Previous literature is summarised in Section 2. Section 3 offers a description of the micro-
data employed including the measure of financial literacy and its distribution across individuals. In Section 4,
econometric estimation and empirical results are presented while the last, Section 5, concludes and discusses
policy implications.

2. Previous literature and theoretical background

Besides standard socio-economic factors important for the life-cycle profiles of wealth such as age, education,
income, or labour status,* financial literacy has been shown in the empirical literature as an important ingredient
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of informed choices and sound financial behaviour of households and individuals including retirement
savings.

For example, the causal impact of financial literacy on household wealth accumulation has been demonstrated
by Behrman et al. (2012). Researchers have also shown that financial literacy and exposure to financial education
or training is positively associated with retirement saving and planning (e.g. Bernheim and Garrett 2003; Lusardi
and Mitchell 2007; Banks 2010; Van Rooij, Lusardi, and Alessie 2012; Brown and Weisbenner 2014). To make
sound decisions in retirement planning and investment, one has to be familiar with the concepts of risk diversi-
fication, relation between risk and return, including the role of interest rates as well as possessing a knowledge
of how various financial assets work (Lusardi and Mitchell 2017). As Lusardi (2008) concludes, individuals with
higher financial knowledge regarding these issues are more likely to have planned for their retirement as well as
invest much of their retirement funds into sophisticated assets. This, in the long run, enables them to generate
higher returns along with lowering the non-systematic risks (Mitchell and Lusardi 2015).

In another stream of the literature, Cardak and Wilkins (2009), Christelis, Jappelli, and Padula (2010), Van
Rooij, Lusardi, and Alessie (2011), or Guiso and Viviano (2015) study the importance of financial literacy and
cognitive abilities in stock market participation and risky asset holdings. Furthermore, Gaudecker (2015) shows
that financially literate households and investors tend to have better diversified portfolios and suffer smaller loses
from underdiversification. Regarding the debt side, borrowers with poor financial literacy tend to hold higher
shares of high cost credit compared to more literate borrowers (e.g. Disney and Gathergood 2013).> All these
concepts are crucial for retirement saving decisions as optimal investment strategies of retirement funds affect
the final amount of returns (Clark, Morrill, and Allen 2012).

The role of financial literacy in retirement savings decision is also supported by the theory. For example,
based on the model of consumption and saving decisions formulated by Lusardi and Mitchell (2011c¢), a rational
consumer derives utility from distribution of consumption and leisure over his/her lifetime. In the base settings,
the consumer solves the optimisation problem by the expected value of the sum of per-period utility U(c;) of the
consumption ¢ discounted to the present by the factor 8 and multiplied by the probability of survival p; from
the consumer’s current age j to the oldest possible lifetime D:

D
E|Y p~U@)

j=s

In each period, assets (a;) and consumption (c;) are determined endogenously by maximising the expected
utility function with respect to an intertemporal budget constraint. In the first period, i.e. before retirement,
income (y) is a function of earnings (¢;) and returns on assets (a;). Income in the retirement period is a function
of social security benefits (SS), pension (PP) depending on retirement age (R) as well as returns on assets (ra;):

yj=ej+ra; je{S,....,R—1}
yj = SS;j(R) + PP;(R) +raj, je[R,...,D].

Consumption (¢j) depends on income, assets, and benefits. As concluded by Lusardi and Mitchell (2011c), to
solve the optimisation problem, an individual has to understand and utilise information regarding survival
probabilities, discount rates, investment returns, current and future earnings, pension system, Social Security
benefits, and inflation. Therefore, a substantial knowledge of these economic concepts is inevitable.

One could argue that financial advisors could substitute for the financial literacy. However, research shows
that individuals with low financial literacy are less likely to consult with financial intermediaries. Financial
advisors can be biased and can have conflicting goals imperfectly aligned with, or outright orthogonal to the
investors’ interests (Carmel et al. 2015). Therefore, a certain level of financial knowledge of individuals is nec-
essary even in the presence of financial advisors (e.g. Van Rooij, Lusardi, and Alessie 2012; Guiso and Viviano
2015).



THE EUROPEAN JOURNAL OF FINANCE . 1609

80

¢ Canada

60

¢ USA

4 e Japan * Switzerland

Share of savers/planners for old age (%)
40

¢ Australia
¢ Finland
® Germany
o | )
[ ® Russia
o [taly ¢ Netherlands
® Chile
o ¢ Romania
T T T T ' ! ;
0 10 20 30 40 50 60

Share of people with all correct answers to FL questions (%)

Figure 1. Financial literacy and saving/planning for retirement across countries. Source: Empirical studies on financial literacy and retirement
saving/planning (see Table B1 for the list of studies).

There are substantial differences in the level of financial literacy and pension systems across countries (e.g.
Atkinson and Messy 2011; Lusardi and Mitchell 2011b; Badarinza, Campbell, and Ramadorai 2016). The link
between financial knowledge and active retirement savings behaviour of individuals has been explicitly studied
in a few empirical studies. Existing empirical results from these studies support the hypothesis that a higher
level of financial literacy is associated with a higher propensity to save or plan for retirement (see Figure 1). This
relationship is stronger in countries with limited public pension systems compared to countries with extensive
public pension systems. This pattern can be partially explained by Jappelli and Padula’s (2013) human capital
model of financial literacy arguing that individuals in countries with an extensive social security system might
have little incentive to invest in developing their financial literacy. This can translate to lower levels of voluntary
retirement saving.

Whereas the link between financial literacy and retirement savings has been predominantly analysed in
regions of North and South America, West and South Europe, or Australia, the relationship has not been widely
studied for CEE countries using representative microdata yet. In fact, we are aware of only one particular study
conducted by Beckmann (2013) for Romania analysing household saving behaviour (including some aspects of
retirement savings) with respect to financial literacy. This presents a significant omission in the literature, as the
CEE households and individuals as well as economic environments of these countries differ in many aspects
from those of the more developed countries, including general level of income and savings, quality of education,
demographic situation, or development of pension systems.

Our contribution to the literature is an analysis of heterogeneity of financial literacy across individuals and
estimation of the link between financial literacy and the propensity to save for retirement in the supplemen-
tary private pension savings schemes in Slovakia. For this purpose, we utilise recent, representative Household
Finance and Consumption Survey data collected in 2014. We also exploit novel to the literature instrumental
variables to address the potential endogeneity of financial literacy.
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3. Data

We analyse voluntary retirement savings decisions and financial literacy of Slovak individuals using the newest
wave of the Slovak Household Finance and Consumption Survey (HFCS) data collected by the National Bank of
Slovakia in 2014.° The main aim of the survey is to gather structural information on assets (real and financial),
liabilities (mortgage and non-mortgage debt) and consumption of households. The data also contain detailed
information on individual household members such as their employment status, income, retirement savings as
well as a number of demographic characteristics including age, gender, marital status, education, etc. The Slovak
HECS data is representative both at national and regional levels.”

Although two rounds of the Slovak HFCS data (from 2010 to 2014) are available, the surveyed households
(individuals) were not monitored over time; hence we cannot treat the two rounds as a panel and analyse the
dynamics of the retirement savings. Moreover, the first wave of the HFCS data does not contain information on
the financial literacy of respondents. Therefore, we utilise only the latest available dataset. The final net sample of
the Slovak HFCS data consists of 2135 households along with 4658 individual members aged over 16. Since the
questions on financial literacy were asked only to the reference persons of households, we discard information
on the other household members. Assessment of the level of financial literacy and participation in the voluntary
pension savings is carried out on the sample of non-retired respondents.

3.1. Measuring financial literacy

In the survey, each household represented by the reference person is asked a set of questions on financial literacy.?
Inspired by the previous literature (e.g. Lusardi and Mitchell 2014), questions are formed in order to discover
the ability of respondents to understand fundamental concepts in personal finance including interest rates, infla-
tion, riskiness and diversification of portfolios.” The questions regarding interest rates and inflation indicate the
level of respondents’ understanding of fundamental economic concepts for saving decisions and basic financial
numeracy (Lusardi and Mitchell 2011c). Questions focused on the portfolio diversification and risk help to eval-
uate respondents’ knowledge on how financial assets work and if there are familiar with the concept of risk diver-
sification that are important factors of an informed investment decision (Lusardi and Mitchell 2011c). These
concepts represent fundamental financial knowledge for competent retirement saving decisions (Lusardi and
Mitchell 2017). The full list of financial literacy questions asked in the Slovak HFCS is presented in Appendix C.

Following previous studies, we create the first measure of financial literacy as a sum of binary variables taking
the value of 1 if the particular financial literacy question is answered correctly and 0 otherwise. Our financial
literacy index ranges between 0 and 4 for each individual. As an alternative measure of financial literacy, we
create a dummy variable taking value 1 if all financial literacy questions are answered correctly and 0 otherwise.
These two measures of financial literacy are the most commonly used in the extant empirical literature.

In Slovakia, only 17% of all the interviewed non-retired respondents were able to correctly answer all four
financial literacy questions (Table 1), which is a substantially lower score compared to the results from other
countries. For example, around 30% of surveyed respondents were able to correctly answer similar financial
literacy questions in the US, 40% in Canada and 50% in Germany (see Bucher-Koenen and Lusardi 2011; Lusardi
and Mitchell 2011b; Boisclair, Lusardi, and Michaud 2017). The detailed distribution of answers to the particular
financial literacy questions across different individual characteristics is further presented in Table 1. The highest
financial literacy is observed among the young, high-income and individuals with higher education. On the
other hand, respondents in older age cohorts, with low incomes and unemployed tend to know the least. These
results are in line with previous research outcomes (e.g. Atkinson and Messy 2011; Lusardi and Mitchell 2014).
Another interesting result is that no financial literacy gap exists between men and women in Slovakia (the second
panel of Table 1). These results are in line with the most recent findings indicating that no, or a very small gender
gap exists in financial literacy in post-communist countries (Cupak et al. 2018).

Opverall, the general observation from the financial literacy assessment is that Slovak respondents are quite
familiar with the concepts of interest rates, inflation and portfolio diversification. In contrast, the question on
riskiness has the lowest share of correct answers across different socio-economic groups of individuals. This
could be partially explained by almost no experience with risky financial assets of households in Slovakia. While
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Table 1. Financial literacy across individuals.

Financial literacy question

Interest rates Inflation Diversification Riskiness # of correct answers All correct

Overall 0.79 0.90 0.78 0.24 2.68 0.17
Income quintile

1st 0.75 0.86 0.75 0.15 2.51 0.11

2nd 0.85 0.88 0.72 0.17 2.63 0.11

3rd 0.80 0.93 0.73 0.24 2.70 0.18

4th 0.83 0.90 0.76 0.25 2.73 0.16

5th 0.76 0.91 0.77 0.30 273 0.22
Gender

Male 0.81 0.89 0.74 0.24 2.68 0.17

Female 0.75 0.92 0.80 0.22 2.68 0.17
Age group

16-34 0.80 0.94 0.77 0.32 2.84 0.23

35-44 0.81 0.88 0.72 0.25 2.66 0.18

45-54 0.73 0.88 0.76 0.24 261 0.18

55-62 0.85 091 0.77 0.18 271 0.12

63+ 0.74 0.98 0.93 0.11 2.76 0.09
Working status

Employee 0.80 0.91 0.75 0.26 271 0.19

Self-employed 0.76 091 0.76 0.27 2.70 0.15

Unemployed 0.76 0.76 0.73 0.14 240 0.09

Other 0.86 0.91 0.81 0.07 2.66 0.06
Education

Primary or no education NA NA NA NA NA NA

Secondary 0.80 0.91 0.75 0.21 2.66 0.15

Tertiary 0.80 0.87 0.76 0.35 2.78 0.24

Notes: Average financial literacy scores computed using survey weights. Retired respondents have been excluded from the sample. Descriptive
statistics labelled with NA could not be computed due to lack of observations (less than 20 in the sample). The first four columns show the
share of population being able to correctly answer the particular financial literacy question. The fifth column shows the total average number
of correctly answered questions while the very last column exhibits the share of population being able to correctly answer all 4 financial literacy
questions.

Source: HFCS 2014, National Bank of Slovakia; own calculations

almost 90% of households own their residence, ownership of sophisticated financial assets (i.e. stocks, bonds,
or mutual funds) is very low in Slovakia compared to the other euro-area countries as barely 4% of households
hold such assets in their portfolios (Bover et al. 2016).

3.2. Variables description

In our baseline empirical analysis the dependent variable is a dummy variable taking the value of 1 if a non-
retired individual saves in the voluntary private pension savings schemes on his/her own (i.e. savings in private
pension funds or whole life insurance contracts). We distinguish between two cases, when the participation in
such savings schemes is purely voluntary, and when the participation is supported by employers’ contributions.
These two dependent variables capture savings in the third pillar of the Slovak pension system, which is described
in more detail in Appendix A. In addition to the (0/1) participation rates, in our empirical analyses we also
consider ordered categorical dependent variables, which were created by assigning ordered categories as follows:
the lowest category to the people contributing 0, and then assigning further three increasingly ordered categories
to the monthly contributions by discretising the actual monthly contributions to the pension plans at the terciles
of the distribution of monthly contributions.

Note that we use current savings rather than a retirement planning indicator that is a measure of whether a
respondent has thought about his/her financial needs in retirement. In the literature, both retirement planning
(e.g. Alessie, Van Rooij, and Lusardi 2011; Sekita 2011; Agnew, Bateman, and Thorp 2013; Moure 2016) and
current retirement savings (e.g. Fornero and Monticone 2011; Brown and Graf 2013; Boisclair, Lusardi, and
Michaud 2017) have been used as proxies for the retirement financial security of individuals.
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Table 2. Descriptive statistics (N = 1235).

Variable Mean SD Min Max

Savings without employers’ contributions 0.16 0.36 0 1
Savings with employers’ contributions 0.19 0.39 0 1
Financial literacy: number of correct answers 2.68 0.86 0 4
Financial literacy: all answers correct 0.17 0.37 0 1
Individual income 743.06 717.05 0 15,000
Household net real estate wealth 46,860.35 42,231.90 —28,000 480,000
Male 0.79 0.41 0 1
Having children 0.39 0.49 0 1
Single-member household 0.17 0.37 0 1
Age category (16-34) 0.12 033 0 1
Age category (35-44) 0.34 0.47 0 1
Age category (45-54) 0.29 0.45 0 1
Age category (55-62) 0.23 0.42 0 1
Age category (63+) 0.03 0.17 0 1
University degree 0.22 0.41 0 1
Positive risk attitude 0.05 0.21 0 1
Employed 0.67 0.47 0 1
Self-employed 0.19 0.39 0 1
Not working 0.14 0.35 0 1
Living in a city 0.30 0.46 0 1
Instrument: ability to convert monetary values from Slovak crowns to euros 3.05 0.73 1 4
Instrument: ability to understand questions in the survey 3.02 0.69 1 4

Notes: Descriptive statistics computed using survey weights. Based on the sample of non-retired individuals. There are eight regions in Slovakia
(Bratislava, Trnava, Trencin, Nitra, Zilina, Banska Bystrica, Pre3ov, and Ko3ice) which are approximately equally represented in the survey.
Source: HFCS 2014, National Bank of Slovakia; own calculations.

Our main explanatory variable of interest, the level of financial literacy, is measured in two ways: number of
correct answers on financial literacy questions (FL; ), and a dummy variable taking the value of 1 if all questions
are correctly answered (FL;).

Individual income has been identified in the majority of empirical studies as an important driver of retirement
savings. In our regressions, we use net monthly individual income to capture current individual’s economic
resources. We also include a set of control variables such as a dummy variable for respondent’s gender, a dummy
variable for living in a single-member household, dummy variables for 5 age categories (16-34, 35-44, 55-54,
55-62, and 63+), a dummy variable for having children, a dummy variable for completed university degree,
a dummy variable for a risk-loving attitude, and dummy variables capturing the employment status. We also
include a dummy variable capturing whether a respondent lives in a city and a variable capturing the net wealth
coming from the real estate, which is particularly important in the case of Slovakia.

Recent microdata shows that almost 90% of Slovak households own their main residence, which is by far the
highest rate in the euro-area (Bover et al. 2016). This can have an important impact on voluntary retirement sav-
ings as it has been argued in the literature that real estate ownership presents a possible substitute for retirement
savings in pension funds (Nakajima and Telyukova 2011).

We have applied the Inverse hyperbolic sine transformation to the values of both montly income, and
net housing wealth described in the above paragraphs. This transformation is commonly applied to income
and wealth measurements in econometric analysis to deal with outliers and extreme skewness that these two
measurements commonly exhibit.

Finally, we include a set of regional dummy variables to account for heterogeneity across regions. The above-
mentioned control variables have been commonly used in other empirical studies to analyse determinants of
savings for retirement. Summary statistics of variables used in the empirical analysis are presented in Table 2.
Variables’ labels and description can be found in Table D1.

Detailed participation rates in the supplementary private pension schemes based on different demographic
characteristics are shown in Table 3. Results from the univariate analysis demonstrate that only 16% of non-
retired individuals voluntarily save on their own for their retirement in the supplementary private pension
schemes and 19% of individuals save in such savings schemes, but with employers’ contributions. In both cases,
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Table 3. Participation in the voluntary private pension schemes.

Participation rate Participation rate with
without employers’ employers’
contributions contributions

Overall 0.16 0.19
Financial literacy

0 or 1 correct 0.12 0.17

2 correct 0.08 0.17

3 correct 0.18 0.20

All correct 0.26 0.22
Income quintile

1st 0.08 0.05

2nd 0.14 0.19

3rd 0.08 0.09

4th 0.16 0.27

5th 0.24 0.23
Gender

Male 0.16 0.21

Female 0.15 0.14
Age category

16-34 0.24 0.19

35-44 0.22 0.22

45-54 0.10 0.21

55-62 0.1 0.15

63+ 0.01 0.04
Employment status

Employed 0.17 0.26

Self-employed 0.17 0.06

Not working 0.08 0.03
Education

Primary or no education NA NA

Secondary education 0.14 0.19

Tertiary education 0.21 0.22

Notes: Descriptive statistics computed using survey weights. Descriptive statistics labelled
with NA could not be computed due to lack of observations (less than 20 in the sample).
Retired respondents have been excluded from the analysis.

Source: HFCS 2014, National Bank of Slovakia; own calculations.

we can see a clear trend of rising participation with rising levels of financial literacy and income. The difference
in retirement savings patterns is not very pronounced between the male and female population in the case of
purely voluntary savings, but is substantial in the case of the savings promoted by employers’ contributions.
Participation in voluntary savings for retirement falls with rising age. This observation can be explained by the
fact that older households in Slovakia have a higher marginal propensity to consume compared to younger ones
(Fidrmuc and Senaj 2014). Participation in the voluntary private pension savings schemes differs across working
status and education level, too. Employed individuals, and individuals with tertiary education have the highest
propensity to save for old age in the private pension savings schemes.

4. Estimation and results
4.1. Baseline

We estimate the relationship between financial literacy and the propensity to save for retirement in private pen-
sion savings schemes controlling for other individual socio-economic characteristics by running the baseline
linear probability model:

SAVING; = Bo + B1FL; + B2 Xi + u;, (1)

where SAVING; is the dependent dummy variable equal to 1 if the i-th individual voluntarily saves for his/her
retirement, FL; is the level of financial literacy measured by a number of correct answers or by a dummy vari-
able if all questions were correctly answered, X; is the vector of control variables influencing individual financial
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Table 4. OLS and IV estimates of the participation in voluntary private pension schemes.

Participation without Participation with employers’
employers’ contributions contributions
M o) (3) 4) (5) (6) 7 ®)
OLS v OLS \% OLS \% OLS %
Financial literacy: score 0.056***  0.195%** 0.020* 0.228%**
(0.011) (0.068) (0.012) (0.079)
Financial literacy: all correct answers 0.100*** 0.737*** 0.042 0.692**
(0.030) (0.261) (0.030) (0.284)
Net monthly income (IHST) 0.042%**  0.033***  0.044***  0.033** 0.029** 0.016 0.029** 0.018
(0.011) (0.011) (0.010) (0.013) (0.014) (0.017) (0.014) (0.016)
Net real estate wealth (IHST) 0.002 0.002 0.001 0.001 0.004* 0.004 0.004 0.003
(0.002) (0.002) (0.002) (0.003) (0.002) (0.003) (0.002) (0.003)
Dummy: age 16-34 0.170***  0.185***  0.169***  0.201***  0.052 0.073 0.052 0.084
(0.050) (0.056) (0.050) (0.073) (0.056) (0.066) (0.056) (0.079)
Dummy: age 35-44 0.189%**  0.222***  0.185%***  0.240***  0.130** 0.175%**  0.129** 0.180**
(0.045) (0.053) (0.045) (0.070) (0.054) (0.065) (0.054) (0.079)
Dummy: age 45-54 0.132%*%  0.173***  0.125%**  0.184***  0.141***  0.200***  0.139***  0.196***
(0.040) (0.050) (0.040) (0.065) (0.048) (0.062) (0.049) (0.075)
Dummy: age 55-62 0.132%**  0.160***  0.132%**  0.209***  0.116** 0.160%**  0.117** 0.194**
(0.041) (0.048) (0.041) (0.068) (0.049) (0.061) (0.049) (0.078)
Dummy: dependent children —0.011 0.004 —0.012 0.031 0.042 0.071** 0.042 0.089**
(0.026) (0.029) (0.026) (0.036) (0.028) (0.033) (0.028) (0.039)
Dummy: male 0.002 0.003 0.003 0.010 —0.023 —0.023 —0.022 —0.016
(0.025) (0.027) (0.025) (0.031) (0.026) (0.029) (0.026) (0.031)
Dummy: single member household ~ —0.041 —0.028 —0.042 —0.012 0.057* 0.079** 0.057* 0.087**
(0.029) (0.032) (0.029) (0.039) (0.031) (0.037) (0.031) (0.041)
Dummy: employed for wage 0.034 0.001 0.039 —0.012 0.199*** 0.149%** 0.200%*** 0.147%***
(0.025) (0.033) (0.025) (0.039) (0.026) (0.035) (0.026) (0.039)
Dummy: self-employed 0.025 0.005 0.031 0.007 0.003 —0.031 0.004 —0.022
(0.035) (0.040) (0.035) (0.044) (0.027) (0.034) (0.027) (0.037)
Dummy: university degree 0.062** 0.039 0.063** 0.006 0.028 —0.010 0.028 —0.030
(0.026) (0.030) (0.027) (0.041) (0.029) (0.034) (0.029) (0.042)
Dummy: positive risk attitude 0.038 0.073 0.026 0.050 0.047 0.107* 0.043 0.074
(0.049) (0.054) (0.049) (0.056) (0.053) (0.064) (0.053) (0.061)
Dummy: city 0.061** 0.068** 0.062** 0.082%* 0.026 0.034 0.027 0.046

(0.028) (0.029) (0.029) (0.036) (0.031) (0.035) (0.031) (0.039)
First stage instruments coefficients

IV 1: converting monetary values 0.137%** 0.014 0.1371%** 0.014

IV 2: understanding of questions 0.108** 0.056*** 0.108** 0.056***
R? 0.087 0.080 0.115 0.114

F of instruments 16.082 8.546 16.082 8.546
Hansen's J x2 2.546 0.423 0.066 1.324
P-value of Hansen'’s J test 0.111 0.516 0.797 0.250
P-value of exogeneity test 0.029 0.003 0.004 0.006

N 1253 1253 1253 1253 1253 1253 1253 1253

Notes: Robust standard errors are presented in parentheses. Regressions are estimated on the sample of non-retired individuals. Regressions
estimated controlling for regional fixed-effects. Dummy variables for not working, age category over 63 years, and the region of Kosice are the
reference categories for the respective dummy sets.

Source: HFCS 2014, National Bank of Slovakia; own calculations.

*p < 0.10,**p < 0.05,**p < 0.01.

Fnverse hyperbolic sine transformation applied to values to deal with extreme skewness and outliers.

decision-making, such as income, gender, education, age, employment status, attitude towards risk, having chil-
dren as well as regional dummy variables, and u; is the error term. All explanatory variables entering regressions
are explained in detail in Table D1. Based on the existing literature, we hypothesise the effect of financial literacy
to be positive (8; > 0) and statistically different from 0.

The results of our baseline linear probability models estimated by OLS, models (1) and (3), are presented in
Table 4. Regarding our main variable of interest, there is a significant and positive association between financial
literacy and participation in voluntary retirement savings plans. This finding is in line with previous empirical
research on financial literacy and retirement savings from other countries (Table B1). The estimated effects of
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one additional correctly answered financial literacy question on voluntary pension participation rates range
from 2 to 23 percentage points, depending on the estimation method (OLS vs IV) and the presence or absence
of employers’ contributions.

Besides the level of financial literacy, participation in voluntary retirement savings schemes, both without and
with employers’ contributions, is also positively correlated with the individual income. The estimated positive
association between income and propensity to save is in line with results from other countries. The association
between age and retirement savings has an inverted U shape. The relationship is more intense for the younger age
categories (16-34, and 35-44) compared to the older age cohorts. The association between voluntary retirement
savings decision and education is positive, albeit insignificant for the majority of estimated models.

Females spend a longer time in their retirement compared to the male population in Slovakia. In Slovakia, the
average time in retirement was 23.8 years for females and 16.5 years for the male population (OECD 2015). Yet
we do not find a substantial difference between men and women regarding their retirement savings behaviour.
Similar results have been found in studies from other countries as well (e.g. Bucher-Koenen and Lusardi 2011;
Arrondel, Debbich, and Savignac 2013).

An interesting result, mostly driven by the design of the Slovak pension scheme (discussed in Appendix A),
is that being employed for a wage matters for the participation in employer-supported savings plan, but not the
purely voluntary one. The Slovak government incentivises employers to support its employees to participate in
the third pillar by offering tax deductions. It seems that this mechanism could be one of the effective tools how
to motivate individuals to save for their old age.

The impact of the net housing wealth on the propensity to save for retirement is positive, albeit insignificant
for the majority of specifications. Based on this result, we cannot really conclude whether the two can be viewed
more as complements or substitutes to each other. Propensity to save is higher in urban areas compared to rural
ones, which can be attributed to the better infrastructure of financial services in cities. However, this holds only
for the purely voluntary retirement savings plans. Finally, there is a positive and significant relationship between
employment status (employed for wage) and participation in the voluntary retirement savings schemes with
employers’ subsidies.

4.2. Endogenous financial literacy

The potential endogeneity of financial literacy has been considered in a number of theoretical and empirical
studies (e.g. Fornero and Monticone 2011; Jappelli and Padula 2013; Crossley et al. 2017). In our framework,
endogeneity of financial literacy could be caused by a possible reverse causality between financial literacy and
retirement savings (i.e. acquiring financial literacy by participating in pension plans), omitted (unobserved)
factors simultaneously driving both participation in retirement savings and the level of financial literacy, as
well as measurement error associated with measuring literacy in surveys (e.g. Fornero and Monticone 2011;
Crossley et al. 2017). It has been argued that the effect of financial literacy will be likely biased in the standard
OLS compared to the instrumental variable approach (see Fernandes, Lynch, and Netemeyer 2014; Lusardi and
Mitchell 2014). Note that only several empirical studies have accounted for the potential endogeneity of financial
literacy (see Table B1 for an overview).

To address the possible endogeneity problem of financial literacy, we employ instrumental variable (IV)
approach and estimate the linear probability model by using the generalised method of moments (GMM)
estimator. In a simultaneous-equation framework, this can be written as

SAVING; = By + B1FL; + B2 X; + u; 2
and
FL; = mo + mX; + mZ; + vi, (3)

where notation remains the same as in Equation (1), except the vector of instrumental variables for financial
literacy, Z;, and the error term v;. In this model we assume validity of instruments - i.e. we assume the corre-
lation between Z; and u; to be equal to zero. Furthermore, we verify through our first-stage regressions, that
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the instruments are predictive of our financial literacy measures. FL; is correlated with Z;, thereby fulfilling the
second condition for a valid instrument, that is, that the instrument should be correlated with the endogenous
variable being instrumented.

The use of IV approach is often hindered by a lack of suitable instruments in a data set. While several empirical
studies have used instruments for financial literacy such as education in the field of finance or economics, literacy,
and education of relatives/peers, employment in the field of finance or economics, number of universities per
region, or use of the internet at home (e.g. Alessie, Van Rooij, and Lusardi 2011; Fornero and Monticone 2011;
Lusardi and Mitchell 2014), the Slovak HFCS data does not contain such information. On the other hand, the
survey contains a detailed paradata, that is, a section with questions/comments on each household and detailed
assessment of interviewees done by the interviewers.

Out of such questions we have chosen as instruments the general ability of respondents to understand ques-
tions in the survey, and the ability of respondents to express monetary values in a legacy currency in terms of
euros. These abilities are assessed by interviewers after finishing the interview in each household. Respondents
themselves have no influence on the assessment and therefore we assume such variables are not correlated with
the error term u;. At the same time, the above abilities might be closely linked to literacy in general (including
financial literacy).

The choice of the mentioned variables for instruments is relevant for the Slovak case. Especially because
many people have acquired their real assets (e.g. houses, cars, etc.) before 2009, when the euro was introduced
as a new currency, and they still tend to express the monetary values in terms of the former currency, Slovak
crowns. The variable reflecting the ability to express amounts in euros should be a direct proxy for financial
literacy and we a-priori expect a positive correlation between the financial literacy and this instrument (see
Table D1 for a definition). Impact of the second instrument, general ability to understand questions, is expected
to be positive, too. In fact, we show in the first-stage of our IV regressions that the considered instrumental
variables are positively correlated with financial literacy (see Table 4).

The results of the second-stage of the IV regressions estimated by the GMM approach are presented in Table 4
- models (2), (4), (6) and (8). First, p-values of the C chi-squared (difference-in-Sargan) statistic are 0.029 (FL;)
and 0.003 (FL,) for participation without employers’ contributions and 0.004 (FL;) and 0.006 (FL,) for partici-
pation with employers’ contributions, respectively. Therefore, the null hypothesis of exogeneity of the regressors
is rejected. This confirms that financial literacy is endogenous in our framework. The results from the Hansen’s
J test of the validity of our instruments further suggest that our proposed instruments for financial literacy are
indeed valid for both FL specifications. The p-values of the Hansen’s J test statistic are 0.111 (FL;) and 0.516
(FL,) for participation without employers’ contributions, and 0.797 (FL;) and 0.250 (FL;) for participation with
employers’ contributions. Therefore, the null hypothesis of the instrument validity cannot be rejected. Instru-
ments are also strong, as is confirmed by the first stage F-statistics on the excluded instruments being larger than
8.51n all cases.

The individual slope estimates (and their significance with stars) of the proposed instruments for financial
literacy measures in the first-stage of the IV regressions are presented in Table 4 (bottom panel). The results
show that the ability to express monetary values in a legacy currency in terms of euros and the ability to under-
stand questions in the survey are positively correlated (as a-priori expected) with the level of financial literacy.
After addressing the endogeneity of financial literacy by the IV approach, the impact of financial literacy on
the propensity to save for retirement increases in all four specifications. For example, answering an additional
question correctly in FL; increases the propensity to save in the supplementary pension savings schemes by 19.5
percentage points when individuals set up their private pension savings plans on their own, and by almost 23
percentage points in the case of employer-supported private pension schemes.

4.3. Analysis of contributions

As a final step of our empirical analysis, we discretise the monthly contributions into both savings plans and
create ordered categorical dependent variables. We set the contributions of 0 to the first category, and then the
next three ordered categories reflect the terciles in the distribution of the monthly pension contributions which
are bigger than 0. After doing so, we analyse the relationship between financial literacy and contributions to



THE EUROPEAN JOURNAL OF FINANCE . 1617

Table 5. Ordered probit and IV Ordered probit estimates of the private pension saving contributions.

Savings without employers’ contributions Savings with employers’ contributions

Oprobit ~ (IV) Oprobit ~ Oprobit  (IV) Oprobit  Oprobit  (IV) Oprobit ~ Oprobit  (IV) Oprobit

FL; (category 1:y = 0) —0.052%**  —0.174*** —0.021* —0.246***

FL; (category 2: Tst tercile | y > 0) 0.017%** 0.023*** 0.006* —0.054***

FLi (category 3: 2nd tercile |y > 0)  0.015*** 0.036*** 0.004* 0.077%**

FL; (category 4: 3rd tercile |y > 0) 0.026%** 0.115%* 0.011* 0.222%*%*

FL; (category 1:y = 0) —0.082%**  —0.462%** —0.046* —0.453***
FL; (category 2: 1st tercile | y > 0) 0.018%*** 0.048*** 0.014* 0.071***
FL, (category 3: 2nd tercile |y > 0) 0.024*** 0.066*** 0.008* 0.038***
FL, (category 4: 3rd tercile | y > 0) 0.040%** 0.348%** 0.024* 0.344%**
Control variables Yes Yes Yes Yes Yes Yes Yes Yes
Regional fixed-effects Yes Yes Yes Yes Yes Yes Yes Yes

N 1244 1244 1244 1244 1228 1228 1228 1228
Pseudo R? 0.090 0.083 0.117 0.117

Notes: Marginal effects displayed at the means of explanatory variables. Regressions are estimated on the sample of non-retired individuals using
the same set of covariates as in the baseline model reported in Table 4. Dummy variables for not working, age category over 63 years, and the
region of Kosice are the reference categories for the respective dummy sets.

Source: HFCS 2014, National Bank of Slovakia; own calculations.

*p < 0.10,**p < 0.05, ***p < 0.01.

the savings plans by means of ordered probit regressions and instrumental variable ordered probit regressions.
We estimate these models by a seemingly unrelated regressions (SUR) framework employing the conditional
mixed-process (CMP) technique developed by Roodman (2011). In the presence of endogeneity and available
instrumental variables, this framework allows building recursive multi-equation models similar to the two-stage
least squares framework.

Results of the ordered probit models as well as the instrumental variables variant estimated by the CMP
are presented in Table 5. The marginal effects of financial literacy in Table 5 are interpreted as follows. E.g.
in the ordered probit without instrumentation, one additional correctly answered financial literacy question
leads to 5.2 percentage points decrease in the probability of having 0 monthly pension contributions and to
2.6 percentage points increase in the probability of a person being in the top tercile of the monthly pension
contributions conditional on the pension contributions being positive, the two marginal effects being reported
for the sample without employers” contributions. In the ordered model with instrumentation, one additional
correctly answered financial literacy questions leads to 17.4 percentage points decrease in the probability of
having 0 monthly pension contributions, and to 11.5 percentage points increase in the probability of a per-
son being in the top tercile of the monthly pension contributions conditional on the pension contributions
being positive, again the marginal effects being reported for the sample without employers’ contributions.
All the marginal effects reported in Table 5 are calculated at the means of the explanatory variables, and all
regressors included in Table 4 are also included in the estimation resulting in the table with marginal effects
(Table 5).

The rest of the marginal effects in Table 5 are interpreted similarly to the interpretations given in the previous
paragraph. A result similar to the baseline estimates presented in Table 4 is that the effect of financial literacy
strengthens after addressing the endogeneity issue, which confirms our discussion on the measurement error
(downward) bias.

4.4. Robustness check

As a robustness check, we re-estimate the relationship between financial literacy and participation in the vol-
untary retirement savings schemes on a sub-sample of individuals closer to retirement age (age 52-62). The
voluntary retirement savings scheme in Slovakia is (unfortunately) designed so that it generates low annual
yields, but on the other hand there are generous tax incentives and employers’ contributions. Individuals with
many decades until retirement may find the low yields more important and find it optimal to save privately in
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other vehicles - especially individuals with very high financial literacy. On the other hand, individuals with a
shorter time until retirement may find the tax incentives and employer contributions more important and find
it optimal to participate in the scheme.

We therefore re-estimate the relationship for the sub-sample of individuals closer to the retirement age (from
52 to 62 years). The results of this robustness check are presented in Table D2 and support our previous findings
from the baseline models. The association remains positive and significant especially for the purely voluntary
contributions, and even strengthens in the IV models for both specifications of financial literacy compared to
the baseline estimations. Similarly to the baseline models, we can reject the null hypothesis of exogeneity of
financial literacy.

5. Concluding remarks

Despite decreasing benefits of state pensions in the majority of developed economies, individuals do not save
adequately for their old age in private pension schemes as shown by the recent literature. Among important fac-
tors for retirement wealth accumulation, research has identified financial literacy to be an important ingredient
of informed choices and sound financial and economic behaviour of individuals, including retirement savings.
However, a gap in the literature remains for CEE countries in this regard.

The aim of this study was to cast light on the voluntary retirement saving behaviour of Slovak individuals
with the main focus on financial literacy, as this topic has not been widely studied with representative microdata
in CEE countries yet. Utilising recent data from the Slovak Household Finance and Consumption Survey, we
find that the share of non-retired individuals voluntarily saving for their retirement is only about 16%. The share
of non-retired individuals saving for old age in the employer-supported voluntary private pension schemes is
around 19%. Allin all, saving for retirement in the voluntary private pension schemes is still quite low in Slovakia,
compared to other developed countries.

Only 17% of all the respondents surveyed were able to correctly answer all questions on financial literacy.
Compared to the results from similar surveys for other developed countries (e.g. Germany, Netherlands, or
Switzerland), this presents a gap in financial literacy of around 30 percentage points. While respondents typ-
ically understand concepts of interest rates, inflation and portfolio diversification, they tend to struggle with
the riskiness concept. The lowest financial literacy is observed among low-educated, low-income and unem-
ployed respondents. On the other hand, young individuals with university education and high incomes are the
most financially literate. This can play an important role when individuals set up portfolios of their pension
funds.

Our main result indicates that individuals’ propensity to save for retirement in the supplementary private
pension schemes is positively associated with financial literacy, controlling for a large set of socio-economic char-
acteristics. Based on our empirical results, we can conclude that the impact of financial literacy is stronger/more
significant on individuals’ decisions to participate in the voluntary private pension savings schemes compared
to participation in schemes where individuals are rather motivated to participate by (generous) employers’
contributions.

We have addressed possible endogeneity of financial literacy with a novel set of instrumental variables in
instrumental variable approach. The effect of financial literacy remains positive and statistically significant, and
becomes about three times larger in the IV estimates compared to OLS estimates. Furthermore, results are robust
to different specifications of financial literacy, different specification of the dependent variables as well as different
age sub-samples.

Our findings, being the first study covering a CEE country, contribute to the growing body of empirical
research on the relationship between financial literacy and retirement savings. We also contribute to the literature
by using novel instrumental variables for financial literacy, which have not been used in the empirical research
on household and personal finance yet. Our results can help policymakers in their efforts to promote voluntary
saving behaviour of individuals by improving their financial literacy, especially the most vulnerable groups of
the population including low-educated, low-income and unemployed individuals. Such policies are important,
as shortfalls of financial literacy can have a strong effect on the financial security of individuals during their
whole life.



THE EUROPEAN JOURNAL OF FINANCE . 1619

It is important to emphasise that our research focuses solely on decisions of individuals to voluntarily save in

the supplementary private pension schemes. There also exist other vehicles to accumulate wealth for old age. It
has been argued that net yields (adjusted for relatively high fees) from investing in these pension schemes are lim-
ited compared to returns from investing in more sophisticated financial products. On the other hand, investing in
such financial assets where individuals are not limited, and are able to prematurely withdraw, can have short-term
benefits, but long-term consequences and might not be the best proxy for the retirement financial security. Nev-
ertheless, we leave the question about the importance of financial literacy in demand for sophisticated financial
products open for further research.

Notes

10.

11.

12.

13.

14.

15.

. Reforming pensions in developing and transition countries is comprehensively reviewed by Hujo (2014).
. As a reaction, Slovak government carried out another pension reform in 2005 by introducing a mandatory second pillar - the

occupational pension scheme because of the deficit of the public pay-as-you-go system. We describe the Slovak pension system
in more detail in Appendix A.

. In fact, we are aware of only one particular study recently conducted by Crossley et al. (2017) suggesting using interviewers’

paradata to correct for bias in financial literacy in surveys, however, not in the instrumental variable framework.

. A non-exhaustive list of examples includes Bernheim, Skinner, and Weinberg (2001), Browning and Crossley (2001), or

Ameriks, Caplin, and Leahy (2003).

. Foran interested reader, the importance of financial literacy and education in consumers’ financial decisions is comprehensively

reviewed by Campbell (2006), Fernandes, Lynch, and Netemeyer (2014), Jappelli (2010) and Lusardi and Mitchell (2014).

. Household Finance and Consumption Survey is carried out in all euro-area countries (except Lithuania) as well as in Hungary

and Poland. Unfortunately, only two countries (Luxembourg and Slovakia) included financial literacy questions in their national
HFCS wave 2. Therefore, an international comparison of financial literacy and retirement savings patterns is not feasible with
this data.

. Survey weights were calibrated to margins such as age structure, sex, household size, and employment status in each region.
. Inline with the research of Lusardi and Mitchell (2011a), under the term financial literacy, we understand the ability of individ-

uals to do simple financial calculations and knowledge of fundamental financial concepts important for informed retirement
decisions.

. Note that questions were asked in a gradually increasing difficulty level. First, basic questions related to interest rates and infla-

tion were asked, which were followed by more sophisticated questions on portfolio diversification and riskiness of financial
products.

Before the reform took place, the pension system had been functioning mainly as a mono-tier pay-as-you go system (PAYG)
with deeply implemented elements of intergenerational solidarity. Adverse development of demography has revealed the weak
spots of such a system, as the ratio of contributors to beneficiaries started to decrease dramatically and the sustainability of the
system was pushed to the limit. For example, in 2015, the old-age dependency ratio (i.e. number of people of retirement age per
100 people of working age) was 20.6% and this share is estimated to further increase to 55.4% in 2050 (OECD 2015). Based on
these trends, Slovak government prepared legislative changes to transfer part of the responsibility for future retirement income
and wealth onto individuals.

After the adoption of this scheme, participation in the system was compulsory for individuals who became active for the first
time in their life after 1 January 2005 and voluntary for the others. However, it was not recommended for those who should retire
earlier than 10 years after enrolling in the system. In 2008, participation in this system changed to voluntary for all participants.
In 2012, participation for the new working population in the system was again made obligatory and in 2013 and 2015 the system
was changed again. Currently, individuals may voluntarily choose if they want to participate in this saving scheme. However,
they should be younger than 35 years and once they decide for the participation then the saving becomes mandatory.
According to the Slovak legislation, participants could choose among at least two different types of investment funds (a fund
focused on investments in bonds and a fund focused on investments in shares) that differ based on the level of risk and return.
In reality, private pension fund management companies offer more than these two funds, typically also a combination of the
two as well as an index fund.

Note that this proportion has varied during the existence of the new system. Since 2005 to 2011, the contributions were half to
half (i.e. 9% to the first pillar and 9% to the second pillar). Since 2012 to 2016, 14% of the contributions were dedicated to the
first pillar, and the remaining 4% to the second pillar. Since 2017, 4.25% of the contributions are dedicated to the second pillar.
The share of contributions to the first and second pillar will stabilise in 2024 at the ratio of 12% to 6%.

Note that prior to 2005, when the major reform of the pension system occurred, there was an insurance saving scheme with
insurance savings contracts lasting until retirement of the insured person which were operated by supplementary pension
insurance companies.

This benefit was cancelled by law for physical entities in 2011 and introduced again from 2014 but with a substantially lower
amount.
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Appendices

Appendix A. Description of the Slovak pension system

The pension system in Slovakia is a multi-tier system based on the Chilean system with three tiers. The system was introduced
in 2005 after the structural reform was launched.!® The first tier is represented by the former PAYG system, the second tier is a
contribution-based pension savings system and the third tier represents a supplementary pension scheme.
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The first, PAYG, tier is a continuation of the previously implemented pension system and this pension scheme is compulsory
for all of the active working population. Pensions for current retirees are continuously financed by contributions paid by the active
working population. This tier represents a defined-benefit plan. Benefits for retirees are based on the period of individuals’ economic
activity and the level of income. Even though the amount of contributions is linked to the amount of the benefits provided, there is a
strong element of intergenerational solidarity. This tier is administrated by the Social Insurance Agency, a public institution. There
are two types of sub-schemes operated by this tier: pension insurance that provides income for the retired population and insurance
in the event of death, and disability insurance for individuals whose earning capacity has declined due to long-term illness or health
issues.

As an innovation of the new pension system, a fully-funded defined-contribution tier was established. This tier represents a
contribution-based plan that is financed by capitalisation of pension funds managed by private pension fund management compa-
nies and with mandatory participation for those who have once entered. The amount of pension benefits depends on the capitalised
contributions paid, which are collected in the personal accounts of individuals. These funds are invested according to the strategy
chosen by a client of the private pension fund company. Since the establishment of this tier up until now, the obligation to participate
in this tier has varied substantially.!!

Individuals participating in both tiers will receive a combined pension from both sources. The first part will be a proportionally
reduced pension from the first tier which is paid by the Social Insurance Agency and the other part of the pension will depend
on the contributions paid and investment returns from the chosen investment strategy.!? Currently in Slovakia, the mandatory
contributions to pension schemes are 18% of gross income, from which 13.75% is dedicated to the first pillar and the remaining
4.25% to the second tier.!®

The last part of the pension system, the third tier, is a fully-funded defined-contribution pension scheme managed by sup-
plementary pension management companies.'* Participation in this form of pension scheme is optional except for employees in
hazardous professions (e.g. miners, pilots and others) who must participate by law. The third tier is virtually a hybrid between
personal pension schemes and employment-based schemes typical for Western European countries such as the UK, Ireland or the
Netherlands. Employees have two options how to participate in this system, either individually or with their employers’ contribu-
tions. These contributions are usually a part of the compensation benefits and not all employers offer this benefit. The government
supports voluntary savings and since 2014 participants (employees as well as employers) can subtract contributions into the third
tier from their income tax base.!®

The existing pension system in Slovakia is fairly young and has overcome many hurdles from its establishment. One of the
most serious is political and system instability concerning especially the second contribution-based tier. Retirement saving presents
a long-term investment decision. However, in the enrolment system, participation as well as the amount of contributions have
changed several times during the last decade. After continuous debates about sustainability of the PAYG system and volatility of the
second tier, non-mandatory saving for retirement seems to be a superior strategy for individuals to accumulate sufficient wealth for
their retirement period.

Appendix B. Studies on financial literacy and retirement savings

Table B1. Overview of empirical studies on financial literacy and saving/planning for retirement.

Level of Impact of financial
financial Share of plan- literacy on
literacy (all ners/savers for retirement Endogeneity of

Study Country correct) retirement planning/saving FL addressed
Agnew, Bateman, and Thorp (2013) Australia 43% Planning (32%) (+) YES
Boisclair, Lusardi, and Michaud (2017) Canada 42% Actual saving (70%) (+) NO
Moure (2016) Chile 7% Planning (9%) (+) NO
Kalmi and Ruuskanen (2015) Finland 39% Planning (29%) (+) NO
Arrondel, Debbich, and Savignac (2013) France 31% Planning (25%) (+) NO
Bucher-Koenen and Lusardi (2011) Germany 53% Planning (25%) (+) YES
Fornero and Monticone (2011) Italy 25% Actual saving (14%) (+) YES
Sekita (2011) Japan 27% Planning (40%) (+) YES
Alessie, Van Rooij, and Lusardi (2011) Netherlands 45% Planning (13%) (+) YES
Crossan, Feslier, and Hurnard (2011) New Zealand 24% Planning (27%) (—/+) NO
Beckmann (2013) Romania 4% Actual saving (2%) (+) NO
Klapper and Panos (2011) Russia 4% Actual saving (19%) (+) YES
Almenberg and S&ve-Soderbergh (2011)  Sweden 27% Planning (24%) (+) NO
Brown and Graf (2013) Switzerland 52% Actual saving (41%) (+) NO
Lusardi and Mitchell (2011a) USA. 30% Planning (43%) (+) YES

Notes: The level of financial literacy in particular studies is assessed based on the basic three financial literacy questions (i.e. capacity to do calculus
with interest rates, understanding of inflation, and understanding of risk diversification) except Finland with nine financial literacy questions
asked.

Source: Own processing based on the available literature.
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Appendix C. Financial literacy questions in the Slovak HFCS

This appendix contains detailed description of questions on financial literacy in the Slovak HFCS. Correct answers are marked in
bold.

Q1) Fixed interest rates: Of the following types of mortgages which one do you think will allow you from the start to fix both the
amount and the number of instalments needed to pay off the loan?
(a) Floating-rate mortgage
(b) Fixed-rate mortgage
(¢) Do not know
(d) No answer
Q2) Inflation: Imagine leaving 1000 euros in a current account that pays 1% interest and has no charges. Imagine also that prices
increase by 2%. Do you think that if you withdraw the money in a year’s time you will be able to buy the same amount of goods
as if you spent the 1000 euros today?
(a) Yes
(b) No, I will be able to buy less
(¢) No, I will be able to buy more
(d) Do not know
(e) No answer
Q3) Portfolio diversification: In your opinion, which of the following investment strategies entails a greater risk of losing money?
(a) Invest all savings in the securities issued by a single company
(b) Invest all savings in the securities issued by a wide range of unrelated companies
(c) Do not know
(d) No answer
Q4) Risk: A company can obtain financing either issuing shares or bonds. In your opinion, which financial instrument entails a
greater risk of losing money from the investor’s point of view?
(a) Shares
(b) Bonds
(c) Equally risky
(d) Ido not know the difference between bonds and shares
(e) Do not know
(f) No answer
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Appendix D. Additional tables

Table D1. Description of variables used in regressions.

Variable

Definition

Savings without employers’ contributions
Savings with employers’ contributions

Financial literacy: number of correct answers
Financial literacy: all answers correct
Individual income

Household net real estate wealth
Male

Having children

Single-member household

Age categories

University degree

Positive risk attitude

Employed

Self-employed

Not working

Living in a city
Regions

Instrumental variable

Instrumental variable

Dummy: 1 if respondent saves for retirement in a form of private pension funds or
whole life insurance contracts without employers’ contributions

Dummy: 1 if respondent saves for retirement in a form of private pension funds or
whole life insurance contracts with employers’ contributions

Number of correctly answered financial literacy questions

Dummy: 1 if all financial literacy questions answered correctly

Total monthly net income from labour activities also including unofficial income such
as tips and gratitude

Total value of real estate minus corresponding liabilities

Dummy: 1 if male

Dummy: 1 if respondent has at least one child

Dummy: 1 if respondent lives in a single member household

Dummy variables set for 5 age categories (16-34, 35-44, 45-54, 55-62, and 63+)

Dummy: 1 if respondent gained university education

Dummy: 1 if respondent declares positive attitude towards risk

Dummy: 1 if respondent is employed for wage

Dummy: 1 if respondent is self-employed

Dummy: 1 if respondent is unemployed (including unemployed people, students, and
homemakers)

Dummy: 1 if respondent lives in a city (population above 50,000)

Dummy variables set for regions of Bratislava, Trnava, Tren¢in, Nitra, Zilina, Banska
Bystrica, PreSov, and Kosice

Ability to convert monetary values from Slovak crowns to euros; from poor (1) to
excellent (4)

Ability to understand questions in the survey; from poor (1) to excellent (4)

Source: HFCS 2014, National Bank of Slovakia.
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Table D2. OLS and IV estimates of the participation in voluntary private pension schemes (robustness check).

Participation without Participation with employers’
employers’ contributions contributions
M o) (3) 4) () (6) 7) ®)
OLS \% OLS v OLS \% OLS \%
Financial literacy: score 0.057%** 0.365** 0.022 0.275%
(0.019) (0.165) (0.020) (0.165)
Financial literacy: all correct answers 0.131***  0.905** 0.072 0.486
(0.050) (0.438) (0.050) (0.385)
Net monthly income (IHST) 0.044%** 0.033 0.045***  0.032 0.042%* 0.032 0.042%* 0.036*
(0.017) (0.022) (0.016) (0.025) (0.019) (0.021) (0.018) (0.019)
Net real estate wealth (IHST) 0.002 0.003 0.002 0.002 —0.001 —0.000 —0.001 —0.000
(0.004) (0.005) (0.004) (0.006) (0.004) (0.005) (0.004) (0.005)
Dummy: dependent children —0.035 —0.044 —0.034 —0.029 0.039 0.033 0.039 0.043
(0.052) (0.071) (0.050) (0.066) (0.055) (0.060) (0.055) (0.057)
Dummy: male —0.000 —0.004 0.002 0.011 —0.123%**  —0.128**  —0.122*** —0.117**
(0.041) (0.055) (0.041) (0.055) (0.045) (0.052) (0.045) (0.048)
Dummy: single member household ~ —0.044 —0.021 —0.040 0.008 —0.020 —0.001 —0.017 0.012
(0.046) (0.060) (0.047) (0.066) (0.045) (0.058) (0.045) (0.057)
Dummy: employed for wage —0.018 -0.113 —0.016 —0.099 0.183***  0.108 0.182%**  0,137**
(0.043) (0.082) (0.043) (0.076) (0.040) (0.067) (0.041) (0.057)
Dummy: self-employed 0.047 —0.023 0.053 0.024 —0.016 —0.070 —0.014 —0.037
(0.066) (0.093) (0.066) (0.084) (0.046) (0.063) (0.045) (0.050)
Dummy: university degree 0.013 —0.056 0.010 —0.079 0.031 —0.026 0.028 —0.018
(0.046) (0.066) (0.046) (0.079) (0.047) (0.064) (0.046) (0.065)
Dummy: positive risk attitude —0.106* 0.015 —0.131**  —0.167*  —0.004 0.099 —0.016 —0.029
(0.055) (0.105) (0.053) (0.087) (0.088) (0.126) (0.088) (0.093)
Dummy: city 0.105** 0.120%* 0.112%* 0.163**  —0.068 —0.057 —0.064 —0.035
(0.047) (0.056) (0.047) (0.068) (0.043) (0.051) (0.044) (0.054)
First stage instruments coefficients
IV 1: converting monetary values 0.071 —0.018 0.071 —0.018
IV 2: understanding of questions 0.124* 0.076*** 0.124* 0.076***
R? 0.082 0.086 0.161 0.163
F of instruments 4.178 3.800 4.178 3.800
Hansen'’s J x2 0.005 1.437 0.255 2.129
P-value of Hansen’s J test 0.946 0.231 0.614 0.145
P-value of exogeneity test 0.011 0.021 0.078 0.228
N 477 477 477 477 477 477 477 477

Notes: Robust standard errors are presented in parentheses. Regressions are estimated on the sample of non-retired individuals aged 52-62.
Regressions estimated controlling for regional fixed-effects. Dummy variables for not working, and the region of KoSice are the reference
categories for the respective dummy sets.

Source: HFCS 2014, National Bank of Slovakia; own calculations.

*p < 0.10,**p < 0.05,***p < 0.01.

FInverse hyperbolic sine transformation applied to values to deal with extreme skewness and outliers.
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higher investor self-confidence in her financial abilities and financial literacy jointly increase the probability of
investing in equities. Conditional on participation, confidence in the macroeconomy additionally drives portfolio
shares in equities. We extend the existing research to bonds, for which these relationships are weaker. Uncon-
ditional quantile regression estimates reveal substantial heterogeneity in effects across the distribution of bond
holdings. These relationships are not explained by risk preferences. Our results are consistent with lack of
investor self-confidence, or fear of risk, posing a barrier to investing in risky assets, particularly for stock market
participation. Promoting investor self-confidence along with financial literacy potentially encourages more
Us diversified household portfolios.

1. Introduction

The composition of household portfolios differs substantially across
households and countries (e.g., Christelis et al., 2013; Badarinza et al.,
2016). While economic theory predicts that household portfolios should
generally be diversified and include more sophisticated financial in-
struments like equities and bonds, empirical evidence shows that few
households actually hold such assets (Haliassos and Bertaut, 1995). Low
engagement of households in equity markets could yield significant
welfare losses—nonparticipation can generate welfare losses of up to 2%
of annual household consumption (Cocco et al., 2005). Similarly,
“financial ignorance” can also be costly. For example, one might
under-diversify one’s financial assets, thus generating unnecessary
portfolio risk or choosing unfavorable mortgages (Campbell, 2006;
Calvet et al., 2007).

With emerging high-quality microdata on household balance sheets,

researchers have related stock market participation and investment in
financial assets more generally to household characteristics such as
gender, education, income, or risk aversion (e.g., Campbell, 2006). More
recently, financial literacy has been highlighted as a key input for sound
financial behavior (see Lusardi and Mitchell, 2014 for a comprehensive
overview). However, fewer empirical studies have shown that self--
confidence in one’s own financial skills matters for investment decisions
(e.g., Xia et al., 2014; Allgood and Walstad, 2016; Bannier and Schwarz,
2018). In both individual and macroeconomic terms, evidence on the
role of confidence in household behavior remains rather limited.

In this paper, we investigate the influence of financial literacy and
confidence on household portfolio choice using recent data from the
2019 Survey of Consumer Finances (SCF) conducted in the United
States. We examine two different dimensions of confidence: self-
confidence in one’s financial abilities (henceforth “self-confidence”),
and confidence in the economy, as measured through expectations of the
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future performance of the U.S. economy. We focus on investment in
equities and bonds, two assets with varying levels of risk. First, we
analyze how financial literacy and confidence affect the extensive
margin choice of holding equities and bonds. Second, we analyze —
conditional on participation in these markets — how investor confidence
and financial literacy influence the intensive margin decision of how
much financial resources to allocate to these assets. Our findings show
that self-confidence influences the extensive margin decision for equities
and to a lesser extent bonds (summarized in Figs. 3 and 4), whether or
not we control for objective financial literacy and confidence in the
economy. In contrast, investor self-confidence influences the intensive
margin decision only for equities (Figs. 5 and 6). These results suggest
that a lack of self-confidence could be a barrier to investing in risky
assets but play a lesser role for less risky assets like bonds. Even though
households are not professional forecasters, confidence in the economy
is positively related to the share of assets invested in equities, with little
influence on less-risky bonds (Tables 2 and 3). Our main findings are
robust across descriptive analysis and standard regression techniques.
Using unconditional quantile regressions based on the recentered in-
fluence function, we show that the null effect of financial literacy and
confidence on shares of wealth allocated to bonds obscures heteroge-
neity across the distribution of holdings; the influence of these factors is
inconsistent across investors.

Next, we examine the interaction of financial literacy and confidence
to understand the distinction between sound self-confidence — confi-
dence when financial literacy is high — versus overconfidence when
financial literacy is low, in order to investigate the mechanism by which
confidence operates. We find that sound confidence is associated with
greater participation in both equities and bonds, as well as larger in-
vestments in equities. Interestingly, overconfident investors are actually
less likely to participate in stock or bond markets, relative to those with
more financial literacy (and are thus more soundly confident)—we do
not have evidence of reckless participation. Taken together, our findings
suggest that confidence plays a separate role from financial literacy for
investment behavior, and in fact, the effect of confidence varies by level
of financial literacy. Our results point to a mechanism: lack of confi-
dence, or fear, can be a barrier to incorporating risk into one’s portfolio,
even when financial literacy is high and controlling for risk tolerance.

Finally, we address concerns about the possible endogeneity of
financial literacy and investor self-confidence through an instrumental
variables approach. We employ standard instruments, including
parental education attainment, to account for the endogeneity of
objective financial literacy (see, e.g., Behrman et al., 2012; Cumurovi¢
and Hyll, 2018). In addition, we also employ a novel instrumental var-
iable—the survey interviewer’s assessment of how often the respondent
consulted records and other documents during the interview to provide
answers—to address the potential endogeneity of investor
self-confidence. Results from instrumental variables regressions confirm
the findings of the baseline OLS estimates and provide suggestive evi-
dence of a possible causal link.

While we analyze the latest data from 2019 SCF to study these re-
lationships, we interpret our estimates as lower bounds for the true re-
lationships today. Recent trends in the digitalization and
decentralization of finance have lowered barriers to investing in com-
plex financial products. Consequently, individuals can increasingly
invest at a low cost and execute portfolio decisions quickly and easily,
which means that other barriers, like fear or lack of confidence, would
rise in importance. Moreover, in an environment where conventional
financial intermediation and advising channels are easily avoided, in-
dividual financial knowledge and self-confidence become ever more
critical for financial well-being.

Our analysis advances our understanding of the behavioral factors
underlying household investment choice. The results support recent
work arguing that structural changes in financial attitudes (including
literacy and sophistication) could explain the increase in stock-market
participation in the US (Bilias et al., 2017). Yet, the overall
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engagement of households in markets for risky assets (primarily via
direct participation) remains far lower than predicted by economic
theory. Given that more-diversified households holding assets with
varying levels and sources of risk are better buffered against shocks,
understanding the determinants of investment behavior—including the
separate and interactive roles of financial literacy and con-
fidence—would help policymakers design policies to promote diversi-
fication and, thus, household financial resilience.

We study these factors in the contemporary US context, where reli-
ance on individual financial decision-making is particularly important.
In addition to the relatively weaker social safety net in the US, the
continued decline of employer-provided defined benefit pension plans
has increased the importance of personal savings for retirement financial
security. As such, our focus on US households expands the empirical
literature on the role of financial literacy and investor confidence in
household investment behavior; previous studies have focused on
households in China (Xia et al., 2014; Chu et al., 2017), Germany
(Bannier and Schwarz, 2018), and the Netherlands (Kramer, 2016).

Our paper makes several contributions to the literature. We consider
an unusually rich set of variables to advance our understanding of
household portfolio diversification. We investigate equities and bond
holdings at both the extensive and intensive margins, and we show
differences between the two types of assets consistent with their relative
risk. Furthermore, we take a more comprehensive approach to investor
confidence by including a measure of confidence (trust) in macroeco-
nomic development. Our study is apparently the first to account for
confidence in the economy when analyzing household investment
behavior. Second, we investigate possible heterogeneity in effects by
analyzing the entire distribution of the intensive margin using uncon-
ditional quantile regressions rather than limiting our analysis to means
or other aggregate measures. Third, to the best of our knowledge, our
study is among the first to correct for the endogeneity of investor self-
confidence for holding (risky) financial assets using a plausibly exoge-
nous instrumental variable — drawn from paradata from the SCF: survey
interviewer assessments about the respondent and the interview.'
Finally, our study is among the first to utilize the most recent SCF data
from 2019 to analyze the complex role of financial literacy and investor
confidence as determinants of household investment behavior in the
United States, which provides an important setting given the growing
opportunities for individual investors to trade in risky assets.”

The paper proceeds as follows. In the next section, we contextualize
our study within the literature and develop our testable hypotheses.
Section 3 describes the data, and Section 4 presents the empirical
approach and specifications. The univariate and multivariate analysis
results are presented and discussed in Section 5. Finally, Section 6
concludes and offers policy implications.

2. Related literature and conceptual framework
2.1. Financial literacy

Financial literacy has been highlighted as a key input for sound
financial decision-making; one mechanism for this relationship is that
financial literacy is a form of human capital that enables investors to
increase the productivity of their financial capital. The positive impact
of financial literacy and cognitive abilities on wealth accumulation,
including stock market participation specifically, has been documented
in several empirical studies (see Lusardi and Mitchell, 2014, for a

! There is a growing empirical literature advocating for the use of survey
paradata (i.e., interviewer ratings about the survey quality or even the inter-
viewer characteristics) to account for endogeneity and measurement error of
objective financial literacy (see, e.g., Cupak et al., 2019; Crossley et al., 2021).

2 Examples of recent studies analyzing household financial behavior using
SCF data are by Sierminska and Silber (2020) or Bazley et al. (2020).
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comprehensive overview). For example, Christelis et al. (2010) used
survey microdata on older populations in 11 European countries and
found that higher cognitive ability is positively related to direct and
indirect stockholding. In another influential study, Van Rooij et al.
(2011) found that in a sample of Dutch households, those with lower
levels of financial literacy are less likely to invest in stocks, and vice
versa. Yuan (2018) uses older SCF data and finds that higher financial
literacy is associated with stock market participation. Furthermore, Von
Gaudecker (2015) found that households in The Netherlands that score
high on financial literacy or rely on professional financial advice achieve
better investment outcomes and more diversified portfolios. In the
Chinese context, studies have documented that investors who use in-
vestment advisors — who presumably have more financial sophisticat-
ion than the investors themselves — are more likely to have more
diversified portfolios (Lu et al., 2020). Shin et al. (2020) find that,
controlling for financial literacy and self-confidence, the use of financial
planners is associated with more diversified portfolios. Finally, research
has also documented the positive impact of financial literacy and
financial education on long-term financial behaviors such as pension
savings and retirement planning (Van Rooij et al., 2012; Wagner and
Walstad, 2019; Cupak et al., 2019), as well as reduced probabilities of
frequent gambling (Watanapongvanich et al., 2021), an example of
excessive risk taking.3

We advance the literature by expanding our current understanding of
stock investment behavior to bond markets as well as stock markets.
Based on the robust empirical evidence of the positive impacts of
financial literacy on financial wealth accumulation and participation in
financial instruments, we hypothesize that the ability to understand
financial concepts of interest rates, inflation, and risk diversification
(captured by the financial literacy index) is associated with a higher pro-
pensity to hold sophisticated financial instruments such as equities and bonds
as well as larger conditional values invested in these financial instruments.

2.2. Investor confidence

In addition to the importance of financial literacy for household
financial outcomes, other research has focused more on the psycholog-
ical aspects of household investment behavior. For example, in their
foundational works, Barber and Odean (2000, 2001) stressed the
importance of retail investors’ self-confidence (proxied by gender) for
trading behavior. The authors conclude that overconfidence can explain
a large part of the high trading levels but, at the same time, can result in
poor performance of individual investors.

Recent empirical studies have documented the importance of
investor confidence in financial decision-making worldwide. In China,
studies demonstrate that investor (over)confidence (proxied by a dif-
ference between subjective and objective financial literacy) is positively
related to stock market participation (Xia et al., 2014; Chu et al., 2017).
More confident households have been shown to have higher levels of
financial wealth in a sample of German households (Bannier and
Schwarz, 2018). Kramer (2016) found that, in the sample of Dutch
households, people with confidence in their own financial literacy are
less likely to seek financial advice, which in turn has implications for
their wealth accumulation. Finally, Allgood and Walstad (2016) exam-
ined web-based survey data of US households and found that investor
confidence in her financial knowledge matters on top of measured
financial literacy, especially for investment decisions.”

3 While investing and gambling are both risky activities, frequent gambling is
much more inherently speculative and excessively risky than investing. As such,
this result supports the overall positive relationship between high financial
awareness for sound and responsible financial behavior, and hence one’s
financial wellbeing.

4 Overconfidence has also been found to have a significant impact on
households’ mortgage payment delinquency in the US (Kim et al., 2020).
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While the impact of financial literacy and cognitive abilities on
household financial outcomes is well documented in the empirical
literature, there are fewer studies on the role of investor confidence in
portfolio choice and other investment decisions, perhaps due to a lack of
available data. Nevertheless, given the available empirical evidence
from multiple countries, we hypothesize that investor self-con-
fidence—that is, confidence in one’s own financial knowledge—is associated
with a higher propensity to hold risky financial assets. Conditional on holding
those assets, self-confidence is associated with a larger share of overall
financial wealth held in these assets.

Finally, investor confidence in the future performance of the econ-
omy influences a variety of household decisions. Although few house-
holds are professional traders or economic forecasters, their beliefs
about future economic development and business cycles likely shape
their financial decisions. Indeed, the available literature shows that
household expectations play an important role in determining individ-
ual economic behaviors such as life-cycle consumption (e.g., Jappelli
and Pistaferri, 2000) or choosing an optimal level of debt (e.g., Brown
et al., 2005), and can be influenced by trust in institutions such as
central banks (see Rumler and Valderrama, 2020). Guiso et al. (2008)
found that in Italy and The Netherlands, individuals who have less trust
in the stock market are less likely to buy stocks and, among those who do
so, hold less wealth in stocks.

From a macro-level perspective, Ng et al. (2016) analyzed 60 coun-
tries and found that trust is a positive determinant of stock market depth
and liquidity. Extrapolating from the macro to micro, this finding sup-
ports the idea that investor trust or confidence in the economy would
lead to more households participating in stock markets or increasing
their degree of participation. Our data include information on the ex-
pectations of households about the development of the US economy in 5
years, which we use as a proxy for confidence in the macroeconomic
environment. Our variable captures the investor confidence in the
overall performance of the economy and not stock markets specifically,
so the confidence we measure may be secondary to the decision to
participate in financial markets. That said, the empirical evidence sug-
gests that the interdependence between stock markets and economic
growth is positive (e.g., Levine and Zervos, 1998). We, therefore, hy-
pothesize that households that have confidence in the economy — the belief
that the economy will perform better in 5 years than today — are more likely
to invest in risky assets and also to invest more in these assets conditional on
participation.

3. Data and variables

We use microdata from the 2019 wave of the Survey of Consumer
Finances (SCF), covering 5777° US households. The SCF is a nationally
representative survey of households in the US conducted triennially by
the Board of Governors of the Federal Reserve System to gather
comprehensive data on household wealth. The data include many de-
tails of the household balance sheet, including the ownership specific
assets and debts as well as the size of those holdings. The survey also
includes information on families’ pensions, income, and demographic
characteristics.” The unit of our analysis is the household, which is

5 After a detailed inspection, we have identified and excluded one influential
observation, resulting in an analysis sample of 5776 households.

6 For more information about the survey, visit https://www.federalreserve.
gov/econres/scfindex.htm. For a detailed overview of the main results from
the 2019 SCF data, see Bhutta et al. (2020).
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Table 1
Summary statistics.
Mean SD Min Max

Holds equities* 0.53 0.50 0 1

Share of financial assets in equities 0.23 0.30 0 1

Share of financial assets in equities 0.43 0.28 0 1
(conditional on participation)

Holds bonds* 0.08 0.28 0 1

Share of financial assets in bonds 0.01 0.05 0 1

Share of financial assets in bonds 0.06 0.14 0 1
(conditional on participation)

Financial literacy score 2.17 0.87 0 3
Fin. literacy (risk) correct* 0.61 0.49 0 1
Fin. literacy (interest) correct® 0.81 0.40 0 1
Fin. literacy (inflation) correct* 0.76 0.43 0 1

Investor self-confidence 7.14 2.17 0 10

Investor confidence in the economy 2.11 0.77 1 3

Risk tolerance* 0.23 0.42 0 1

Net real estate wealth (in 1000 US $) 220.79 1043.66 —5774 363000

Privately-held businesses* 0.13 0.34 0 1

Disposable household income (in 71.91 150.12 —17200 58100
1000 US $)

Inheritance/gift received* 0.24 0.42 0 1

Number of household members 2.28 1.37 1 12

Presence of children under 18+ 0.29 0.45 0 1

Age 51.28 17.40 18 95

Female* 0.50 0.50 0 1

Employed for wage* 0.67 0.47 0 1

Primary or no education* 0.09 0.29 0 1

High school graduate* 0.40 0.49 0 1

College graduate* 0.51 0.50 0 1

White* 0.68 0.47 0 1

Black* 0.16 0.36 0 1

Hispanic* 0.11 0.31 0 1

Other race/ethnicity* 0.05 0.23 0 1

Married* 0.56 0.50 0 1

Single* 0.19 0.39 0 1

Divorced/separated* 0.17 0.37 0 1

Widowed* 0.08 0.28 0 1

Notes: Descriptive statistics estimated using survey weights and multiple-
imputation techniques. * denotes dummy variables.
Source: Survey of Consumer Finances 2019.
represented by the original respondent to the SCF survey questions.”
One main advantage of the SCF compared to other wealth microdata
is that the SCF includes comprehensive measures of household balance
sheets as well as a rich set of covariates. Indeed, the SCF has long been a
key source of data on stock market participation and household financial
behavior in the US.® The survey recently added financial literacy and
confidence measures to its comprehensive data on wealth and risk
tolerance, which allows us to advance our understanding of why
households do or do not diversify their portfolios. We report summary
statistics in Table 1, and the Appendices include a detailed description of
all variables, including the text of the survey questions and details on
how we constructed our measures.

3.1. Dependent variables

The primary outcomes of interest are investments in risky financial
assets, measured at the household level. These investments include

7 In the original survey a household unit is composed of all individuals who
are financially interdependent and referred to as the “primary economic unit”
(PEU). For all individual-level characteristics, we use the respondent, who is
generally the most financially knowledgeable person in the PEU. We do not use
in our analysis the notion of head as it is described in the SCF codebook, namely
“the head is taken to be the single core individual in a PEU without a core
couple; in a PEU with a central couple, the head is taken to be either the male in
a mixed-sex couple or the older individual in the case of a same-sex couple.”

8 Examples include Bertaut (1998), Bonaparte and Kumar (2013), and
Bergstresser and Poterba (2004).
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financial instruments and accounts with directly or indirectly held
stocks, bonds, and other debt securities.” While different financial in-
struments involve varying levels of risk, we group instruments into two
broad categories: equities and bonds. Our first set of outcome variables
contains a dummy variable taking a value of 1 if household holds eq-
uities and 0 otherwise, and a dummy variable taking a value of 1 a
household holds bonds and 0 otherwise. Our second set of outcome
variables consists of the shares of total financial assets (including
retirement accounts) held in equities or bonds, conditional on holding
those financial assets.

3.2. The main explanatory variables

We focus on levels of financial literacy and confidence, which were
recently added to the SCF. The survey asks the standard three questions
proposed by Lusardi and Mitchell (2014), covering inflation, interest
rates, and riskiness. We construct an objective (or measured) financial
literacy score by counting the number of questions answered correctly.

We also construct two confidence measures. First, we follow Bannier
and Schwarz (2018) and proxy for the level of investor self-confidence in
her own financial skills by using the self-assessed level of financial
knowledge.'” In the SCF, the household respondents were asked the
following question:

“On a scale from zero to ten, where zero is not at all knowledgeable
about personal finance and ten is very knowledgeable about personal
finance, what number would you (and your husband/wife/partner)
be on the scale?”

The SCF also includes another variable on expectations about the
future macroeconomic development of the US economy in 5 years’ ho-
rizon, which we employ as a measure of a different kind of confidence.
Respondents were asked the following:

“T’d like to start this interview by asking you about your expectations
for the future. Over the next five years, do you expect the U.S.
economy as a whole to perform better, worse, or about the same as it
has over the past five years?”

Dominitz and Manski (2004) describe this kind of variable as confidence
in the economy. See, again, Appendix A and B for the creation of
financial literacy and investor confidence scores.

Fig. 1 shows the univariate distributions of these three variables.
Fig. 2 shows the joint distribution of measured financial literacy as well
as investor self-confidence. The size of each bubble is proportional to the
number of respondents with such a combination of measured financial
and self-confidence. We see a positive, albeit imprecisely measured
correlation (p=0.189) between measured financial literacy and
investor self-confidence. A considerable proportion of observations are
also observed in the lower right area, namely individuals with relatively
high self-confidence but rather low measured financial literacy. These
individuals could be described as “overconfident” with regard to their
financial literacy. Our multivariate analysis will further investigate the
impact of (over)confidence and financial literacy on equity and bond
holdings.

3.3. Control variables
In our analyses, we control for a rich set of covariates that could also
9 A full overview of all the considered assets is listed in Appendix A.
10 Measuring subjective confidence directly in a survey is possible but gener-

ally challenging. See Dominitz and Manski (2004) for a detailed discussion on
measuring consumers’ confidence with micro and macro data.
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b) Investor self-confidence
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Fig. 1. Distributions of financial literacy score and investor confidence measures. Note: Statistics estimated using survey weights.

Source: Survey of Consumer Finances 2019.
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Fig. 2. Correlation between measured financial literacy score and investor self-
confidence. Notes: This graph shows a scatter plot of measured financial liter-
acy and investor self-confidence, where dots are weighted by frequency of
observation.

Source: Survey of Consumer Finances 2019.

drive the investment choices of households. Following prior literature,
we include variables capturing economic resources of the household,
both net real estate wealth and income.'! We also consider whether or
not a household owns a closely-held business or received an inheritance.
We also control for an extensive set of demographic characteristics (age,
gender, education, marital status, ethnicity, and employment status of
the respondent) and family composition, defined as the household size,
and presence of children under the age of 18. Furthermore, we include a
subjective measure of risk aversion, which has been identified as an
important factor determining risky behavior. Detailed explanations of
the construction of all control variables are included in Appendix A,
while the descriptive statistics are presented in Table 1.

4. Empirical strategy

Our empirical strategy is motivated by standard theories of house-
hold portfolio choice (see Guiso et al., 2002). A household faces a
two-step decision: the binary participation decision (extensive margin
probability of holding an asset; see Section 4.1) and a continuous allo-
cation decision (intensive margin share of total financial wealth invested
in the particular asset; see Section 4.2). We model these two decisions

11 As our outcome variable covers financial wealth, our control variable uses
non-financial wealth to avoid endogeneity due to simultaneity. Furthermore,
we subtract liabilities to generate a measure of net real estate wealth. Since our
income and wealth variables have highly skewed distributions, and a significant
share of households have negative wealth, we employ the inverse hyperbolic
sine (IHS) transformation to these two variables. Note that the interpretation of
the coefficients of the IHS transformed variables is very similar to that of a
natural log.
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focusing on financial literacy and investor confidence by using several
econometric techniques. We employ standard regression models as well
as unconditional quantile regressions based on a recentered influence
function to assess the relative importance of financial literacy and
investor confidence over the distribution of the equity/bond shares (see
Section 4.2). We also analyze regression models with interaction terms
to distinguish confidence from overconfidence. Additionally, we address
potential endogeneity using standard and novel instrumental variable
approaches (see Section 4.3), which confirm our main findings.

4.1. Participation decision

In our baseline model, we estimate the relationship between
participation in equities/bonds and financial literacy, and investor
confidence measures (controlling for a large set of covariates) by a
Linear Probability Model,'? which takes the following general form:

Pr(Py = 1|x) =8y + 6, FL + 6,Conf, + 6;Conf, + 5,FL x Conf, o)
+35sFL x Confy +8X +1,

where P;, denotes the participation in the k-th asset class, FL is the level
of measured financial literacy and Conf; and Conf, represent the
investor self-confidence and confidence in the economy, respectively, as
described in section 3. X includes a large set of control variables usually
used to predict financial behavior of households, such as education,
gender, age, race, employment status, income, wealth, closely-held
business ownership, inheritance, risk tolerance, household size and the
number of children, etc., and # is the error term. We first analyze
financial literacy, investor self-confidence, and confidence in the econ-
omy one at a time then in combination with each other, omitting the &4
and s terms. Lastly, we estimate the full specification including all
terms.

4.2. Allocation decision

For those households holding equities and bonds, we model the
relationship between the share of financial wealth invested in the asset
type and our explanatory variables of interest by the following linear
regression model:

Sy=Py + P, FL+p,Conf, + By Confs +B,FLx Conf; +p5FL x Conf, +6X +e,
)

where Sy represents the share of financial wealth allocated to the k-th
asset class. The notation of right-hand-side variables remains the same
as in the participation equation (1), except the new set of coefficients to
be estimated and the error term ¢. Again, we first analyze financial lit-
eracy, investor self-confidence, and confidence in the economy one at a
time then in combination with each other, omitting the 3, and f5 terms.
Lastly, we estimate the full specification including all terms.

Next, we estimate the influence of our regressors at different parts of
the distribution of our outcome variables, Sy. We employ unconditional
quantile regressions (UQR) developed by Firpo et al. (2009), which are
based on recentered influence functions (RIF). This framework has
several advantages over standard conditional quantile regressions and is
an attractive tool for researchers studying distributional impacts. The
UQR estimator can be written as follows:

RIF(Sy,7) =XBY +e. 3)

12 As a robustness check, we re-estimated the baseline participation-stage
equations (Tables 2a and 2b) by employing Probit models. The estimated
marginal effects at the mean of explanatory variables are qualitatively similar
to the Linear Probability Model estimates. Because of its more straightforward
interpretation, we prefer the Linear Probability Model for the baseline esti-
mates. Results of the Probit estimates are available upon request.
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We estimate UQRSs for 7 taking decile values of 0.1-0.9."

Finally, we note that missing values in some of the SCF variables
(mostly related to assets, debts, and incomes) were imputed and
replaced 5 times.'* Multiple-imputed data allow us to consider impu-
tation uncertainty related to item non-response while obtaining statis-
tical inference. We follow the standard procedure suggested by Rubin
(1987) to obtain point estimates and variance estimation of the statistics
of interest.'® We describe the applied multiple-imputation technique in
Appendix D.

4.3. Addressing potential endogeneity of financial literacy and investor
self-confidence

One might be concerned about potential endogeneity—that holding
equities or bonds might inherently lead to an increase in measured
financial literacy or investor self-confidence. Possible channels include
learning-by-doing for financial literacy or self-affirmation for self-
confidence. Once individuals participate in certain markets, they
might tend to believe they actually have the necessary knowledge to do
so. Another source of endogeneity proposed by recent empirical litera-
ture is measurement error in self-reported variables (e.g., Lusardi and
Mitchell, 2014; Crossley et al., 2021), which would lead to attenuation
bias in the standard OLS estimates.

One approach to deal with such endogeneity concerns is to use
instrumental variables techniques to isolate the causal effects of
endogenous variables. In the SCF data, the educational attainment of the
respondent’s mother and father (a dummy variable for attaining a col-
lege degree) can be used as an instrument for measured financial liter-
acy. Our approach follows Behrman et al. (2012), who include parental
education as an instrument for financial literacy in an analysis of wealth
accumulation, arguing that family background factors such as these only
affect wealth accumulation via their endogenous variables, schooling
and financial literacy. Similarly, Cumurovi¢ and Hyll (2018) use
maternal education to instrument for financial literacy in an analysis of
self-employment. Cumurovié¢ and Hyll (2018) address the possibility
that maternal education fails the exclusion restriction by controlling for
these additional channels, including intergenerational wealth transfers.

While finding instruments correlated with the endogenous variable
may be straightforward, it is often difficult to convincingly argue that
the instrument meets the necessary exclusion restriction, namely that
there is no other channel through which the instrument might have a
direct or indirect effect on the outcome variable. Indeed, one might be
skeptical about the exclusion restriction in an analysis of wealth, given
that more educated parents are likely to be wealthier, and wealth can be
transmitted across generations. However, our analysis focuses on the
allocation of wealth—the participation decision for equity and bond
markets and the portfolio share allocated to these asset classes. Finally,
we believe the parental education instrument is the best option given
our data constraints to correct for endogenous measured financial lit-
eracy. Still, following CGumurovié and Hyll (2018), we do include control
variables, detailed in Section 3.3, to address potential channels by which
parental education could affect the portfolio choice decision, including
levels of non-financial wealth and receipt of large gifts and inheritances.

In addition to parental education, we also employ a novel instru-
mental variable for investor self-confidence; this variable is drawn from
survey paradata, which are data collected about the interview itself and
the survey process. Cupak et al. (2019) used the interviewer-recorded
paradata, including the interviewer’s assessment of the respondent’s
understanding of the survey questions, to instrument for endogenous

13 We briefly describe the UQR framework in Appendix C.

14 The imputation procedure in the SCF data is described in detail by Ken-
nickell (1998).

15 We use the Stata ‘mi’ package to do so.
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Fig. 3. Correlation between investor self-confidence and participation in equity markets. Notes: Figure (a) shows the share of households holding stocks and other
equities across investor self-confidence. Figure (b) shows the residualized share of households holding stocks and other equities across self-confidence, where
measured financial literacy and confidence in the economy are controlled for. Relationships are estimated using survey weights.

Source: Survey of Consumer Finances 2019.

financial literacy in a study about voluntary retirement savings. The
authors argue that the survey paradata offer plausibly exogenous vari-
ation with respect to endogenous variables, and we extend their
approach to the case of endogenous investor self-confidence.

We exploit information reported by the interviewer about how often
(1 - never, 4 — frequently) a respondent consulted records and docu-
ments to assist with answering questions during the interview.'® We
believe this variable arguably meets both requirements of a valid in-
strument. First, it likely conveys some information about the re-
spondent’s self-confidence, which we verify. Second, we believe that the
risk of the exclusion restriction failing is negligible, as it is implausible
that the interviewer’s assessment of the respondent’s use of records
should impact the respondent’s past investment decisions. Furthermore,
as the interviewer’s assessment occurs after the very end of the inter-
view, it cannot retroactively influence the respondent’s financial
behavior or survey responses.

We estimate the causal impacts of measured financial literacy and
investor self-confidence by a Two-Stage Least Squares (2SLS) instru-
mental variables framework, when the first-stage regression is given by:

FL= ny + mEDU_M + n,EDU_F + n3RATING + X +u (4a)

16 Because the SCF asks very detailed questions about a family’s finances,
respondents are encouraged (but not required) to bring records and documents
to consult during the interview.

and
CONF = y, + y,EDU_M + y,EDU_F + y,RATING + X + v. (4b)

The instrumented variables are then plugged in the second-stage
regression:

Y= py+ p FL+p,CONF + yX +e, )

where FL and CONF represent the predicted measured financial literacy
and investor self-confidence. X is a set of exogenous control variables
also considered in our baseline regressions. EDU_M and EDU_F are bi-
nary instrumental variables taking value of 1 if the respondent’s
mother/father has completed college education. RATING is another in-
strument — the interviewer rating (from 1 — never, to 4 — frequently)
about how often a respondent used consulting materials to provide an-
swers in the interview. Our outcome variable Y indicates one of four
variables: participation in stock (or bond) markets, or allocation of
wealth to stocks (or bonds). As usual u, v and ¢ denote the first-stage and
the second-stage error terms. We assume 7; and 7, to be larger than 0, i.
e. higher parental education positively impacts respondents’ financial
knowledge. Likewise, we assume y; > 0, i.e. the more frequently a
respondent turns to consulting documents, the more confident about
financial matters she is.

Due to the challenges of identifying strong and convincing in-
struments in this complex setting, we interpret our 2SLS analysis as
supplemental and suggestive of a causal link rather than definitive ev-
idence thereof.
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5. Results
5.1. Descriptive analysis

According to our data, around 53% of households in the US partic-
ipate in equity markets, and around 8% of households hold bonds and
other secured financial assets. The conditional share of total financial
assets held in equities is about 43%, with about 6% in bonds. About 43%
of US households can correctly answer all three financial literacy
questions on the survey. About 76% of the respondents can correctly
answer the question on inflation, and about 81% the question on interest
rates. The concept of riskiness of financial instruments is less under-
stood, with around 61% of respondents correctly answering this ques-
tion. At the same time, US households appear fairly self-confident in
their own financial skills, with an average self-rating of 7.14 on a scale of
zero to 10. We find a weak correlation between investor self-confidence
and objective financial literacy (0.189), consistent with previous
empirical studies. In addition, about 36% of households are confident
that the US economy will be doing much better in 5 years relative to
2019, the year of the survey.

Figs. 3 and 4 show the relationship between investor self-confidence
and the probability of holding the two types of assets through binned
scatterplots. The figures summarize our main findings: investor self-

confidence is positively related to the probabilities of holding equities
and bonds (left panels of Figs. 3 and 4). Given the correlation of 0.037, a
10 percent increase in confidence translates to a 7 percent increase in
equity market participation (p < 0.01). Likewise, the correlation of
0.008 in the case of bonds means that a 10 percent increase in confi-
dence is associated with a 6 percent increase in bond market partici-
pation (p < 0.01). These economically sizable results remain after
absorbing variation explainable by measured financial literacy and
investor confidence in the economy (right panels of Figs. 3 and 4, both 5
percent of the mean and p < 0.01). As we will see in Section 5.2, this
relationship holds even if we control for a more extensive set of socio-
economic variables relevant to household financial behavior.

Analogously, for the intensive margin, Figs. 5 and 6 show the rela-
tionship between investor self-confidence and the share of financial
assets held in equities and bonds for those who actually hold those
assets.

These descriptive results show that investor self-confidence matters
for holding equities as well as bonds beyond the effects of objective
financial knowledge and confidence in the country’s economy. In
particular, our results are consistent with fear or lack of confidence
serving as a hurdle to participating in investing in stocks and bonds. At
the same time, self-confidence appears to play a much smaller role with
the allocation decision for those who actually participate. Once
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Fig. 5. Correlation between investor self-confidence and share of total financial assets held in equities. Notes: Figure (a) shows the share of households’ financial
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Source: Survey of Consumer Finances 2019.

investors overcome the hurdle of the extensive margin, how much
money to allocate does not appear to be influenced as strongly by fear or
lack of confidence.

5.2. Regression analysis

The baseline results of our multivariate analyses are presented in
Tables 2-3. The first three columns display results in which financial
literacy, investor self-confidence, and confidence in the economy appear
separately; columns (4) through (6) include them in combination; col-
umn (7) includes all three explanatory variables simultaneously. All
specifications include risk tolerance and a rich set of additional controls.

Tables 2a and 2b show the results of the Linear Probability Model
estimates for participation in equity and bond markets as outlined in
Section 4 (equation (1)). We find that financial literacy and investor self-
confidence are both positively related to the probability of holding eq-
uities (Table 2a). Across specifications, a one-question increase in the
financial literacy score is associated with a 13 percent (coefficients of
around 0.07 combined with mean of 0.53) increase in the probability of
holding equities (p < 0.01). A 10 percent increase in investor self-
confidence has a smaller effect on equity market participation. The

estimated coefficients between 0.006 and 0.008 translate to around 1.5
percent increase in the probability of holding stocks (p < 0.01). When all
three explanatory variables are included, confidence in the economy
does not have a measurable effect at the 5 percent level. The effect of
financial literacy remains stable over the various specifications, all of
which control for a rich set of covariates relevant for household financial
behavior.

Most importantly, in specifications (4) and (7), we see that the effect
of self-confidence remains positive and significant even when control-
ling for objective financial literacy. The finding that self-confidence
matters above and beyond the influence of actual financial literacy
(graphically demonstrated in Fig. 3) holds even if we control for a large
set of covariates. Therefore, lack of self-confidence appears to present its
own barrier to stock market participation. This barrier is not explained
by risk aversion, suggesting that fear plays a role, and that our results are
not just a reflection of general preferences.

Results from the linear probability models for participation in bonds
and other debt securities (Table 2b) reveal that the impact of objective
financial literacy is positive and rather large. The coefficient of 0.016
means that a one-unit (correct answer) increase in the financial literacy
score is associated with a 20 percent higher probability of holding bonds
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(p < 0.01). Confidence in the economy (coefficient of —0.008) is asso-
ciated with a reduction in bond market participation (—10 percent of the
mean, p < 0.10 in specification 3). This is sensible, as stocks are likely to
be more profitable than bonds in a rising economy, and bonds can be
used as a hedge during a downturn. Meanwhile, investor self-confidence
does not exert any measurable influence. Overall, these measured effects
of confidence are robust across specifications, though the precision of
macroeconomic confidence is reduced in the full specification.

A possible reason why self-confidence operates differently for stocks
and bonds is that bonds are considerably less risky than equities, and so
higher self-confidence may not be as critical of a barrier to participation.
Indeed, we similarly find that self-rated risk tolerance is positively
associated with holding equities but has no effect on holding bonds, and
hence suggests that households’ assessments of their risk aversion are
consistent with the risk levels of their financial behavior.

The estimated effects of other covariates are in line with the previous
literature. Risk tolerance is positively associated with investing in stocks
and bonds. For the intensive margin, risk tolerance promotes larger in-
vestments in stocks but smaller investments in bonds, consistent with
the relative risk of the two asset classes. The probability of holding eq-
uities and bonds significantly rises with economic resources: wealth,
income (only for equities), employment, education, as well as inheri-
tance receipt. Owners of privately-held businesses are less likely to
participate in equity markets, which is unsurprising given that equities

10

and privately-held businesses can be considered risky assets. Black re-
spondents are 13-15 percentage points less likely to own stocks and 6
percentage points less likely to own bonds than white groups. This result
is in line with Thompson and Suarez (2015), who document substantial
financial wealth gaps by race in the US.

Tables 3a and 3b display the OLS regression estimates of the de-
terminants of the share of total financial assets held in equities and
bonds, respectively, conditional on participating in those markets. The
results confirm the descriptive analysis from Figs. 5 and 6. A one-unit
increase in objective financial literacy is associated with a 5% increase
in the overall share of wealth held in equities (coefficient of 0.02, p <
0.05 in the full specification). Both confidence measures exert positive
but modest effects of about 1% for investor confidence in her financial
knowledge (coefficient of 0.005, p < 0.10 in the full specification) and
6% for confidence in the economy (coefficient of 0.013, p < 0.05 in the
full specification) on the share of wealth held in equities. In contrast, we
find a small negative and precisely measured effect of financial literacy
for bond holdings, with no measurable effect for either form of confi-
dence. These results provide further evidence that confidence may
matter most for the riskiest assets.

Still, further investigation using UQRs reveals that the lack of
measurable relationships between confidence and portfolio share in
bonds at the conditional mean masks substantial heterogeneity. Figs. 7
and 8 show the effects of our three main variables of interest plus the
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Table 2a
OLS estimates of determinants of participation in equity markets.
(€8] (2) 3) @ ) 6) @)
Financial literacy score 0.071%** 0.070%** 0.071%*** 0.069%**
(0.007) (0.007) (0.007) (0.007)
Investor self-confidence 0.008%** 0.006** 0.008%** 0.006%*
(0.003) (0.003) (0.003) (0.003)
Investor confidence in the economy —0.013 —0.014* —0.009 —0.010
(0.008) (0.008) (0.008) (0.008)
Risk tolerance 0.090%** 0.100%** 0.103*** 0.088*** 0.100%** 0.091*** 0.088***
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
Net real estate wealth (IHS) 0.011%** 0.012%** 0.012%** 0.011%*** 0.012%** 0.011%*** 0.011%**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Privately-held businesses —0.035%* —0.033** —0.031** —0.037%* —0.034** —0.035%* —0.037**
(0.015) (0.016) (0.016) (0.015) (0.016) (0.015) (0.015)
Disposable household income (IHS) 0.054*** 0.056*** 0.056%** 0.053*** 0.055%*** 0.054%*** 0.053%***
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Inheritance/gift received 0.038*** 0.041%*** 0.040%** 0.038*** 0.040%** 0.037*** 0.037%**
(0.013) (0.013) (0.012) (0.013) (0.013) (0.013) (0.013)
Number of household members —0.023*** —0.025%** —0.024*** —0.023*** —0.024*** —0.023%** —0.023%***
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Presence of children under 18 0.045%* 0.040%* 0.039** 0.045** 0.040%* 0.045** 0.045%*
(0.018) (0.019) (0.019) (0.018) (0.019) (0.018) (0.018)
Age 0.002 0.003 0.003 0.002 0.003 0.002 0.002
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Age squared —0.000 —0.000 —0.000 —0.000 —0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Female —0.007 —0.023** —0.024** —0.008 —0.024** —0.008 —0.008
(0.011) (0.012) (0.012) (0.011) (0.012) (0.011) (0.011)
Employed for wage 0.125%** 0.128%*** 0.127%** 0.126%*** 0.129%** 0.125%** 0.126%**
(0.013) (0.013) (0.013) (0.013) (0.013) (0.013) (0.013)
High school graduate 0.103*** 0.115%** 0.124%** 0.097*** 0.115%** 0.103 0.098***
(0.018) (0.018) (0.018) (0.018) (0.018) (0.018) (0.018)
College graduate 0.249%** 0.283*** 0.292%** 0.243%*** 0.282%** 0.249 0.242%**
(0.021) (0.021) (0.021) (0.022) (0.021) (0.021) (0.022)
Black —0.127* . * X —0.129%** —0.148%*** —0.126%** —0.128%***
(0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.015)
Hispanic —0.173*** —0.186*** —0.187*** —0.172%** —0.185%** —0.173%** —0.172%**
(0.022) (0.022) (0.022) (0.022) (0.022) (0.022) (0.022)
Other race/ethnicity 0.000 —0.002 —0.003 0.001 —0.001 0.001 0.002
(0.025) (0.025) (0.025) (0.024) (0.025) (0.024) (0.024)
Married 0.077%** 0.080%*** 0.086*** 0.074%*** 0.080*** 0.077*** 0.074%**
(0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021)
Divorced/separated —0.031* —0.032* —0.030 —0.033* —0.032* —0.031* —0.033*
(0.018) (0.019) (0.019) (0.018) (0.019) (0.018) (0.018)
Widowed 0.001 —0.012 —0.010 —0.001 —0.013 0.001 —0.002
(0.026) (0.026) (0.026) (0.026) (0.026) (0.026) (0.026)
Constant —0.602%*** —0.572%** —0.509%** —0.625%** —0.541%*** —0.582%** —0.602%**
(0.103) (0.105) (0.109) (0.101) (0.106) (0.104) (0.102)
R squared 0.282 0.271 0.270 0.282 0.271 0.282 0.283
N 5776 5776 5776 5776 5776 5776 5776

Notes: Raw coefficients displayed (not standardized). Estimations carried out using multiple-imputation techniques. Bootstrapped standard errors presented in pa-
rentheses are based on 999 replicate weights. Dummy variables for less than high school education, non-Hispanic white ethnicity, and being single are reference
categories of the respective dummy variables sets. *p < 0.10, **p < 0.05, ***p < 0.01.

Source: Survey of Consumer Finances 2019.

control for risk tolerance across the distributions of portfolio shares from
estimates of equation (3).

For equities, Fig. 7 shows that the effects are broadly similar across
the distribution of portfolio shares held in equities, indicating little
heterogeneity along the intensive margin. That said, there is some evi-
dence that financial literacy and self-confidence may matter more for
middle deciles of equity holdings, though any differences are impre-
cisely measured. For bonds (Fig. 8), while our OLS show a precisely
measured negative relationship with objective financial literacy, the
quantile regression shows that this effect is exclusively driven by the top
20 to 30 percent of bond holdings. For all other households, the effect of
financial literacy is a precisely measured zero, and similarly so for both
measures of confidence.

Both results confirm our main findings visualized in the binned
scatter plots in Figs. 3-5. While confidence seems to play an economi-
cally and statistically significant role in driving participation, it does not
seem to play a substantial role in driving portfolio shares.

11

5.3. Interaction between financial literacy and investor confidence

Next, we re-estimate our main equations adding interaction terms
between financial literacy and investor confidence to shed further light
on their joint roles in household investment behavior. In Table 4, the
odd numbered columns reproduce the coefficients from column (7) in
Tables 2a, 2b, 3a, and 3b, while the even numbered columns display
coefficients from estimating a model augmenting each preceding spec-
ification with interaction terms for financial literacy and investor self-
confidence, and financial literacy and investor confidence in the econ-
omy. All specifications include risk tolerance and other control vari-
ables, as in our main specifications.

In the interaction specifications, the level term for financial literacy
is the marginal effect of additional literacy when individuals have no
confidence at all, and vice versa for the level term for the two confidence
measures. In column (2) on the participation decision for equities, the
negative, imprecisely measured coefficient on financial literacy
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Table 2b
OLS estimates of determinants of participation in bond markets.
(€8] (2) 3) @ ) 6) @)
Financial literacy score 0.017%** 0.016%*** 0.016%** 0.016%**
(0.003) (0.003) (0.003) (0.003)
Investor self-confidence 0.002 0.001 0.002 0.001
(0.001) (0.001) (0.001) (0.001)
Investor confidence in the economy —0.008* —0.008* —0.007 —0.007
(0.004) (0.004) (0.004) (0.004)
Risk tolerance 0.018** 0.020%* 0.021** 0.017** 0.020%* 0.018** 0.017%*
(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
Net real estate wealth (IHS) 0.001** 0.001** 0.001** 0.001** 0.001** 0.001** 0.001**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Privately-held businesses 0.011 0.012 0.012 0.011 0.011 0.011 0.010
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Disposable household income (IHS) 0.008*** 0.009%*** 0.009%** 0.008%*** 0.008%** 0.008%*** 0.008%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Inheritance/gift received 0.034%** 0.035%*** 0.034%** 0.034*** 0.034%** 0.034*** 0.034%**
(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
Number of household members 0.003 0.003 0.003 0.003 0.003 0.003 0.003
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Presence of children under 18 0.026** 0.025%* 0.025** 0.026** 0.025%* 0.026** 0.026**
(0.013) (0.013) (0.013) (0.013) (0.013) (0.013) (0.013)
Age —0.002* —0.002 —0.002 —0.002* —0.002 —0.002* —0.002*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Age squared 0.000%* 0.000* 0.000** 0.000%* 0.000* 0.000%* 0.000%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Female 0.003 —0.001 —0.001 0.003 —0.001 0.003 0.002
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
Employed for wage 0.016** 0.017** 0.017** 0.016%* 0.017** 0.016%* 0.016%**
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
High school graduate 0.002 0.004 0.007 0.000 0.005 0.002 0.001
(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
College graduate 0.036*** 0.043*** 0.045%** 0.034*** 0.043*** 0.034%**
(0.010) (0.010) (0.010) (0.011) (0.010) (0.011)
Black —0.057*** B * E —0.057%** —0.061*** —0.056** —0.056***
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
Hispanic —0.062%** —0.065*** —0.065%*** —0.062%** —0.065*** —0.062%** —0.062%***
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Other race/ethnicity —0.085%** —0.084%** —0.085%*** —0.084***
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
Married —0.008 —0.007 —0.006 —0.009 —0.007 —0.008 —0.009
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Divorced/separated —0.025%* —0.025%* —0.025%* —0.025%* —0.025%* —0.025%* —0.025**
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011) (0.011)
Widowed —0.033** —0.036*** —0.036%*** —0.034** —0.037*** —0.033** —0.034**
(0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014)
Constant —0.046 —0.039 —0.014 —0.051 —0.022 —0.031 —0.036
(0.038) (0.037) (0.039) (0.038) (0.039) (0.039) (0.039)
R squared 0.049 0.047 0.048 0.049 0.048 0.050 0.050
N 5776 5776 5776 5776 5776 5776 5776

Notes: Raw coefficients displayed (not standardized). Estimations carried out using multiple-imputation techniques. Bootstrapped standard errors presented in pa-
rentheses are based on 999 replicate weights. Dummy variables for less than high school education, non-Hispanic white ethnicity, and being single are reference
categories of the respective dummy variables sets. *p < 0.10, **p < 0.05, ***p < 0.01.

Source: Survey of Consumer Finances 2019.

indicates that for those with no confidence, additional financial literacy
is not associated with stock market participation. Likewise, looking at
the second row, the coefficient on level terms of investor self-confidence
indicate that when individuals have low financial literacy (a score of
zero), higher self-confidence (or overconfidence) is associated with
lower likelihood of participating in the stock market. In contrast, both
interaction terms are positive: for those with some financial literacy,
greater confidence—that is, confidence that is sound—is associated with
higher likelihood of stock market participation.

In fact, for both the participation and allocation decisions for bonds
(columns 4 and 8, respectively), the positive interaction terms on
financial literacy and self-confidence indicate that sound confidence is

12

associated with more investment in bonds. Finally, the interaction of
financial literacy and confidence in the economy is negative and pre-
cisely measured for both the extensive and intensive margins of bond
investments, which is sensible given that financial literate investors are
likely to understand that if the economy is expected to grow, stocks
would generally yield higher returns than bonds. Taken together, our
findings suggest that the effect of confidence is distinct from that of
financial literacy for investment behavior, and in fact, the effect of
confidence varies by level of financial literacy. Furthermore, the nega-
tive or statistically insignificant effects of the level term of self-
confidence suggest that lack of confidence, or fear, can be an
emotional barrier to incorporating risk into one’s portfolio, even when
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Table 3a
OLS estimates of determinants of share of total financial assets held in equities (conditional on participation).
@™ (2) 3 @ ) 6) @]
Financial literacy score 0.022%** 0.020%** 0.023*** 0.021**
(0.008) (0.008) (0.008) (0.008)
Investor self-confidence 0.007** 0.006* 0.006** 0.005*
(0.003) (0.003) (0.003) (0.003)
Investor confidence in the economy 0.013** 0.012%* 0.014%** 0.013**
(0.005) (0.005) (0.005) (0.005)
Risk tolerance 0.064*** 0.066*** 0.067*** 0.062%** 0.065*** 0.063*** 0.062%**
(0.013) (0.012) (0.012) (0.012) (0.012) (0.013) (0.012)
Net real estate wealth (IHS) 0.003* 0.003 0.003* 0.003 0.003 0.003 0.003
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Privately-held businesses —0.005 —0.006 —0.003 —0.007 —0.005 —0.005 —0.006
(0.012) (0.012) (0.012) (0.012) (0.013) (0.012) (0.012)
Disposable household income (IHS) 0.011%** 0.011%** 0.012%** 0.011%** 0.011%** 0.011%** 0.011%**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Inheritance/gift received —0.016 —-0.013 —-0.013 —0.015 —-0.012 —0.014 —-0.014
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
Number of household members 0.004 0.003 0.003 0.004 0.003 0.003 0.003
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Presence of children under 18 0.019 0.018 0.017 0.019 0.018 0.019 0.019
(0.023) (0.023) (0.023) (0.023) (0.023) (0.023) (0.023)
Age 0.006%** 0.007** 0.007** 0.006%** 0.007** 0.006** 0.006**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Age squared —0.000* —0.000%* —0.000%* —0.000%* —0.000%* —0.000%* —0.000%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Female —0.029%* —0.034%** —0.034%** —0.029%* —0.033%** —0.028%* —0.028**
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
Employed for wage —0.010 —0.005 —0.008 —0.007 —0.006 —0.010 —0.008
(0.018) (0.019) (0.018) (0.018) (0.019) (0.018) (0.018)
High school graduate —-0.018 —-0.014 —-0.010 —0.021 -0.013 —-0.018 —0.020
(0.043) (0.042) (0.042) (0.043) (0.042) (0.043) (0.043)
College graduate —0.002 0.008 0.016 —0.005 0.010 0.001 —0.002
(0.044) (0.042) (0.042) (0.044) (0.042) (0.043) (0.043)
Black —0.005 —0.013 —0.014 —0.006 —0.014 —0.006 —0.006
(0.023) (0.023) (0.023) (0.024) (0.023) (0.024) (0.024)
Hispanic 0.005 —0.000 0.001 0.004 —0.001 0.005 0.004
(0.020) (0.020) (0.020) (0.020) (0.020) (0.020) (0.020)
Other race/ethnicity —0.029 —0.028 —0.029* —0.028 —0.028 —0.028 —0.027
(0.018) (0.018) (0.018) (0.018) (0.018) (0.018) (0.018)
Married —0.031 —0.033 —0.029 —0.034 —0.033 —0.030 —0.033
(0.021) (0.021) (0.021) (0.021) (0.021) (0.021) (0.021)
Divorced/separated 0.016 0.015 0.016 0.015 0.015 0.016 0.015
(0.024) (0.024) (0.024) (0.024) (0.025) (0.024) (0.024)
Widowed —0.020 —0.023 —0.022 —0.020 —0.022 —0.018 —0.019
(0.037) (0.037) (0.037) (0.037) (0.037) (0.037) (0.037)
Constant 0.039 0.026 0.030 0.009 —0.004 —0.001 —0.025
(0.071) (0.072) (0.074) (0.072) (0.075) (0.074) (0.074)
R squared 0.050 0.049 0.048 0.051 0.050 0.051 0.052
N 3630 3630 3630 3630 3630 3630 3630

Notes: Raw coefficients displayed (not standardized). Estimations carried out using multiple-imputation techniques. Bootstrapped standard errors presented in pa-
rentheses are based on 999 replicate weights. Dummy variables for less than high school education, non-Hispanic white ethnicity, and being single are reference
categories of the respective dummy variables sets. *p < 0.10, **p < 0.05, ***p < 0.01.

Source: Survey of Consumer Finances 2019.

financial literacy and risk tolerance are high.'”

17 In a robustness check, we also estimate our models using a more explicit
measure of overconfidence. Following, for example, Xia et al. (2014) and All-
good and Walstad (2016), we combine the objective financial literacy score (on
a scale from O to 4, average equal to 2.17) with the subjective investor confi-
dence score (on a scale from O to 10, average equal to 7.14) to create a
four-category measure of overconfidence. We create the following dummy
variables set: I) above-average confidence and above-average financial literacy
(Conf-High/FL-High), II) above-average confidence and below-average finan-
cial literacy (Conf-High/FL-Low), III) below-average confidence and
above-average financial literacy (Conf-Low/FL-High), and IV) below-average
confidence and below-average financial literacy (Conf-Low/FL-Low). Results
(see Appendix E) are qualitatively similar to our main results; in particular, we
see that overconfident individuals (Conf-High/FL-Low) are again less likely to
participate in equity markets as those with similarly low financial literacy but
also low confidence as well.

13

5.4. Addressing endogeneity

Financial literacy and investor self-confidence may be endogenous
determinants of investment in risk assets. Therefore, we seek further
evidence of the effect of these variables on financial behavior by
instrumenting for objective financial literacy by parental education and
self-confidence using a novel instrument based on metadata gathered by
the interviewer, as described in Section 5.4.

Table 5a shows estimates from the first stage of the 2SLS IV
approach. These results indicate that our instruments are relevant for
the two possibly endogenous regressors,'® especially for the participa-
tion stage. The relationship between parental education and financial

18 One can see that according to the Durbin-Wu-Hausman test for endoge-
neity (p-values smaller than 0.01), our two suspicious variables are indeed
endogenous, and this holds for the participation stage (see Table 5b).
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Table 3b
OLS estimates of determinants of share of total financial assets held in bonds (conditional on participation).
(€] ) 3) “@ 5) (6) @)
Financial literacy score —0.039%** —0.039%** —0.038*** —0.038***
(0.013) (0.013) (0.013) (0.013)
Investor self-confidence —0.003 —0.000 —0.003 —0.000
(0.004) (0.003) (0.004) (0.003)
Investor confidence in the economy 0.007 0.007 0.003 0.003
(0.008) (0.008) (0.008) (0.008)
Risk tolerance 0.004 —0.005 —0.007 0.004 —0.006 0.003 0.003
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011) (0.011)
Net real estate wealth (IHS) —0.000 —0.000 —0.000 —0.000 —0.000 —0.000 —0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Privately-held businesses 0.025%* 0.023* 0.021* 0.025%* 0.023* 0.025%* 0.025%*
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
Disposable household income (IHS) 0.001 0.000 0.000 0.001 0.001 0.001 0.002
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Inheritance/gift received —0.016 —0.022 —0.020 —-0.017 —0.020 —-0.016 —0.016
(0.013) (0.014) (0.014) (0.013) (0.014) (0.013) (0.013)
Number of household members —0.005 —0.005 —0.005 —0.005 —0.005 —0.005 —0.005
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
Presence of children under 18 —0.007 —0.005 —0.002 —0.007 —0.003 —0.007 —0.007
(0.017) (0.018) (0.018) (0.017) (0.018) (0.017) (0.017)
Age —0.008%** —0.007%** —0.007%** —0.008%** —0.007*** —0.008%** —0.008%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Age squared 0.000%** 0.000%** 0.000%** 0.000%** 0.000%** 0.000%** 0.000%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Female —0.005 0.003 0.004 —0.006 0.003 —0.005 —0.005
(0.011) (0.011) (0.010) (0.011) (0.011) (0.011) (0.011)
Employed for wage 0.004 0.005 0.006 0.004 0.005 0.004 0.004
(0.016) (0.016) (0.016) (0.016) (0.016) (0.016) (0.016)
High school graduate —0.038 —0.047 —0.048 —0.038 —0.049 —0.038 —0.039
(0.072) (0.072) (0.074) (0.072) (0.073) (0.072) (0.072)
College graduate —0.034 —0.058 —0.057 —0.034 —0.057 —0.034 —0.034
(0.069) (0.070) (0.071) (0.069) (0.071) (0.070) (0.070)
Black 0.029 0.046 0.044 0.029 0.044 0.028 0.028
(0.045) (0.046) (0.045) (0.045) (0.045) (0.044) (0.044)
Hispanic —0.007 —0.018 —0.020 —0.007 —0.019 —0.007 —0.007
(0.017) (0.017) (0.017) (0.017) (0.016) (0.017) (0.017)
Other race/ethnicity 0.078 0.074 0.074 0.078 0.075 0.078 0.078
(0.082) (0.082) (0.082) (0.081) (0.082) (0.082) (0.082)
Married —0.005 —0.007 —0.008 —0.005 —0.008 —0.005 —0.005
(0.020) (0.020) (0.020) (0.020) (0.020) (0.020) (0.020)
Divorced/separated 0.087** 0.090%* 0.088** 0.087** 0.088** 0.086** 0.086**
(0.038) (0.038) (0.037) (0.038) (0.037) (0.037) (0.037)
Widowed 0.034 0.035 0.036 0.034 0.037 0.034 0.034
(0.038) (0.039) (0.039) (0.038) (0.039) (0.038) (0.038)
Constant 0.353*** 0.297*** 0.264*** 0.355%*** 0.282%** 0.345%** 0.348%**
(0.101) (0.097) (0.097) (0.103) (0.100) (0.105) (0.107)
R squared 0.083 0.079 0.080 0.083 0.080 0.084 0.084
N 659 659 659 659 659 659 659

Notes: Raw coefficients displayed (not standardized). Estimations carried out using multiple-imputation techniques. Bootstrapped standard errors presented in pa-
rentheses are based on 999 replicate weights. Dummy variables for less than high school education, non-Hispanic white ethnicity, and being single are reference
categories of the respective dummy variables sets. *p < 0.10, **p < 0.05, ***p < 0.01.

Source: Survey of Consumer Finances 2019.

literacy is consistent with other studies using these instruments. For our
novel instrument, consulting documents during the interview is posi-
tively related to self-confidence. A possible explanation is that a
respondent who is confident in her financial skills may be particularly
motivated to provide accurate responses to the survey and also feel
secure enough to reveal to the interviewer that they need to look up
information in their documents to do so. This first stage is inconsistent
with the alternative relationship, where confidence leads to pretending
to have a perfect memory of one’s balance sheet.

Table 5b shows the results of the 2SLS IV regressions, which are
consistent with our main results and suggest a potential causal link.
Financial literacy and investor self-confidence are positively associated
with participating in equity markets; both are also positively associated
with holding bonds, though not statistically significantly for investor
self-confidence. Again, we do not find economically significant positive
associations of financial literacy with the intensive margin for either
asset class. Neither form of investor confidence exerts a positive effect on
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the allocation of assets to bonds or equities, and the coefficients are both
imprecisely measured. The fact that the IV estimates for financial liter-
acy are larger than the OLS estimates points to an attenuation bias
problem, a result typically found in the empirical literature (see Lusardi
and Mitchell, 2014).

While one may interpret our results as suggestive evidence of a
causal link, we note that even in the presence of valid instruments (in
our case p-values of the Sargan test are always larger than 0.10, see
Table 5b), models with multiple endogenous variables at the same time
(measured financial literacy and investor confidence in our case) are
extremely difficult to identify and to interpret (Angrist and Pischke,
2008). The measured effects should therefore be interpreted as condi-
tional correlations or predictive effects rather than causal effects; such
an interpretation is consistent with our main results. In our case, we
believe that further investigation is required using more robust in-
struments with a tighter argument for the exclusion restriction; unfor-
tunately, such instruments are not available in our dataset.
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Fig. 7. Unconditional quantile regression estimates of determinants of share of total financial assets held in equities (conditional on participation). Notes: Raw
coefficients displayed (not standardized). Estimations carried out using multiple-imputation techniques. Bootstrapped confidence intervals are based on 999 replicate
weights. Quantile regressions are based on the same set of covariates and sample as in Table 3a.

Source: Survey of Consumer Finances 2019.
6. Conclusion

In this paper, we analyzed unique data on financial literacy, investor
self-confidence as well as confidence in the economy, and investment in
risky assets (equities and bonds) using the recent 2019 Survey of Con-
sumer Finances wealth microdata from the US. We examined how in-
vestors’ financial literacy and confidence relate, individually and
jointly, using questions recently added to the SCF on financial literacy
(Lusardi and Mitchell, 2014), a self-assessment of financial abilities, and
future economic expectations. These novel data allow us to distinguish
sound confidence—that is, confidence coupled with high measured
financial literacy—from overconfidence, which is confidence in spite of
having low measured financial literacy. We contribute to the literature
on portfolio allocation by linking this rich set of behavioral variables on
financial literacy and confidence with detailed, disaggregated informa-
tion on assets held in stocks or bonds.

Our results show that financial literacy and investor self-confidence
are both positively related to the probability of investing in equities,
whether analyzed separately or included together. The financial literacy
patterns are consistent with studies in China (Lu et al., 2020; Shin et al.,
2020) and the Netherlands (Van Rooij et al., 2011). We expand our
understanding of investment behavior by extending the existing analysis
to bond market participation, which yields similar results for financial
literacy. We show that confidence in the economy matters more for in-
vestment in equities than in bonds, consistent with the fact that lower
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risk assets like bonds can serve as a hedge during a downturn.

Using a number of different empirical approaches, including OLS,
interacting our main variables, and 2SLS instrumental variables, we find
new evidence that, in addition to the role of financial literacy, investor
self-confidence separately increases the probability of holding equities,
consistent with results on stock market participation in China (Xia et al.,
2014; Chu et al., 2017), even when controlling for financial literacy and
confidence in the economy. In additional analysis investigating the
interaction of the two factors, we find evidence that the effect of con-
fidence varies by level of financial literacy. In contrast to Allgood and
Walstad (2016), in supplementary analysis using interaction terms for
financial literacy and confidence, we do not find that overconfidence is
associated with stock market participation. While it may seem that
overconfident individuals in our setting do not engage in excessive risk
taking, our results do not preclude the possibility that some over-
confident individuals may engage in high-risk investment behaviors
(like excessive trading or investing in even riskier assets like crypto-
currencies) that are not well observed in our data. Indeed, consumer
access to risky instruments in the US have proliferated in recent years.
Additional data will be necessary to address this possibility.

While these relationships hold even when controlling for a large set
of socio-economic characteristics which are highly predictive of finan-
cial literacy and participation in markets for risky assets, the relation-
ships are generally weaker for the intensive margins. Conditional on
holding risky assets, higher financial literacy, but not confidence, is
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weights. Quantile regressions are based on the same set of covariates and sample as in Table 3b.

Source: Survey of Consumer Finances 2019.

Table 4

OLS estimates of determinants of ownership of equities and bonds (both extensive and intensive margins, with interaction terms).

Participation stage

Allocation stage

Equities Bonds Equities Bonds
@ (2 3 “ (©)] (6) @) ®
Financial literacy score 0.069*** —0.025 0.016%*** 0.008 0.021%** 0.055 —0.038%** —0.094*
(0.007) (0.023) (0.003) (0.014) (0.008) (0.035) (0.013) (0.050)
Investor self-confidence 0.006** —0.014** 0.001 —0.006%* 0.005* 0.007 —0.000 —0.045**
(0.003) (0.006) (0.001) (0.002) (0.003) (0.011) (0.003) (0.018)
Investor confidence in the economy —0.011 —0.036* —0.007 0.013 0.013** 0.045%* 0.003 0.098**
(0.008) (0.018) (0.004) (0.009) (0.005) (0.023) (0.008) (0.043)
Fin. literacy x Investor self-confidence 0.010%** 0.004+** —0.001 0.019%*
(0.002) (0.001) (0.004) (0.007)
Fin. literacy x Investor confidence in the economy 0.011* —0.009%* —0.013 —0.037**
(0.007) (0.004) (0.009) (0.015)
Control variables Yes Yes Yes Yes Yes Yes Yes Yes
Joint test on interactions significance (p-value) 0.000 0.014 0.037 0.002
R squared 0.282 0.284 0.049 0.050 0.052 0.053 0.144 0.195
N 5776 5776 5776 5776 3630 3630 659 659

Notes: Raw coefficients displayed (not standardized). Estimations carried out using multiple-imputation techniques. Bootstrapped standard errors presented in pa-
rentheses are based on 999 replicate weights. Control variables are the same as in the main regressions. *p < 0.10, **p < 0.05, ***p < 0.01.

Source: Survey of Consumer Finances 2019.
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Table 5a
First-stage correlations of instrumental variables with endogenous regressors.
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Participation stage (Equities & Bonds)

Allocation stage (Equities) Allocation stage (Bonds)

FL Conf. FL Conf. FL Conf.
Mother’s college education 0.113%** 0.058 0.106%*** 0.037 0.129** 0.177
(0.026) (0.065) (0.030) (0.073) (0.063) (0.169)
Father’s college education 0.099%** —0.196%* 0.094** —0.186%* 0.079 —0.400%*
(0.027) (0.075) (0.031) (0.071) (0.078) (0.166)
Using consulting documents 0.056%** 0.057** 0.053%** 0.003 0.067%** 0.007
(0.009) (0.023) (0.009) (0.026) (0.020) (0.061)
Control variables Yes Yes Yes Yes Yes Yes
R squared 0.221 0.122 0.193 0.106 0.252 0.129
N 5776 5776 3630 3630 659 659

Notes: Raw coefficients displayed (not standardized). Estimations carried out using multiple-imputation techniques. Bootstrapped standard errors presented in pa-
rentheses are based on 999 replicate weights. Control variables are the same as in the main regressions. *p < 0.10, **p < 0.05, ***p < 0.01.

Source: Survey of Consumer Finances 2019.

Table 5b

OLS and 2SLS estimates of determinants of ownership of equities and bonds (both extensive and intensive margins).

Participation stage

Allocation stage

Equities Bonds Equities Bonds

(1) OoLs 21w (3) OLS 41V (5) OLS (6) IV (7) OLS ‘1w
Financial literacy score 0.069%** 0.016%** 0.021** —0.038%**

(0.007) (0.003) (0.008) (0.013)
Financial literacy score (predicted) 0.643%** 0.167*** 0.029 —0.155%*%*

(0.070) (0.040) (0.065) (0.052)

Investor self-confidence 0.006%* 0.001 0.005* —0.000

(0.003) (0.001) (0.003) (0.003)
Investor self-confidence (predicted) 0.224* 0.013 —0.005 —0.035

(0.112) (0.038) (0.098) (0.054)

Investor confidence in the economy —0.011 —0.014 —0.007 —0.000 0.013** 0.016 0.003 0.000

(0.008) (0.022) (0.004) (0.009) (0.005) (0.018) (0.008) (0.013)
Control variables Yes Yes Yes Yes Yes Yes Yes Yes
R squared 0.282 0.049 0.052 0.084
F of instruments for fin. literacy 22.084 22.084 14.989 3.969
F of instruments for investor confidence 3.436 3.436 1.661 1.383
Sargan Chi-2 3.899 0.325 0.622 0.189
P-value of Sargan Chi-2 0.133 0.614 0.521 0.696
P-value of exogeneity test 0.000 0.001 0.748 0.110
N 5776 5776 5776 5776 3630 3630 659 659

Notes: Raw coefficients displayed (not standardized). Estimations carried out using multiple-imputation techniques. Bootstrapped standard errors presented in pa-
rentheses are based on 999 replicate weights. Control variables are the same as in the main regressions. *p < 0.10, **p < 0.05, ***p < 0.01.

Source: Survey of Consumer Finances 2019.

associated with higher portfolio shares in risky assets still rises with
financial literacy. Interestingly, the allocation decision is, to a great
extent, determined by future economic expectations, or how confident
investors are regarding the future macroeconomic performance of their
country. On the other hand, of all of our behavioral outcomes, investor
confidence in the economy only appears to be relevant for the decision
of how much wealth to allocate to stocks. This suggests that the two
forms of confidence, one internal and one external, operate differently
for financial decision-making.

Using unconditional quantile regressions, we find only modest het-
erogeneity in the effect of financial literacy on equity shares. Our null
results for portfolio allocation to bonds obscures the fact that patterns
differ for the top of the top of the holdings distribution, though with the
limited sample of bond holders we cannot draw firm conclusions on
these relationships.

In sum, financial literacy, confidence in own skills, and confidence in
the economy appear to be meaningful determinants for investing in risky
assets and bonds, with considerably weaker effects for the intensive
margin decision. The extensive margin results confirm the recent find-
ings of Bilias et al. (2017), who argue that structural changes in financial
attitudes (including literacy and sophistication) of US households might
be behind the growing stock-market participation. Yet, the overall level

17

of household engagement in the market for risky assets is still far from
what economic theory predicts. The COVID-19 pandemic and recession
are illustrative examples of which a diversified portfolio, including risky
assets, that could have buffered families against income losses from
health or labor market shocks. At the same time, the pandemic may also
change households’ risk tolerance levels or their assessment of risk,
which would then affect their investment behavior as well, holding
financial literacy or confidence constant. Our results suggest that
self-confidence could be a barrier to entering bond and equity markets
but plays a lesser role in how much is invested in these assets.
Furthermore, recent trends in the digitalization and decentralization of
finance might lower barriers to participating in more complex financial
products. Conventional channels of financial intermediation and
advising are easily avoided, and therefore, individual financial knowl-
edge and self-confidence becomes ever more important for financial
well-being.

As such, our results on the determinants of portfolio diversification
can help inform potential policy tools, perhaps through initiatives to
promote investor confidence in own financial abilities hand-in-hand
with increasing financial knowledge to better prepare individuals for
the new challenges of household finance in a rapidly changing financial
environment to foster stock-market participation. Both increase
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portfolio diversification and, therefore, households’ financial resilience.
Data availability

The authors do not have permission to share data, but the raw data
may be requested from the Board of Governors of the Federal Reserve
System.
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Variable

Description

Dependent variables
Holds equities

Share of financial assets in
equities
Holds bonds

Share of financial assets in
bonds

Explanatory variables

Financial literacy score

Fin. literacy (risk)

Fin. literacy (interest)

Fin. literacy (inflation)

Investor self-confidence

Investor confidence in the
economy

Risk tolerance

Net real estate wealth

Privately-held businesses

Disposable household income

Inheritance/gift received

Number of household
members

Presence of children under 18

Age

Female

Employed for wage

Primary or no education

High school graduate

College graduate

White

Black

Hispanic

Other race/ethnicity

Married

Single

Divorced/separated

Widowed

Dummy variable taking a value of 1 if household holds any equity of the following type: publicly traded stocks, stock mutual funds, combination
funds, IRAs/Keoghs invested in stocks, other managed assets w/equity interest (e.g., annuities, trusts, MIAs), thrift-type retirement accounts
invested in stocks, savings accounts classified as 529 (educational savings accounts)

Share of the equity value in total financial assets (including pensions)

Dummy variable taking a value of 1 if household holds any instruments of the following type: government saving bonds, corporate bonds,
commercial paper, state or municipal non-saving bonds, foreign bonds and other non-saving bonds, debentures, mortgage-backed securities,
negotiable certificates of deposit, treasury bills (T-bills), treasury certificates (T-certificates), treasury bonds (T-bonds), zero-coupon bonds, and
similar instruments normally traded in financial markets

Share of bonds and other debt securities in total financial assets (including pensions)

Number of correct answers to the three financial literacy questions; ranging from 0 to 3

Dummy variable taking a value of 1 if the knowledge question on “risk” is answered correctly

Dummy variable taking a value of 1 if the knowledge question on “interest rates” is answered correctly

Dummy variable taking a value of 1 if the knowledge question on “inflation” is answered correctly

Respondent’s self-assessed level of knowledge about financial matters; ranging from 0 “very low” to 10 “very high”

Respondent’s confidence in overall performance of the US economy in 5 years’ horizon as compared to today (2019); ranging from 1 “worse” to 3
“better”

Dummy variable taking a value of 1 if the respondent reports positive risk attitude

Net real estate wealth defined as a total value of properties minus the corresponding liabilities

Dummy variable taking a value of 1 if household owns or shares ownership in any privately-held businesses

Total monetary and non-monetary household current income net of income taxes and social security contributions. We calculated the household
disposable income by subtracting from the gross household income (collected in the SCF) the income taxes simulated with the TAXIM program
provided by NBER (https://taxsim.nber.org/to-taxsim/scf27-32/)

Dummy variable taking a value of 1 if household had received an inheritance or a gift

Number of members in household

Number of children in household aged below 18

Age of the respondent in years

Dummy variable taking a value of 1 if the respondent is female

Dummy variable taking a value of 1 if the respondent is employed for wage or self-employed

Dummy variable taking a value of 1 if the respondent has less than high school education

Dummy variable taking a value of 1 if the respondent has secondary education

Dummy variable taking a value of 1 if the respondent has university education (bachelor, graduate, postgraduate)
Dummy variable taking a value of 1 if the respondent declares Caucasian ethnicity (including Middle-eastern/Arab whites)
Dummy variable taking a value of 1 if the respondent declares African-American ethnicity

Dummy variable taking a value of 1 if the respondent declares Hispanic/Latin-American ethnicity

Dummy variable taking a value of 1 if the respondent declares other ethnicity (e.g., Chinese, Indian)

Dummy variable taking a value of 1 if the respondent is married or having partner

Dummy variable taking a value of 1 if the respondent is living in a single-member household

Dummy variable taking a value of 1 if the respondent is divorced or separated

Dummy variable taking a value 1 if the respondent is widowed

Source: own processing.

Appendix B. Text of the financial literacy questions

1) Please tell me whether this statement is true or false. “Buying a single company’s stock usually provides a safer return than a stock mutual fund.”

True

False (correct answer)

Do not know

18
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Refuse to answer
2) Suppose you had $100 in a savings account and the interest rate was 2% per year. After 5 years, how much do you think you would have in the
account if you left the money to grow?
More than $102 (correct answer)
Exactly $102
Less than $102
Do not know
Refuse to answer
3) Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year, how much would you be able to
buy with the money in this account?
More than today
Exactly the same
Less than today (correct answer)
Do not know
Refuse to answer

Appendix C. Unconditional quantile regression

To analyze the relationship between covariates and the share of risky assets in total financial assets beyond the mean (baseline model outlined in
equation (2)), we employ the unconditional quantile regression (UQR) method. To do so, we use the concept of the recentered influence function
similar to the standard regression technique, replacing the dependent variable with the recentered influence function of the statistics of interest (Firpo
et al., 2009). For convenience we summarize the UQR framework from Firpo et al. (2009).

Let Y be the observed outcome variable of interest in the presence of a set of available covariates X. Y and X have a joint distribution Fy x(.;.). The
unconditional distribution of X can be defined as follows:

Fy(y)= / OIX =2) x dFy(2).
(Y[x)

The UQR framework is developed by defining a recentered influence function (RIF), which is an extension to the concept of the influence function (IF).
Influence functions are used in statistics to extract the effect/influence of adding or removing a particular observation on the value of statistics v(Fy).
The standard IF can be written as:

IF (y; v(F)) :1im[v{(1 —¢&)F +ed,} —v(F)]

,0<e <1,
=0 £

where F is the cumulative distribution function for Y, and §, represents the probability measure putting mass 1 at the value y. We obtain the RIF by
adding the IF to the statistics of interest v(F):

RIF(y:v, Fy) = V(F) + IF(y;v, Fy).

After substituting in the particular statistic of interest, regression quantile q., it yields:
RIF(y;q:) =g + IF(y; q7).
In the case of quantiles, we can write the influence function as follows:
T—1I[Y <gq]
IF(y;q;) =——————
( ' qr) f Y (qr) '

where fy(q.) represents the probability density function of Y evaluated at quantile g,. I[Y < ¢,] is an indicator variable taking a value of 1 if the
outcome variable Y is smaller than g, and O otherwise.
Finally, the UQR estimator is defined as coefficient vector obtained from the following linear regression of the RIF on a set of explanatory variables:

RIF(Y,7) =Xp"% + ¢.

UQR produces coefficients corresponding to the impact on the 7-th quantile of the outcome variable Y, irrespective of the included set of explanatory
variables, which makes the method an attractive tool, especially in the policy context analysis.

Appendix D. Analyzing multiple imputed data

A specific feature of many surveys (including the SCF) is that missing values in some of the variables due to responses of “Don’t know” and
“Refused” have been imputed and replaced m times (five in the case of SCF). This feature should be considered in an empirical analysis when obtaining
statistical inferences. Estimations ignoring item-nonresponse can lead to substantial biases as well as efficiency loss due to the large number of
covariates included in regressions (see Christelis et al., 2010). Therefore, we follow the rules suggested by Rubin (1987) and Little and Rubin (2002),
and we use multiple-imputation techniques to obtain correct estimated coefficients along with the variance. Let $ be our point estimate of an interest —

that is mean and regression parameter. For each of the imputed datasets
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m, we obtain an empirical estimate of 3, denoted by Em The final average point estimate of f, given by f, is computed as follows:
5

PRV

m=1

b=

wn| —

3}

The final estimated f is associated with a variance having two components: W =1

Vm, which is a within imputation sampling variance, and the
m=1

5 . _ ~ _
between imputations variance given by B =1 > (g, — B)%. The total variance-covariance matrix, V, associated with 7 is given by:

m=1
V =W+ (6/5)B.
Finally, to estimate W accounting for the complexity of the SCF sampling design, we implement a bootstrap procedure taking into account 999
replicate weights provided in the SCF.

Appendix E. OLS estimates of determinants of ownership of equities and bonds (alternative confidence measures)

Equities Bonds
Participation stage Allocation stage Participation stage Allocation stage
m ) 3) “@ 5) (6) @ )
Conf-High/FL-High (I) 0.133*** 0.132%** 0.048%** 0.048%** 0.044%** 0.044%** —0.056%** —0.056%***
(0.016) (0.016) (0.016) (0.016) (0.009) (0.009) (0.020) (0.020)
Conf-High/FL-Low (II) —0.026* —0.025* 0.031 0.030 0.001 0.002 —0.051** —0.052%*
(0.015) (0.015) (0.019) (0.019) (0.007) (0.007) (0.022) (0.022)
Conf-Low/FL-High (III) 0.084*** 0.083*** 0.040%* 0.041** 0.007 0.006 —0.063*** —0.062%***
(0.017) (0.016) (0.018) (0.018) (0.010) (0.010) (0.023) (0.023)
Investor confidence in the economy —0.008 0.014** —0.007 0.006
(0.008) (0.006) (0.004) (0.008)
Control variables Yes Yes Yes Yes Yes Yes Yes Yes
R squared 0.283 0.283 0.051 0.052 0.050 0.051 0.136 0.085
N 5776 5776 3630 3630 5776 5776 659 659

Notes: Raw coefficients displayed (not standardized). Estimations carried out using multiple-imputation techniques. Bootstrapped standard errors presented in pa-
rentheses are based on 999 replicate weights. Dummy variable for low confidence and low financial literacy is the reference category of the respective dummy variable
set. Control variables are the same as in the main regressions. *p < 0.10, **p < 0.05, ***p < 0.01.

Source: Survey of Consumer Finances 2019.
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Prilohy

A Endogenita finan¢nej gramotnosti z dévodu chybo-

vosti jej] merania

Potencidlna endogenita finanénej gramotnosti sa zvazovala vo viacerych teoretickych a
empirickych studidch (napr. Jappelli a Padula, 2013; Lusardi a Mitchell, 2014; Deufl-
hard a ini, 2019; Crossley a ini, 2021). Vo v8eobecnosti moze byt endogenita finan¢nej
gramotnosti sposobend moznou reverznou kauzalitou medzi finanénou gramotnostou
a finanénym spravanim (t.j. ziskavanim finan¢énej gramotnosti prostrednictvom skiuse-
nosti na finan¢énych trhoch), vynechanymi (nepozorovanymi) faktormi, ktoré sucasne
ovplyvinuji financéné spravanie aj iroven financnej gramotnosti, ako aj chybou merania

spojenou s meranim gramotnosti v dotaznikoch (vid Deuflhard a ini, 2019).

Empiricky vyskum ukazuje, ze vplyv finan¢nej gramotnosti je pri Standardnych OLS
odhadoch skresleny v porovnani s pristupom instrumentalnych premennych, pricom vy-
sledky st skreslené smerom k nule (tzv. “attenuation bias”), ¢o naznacuje prave endo-
genitu finan¢nej gramotnosti z dévodu chybovosti jej merania (vid Lusardi a Mitchell,
2014).

Dosledky klasického problému chybovosti v merani nezéavislej premennej pre od-
hadnuty OLS efekt mézeme jednoducho popisat podla Pischke (2007). Uvazujme o
jednoduchom linedrnom regresnom modeli s jednou nezéavislou premennou (financénou
gramotnostou v nasom pripade). Pre zjednoduSenie budeme tiez predpokladat, Ze za-
visla aj vysvetlujica premennéa maju stredni hodnotu 0. Predpokladajme, Ze chceme

odhadnut popula¢ny vztah pomocou:

y=px+e (A1)
Nanestastie, v empirickych udajoch pozorujeme iba:

T=x+u (A.2)

y=y+v, (A.3)
¢o znamena, ze nase premenné si merané s urc¢itou dodato¢nou chybou.

Chyba merania vysvetlujucej premennej ma strednt hodnotu 0, nie je korelovana
so skutoénymi zavislymi a nezavislymi premennymi a s ndhodnym poruchovym cle-

nom rovnice. TaktieZ budeme vychadzat z predpokladu, Ze o2 = 0, t.j. existuje len
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chyba merania v nezéavislej premennej = (finan¢nej gramotnosti v naSom pripade).

Tieto predpoklady definuja klasicky model chyb v premennych.

Pri nahradeni = x + u do y = Sz + € dostaneme nasledovny vztah:

y=p0(T-u)+e=y=01+(e- pu). (A.4)

Vidime, Zze chyba merania v x sa stava sucastou ndhodného poruchového ¢lena v re-
gresnej rovnici, ¢im vznika skreslenie z dovodu endogenity. KedZe T a u st pozitivne
korelované, mézeme vidiet, ze OLS odhad povedie k zapornému skresleniu v 3, ak je

skutocné [ pozitivne a k pozitivnemu skresleniu, ak je zaporné.
Na posudenie velkosti skreslenia zvazujeme OLS odhad pre regresny koeficient 3:

cov(Z,y) cov(z +y,Bx+e€)

h var(z)  wvar(x +u) (A.5)

a 2
plim/ = a;fﬂ; 7 =0 (A.6)

kde )
A= ag?ag (A7)

Tato veli¢ina sa oznacuje ako spolahlivost alebo pomer signalu k celkovej odchylke.
Kedze 0 < A < 1, koeficient 5 bude skresleny smerom k 0. Toto skreslenie sa preto nazyva

skreslenie zoslabenia (“attenuation”) a v tomto pripade je A faktorom zoslabenia.

Velkost skreslenia méZzeme kvantifikovat ako:

2
Oy

plimB-pB=A3-8=-(1-\)pB=-

B, (A.8)

2 2
oL t0oy,

¢o opat poukazuje na skutoc¢nost, Ze skreslenie zavisi od znamienka a velkosti 3.
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