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ABSTRACT

Financial literacy plays a pivotal role in influencing financial behaviour, risk preferences as
well as time preferences which in turn impact on financial life outcomes of individuals such as
saving and investment. There is documented evidence on variation in financial life outcomes
of people with high financial literacy when compared to individuals with low levels of financial
literacy. Financial literacy is also weakly associated with individual cognitive ability, which
makes it important to examine its relationship with financial behaviour, risk preferences, time
preferences and individual characteristics. This study explores the impact of financial literacy
on risk preferences, time preferences and financial behaviour of university students. It seeks to
examine whether there are differences in financial behaviour, confidence level, risk preferences
and time preferences of university students with high financial literacy when compared to those
students with low financial literacy. It also investigates the determinants of financial behaviour
of university students. The data used in the study was gathered from university students
enrolled in undergraduate bachelor of commerce degrees at University of the Free State in
South Africa. Data was collected by way of a questionnaire, multiple price list time preferences
and risk preferences experimental tasks, financial literacy test as well as a binary choice time
preference task. All students that scored a financial literacy test mark above average were
categorised as high financial literacy group while those who score a financial literacy test mark
below average were classified as low financial literacy group. The study examined descriptive
statistics, used t-test and regression models in the analysis of data. Our analysis was split along
financial literacy and gender. First, the study found out that financial literacy is associated with
risk preferences and time preference choices of university students with low levels of financial
literacy. The research also concluded that indecisiveness or indifference shown by multiple
switching on risk preferences and time preference choice options increases as financial literacy
decreases. The paper also found low levels of financial literacy among university students.
Second, the study found out that financial behaviour, confidence, risk preferences and time
preferences significantly differ between university students with low financial literacy when
compared to students with high financial literacy. Low financial literacy level university
students were found to be more risk loving, overconfident and more impatient compared to
university students with high financial literacy. The research also concluded that confidence,
risk preferences and financial literacy perceptions are significantly related to financial
behaviour of categorised university students. Third, the study findings show that financial
literacy is associated with a patient behaviour, that is, a low discount rate in university students.
Highest level of education in a household was also found to be significantly related to time
preferences of university students, showing a positive externality of education. Finally, the
research concluded a reverse causality between financial literacy and time preferences. The
study results show that financial literacy education benefits more university students with low
levels of financial literacy than university students with high financial literacy. Providing
financial literacy reduces mistakes in making risk preference and time preference choices by
university students. Availing financial literacy can provide the right dose of confidence, risk
aversion and patience in university students.



ACKNOWLEDGEMENT

The academic journey that produced this research was one of the most enlightening and
challenging adventure. This thesis would not have been a reality without the academic,
financial, social, and emotional support from a number of people.

Firstly, 1 would like to extend my deepest gratitude to my supervisors, Professor, John
Weirstrass Muteba Mwamba and Dr Jacobus Nicolaas Keyser for their invaluable guidance,
patience and assistance in making this research a reality. My two supervisors were always
willing to provide me with advice, direction and constructive criticism. | feel elated to have
worked with such humble people.

Secondly, I would like to give special thanks to Professor Frederik Booysen, for helping in
conceptualising the study and arranging workshops that gave me an understanding of risk
preferences and time preferences. | enjoyed his guidance.

Thirdly, 1 would like to express my appreciation to anonymous reviewers from Economic
Research of Southern Africa (ERSA), Cogent Economics and Finance Journal and Journal of
Economics and Behavioural Studies, for constructive criticism and helpful suggestion on the
research. The inputs from the reviewers greatly improved the thesis.

Fourthly, would like to acknowledge the assistance on data analysis that | received from
Professor Glenn W. Harrison of Georgia State University. His patience, generosity and
academic prowess was of great assistance.

Fifthly, I would like to express my fervent gratitude to the Dr Edward (Tiffy) King scholarship
and the University of the Free State Research Committee for funding this research. Without
their support this thesis would not have achieved its fruition.

Sixthly, I would like to that both the academic and administrative staff in the Faculty of
Economics and Management Sciences as well as colleagues at the University of the Free State
for the much needed support. You are an incredible team to work with. | would like to extend
special thanks to Dr Sevias Guvuriro and Dr Marko Kwaramba, for peer reviewing some of
my work and providing positive constructive criticism.

Finally, 1 am grateful to the support | received from my wife, Juliet, my daughter, Faith
Ropafadzo, my son, Calvin Chikomborero, my siblings, my father, Matereke and my mother,
Ratidzo. Without them this dream would not have been realised.



CONTENTS

DECLARATION ...ttt bttt et b e bt sbe e s bt e s hb e s ab e et e e be e ke e sbeesbeeebneenneenbeen i
A B ST RACT ettt b et bbbt bbbt E e R b SRR e bRt R R e b bt bbbt neeeees ii
ACKNOWLEDGEMENT ...ttt bbbttt b ettt e e bbbt see e iii
CONT ENT Sttt b e bt bt ek bt e st e ekt eshe e s be e sh b e e et e e a bt e bt e b e e abeesbeeebneenbeabeens iv
LIST OF TABLES. ...ttt bbbt bbbttt bt e b nreenn e viii
LIST OF FIGURES ...ttt ettt bt bbbt b e sk b et st e e be e nbe e sbe e saeesabesnnas X
CHAPTER 1: GENERAL INTRODUCTION .....ooiiiiiiieiiniiie ettt s 11
1.1 BACKGIOUNT ...ttt ettt b e nnen e 11
1.2 Problem STALEIMENT ........ccviiiiiieeii bbb 12
.3 RALIONAIE ... bbbt bbbt e ettt bt n e 13
RN | OSSO PSS URRPRPR 13
14,1 ODJECTIVES ..ttt b e sttt e sttt ne et ne e 13

1.5 The conceptual and theoretical frameWOrK .............ccoviiiiiiiciiie e 14
1.0 KKBY CONCBPLS ...ttt etttk h e bt skttt et e e ke e ke e et et e b e e e s e e e bt e ebe e sbeesaeesnnesnneennis 16
1.6.1 BEhAVIOUIAl BCONOIMICS .......cviiiieieieeeei sttt 16
1.6.2 FINANCIAI TITBIACY ... vttt sttt 17
1.6.3 FINANCIial DENAVIOUN ..........ooiiie e 19
1.6.4 TIME PrETEIEINCES. ... ittt sttt bt ne e ens 20
1.6.5 RISK PrETEIBINCES ... ettt bbbttt 22

1.7 Components of fINANCIAI [ITEIACY .......cceiveieieiicirice e 23
1.8 EMPITICAl LItEratUIE FEVIEW ......eiviiiiiiiieieieietee ettt sttt sttt st ne e 24
1.8.1 Financial LiteraCy and STUENTS. .........coveiiiiiiiiisiesieee e 24

1.9 Measurement of FINANCIal lILEraCy ..........cooeieiiiiiii e 25

[ O D T OO PP P TP PPPPR TP 25

L LT IMIBENOOS. .t bbbttt 26
1.12 The organisation Of the tNESIS ..........cciriiii e 26

L. 13 RETEIENCES. ...ttt e 28
CHAPTER 2 ittt sttt ettt s bt e s a bt e e b et e shbe e e abe e e ebbe e sab e e e sbbeesbbeesnbeeesabeeebeeens 33
Risk preferences, time preferences, indecisiveness and financial literacy: Laboratory evidence......... 33
AADSTTACT ... 33

B B 111 0o 11 £ o o ST PSSSS 34
2.2 Experimental procedure and SUMMArY StAtiSTICS. ........cocveruiririeie e 36
2.2.1 Measuring time PrefereNCES ..ottt bbb 37
2.2.2 Measuring rSK PrEFEIENCES ........cueiviieiieseree et 38



2.3 Theoretical issues and statistical SPECITICALION. ...........coeviiriiiiii i 39

2.4 RESUIES NG TINGINGS ....veieieiiete et r e n e 41
2.4.1 Time preferences choices by financial literacy level ..o 41
2.4.2 Risk preferences choices by financial literacy level ... 42
2.4.3 Multiple switching between binary [Otteries.........coovvviiiiiiii s 43
2.4.4 Financial literacy and indifference on IOtteriesS.........oovvvviriiininineieeee s 45
2.4.5 Expected utility exponential function maximum likelihood estimations...............cc.cccevee. 48
2.4.6 Low financial literacy, risk preferences and time preferences...........ccocvvvvvinineieneneneenn 51
2.4.7 Multiple switching, risk and time PreferenCes. .........coeoveiririie i 53
2.4.8 Financial literacy and discounting DENAVIOU ...........cccoveiiiiiiiiineec s 55

2.5 CONCIUSTON ...ttt bbb bbbttt nb et nen e 56

2.6 RETEIEICES. ...ttt bbb bbb 58

2.7 AAPPENAIX A e E Rttt bt bt nen e 61

CHAPTER 3 et e st s e s b e e e s R R e e s Re e e s R et e s b e e e sRn e e srre e s ne e e snneeenneen 63
Financial behaviour, confidence, risk preferences and financial literacy of university students.......... 63

AADSTTACT ...ttt bbb n e 63

3.1 IMEFOTUCTION ...t bbb bbbttt et b e nes 64

3.2 Material and IMELNO..........ooiiiiiiie e 66
3,201 SAIMPIE...ceee et ettt R et b e nr b e 67

3.3 DefiNiNg VAITADIES ..o 68
3.3.1 FINANCIAl BENAVIOUT .....cooiiiiiiiiise e 68
3.3.2 Financial literaCy PerCePLIONS ........ccciveieiririiesie sttt 68
3.3.3 Risk Preference INdeX (RPI) ....cooiiioieieieicse e 69
3.3.4 Time Preference INAEX (TPI) ...ooiooieeieieesese et 69
3.3.5 Financial literacy perception index (FLPI) ..o 70
3.3.6 CONFIABNCE (C) ueuveierieietieieeie ettt ettt et e e s e re e ebeneenneneeneas 71

B FINAINGS. ¢ttt h b E ettt b et n e 71
3.4.1 Analysis using t-test by financial literacy level ... 71
3.4.2 Analysis uSing t-teSt DY GENAET ......cvoiiiiiier e 73
3.4.3 Determinants of financial behaviour of university StUdents...........ccccoveveiiiniiniiinencees 73

TR I o o] U3 o o PSSP 80

R =] (= =100 SR 82

3.7 APPENAIX B ..ot 86
3.7.1 Measurement of time preferences and risk preferenCes........coocvvvvviveveviviieve s 86

CHAPTER 4 ettt et e e s r et e s e s r e e e smee e e Re e e s Re e e saRe e e smneesmneesreeesnreeannneens 87



Incentivized Time Preferences, Level of Education in a Household and Financial Literacy: Laboratory

EVIABINCE. ...t bbb b ettt r e 87
AADSETACT ... 87
AT INEFOUUCTION ...ttt b bbb e ettt b e bt n e 88
4.2 LITErAtUNE REVIBW......eiuiitiiitiicii ettt bbbttt 89
4.3 MENOUOIOGY ...ttt bbb r ettt b e nen e 91

4.3.1 Time Preferences: Eliciting Individual DisCOUNt RALES ...........cccverirerniiniiinice e 93
4.3.2 Procedure and DAlA .........coeiririiiieieieiees e 93
4.4 ReSUITS AN FINAINGS ...ttt 94
4.4.1 DESCIIPLIVE STALISTICS ....vviviiiitiiiiieieiees ettt bt 94
4.4.2 Histograms for elicited time diSCOUNT FALES..........cvcverierieeieri e eee 94
4.4.3 TIME BUAGEL....c.eerieiieiieiiiie ettt bbb n et sttt nes 95
4.5 REGIESSION ANGIYSIS .. ...eiiiiiiitiitiiiiteie ettt bbbttt bbb 96
4.5.1 Time preferences and financial literacy level ... 96
4.5.2 Time preferences and financial liIteraCy ..........cocooereiiiiiiini s 99
4.5.3 TIMe PreferenNCeS INUBX .......civiiiiiiicie sttt st e be et et esbe e e e be e e sreenes 99
4.6 CONCIUSION ...ttt bbbttt b bbb e 101
4.7 RETEIBICES. ...ttt b bbbt b bbbt b et nn et 104

CHAPTER 5 ittt s e e s et e s e e e s b et e sabe e e ane e e s nn e e sbe e e snre e e nne e e e 109

Multiple price list incentivized time preferences and financial literacy of university students.......... 109
AADSTIACT ... bbbttt 109
5.1 INEFOTUCTION ...ttt bbbttt b bbb 110
RN /T g o (o] [T | 112

5.2.1 DeSIgN OF the STUY ....c.veuiiiiiiiiiieie bbb 112
5.2.2 Laboratory StUdY PrOCEAUIE ........ccerieieieieesiesie ettt 112
5.2.3 Measuring time diSCOUNT FALES .........ueveieieiiisie ettt 113
5.2.4 MEASUIING FISK AVEISION .......uviviiiieieieiieiieie sttt 114
5.2.5 MOdel SPECITICAIION....c.ecuiiiiiicie e et 115
5.2.0 SAMPIE.....oe bbb 116
5.3 RESUIES ..t 116
5.3.1 Time preference ChOICe IN PEICENTAGES ......ovrvirrerieiiieieieie ettt 116
5.3.2 Multiple switching between [ottery A OF B.......ooooiiiiiiee e 117
5.3.3 Financial literacy and decision making on time preference lotteries...........ccocevevvveiennnn. 118
5.3.4 Quasi-hyperbolic diSCOUNTING ......c.oiviiiiiiiiii e 119
5.3.5 Discount rate cumUIALIVE deNSItY .........ccoeiiiieiiiiie e 119
5.3.6 Risk aversion and financial liIeraCy ............ccovviiiiiiiiiicr e 122

Vi



5.3.7 Time preference t-teSt @aNalYSIS ........coveiiiiiiiie e 124

5.3.8 Risk preferences t-teSt analySiS.........cccoviiiiiiiiieieee 125
5.4 REQIESSION ANAIYSIS ...c.viiiiesieiiitieieste ittt bbbt e bbb ben e 126
5.4.1 Time preferences and financial [Ieracy ..........cccoovieriiiiiiiiis e 126
5.4.2 Time preferences, financial literacy and demographics.........c.ccovvereriinininiinene e 126
5.4.3 Financial literacy and time PreferenCeS..... ..o 133
5.5 DiscusSIoN and CONCIUSION .........uiuiiiiiiiiiieieeeeee et 135
5.6 RETEIBNCES ...t 138
5.7 APPENDIX € ettt ettt b e ettt bbb eenb e b e nbe e e 141
CHAPTER 6: GENERAL CONCLUSION ..ottt st s e 153
6.1 INEFOTUCTION ...ttt bbbttt ettt b b e enes 153
6.2 TheoretiCal FrAMEWOTK...........cciiiiii e 153
6.3 FINAINGS. ...ttt bbb ettt bt 154
0.4 CONCIUSTON ...t bbb 155
0.5 RETEIBICES. ...ttt bbb bbbttt r e 157
6.6 ANNEXURE 1: MPL tasks, Questionnaire and financial literacy test............c.ccoovvvrvreiiiinnnn. A
6.7 Financial LiteraCy QUESTIONNAITE .........coueruerieiiiiieiesie ettt st snesne e S
6.8 ANNEXURE 2: Questionnaire, binary choice task and Financial literacy test-Qwaqgwa Campus.
........................................................................................................................................................ NN
6.9 ETNICAI CIEAMANCE ...ttt e SS

vii



LIST OF TABLES

Table 1.1 Conceptual definitions of financial Hteracy.........ccccvevveveiiecesieececeeee e 17
Table 2.1: Typical payoff matrix for the time preference eXperiments ............coceeveveverereneeenenennenn 38
Table 2.2:Typical payoff matrix for the risk aversion eXperiments..........cccecveevererereriereneeenenennenne 38
Table 2.3: DESCIPLIVE STALISTICS ...ccviivieieiitieiesie ettt e st e re e esre e s e besaaetesbaensesreennens 41
Table 2.4: Percentage of multiple switching subjects in the risk preference tasks. .........cccceveverennene. 43
Table 2.5: Percentage of multiple switching subjects in the time preference tasks. .........ccccoveevevienns 44
Table 2.6 : OLS Regression: Financial literacy and indifference on lotteries ........ Error! Bookmark not
defined.

Table 2.7: Expected utility theory ML estimates Homogenous risk preferences ...........cccoveveeceveennns 48
Table 2.8: Expected utility theory ml estimates heterogeneous risk preferences .........cccevvvvecevieenens 49
Table 2.9: Expected utility theory ml estimates heterogeneous risk preferences ...........ccoceveveeevennens 49
Table 2.10: Discounting ml estimates expected utility theory and homogenous preferences .............. 50
Table 2.11: Discounting ml estimates expected utility theory and heterogeneous preferences............ 50
Table 2.12: Expected utility theory ML estimates Homogenous risk preferences .........cccocvveveeervnennns 51
Table 2.13: Expected utility theory ML estimates Heterogeneous risk preferences..........ocoveevevveenees 51
Table 2.14: Discounting ml estimates expected utility theory and homogenous preferences .............. 52
Table 2.15: Discounting ml estimates expected utility theory and heterogeneous preferences............ 53
Table 2.16: Expected utility theory ML estimates Homogenous risk preferences .........cccoceeeeevveennens 53
Table 2.17: Expected utility theory ML estimates Heterogeneous risk preferences..........ccoveeevveennes 53
Table 2.18: Discounting ml estimates expected utility theory and homogenous preferences .............. 54
Table 2.19: Discounting ml estimates expected utility theory and heterogeneous preferences............ 55
Table 2.20: Expected utility theory ML estimates Homogenous risk preferences .........cccoceeeeevevieennnns 62
Table 2.21: Expected utility theory ML estimates Heterogeneous risk preferences.........ccceeveeervrennns 62
Table 3.1: t-test analysis by financial Hteracy Ve ..........cecviiieieieieeeceeeeee e 72
Table 3.2: t-teSt aNalyYSiS DY GENUET ........iiveeieeecteeec ettt e be et e ae e be s beeaesreennens 73
Table 3.3: OLS Regression: Determinants of financial behaviour ...........c.cocevvvieveniiecenesee e, 74
Table 3.4: OLS Regression: Determinants of personal finance behaviour .............cccoveveveieeceieennnn, 74
Table 3.5: OLS Regression: Determinants of debt financial behaviour ...........cccccevvvveveniicecnneenns 75
Table 3.6: OLS Regression: Determinants of financial behaviour ............ccocevvveeveniieceneceesees 76
Table 3.7: OLS Regression: Determinants of personal finance behaviour .............cccoveveveieeceieennnn, 77
Table 3.8: OLS Regression: Determinants of debt financial behaviour ...........cccocevevieveniicereneenns 78
Table 3.9: Time preference payment Matrix table ..........cooveierieieriieeceeee e 86
Table 3.10:Typical risk preference payoff and risk parameter ...........ceceeveeeveeeccececcece e, 86
Table 4.1: Negative Binomial Regression marginal effects: Time discount rate............ccoevevvecerernnnns 97
Table 4.2:Negative Binomial Regression marginal effects: Time discount rate.............ccoevevvveererennnnns 98
Table 4.3: OLS Regression: Time preference index marginal effect...........coocovvveeniiieiinienenneene 100
Table 5.1: Time preference payment Matrix table ..........ccoecveveiiecenecieeeeeeeeee e 113
Table 5.2: Typical risk preference payoff and risk parameter ...........ccoceeveeevereecereseece e 114
Table 5.3: Time preference ChoiCe iN PEICENTAGES. ......cveririerereeeereeiiete et e et seesee e sae e 117
Table 5.4: Percentage of multiple switching subjects in the time preference tasks. .........c.cccvevuenneeee. 117
Table 5.5:0LS Regression: Financial literacy, impatience and indifference........c.cccocvevevvvcvenieennnne. 118
Table 5.6: t-teST ANAIYSIS ....eecevieiieiecee et et te e ba e e e sae e eateente e teesreesaaesaneens 124
Table 5.7: Risk preferences t-teSt aNaAlYSIS........ccuevieirvierieierie sttt seeens 125

viii



Table 5.8: Ordered Probit Regression: Time discount rate marginal effects and financial literacy ...126

Table 5.9: Ordered Probit Regression: Individual discount rate and demographics..........cccccceverunee. 128
Table 5.10: Ordered Probit Regression: Individual discount rate and demographics..........c..cccceuen... 130
Table 5.11: Ordered Probit Regression: Individual discount rate and demographics...........ccccue....... 131
Table 5.12: Probit Regression: Financial Literacy and IDR Marginal effects..........cccccecervenenenienne. 133
Table 5.13: Probit Regression: Determinants of financial literacy ............ccocevevenevenenenncnencnee, 134
Table 5.14: Ordered Probit Regression: Individual discount rate and demographics............cccve....... 141
Table 5.15: Ordered Probit Regression: Individual discount rate and demographics..........c..c.cceven... 142



LIST OF FIGURES

Figure 1.1: Financial Literacy, Knowledge, education, behaviour and well-being ..........ccccceeveuennenne. 14
Figure 1.2:Conceptual Model of Financial LIteraCy ...........ccceverereerieieinininenieseesieseeieeeesee e 15
Figure 2.1: Time preferences choices for all tasks..........covverirererieieiereeeee e 42
Figure 2.2: risk preferences choices for all tasks ..........ccvevvivieviiiecieseceee e 42
Figure 2.3: Fraction of Large Later choices and interest rate offered.............cccooeevevneininnicnnnnnn. 55
Figure 2.4 & 2.5: Time preferences task L1&2........ccvvieieriiiieiieieeiesieeeeste sttt e 61
Figure 2.6 & 2.7: Time preferenCes task &4 ........ccvivuieieiiiieieseeese et st 61
Figure 2.8 & 2.9: Risk preferences task 1&2........cc.coveieiriierinierieicieeeeseses et 61
Figure 2.10 & 2.11: Risk preferences task 3&4 ........ooveveiiieieiieiieeseeteere et 62
Figure 3.1: RPI Cumulative and Kernel density ..........c.ccvevieieiieiiecieseceeeceeeese e 69
Figure 3.2: TPI cumulative density and Kernel density..........ocoerererieinineneneseseeeeeeseeese e 70
Figure 3.3: FLPI cumulative density and kernel density ...........ccceeceveeieveneeiececeese e 70
Figure 3.4: Confidence cumulative density and Kernel density ........coeeeeeeveevececceese e 71
Figure 4.1: ElCIted JiSCOUNT FALES.......cceririrterieeeieietett sttt sttt ettt be b e nes 95
FIQUrE 4.2: TIME BUAGEL ... .ocuieiecieeteete ettt ettt ettt et et ste e s et e e raebesraenbesteesaennesreenes 96
Figure 5.1: Quasi-hyperbolic diSCOUNTING.......cccvcverieieeecieeeece ettt st e eanas 120
Figure 5.2: Cumulative densities for individual time diSCOUNt Fates..........cccevererererierieieeinereeeneene 121
Figure 5.3:Average risk parameter for four risk preference games played.........ccccoevveveveveevennenen. 123
Figure 5.4: Time preferences Task 1/game 1 (table A) ....c.ocveveiieoeciceeeeeeeee e 143
Figure 5.5:Time preferences task 2/game 2(Table B).......ocooevivereiiieiereeseeeeeeeesesese e 144
Figure 5.6:Time preferences task 3/game 3(Table C)...ccevvveveviiieececiceeeeee e 145
Figure 5.7:Time preferences task 4/game 4(Table D) .....ccveveieeieiecieeeceeece e 146
Figure 5.8:Time preferences all fOUr taSKS..........ccveririerierieiereccee et 147
Figure 5.9: Risk preferences Task 1 (TabIE E) .....coovivvevieiieeieieceeeee ettt 148
Figure 5.10:Risk preferences Task 2 (Table F)......coui oot 149
Figure 5.11: Risk preferences Task 3 (TabIe G)....ccvvveierieiericeeeeeteee e 150
Figure 5.12:Risk preferences Task 4 (Table H) .....cc.ooveieiieieiiceeeeeeee e 151
Figure 5.13: Risk preferences all fOUr taSKS.........ccevieiriieiieiereceese et 152
Figure 6.1: Theory of Planned BENAVIOUT ...........ccecirieierieieseceee st eneas 153



CHAPTER 1: GENERAL INTRODUCTION

1.1 Background

The demand for financial literacy is global, national, organizational and individual (Schwella
& van Nieuwenhuyzen, 2014). At global level financial literacy is a means for robust debate
meant to make the world a better place. At national scale financial literacy helps in ensuring
the functioning of markets as it increases the availability of information. At the organizational
level, financial literacy can increase productivity and reduce corruption (Kim, Sorhaindo &
Garman, 2006; Schwella & van Nieuwenhuyzen, 2014). At the household level, individual
financial literacy can play a pivotal role in enhancing welfare. Exposure to financial literacy is
known to impact on individual behaviour positively and evidence reveal that financial literates
plan better for their future and retirement (Lusardi & Mitchell, 2005). Financial literacy,
therefore, generates a positive externality to the global society. What is not clear is how
individuals formulate financial decisions given their financial knowledge and how this
correlates with their risk preferences and time preferences as well as their financial behaviour.

This study investigated the impact of financial literacy on financial behaviour, risk preference,
confidence, financial literacy perceptions, decision-making status and time preferences of
university students enrolled in the financial literacy module known as personal finance.
Students at universities as current and future economic participants need to be exposed to
financial literacy in order to be able to make beneficial financial decisions during and after
their university life. A comparison of students’ risk preferences, time preferences, confidence
and financial behaviour taking cognisance of their financial literacy form the basis of financial
literacy impact analysis. Programs offered at university have the potential to change the
behaviour of students, including changes to their preferences (Hodgson, 1988). Financial
literacy’s effectiveness in improving welfare and financial behaviour depends on control of
resources such as income, wealth and assets (Huston, 2010). University students are economic
agents that may not control a lot of resources, which may warrant measuring some of their
financial behaviours through their financial behavioural intentions. It is important to
understand how decisions are formulated given an individual’s financial knowledge and its
influence on one’s utility discount rate as well as risk parameter which may be vital in
explaining variation in choices made by people with different informational backgrounds.

Studying risk preferences, time preferences, financial knowledge, financial behaviour and
confidence of university students pursuing a financial literacy course using experiments can be
an important way to understand how individuals formulate decisions on financial planning,
borrowing, insurance, retirement, investment and savings. Decisions that involve investment
and saving are driven by intertemporal choices which are characterized by risk preferences,
time preferences and financial knowledge that shape individual financial behaviour (Laborde,
Mottner & Whalley, 2013; Luksander et al., 2014; Németh, 2014).

Evidence on the effect of financial literacy training programs on citizens suggests that the
impact is positive and well pronounced on poor as well as people who lack financial literacy
(Lusardi & Mitchell, 2011; Meier & Sprenger, 2013). Indications also suggest that financial
education received during early childhood stage is helpful in the later stages of life (Smith &
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Barboza, 2014). The positive impact of financial literacy on financially literate individuals
suggests that they formulate choices differently from those that are less financially literate.
Financial literacy is believed to be low amongst young adults, it increases as one joins the job
market and decreases as one reaches retirement (Jappelli & Padula, 2013; Lusardi et al., 2015).

Existing studies point towards the fact that financial literacy is lacking amongst even the
educated citizens and university students are not an exception (Braunstein & Welch, 2002;
Bernanke, 2006; Van Rooij, Lusardi & Alessie, 2011). Studies reported low levels of financial
literacy in South Africa, even among university students (Roberts et al., 2012; Shambare &
Rugimbana, 2012; Struwig, Roberts & Gordon, 2012; Roberts, Struwig & Gordon, 2014).
Further, financial illiteracy is also rampant across, gender, tribes, region, race, demographic
level, and other social strata (National Consumer Financial Education Strategy, 2013) (Roberts,
Struwig and Gordon, 2016). A couple of organisations have carried out financial literacy
surveys in South Africa namely Fintrust and Human Science Research Council (HSRC) and
findings also show low levels of financial literacy even among students (Roberts, Struwig &
Gordon, 2014)

On a broad spectrum, efforts are being made across the world to ensure more and more people

acquire financial literacy through the provision of financial education. In South Africa, like the
world over, financial education is offered in universities, schools, workplace, in the media,
road shows and a range of financial institutions. The National Treasury is in the process of
championing financial literacy, the mission being to increase the financial capability and
financial well-being of all South Africans (National Consumer Financial Education Strategy,
2013) (Roberts, Struwig & Gordon, 2016). Some of the prominent challenges facing South
African citizens are high levels of debt by consumers, low rates of saving, predatory lending,
increase in fraudulent schemes such as money pyramids and ‘Ponzi’ schemes, information
asymmetry on pricing of goods and services, high product service, high default penalty fees
and limited knowledge of how to be reimbursed for unfair deals (Roberts, Struwig & Gordon,
2014). All these ills can affect students in universities, hence the need to understand the impact
of financial literacy on financial behaviour, time preferences and risk preferences.

1.2 Problem Statement

Existing studies provide evidence of financial illiteracy at varying levels amongst citizens
across the world (Chen & Volpe, 1998; Braunstein & Welch, 2002; Lusardi & Mitchell, 2011;
Shambare & Rugimbana, 2012; Roberts, Struwig & Gordon, 2014). There is also evidence that
suggests that financial literacy improves the welfare of citizens (Schagen & Lines, 1996;
Lusardi & Mitchell, 2005; Mandell, 2008). What is not clear is whether there are differences
in utility discount rates and risk parameters of the people with high financial literacy compared
to people with less financial literacy. Little has been explored with regards to the understanding
of the confidence of individuals with high financial literacy compared to people with low
financial literacy in the South African context. Further, the impact of financial literacy on
financial behaviour needs to be explored. Existing studies on financial literacy that looked at
students in South Africa tend to focus on whether students have financial literacy without
looking at how financial literacy is related to financial behaviour, confidence, risk preferences
and time preferences (Shambare & Rugimbana, 2012; Schwella & van Nieuwenhuyzen, 2014).
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Many individuals are not conversant with even the most elementary economic ideas required
to make reasonable saving and investment choices that are important for present and future
wellbeing. The broad implication of financial illiteracy is reduced welfare of a country’s
citizens, university students included. Financial literacy plays a pivotal role in influencing
intertemporal choices that critically inform financial behaviour. Intertemporal choices
encompass trade-offs, benefits and costs happening at different times in an individual’s life
cycle in aworld where risk is prevalent. There is a need to have a deeper understanding on how
financially literate individual decisions differ from decision formulation of individuals who
lack financial literacy as a way to understand financial behaviour. Such decisions affect one's
wealth, health as well as satisfaction and as Adam Smith first acknowledged, define the
economic success of countries (Frederick, Loewenstein & O’donoghue, 2002). University
students’ financial behaviour can be measured by their intended financial behaviour. Given
this background, it is important to understand and examine whether financial literacy impacts
risk preferences, time preferences, financial behaviour and confidence of university students.

1.3 Rationale

The growing number of financial challenges and poor financial judgments requires deeper
understanding on how financial literacy influences risk preferences, time preferences and risk
tolerance of students from varied informational backgrounds (Laborde, Mottner & Whalley,
2013; Luksander et al., 2014; Németh, 2014). Existing studies agree that financial literacy is
crucial with regards to improving the welfare of citizens. What possibly requires exploration
is the variation in financial behaviour between those who acquired financial literacy compared
to those who have less literacy. Possibly this could be the reason why financial literate
individuals make less financial decision errors in a given space of time (Lusardi & Mitchell,
2007). Financial literacy’s effectiveness in improving welfare depends on control of resources
and access to essential financial information critical to making beneficial decisions (Huston,
2010). Students are present-day and future economic participants have the potential to control
resources in the present period and in future. Therefore, there is a need to understand the
influence of financial literacy on preferences and financial behaviour.

1.4 Aim
The thesis aims to investigate the impact of financial literacy on risk preferences, time
preferences, and financial behaviour for university students.

1.4.1 Objectives
The study aims to achieve the following main objectives:

Paper 1: i) To explore the impact of financial literacy on risk preferences and time
preferences choices of university students.
ii) To examine the impact of financial literacy on decision-making.

Paper 2: 1) To explore whether financial behaviour, confidence levels, risk preferences,

time preferences, financial literacy perception and decision-making status of
university students differ by financial literacy level
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il) To investigate the impact of confidence, risk preferences, time preferences,
financial literacy perceptions and decision-making status on the financial
behaviour of university students.

Paper 3: i) To examine the impact of financial literacy, the highest level of education in
a household and gender differences on time preferences of university students.

Paper 4: i) To investigate the impact of financial literacy on time preferences choices
of university students.
ii) To examine whether there is reverse causality between time preferences
and financial literacy.
1.5 The conceptual and theoretical framework
There is research evidence that shows that financial literacy influence intertemporal choices.
Financially literate individuals make a low number of financial errors and are usually in better
financial conditions than those who have less financial literacy (Lusardi & Mitchell, 2005;
Bernanke, 2006; Meier & Sprenger, 2013). Individuals and households make risky financial
decisions on a day to day basis that impact on their present and future welfare. The desire to
take a particular inter-temporal choice by an individual is determined by one’s risk appetite as
well as one’s utility discount rate. The ultimate goal for financial literacy is to achieve financial
wellbeing through influencing financial behaviour. Evidence of the impact of personal
financial literacy on wellbeing is clearly highlighted in the conceptual framework below
(Huston, 2010). The theory of planned behaviour by Ajzen (2011) is nested in the financial
literacy, knowledge, education, behaviour and wellbeing framework.

HUMAN CAPTIAL
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OTHER INFLUENCES
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PERSONAL FINANCE
BEHAVIORS

h 4

FINANCIAL LITERACY

PERSONAL PERSONAI
FINANCE FINANCE
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|

PERSONAL FINANCE
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Figure 1.1: Financial Literacy, Knowledge, education, behaviour and well-being
Source: (Huston, 2010)

Figure 1.1 above shows that personal financial behaviour is influenced by preferences among
other factors. Financial behaviour plays a pivotal role in shaping an individual’s welfare. In
addition, an individual’s discount rate and risk profile can determine financial behaviour (Meier
& Sprenger, 2010). The term time preferences refer, more specifically, to the preference for
instant utility over delayed utility (Frederick, Loewenstein & O’donoghue, 2002).
Intertemporal choices in the form of time preferences made by an individual are critical in
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maximizing present and future utility. The decision makers may value not only what they get
but also what they received matched with what they might have received by settling for a
different choice (Frederick et al., 2002). Financial literacy also improves human capital which
may, in turn, improve efficiency in production (Bernheim & Garrett, 2003; Johnson &
Sherraden, 2007; Koropp et al., 2014). Time preference choices are usually made under risk
situations.

Risk involves a probability of something bad happening (Németh, 2014). The idea that risk
preferences and time preferences exist simultaneously lead researchers to consider joint risk
preferences and time preference elicitations (Andersen et al., 2006, 2008; Harrison, Lau &
Rutstrom, 2007). The discount rate calculated under joint risk and time preferences is for an
individual’s utility rather monetary incentives received in a lottery (Andersen et al., 2008). It
is also important to understand whether the discount rate and risk parameter of university
students differ by financial literacy level, in order to explain variation in savings, investment
and financial choices.

Those who plan for the future are people who are able to hypothesize the relationship between
present saving and future returns. The effective connection of current savings and future
income is driven by one’s intrinsic discount rate and risk parameter (Frederick, Loewenstein
& O’donoghue, 2002; Loewenstein, Read & Baumeister, 2003). Saving for the future usually
entails discounting current consumption in favour of future wellbeing in conditions where
present consumption may have enormous emotional and social value (Clark, 2014). It,
therefore, suggests that financial literate individuals have a different discount rate since they
are believed to make fewer financial errors compared to those with less financial literacy (Kim,
Garman & Sorhaindo, 2003). It also, therefore, suggests that financially literate students should
have different characteristics compared to students that have less financial literacy.

Financial knowledge influences financial skills, perceived financial knowledge and financial
behaviour. In turn, financial behaviour is related to financial knowledge and perceived financial
knowledge (Figure, 1.2). For example, financial knowledge gained through past behaviour may
influence future behaviour. Individuals learn more of financial aspects if they participate in
financial decisions, for example, if someone is investing in the stock market that will grow his
knowledge on investing in the stock market (Hung, Parker & Yoong, 2009). Formulation of
decisions depends also on perceived and actual financial knowledge represented in Figure 1.2
as financial skills. Perceived knowledge may result in an individual making financial decision
errors if it varies widely with ones’ financial skills (Smith & Barboza, 2014). Existing studies
suggest that a wide variation between financial skills and perceived financial knowledge may
affect financial behaviour (Laborde, Mottner & Whalley, 2013; Luksander et al., 2014;
Németh, 2014). Risk tolerance or confidence is the gap between what one knows and what they
perceive they know. The gap plays a critical role in determining financial behaviour critical for
financial wellbeing. The gap between actual and perceived financial knowledge can be positive
or negative. Perceived knowledge can provide confidence or despair in financial decision
making (Németh, 2014). Understanding the gap between actual and perceived financial
knowledge provide a reason to receive or not to receive financial education (Laborde, Mottner
& Whalley, 2013).
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Making decisions involves a host of factors that are engraved in formal learning and
environmental observation (Courtney 2001). Knowledge interacts with preferences, tastes,
perceptions, norms and beliefs in shaping one’s behaviour (Ajzen, 2011). The ultimate impact
of financial literacy on financial behaviour is and improvement in wellbeing. The interaction
of financial literacy with preferences, individual characteristics, norms, beliefs and perceptions
have a role in shaping financial behaviour.

1.6 Key concepts

1.6.1 Behavioural economics

Suboptimal choices, irrational behaviour and cognitive limitations are some of the components
that behavioural economics seeks to investigate. Poor financial decision making is associated
with impulsivity, awkward preferences, behavioural biases and external circumstances
(Huston, 2010). Neoclassical economics suggests that displaying optimal behaviour is a feature
of rational choice. The predictable irrational behaviour revealed by consumers is mainly due
to financial literacy and psychological processes that generate mental “shortcuts” as well as
biases (Capuano & Ramsay, 2011). Incentives attached to particular actions are the major
drivers of biased financial behaviour, for example, if an individual is risk-loving then high-risk
venture act as a reward to invest. Biases that reduce pressure on cognitive functioning as well
as skewing rational thinking are processed in the following incentives namely loss aversion,
reference dependence, hyperbolic discounting, outweighing small probabilities, mental
accounting and prospect theory (Smith, McArdle & Willis, 2010).

Additional biases that skew rational thinking are information asymmetry, heuristics,
inconsistent preferences, lack of self-control, postponing decisions, ambiguity aversion, inertia,
information overload, framing and mental accounting (Oehler & Werner, 2008). Other biases
that impair rational thinking include defaults, overconfidence, time preferences, information
overload, wants, trust and loyalty, sunk costs, experience, learning and reinforcement, jealous,
ego, confirmatory bias, the endowment effect, norms, including the spotlight effect, salience,
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priming, preference reversals, affection, emotion, commitments, risk preferences, consumer
shortsightedness and the “value of zero” (Capuano & Ramsay, 2011). According to Capuano
and Ramsay (2011), the biases above can be classified to risk, decision making, time, self, the
group (social norms), prominence, limited cognitive ability, property and pursuance of a route
that has no pecuniary cost. The behavioural concepts mentioned above do have a crucial impact
on how an individual make decisions.

1.6.2 Financial literacy
Table 1.1 Conceptual definitions of financial literacy

Source Conceptual Definition

Hilgert, Hogarth, & Beverley Financial knowledge

(2003)

FINRA (2003) “The understanding ordinary investors have of market
principles, instruments, organizations and
regulations” (p. 2).

Moore (2003) “Individuals are considered financially literate if they

are competent and can demonstrate they have used the
knowledge they have learned. Financial literacy
cannot be measured directly so proxies must be used.
Literacy is obtained through practical experience and
active integration of knowledge. As people become
more literate they become increasingly more
financially sophisticated and it is conjectured that this
may also mean that an individual may be more
competent” (p.29).

National Council on Economic
Education (NCEE) (2005)

“Familiarity with basic economic principles,
knowledge about the U.S. economy, and
understanding of some key economic terms” (p. 3).

Mandell (2007)

“The ability to evaluate the new and complex financial
instruments and make informed judgments in both
choices of instruments and extent of use that would be
in their own best long-run interests” (pp.

163-164).

Lusardi and Mitchell (2007)

[Familiarity] with “the most basic economic concepts
needed to make sensible saving and investment
decisions” (p. 36).

Lusardi and Tufano (2008)

Focus on debt literacy, a component of financial
literacy, defining it as “the ability to make simple
decisions regarding debt contracts, in particular how
one applies basic knowledge about interest
compounding, measured in the context of everyday
financial choices” (p. 1).

ANZ Bank (2008), drawn from
Schagen (2007)

“The ability to make informed judgements and to
take effective decisions regarding the use and
management of money” (p. 1).

Lusardi (2008)

“Knowledge of basic financial concepts, such as the
working of interest compounding, the difference
between nominal and real values, and the basics of
risk diversification” (p. 2).

Source: (Hung, Parker & Yoong, 2009:6)

Existing studies have tried to define the term financial literacy in a number of ways. Lusardi
and Mitchell (2011) defines financial literacy as a process by which financial consumers or
investors improve their appreciation of financial products and ideas, through information,
instruction, and objective advice, build skills and confidence to become more conscious of
financial risks and opportunities so as to come up with beneficial choices and being able to
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identify sources of financial help in a bid to improve their financial wellbeing. The definition
suggests that a financial literate individual exudes behaviour different from financially
illiterates. Financial literacy has a wider scope that includes financial capability. Financial
capability includes three important components that make financial literacy an effective
instrument in welfare enhancement, namely knowledge, skills and attitudes (Atkinson et al.,
2007). Table 1.1, also provided a number of definitions of financial literacy suggested by a
wide range of researchers.

Huston (2010) referred financial literacy as determining how well an individual can appreciate
and use the information to do with personal finance. The explanation makes it clear that for
someone to be financial literate, one should be able to make use of the knowledge to improve
one’s welfare. Understanding financial concepts can assist students and community at large in
making use of financial instruments. If society comprehends how financial markets operate
they can take advantage of benefits by investing in the instruments at stake. The definitions by
Huston (2010) suggests that financial literacy is only recognized when individuals contribute
positively to society and are able to gainfully use the skills acquired. This fact is emphasized
by Gallery et al (2011) and Schagen and Lines (1996) who considered financial literacy as the
ability to take effective decisions regarding the use and management of money as well as
making informed choices. These decisions are critical for an individual’s daily life transactions.
Good money management decisions are highly associated with an improvement of wellbeing
(Lusardi & Mitchell, 2011). Good money management means channelling finances to the most
productive activities which will cumulatively grow the economy.

The terms financial knowledge, financial literacy and financial education are frequently used
interchangeably in the literature and media. Financial education is a vehicle used to provide
financial knowledge, financial knowledge is an indicator of financial literacy (Hung, Parker &
Yoong, 2009). Other researchers view financial literacy as a more general appreciation of
economics and how household choices are impacted by economic situations and circumstances
(Worthington, 2006). Financial literacy has also been defined as a focus on elementary money
management tools such as budgeting, saving, investing and insurance (Hilgert, Hogarth &
Beverly, 2003; Mandell & Klein, 2009). The Ministerial Council for Education, Early
Childhood Development, and Youth Affairs (MCEECDYA) in Australia pointed out that
financial literacy is the application of knowledge, understanding, skills and values in financial
situations that improve the welfare of individuals as well as the society (Cull & Whitton, 2011).
This suggests that there is a positive externality generated by financial literacy to the
community. Imparting financial knowledge to students is most likely going to help improve
welfare of the communities that the university students as young adults live.

A society with financially literate and capable individuals is likely going to derive greater
welfare benefits. To gain financial literacy one should be exposed to financial education.
Financial education helps individual to understand financial products and concepts in order to
make informed choices and actions (Lyons et al., 2006). Therefore, financial education is a
means to financial literacy.
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1.6.3 Financial behaviour
Financial behaviour is a set of observable financial activity (Bergner, 2011). Financial

behaviour (FB) can be captured by the following scientific specification.

FB=f (Identity, Want, Know, know-how, Performance, Achievement, Personal Characteristics,
Significance) (Bergner, 2011)

To understand an individual’s financial behaviour it is important to ascertain the identity of the
individual or group exhibiting a particular financial behaviour. People engage in a particular
financial behaviour are motivated by certain ‘wants’ that they would like to achieve as a way
to improve the specific strategic position. A major characteristic of financial behaviour is the
cognitive parameter, ‘know’ which allow an individual to make permissible actions. This
typical feature goes hand in glove with how competent or skilled ‘know-how’ an individual is.
The observable activity that an individual exhibit is mainly driven by the individual’s ability
to execute the actions (De Meza et al., 2008).

Observable processes that take place in financial behaviour are better explained as
performance. The prime goal for performance is to realize an outcome. A distinct feature of
financial behaviour is a financial outcome, better referred to as ‘achievement’. Outcomes may
or may not be desirable to wants. Achievement of outcomes depends on ‘personal
characteristics’ which entail traits, attitudes, knowledge, interests and others. Financial
behaviour outcome should show ‘significance’ of the observable activity. Financial education
could have an impact on the behaviour of individuals (Bergner, 2011).

Financial behaviour is influenced by internal and external factors. Internal factors include
psychological and cognitive state while external factors encompass social and economic
conditions (Capuano and Ramsay, 2011). Internal and external factors are critical in
determining optimal and sub-optimal financial behaviour. Optimal financial behaviour refers
to a situation where an individual behaves rationally and maximize financial utility. Huston
(2010) noted that sub-optimal financial behaviour entails individual acting irrationally thereby
failing to maximize financial utility. There is no consensus on factors that lead to sub-optimal
irrational financial behaviour among individuals since they cut across internal and external
factors (Huston, 2010). Irrational financial behaviour is inclined to poor ways of processing
information, failing to test theories and probabilities as well as the inability to compare choices
and options.

Sub-optimal consumer financial behaviour identified in other financial literacy researches
include low or absence of long term savings, inability to budget, failure to plan ahead, for
example, planning for retirement, accumulating avoidable debts, failure to consider as well as
avoid fees and charges. Credit card fees for late repayment, inertia in financial markets,
investing in inappropriate financial products, lack of confidence when dealing with financial
issues, failure to consider important features of financial products, failure to take note of the
terms and conditions of products, buying without comparing prices and quality are behaviour
associated with sub-optimal behaviour. Inability to assess suitability of already owned
products, inability to take note of investment goals, short-sightedness, compartmentalization
of money, failure to seek or receive independent advice, inability to gather or review
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information concerning finances, use of non-professional sources of information and failure to
buy insurance when it is needed may increase income losses (Capuano and Ramsay, 2011). A
deeper understanding of factors that result in suboptimal behaviour might suggest corrective
measures that can improve individual welfare.

1.6.4 Time preferences

Time preferences reflect one’s level of patience, perseverance and self- control, which is a
crucial component in making an investment and future welfare choices. The desire of
immediate consumption, as opposed to the displeasure of future consumption is mainly driven
by the conditions that a decision maker finds oneself in (DellaVigna, 2009; Frederick et al.,
2002; Loewenstein et al., 2003; Rae and Mixter, 1905). Time may sometimes alter people’s
preferences. Goals set by individuals change on daily bases and consumers tend to exhibit a
bias towards particular accomplishments at certain times. Over time set goals are re-evaluated
and at times may appear less desirable in the future period. Individuals tend to have a high
discount rate over a short horizon than long horizon and this behaviour is characteristic of
hyperbolic discounting (Andersen et al., 2008). In hyperbolic discounting, people often become
impatient and engage in suboptimal behaviour by accepting a lower pay off in the short horizon
although the return may be lower than long horizon pay off (Laibson, 1997). Consumers may
incur losses in order to gain a current benefit.

The change in preferences over time makes indecision a costly action. The lack of self- control
results in the disruption of goals before they are realized and may result in failure to achieve
long term goals. Consumption patterns that change over time short of new information
provided are known as time inconsistent preferences (Frederick et al., 2007). The bias that may
be caused by short term aspirations of gratification may result in suboptimal behaviour such as
reduced long term savings and insurance coverage (Schmid, 2008). Presently biased
preferences cause consumers to prefer current consumption at the expense of future
consumption. A characteristic of optimal financial behaviour is optimizing savings,
investment, living within means and having a future inclined mindset (Dalal & Morduch,
2010).

Laboratory experiments on time preferences concluded that discount rates are steeper in the
near future than in distant future (Loewenstein, Read & Baumeister, 2003). Individuals are
patient over a long horizon of time but become impatient as the distant future draws near.

Formalized preferences that use (,6) give the overall utility U at time t as;

Up = up + BSUpys + B Uiy + S Uiz + - (1.1)
Where & is the discount factor, B<1 parameter captures self-control problems, if B<I the
discounting between the present and the future is higher than between any future periods and

if p=1the model reduces to a standard model (Laibson, 1997; Frederick, Loewenstein &
O’donoghue, 2002; Pollak, 2005; DellaVigna, 2009).
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A model showing expectation about future preferences encompasses over-confidence about the
future self-control challenges of agents. ¢ A partially naive (B, 8) agent expects in the future
period t+s to have the following utility function’ (Rabin, O’Donoghue & others, 1999;
DellaVigna, 2009).

Upps = U + BOUpssir + PO Upisir + B8 Upsgys + (1.2)

B = [ the agent may be sophisticated about the self-control, if g = B fully naive, and g = 1
somewhere in between. The model combines self-control problems, a form of over-confidence
and naiveté about future self-control (Rabin, O’Donoghue & others, 1999).

Individual actions across the whole economy determine levels of wealth accumulation.
According to Rae (1834), the effective desire of accumulation, a psychological factor which is
mostly captured in the discount rate in the field of economics differ across countries and it
determines a society’s level of savings and investment. The pleasure produced by the prospect
of current consumption and the related displeasure of deferring such existing satisfaction are
some of the factors that influence choices (Rae & Mixter, 1905; Frederick, Loewenstein &
O’donoghue, 2002). A further argument suggests that consumers can only defer current
consumption to future time if the future utility has a higher reward on the current satisfaction,
that is;

Ut(cf,.cy) > Ut(cs, . Cr) (1.3)

If we include the budget B(E) for an individual, the discounted utility model, a person should
accept prospect X if:

r T
1 1
AT—t > = qaT-t 14
(Ct,...CTI}é%)éEoUX) Z[ 1 + 6] C(CT) (Ct,...g-vl)ae)é(Eo) Z[ 1 + 6] C(C‘L') ( )

=t =t

B(E) denote individual budget, 6 represents the individual pure rate of time preferences (one’s
discount rate, meant to show the collective effects of the “psychological” motives (Frederick,
Loewenstein & O’donoghue, 2002). There is a need to understand what really influence the
discount rate across individuals given the assertion that financially literate people generally
make better financial decisions compared to those deprived of financial literacy.

Alternative models of inter-temporal choice that provide additional arguments to individual
behaviour are habit formation models, anticipatory utility models, reference point models, and
visceral influences models (Frederick et al., 2007). These models play a pivotal role in
influencing inter-temporal choice as they assume the state in which an individual is found in,
affect their decision making. Understanding and framing of the behaviour of individuals
assumed to be making choices under certain states might provide insight into individual
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financial behaviour. It is also important to understand the intrinsic discount rate and risk
preferences parameter of an individual in a given state.

Frederick et al (2007) noted that anticipatory utility involves variation in inter-temporal choice
behaviour due to variation in individual abilities to visualize the future and conditions that
promote or impede such mental images. They further point out that near-term consumption
provides only consumption utility while future consumption brings both consumption utility
and anticipatory utility. This provides a possible clue as to why individuals discount different
goods at varied rates. Utility from anticipation generates a downward bias on predicted
discount rates, and this downward bias is believed to be enormous for goods that provide more
anticipatory utility (Andersen et al., 2008). Considering the role played by financial literacy in
influencing intertemporal choices, variation in students’ discount rates if any could be
explained by the anticipatory utility.

Diminishing marginal utility is an instantaneous concave utility function that encourages an
individual to spread consumption over time, which is contrary to the positive time preference
discount rate that motivates an individual to concentrate consumption in the immediate period
(Frederick, Loewenstein & O’donoghue, 2002; Harrison, Lau & Rutstrom, 2007; Andersen et
al., 2008). Caring and not caring for future is mainly driven by the diminishing marginal utility
on resources and income. Time preferences are believed to be characterized by a constant
discounted utility but further researches submit that discount rates are not constant and can be
represented in a hyperbolic discounting function. Hyperbolic discounting is frequently used to
describe a person with a decreasing rate of time preference and usually the implicit discount
rate over longer time horizons is smaller than the implicit discount rate over immediate time
horizons (Benzion, Rapoport & Yagil, 1989; Chapman, 2000; Frederick, Loewenstein &
O’donoghue, 2002).

1.6.5 Risk preferences

A risk preference choice involves a decision with a known probability of losses or gains while
an uncertain choice involves a decision with an unknown probability of a gain or a loss
(Tversky & Kahneman, 1992). There are a number of ways of eliciting risk preferences that
depend on what one wants to elicit from the subjects. The methods that have been commonly
used are the Balloon Analogue Risk Task (BART), a single choice of how much to apportion
between a safe and risky asset, for example, multiple price list choices, the single choice
between gambles and non-incentivized questionnaires (Charness et al., 2013). The major aim
of measuring risk preferences using the methods above is to try to determine whether the
outcomes correlate with the real world human attitudes and behaviour. Charness et al., (2013)
submit that the choice of an instrument to be used to elicit risk preferences depends on the level
of knowledge and abilities to comprehend questions by subjects.

When individuals make decisions they face risk on the choices under consideration. There is a
growing need to understand individual risk as a way of providing beneficial guidance in
improving the welfare of individuals. There is consensus on the fact that risk changes in line
with incentives (Frederick et al., 2007). Potentially low returns from action are associated with
loss aversion behaviour. Individuals would like to avoid regret at all cost. The contextual
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framework in which an individual’s preferences are formulated alters the risk preferences
resulting in different behaviour on situations that may be identical (Tversky and Thaler, 1990).
If people are loss averse, contextual factors such as assurance of a return can increase chances
of taking the risk. The variance in the reward is the risk associated with preferences. Risk is
also associated with emotions and self-gratification. Risk preferences are also affected by
overweighting small probabilities (Chen and Jia, 2005). The complex nature of financial
decisions makes decisions irrational due to the prevalence of shortcuts. Investors may have an
inclination to avoid embarrassment and regret as well as seeking pride and praise resulting in
them holding loss-making investments (Capuano and Ramsay, 2011).

In addition, people prefer the risk that is known over unknown risk (Ahn et al., 2014). The
errors that individuals make when they make decisions result in choices that are biased with
reference to their wealth and income. Suboptimal financial choices are realised due to changing
reference points in a trial and error process (Politser, 2008). According to Polister (2008), some
sub-optimal choices are due to the prospect theory that involves editing and evaluation. People
may take a risky decision because they simplify the transaction without considering the net
worth.

In brief, the utility function of risk preferences is given as U(%, s) where x; is a risk choice of

a lottery, r is the reference point and s is the state one is found in (DellaVigna, 2009). Risk
preferences are sometimes influenced by learning, reinforcement and experience. Only parts
of valued memories are remembered when individuals make financial choices. More so,
experience increases precision in making financial decisions and reduces memory
exaggeration. Given their experience, individuals can recall their emotions about a condition
more correctly with little variation in their perceptions while taking cognizance of value
(Schmid, 2008).

1.7 Components of financial literacy

Financial literacy is usually categorized into four content areas namely, borrowing, saving or
investing, personal finance basics and protection (Huston, 2010). Literature over the last decade
has used four distinct content areas at varying degrees. Personal finance basics include
management of money, time value of money, inflation and personal finance concepts such as
budgeting among others (Huston, 2010; Shockey and Seiling, 2004). These concepts are critical
when evaluating and appraising investments as well as other inter-temporal choices. Inter-
temporal transfers of income between time periods include borrowing which involves bringing
future resources into the present consumption by use of credit vehicles such as consumer loans
or mortgages. Investment, as well as saving, involves future use of resources, this could be
through stocks, cash, bonds, mutual funds and other commodities. Protection of assets include
either insurance instruments or other risk management strategies (Huston, 2010). The scope for
financial literacy can be widened to cover financial planning, taxes, retirement and debt
(Schwella and van Nieuwenhuyzen, 2014).

A critical aspect of financial literacy domains is that they involve an aspect of risk associated
with probabilities of losses that are known or are uncertain. Another clear feature synonymous
with financial literacy is the inherence of time preferences (Meier and Sprenger, 2010). These
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characteristics are prevalent when individuals are involved in borrowing, money management,
retirement, savings and investment decisions among others. The inter-temporal choices are
mainly determined by discount rates attached to time preferences as well as risk parameter
linked to risk preferences (Andersen et al., 2008).

1.8 Empirical Literature review

1.8.1 Financial Literacy and students

The demand for financial literacy is a reality in the present world, which is characterized by
information asymmetry, market concentration and a continuously evolving world. Offering
financial literacy in learning institutions has some economies of scale considering the high cost
of providing financial education. What is not clear about financial literacy of students is its
impact on financial behaviour, financial knowledge, confidence, risk preferences and time
preferences. Researchers are also keen to understand the impact of financial literacy on
financial behaviour considering an individual’s financial knowledge, perceptions, attitudes,
characteristics and background. Some of the debated characteristics that has gain prominence
in financial literacy research on students are; gender, field of study, type of residence, class
rank, employment status, work experience, parents’ education, type of school for student,
education loan (debt), cognitive ability, behaviour intentions, race, religion, age, saving and
investment, income, marital status, knowledge versus perceived knowledge, confidence, use of
credit cards, social and economic structure and attitudes among others (Mandell, 2008; Cull &
Whitton, 2011; Shambare & Rugimbana, 2012; Laborde, Mottner & Whalley, 2013; Németh,
2014).

A number of studies used survey data to investigate the level and impact of financial literacy
amongst students. A major conclusion is that there are low levels of financial literacy amongst
students across the whole world (Lusardi, Mitchell & Curto, 2010; Shambare & Rugimbana,
2012; Luksander et al., 2014; Németh, 2014; Schwella & van Nieuwenhuyzen, 2014). Students
have been found to over or understate their perceived knowledge compared to their actual
knowledge (Laborde, Mottner & Whalley, 2013; Luksander et al., 2014; Németh, 2014).
Studies also found low levels of financial literacy in certain population subgroups, especially
female students, people from particular economic and social background, and race, among
others (Chen & Volpe, 2002; Lusardi, Mitchell & Curto, 2010; Luksander et al., 2014; Németh,
2014). To the contrary, some studies found no differences in financial literacy across gender,
the area of study and secondary school education among others (Cull & Whitton, 2011; Taylor
& Wagland, 2013). Findings to date suggest the impact and levels of financial literacy amongst
students vary from one instance to another.

A couple of researchers have also employed experiments in conjunction with questionnaires.
Students exposed to financial literacy showed positive financial behaviour and attitudes (Carlin
& Robinson, 2012; Batty, Collins & Odders-White, 2015). Batty et al (2014) carried out
experimental research on fourth and fifth grades they concluded that students who acquire
financial education were financially literate after a year. In a separate experimental study,
Carlin and Robinson (2012) concluded that students exposed to financial education were
financially savvy when compared to students not exposed to financial education. In a related
experimental study Meir and Sprenger (2013), investigated the time preferences of individuals
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participating in a volunteer income tax assistance (VITA) credit counselling program offered
by Boston city in conjunction with credit firm. They used the standard incentivized
experimental method of multiple price list to conclude that individuals who participated in the
information session had a higher discount factor.

Cognitive abilities, increase the propensity to read financial news and increased savings were
some of the outcomes of financial literacy (Becchetti, Caiazza & Coviello, 2013; Sayinzoga,
Bulte & Lensink, 2014). Becchetti et al (2013) in experimental research that had a treated and
control group of high school students concluded that financial education benefitted those that
had little financial knowledge at the beginning. In addition, Sayinzoga et al. (2014) in
experimental research with small scale farmers found that farmers who received financial
literacy increase savings and had a high business start-up. Research on comparing risk and
time preferences amongst students has not been clearly exhausted, Bernheim, Garrett & Mak
(2001) found no differences across students in the USA. There is a need to have an appreciation
of the impact of financial literacy on university students’ attitudes, perceived financial
knowledge and actual financial knowledge as a way to determine their effect on financial
decisions and behaviour.

1.9 Measurement of Financial literacy

Huston (2010) highlighted the importance of defining and appropriately measuring financial
literacy. Understanding educational impact, as well as barriers to beneficial financial choice, is
critical in financial literacy public policy appraisal. Research on financial literacy uses mainly
surveys, aptitude tests, questionnaire, content test, behaviour intentions and experiments to
elicit data. Popular tools that have been used to investigate the presence of financial literacy in
students are self-assessment, content/aptitude/performance test, experimental approaches,
saving and investment intentions, debt, preferences measuring instruments and cognitive skills
that include numeracy among others (LaBorde et al., 2013; Lee and Mueller, 2014; Németh,
2014; Sabri et al., 2010; Shahrabani, 2013, 2012).

Lusardi and Mitchell (2011) developed a financial literacy measuring tool which focuses on
ascertaining where people get information that they use to make financial decisions and how
they plan for retirement. The tool also measures an individual’s knowledge, understanding of
the financial literacy concepts and principles underpinning effective financial decision-making.
Lusardi and Mitchell (2011) were also interested in respondents’ risk preference profile and
their ability to differentiate between various levels of risk in relation to expected returns.
Financial literacy and knowledge indicators can be used as inputs to the model that focusses
on financial education and might explain differences in financial outcomes such as savings,
investing and debt behaviour (Lyons et al., 2006).

1.10 Data

The data used in the study was gathered from the University of the Free State students based
on Bloemfontein and Qwaqgwa Campuses. The choice of the subjects used in the experiment
was mainly driven by the fact that the subjects were a convenient sample to the researcher. In
addition, the high cost of running an experiment restricted the researcher in spreading the study
across a number of universities.
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Paper 1, paper 2 and paper 4 data were gathered from the Bloemfontein Campus. Bloemfontein
Campus has more students enrolled in the Economic and Management Sciences Faculty when
compared to Qwaqwa Campus. Variation in the methods used to measure preferences in the
experiments prompted the researcher to collect and analyse data separately from the two
university campus. A total of 192 students completed a questionnaire, multiple price list time
preference and risk preferences tasks as well as a financial literacy test. The Multiple Price List
(MPL) experimental procedure used in the research was modified to suit South African
currency and context by the Research Unit in Behavioural Economics and Neuroeconomics
(RUBEN) at the University of Cape Town in South Africa (Harrison et al., 2005; Holt and
Laury, 2002; Andersen et al., 2008). Subjects completed (four) risk aversion and (four) time
preference tasks. Each task had 10 binary choices meaning each subject completed 80 choices
and the whole group completed 15 360 risk and time preferences choices. Ten per cent of the
participants were selected and paid for one of the eight tasks they played that was randomly
chosen (Andersen et al., 2008).

Paper 3 data was collected from the Qwaqwa Campus. A total of 85 university students
completed a questionnaire and a binary choice experimental game that used tokens allocated
over time. A simple binary choice time preference task was used to collect students’ individual
discount rates. In the time preference task, the subjects were asked to allocate five tokens
between two periods; that is, after 2 weeks or after 6 weeks- resembling an investment or
savings venture.

1.11 Methods

The study uses STATA software to execute a wide range of data methodology analysis. Paper
1 used a full information maximum likelihood (FIML) estimation on expected utility
exponential function focusing on homogeneous and heterogeneous preferences as well as
ordinary least squares (OLS) regression. The dependent variables are risk preferences and time
preference variables for the maximum likelihood model. The OLS model dependent variable
is financial literacy. Paper 2 used t-test and OLS regression. The dependent variable in the OLS
model is financial behaviour. Paper 3 used a negative binomial regression model (NBRM) and
OLS in the data analysis and dependent variables are discount rate and time preferences index
respectively. Finally, paper 4 used t-test, ordered probit regression model, probit model and
OLS model. The dependent variables are individual discount rate and financial literacy
chronologically.

1.12 The organisation of the thesis

This study is made up of six chapters. Chapter 1 above, gives a brief background of financial
literacy, financial behaviour, time preferences and risk preferences. It also gives a brief
background of some researches on financial literacy and how financial literacy is usually
measured. Chapters 2 to 5 are individual research papers. Chapter 2 focusses on the impact of
financial literacy on risk preferences and time preferences of university students. The chapter
explores financial literacy policy interventions that can improve the wellbeing of citizens. It
also investigates the probable major beneficiaries of a financial literacy education program.
Chapter 3, examines whether risk preferences, time preference, financial behaviour, confidence
and financial literacy of university students differ by financial literacy level. It also explores
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factors that influence the financial behaviour of university students. The conceptual frame work
of chapter 3 is based on the framework of financial literacy model. The chapter examines how
financial literacy can improve wellbeing. Chapters 4 and 5, dwell on the impact on financial
literacy on time preferences. Chapter 4 uses tokens to measure time preferences while chapter
5 uses multiple price lists unique initial switching point to measure time preferences. Chapters
4 and 5 looks at intertemporal and financial literacy. Intertemporal decisions help individuals
to accumulate wealth. The chapters examined the relationship between intertemporal choice
and financial literacy in a bid to understand how individuals’ wellbeing can be improved.
Chapter 6, which is the closing chapter presents the thesis findings.
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CHAPTER 2:

Risk preferences, time preferences, indecisiveness and financial literacy:
Laboratory evidence!

Abstract

The aim of this study is to investigate the impact of financial literacy on risk preference and
time preference choices of university students. The study collected data using a questionnaire,
implemented a multiple price list risk preference and time preference experiment, and
administered a financial literacy test on 192 university students (female=53%). A maximum of
15 360 risk preference and time preference choices were elicited from the subjects. The
research categorized students who scored a mark above average in the financial literacy test as
high financial literacy group and those that scored marks below average as low financial
literacy group. The study employed a full information maximum likelihood joint estimation on
an expected utility exponential function focusing on homogeneous and heterogeneous
preferences for students. Research results showed that financial literacy is significantly related
to risk preferences and time preferences of university students with low financial literacy after
controlling for individual characteristics. The paper, therefore, concluded that financial
education is beneficial if targeted on university students with low financial literacy. High
financial literacy among university students is associated with patience attitude. The study
found significant risk aversion and impatience among university students. The study also
concluded a significant structural risk preference and time preference behavioural error. The
study observed low levels of financial literacy among university students. An ordinary least
squares regression model show that indifference or indecisiveness on lottery choices increases
as financial literacy decreases. Providing financial literacy to university students reduces
indecisiveness in preference choices.

Keywords: Risk preferences, Time preferences, financial literacy, indecisiveness,
experiment, multiple price list

JEL Classification: D14; D99; G11; 122
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2.1 Introduction

Financial decisions involve making choices that may have risk preferences and time preference
choice outcomes. Economic agents faced with risk preference and time preference choices are
known to exhibit varied behavioural outcomes mainly driven by cognitive ability, affection,
habit formation, visceral influences, temptation, and anticipatory utility (Van Rooij et al., 2007;
Frederick, 2005; Frederick et al., 2002). The quest to understand the difference in financial life
outcomes that prevail between high financial literacy and low financial literacy individuals
require a clear assessment of how economic agents make risk preference and time preference
choices. Research evidence shows that individuals are prone to making financial errors
(Lusardi and Mitchell, 2011). The prevalence of errors in making risk preference and time
preference choices by individuals need to be examined in the context of their financial literacy.

The prominent question that requires an empirically tested behavioural finance outcome is, ‘are
there variations in risk preference and time preference choices exhibited by people with
different levels of financial literacy?’ An answer to this question will provide a deeper
understanding of the role financial literacy play in shaping individual financial life outcomes.
The aim of this study is to explore whether financial literacy level impacts on one’s risk
preferences and time preferences choices. The study also examines if the level of financial
literacy has impact on financial decision making. Our evidence comes from a laboratory
experiment with university students as the subjects. These subjects were enrolled in a Bachelor
of Commerce degree in the Economic and management Sciences Faculty at the University of
the Free State in South Africa. A total of 192 subjects participated in multiple price list (MPL)
risk preference and time preference experiment.

The university students also filled in a questionnaire that collected their personal information
and wrote a financial literacy test to gauge their financial literacy level. The subjects completed
a total of four MPL risk preference and four MPL time preference tasks or games. In total, the
subjects made a maximum of 15 360 choices from the 8 tasks completed, which were used in
the analysis. The study uses expected utility function maximum likelihood and ordinary least
squares regression models to analyse data. Ten per cent of the participants were paid actual
value of money for their choices in a chosen game. The use of money incentives restricts
subjects to make choices on one good (Harrison et al., 2005). Our study focusses on lottery
measured risk aversion and patience for subjects given their levels of financial literacy. All
subjects who score a mark above average in the financial literacy test are categorised as high
financial literacy group while those who score a mark below average are classified as low
financial literacy group.

Our results from the maximum likelihood regression analysis show that financial literacy is
associated with risk preference and time preference choices of students with low financial
literacy after controlling for individual characteristics. The whole group was risk loving and
patient when we included multiple switching and after factoring out indifference (multiple
switching on lotteries), the whole group was risk-averse and impatient. The expected utility
exponential function maximum likelihood regression show that indifference or indecisiveness
is significant in making risk preference choices. An ordinary least squares regression model
shows that indifference or indecisiveness increases as the level of financial literacy decrease,
showing that students with low financial literacy are more likely to struggle to make risk
preference and time preference choices. Our findings show that financial literacy plays an
important role in financial decision making. The paper concluded that indifference (multiple
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switching on lotteries) or indecisiveness is significantly more prevalent in risk preferences
tasks than in time preference tasks. Indecisiveness increases as the level of financial literacy
decreases, showing that providing financial literacy improves financial decision making. Our
results also show that subjects with higher levels of financial literacy had a higher proportion
of larger later (patient) choices compared to subjects with lower financial literacy, showing that
financial literacy makes subjects with higher financial literacy more patient, increasing the
probability of them earning a higher return from their choices.

The possibility that the level of financial literacy could be correlated with risk and time
preferences is important for a minimum of two reasons. First, differences in behaviour biases
due to the level of financial literacy can sum up to market outcomes which may make it possible
for authorities to design public policies to reduce the negative effects. Secondly, the evidence
is critical in assessing short run psychological behaviour (temptation) and long-run
optimization of an individual with different levels of financial literacy (Benjamin et al., 2013;
Brocas and Carillo, 2006; Burks et al., 2009).

Financial knowledge, numeracy, ability to make beneficial financial decision and capability to
use financial skills are aspects of cognitive ability (Delavande et al., 2008). Risk preferences
entail making choices with a chance of a gain or a loss while time preferences encompass
intertemporal choices, that is, choices over time (Frederick, 2005). Indecisiveness is an
exhibition of doubt or indifference concerning two or more possible choices (Eliaz and Ok,
2006). A number of studies have explored the impact of cognitive ability on risk preferences
and time preferences. Benjamin et al. (2013) in a Chilean high school students study conclude
that subjects with higher mathematics score exhibited less small-stakes risk aversion. There is
evidence of a strong correlation between cognitive ability and risk aversion when measurement
error in risk aversion is corrected for (Huck and Weizsacker, 1999). In addition, Dohmen et al.
(2010) conclude that people with lower 1Qs are more risk averse and impatient. Another study
found out that cognitive load increases risk aversion (Whitney et al., 2008). On the other hand,
Frederick (2005) found differences in time preferences across gender while Benjamin et al
(2013) noted that students who are good in mathematics are more patient. Jacobson and Petrie
(2009) in an experimental study with an adult population in Rwanda that focused on how
mistakes over risk preferences explain financial decisions concluded that risk aversion and
inconsistent lottery choices interact significantly. Prasad and salmon (2013) used a principal-
agent experiment and found that subjects who make consistent choices earn more money than
those who make inconsistent choices.

Inconsistent choices are a clear movement away from the assumptions of the expected utility
theory. Research under expected utility theory has frequently ignored inconsistent behaviour
and treated it as unobserved and uninformative noise (Jacobson and Petrie, 2009). The use of
MPL risk and time preference games in our study allowed subjects to make a single decision
at a goal (Andersen et al., 2008; Holt and Laury, 2002). Identifying the level of risk aversion
and patience is important in determining university students’ attitudes in making financial
decisions.

Our study is unique in that to the best of our knowledge it is the first to make use of MPL
experimental methodology to examine the impact of financial literacy on risk preference and
time preference choices in South Africa. Previous studies have used cognitive instruments such
as 1Q tests to examine the impact of cognitive ability on risk preferences and time preferences.
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Some of the studies that examined the relationship between risk preferences and time
preferences with cognitive ability are (Benjamin et al., 2013; Dohmen et al., 2010; Huck and
Weizsacker, 1999;Parker and Fischhoff, 2005). This is the first study to investigate the impact
of financial literacy on decision making using the joint estimation of multiple price list (MPL)
risk preferences and time preferences tasks. Studies on financial literacy in South Africa have
mainly focused on the level of financial literacy among citizens and a number of the studies
reported low levels of financial literacy (Shambare & Rugimbana, 2012; Roberts, Struwig &
Gordon, 2014).

Our findings can be compared with the studies below. Risk-averse subjects were found to be
more likely to take up experimentally provided education financing (Eckel et al., 2007).
Lusardi and Mitchell (2007) found out that financial education is beneficial to people with low
financial literacy. Becchetti et al (2013) in an experimental study with high school students
found out that financial literacy education helped students who initially had a low level of
financial literacy. Jacobson and Petrie (2009) found out that subjects more likely to make
mistakes were less likely to belong to savings group as they became more risk averse. Dohmen
et al. (2010) concluded that lower 1Qs subjects are risk averse. Prasad and salmon (2013) in
their experiment found out that subjects that make consistent choices are more likely to earn
higher rewards. Huck and Weizsacker (1999) found a strong correlation between cognitive
ability and risk aversion. The mixed outcome of results could be due to the fact that some
studies ignore background risk (Harrison et al., 2007). Our study employs joint estimation of
risk preferences and time preferences which caters for choice under risk.

The paper is organized as follows. The next section looks at the experimental procedure and
summary statistics, theoretical issues and statistical specification followed by results and
findings. Discussion and conclusion form the final section.

2.2 Experimental procedure and summary statistics.

Our study draws data from a total of 192 students at the University of the Free State in South
Africa. About 53% of the subjects were female and all the participants were enrolled for a
Bachelor of Commerce Degree made up of Bachelor of commerce in economics, investment,
law, administration, accounting, entrepreneurship, marketing, business management and
human resources. All the students were enrolled for a Personal Finance module taught during
August 2016 to December 2016. In short, the data was collected from the students before they
were taught content on the Personal Finance module which is basically a financial literacy
course.

The study uses Multiple Price List (MPL) experimental procedure modified to suit South
African currency and context by the Research Unit in Behavioural Economics and
Neuroeconomics (RUBEN) at the University of Cape Town in South Africa (Harrison et al.,
2005; Holt and Laury, 2002; Andersen et al., 2008). Subjects completed (four) risk aversion
and (four) time preference tasks. Each task had 10 binary choices meaning each subject
completed 80 choices and the whole group completed 15 360 choices. Ten per cent of the
participants were selected and paid for one of the eight tasks they played that was randomly
chosen (Andersen et al., 2008).

The selection process for payment was by quota random sampling where an equal number of
tickets equivalent to the number of participants were put in a hat and 10% were winning tickets.
After picking a winning ticket, subjects toss a 10 sided dice until a number between 1 and 8
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inclusive appears. If a number between 1-4 inclusive appeared after tossing a dice, the subject
was paid for a time preference task, where ‘1’ represented Task 1 and ‘4’ represented Task 4.
If the participant tosses a dice and a number between 5-8 appeared, they were paid for a risk
preference task. Where a ‘5’ represents the choice of risk preferences ‘task 1’ and ‘8’ is the
choice of risk preferences ‘task 4. The subjects were asked to tosses a 10 sided dice so that
they can select one row from the task or game chosen. We paid subjects the actual amount of
money depicted in the row chosen according to the instructions of the task. All the subjects
were paid 50 rands participation fee.

Subjects also completed a questionnaire which captured their personal information, financial
perceptions and financial behaviour. The Questionnaire was adapted from the National
Financial Capability Study (NFCS) (Lusardi and Mitchell, 2011). The subjects also completed
a 30 question financial literacy test that was part of the questionnaire. Questions in the financial
literacy test were adopted from Jumpstart, Dollar sense, Knowledge Assessment Survey
Questions and NFCS (Lusardi and Mitchell, 2011; LaBorde et al., 2013; Mandell, 2008). The
participant(s) with the highest score in the test was rewarded a money prize of R200. The
announcement of the R200 prize to be won was made before students participated in the
experiment.

The research enlisted the services of two research assistants who assisted in distributing the
document that included experimental tasks, questionnaire and a financial literacy test
(Appendix, B). Students were instructed to sit one seat away from each other by creating a gap
between the seats in the venue. The research assistants then distributed the document to the
participants. The subjects were asked to fill in a consent form which indicated that participation
in the study was voluntary. The researcher then read the instructions on how to play the time
preference games and the participants were given time to play a demo game before playing the
actual four games. This was followed by the reading of the instruction on how to play risk
preference games and the subjects were given time to play a demo game before playing the
actual four tasks. The games had written instructions included in the document and for clarity,
the researcher read them first before the participants completed the tasks. Subjects then
completed a personal information questionnaire and wrote a financial literacy test.

2.2.1 Measuring time preferences

Our study used MPL time preferences with two lotteries A and B where Option A represented
impatient behaviour shown by choosing a small sooner (SS) choice and Option B represented
patience signified by choosing larger later (LL) choice (Harrison et al., 2015; Andersen et al.,
2008)

Each MPL game had ten decision rows with two choice options A or B and subjects had an
option of choosing small sooner (SS) choice or Larger Later (LL) choice and all in all one
subject made 40 choices of time preferences. The design of the MPL tables row 1 are as follows
(Appendix, B). Table A/ task 1, subjects were asked to make a choice to receive R250 in one
week (t=0) or R254.20 in one month and one week(t =1), Table B, subjects were asked in row
1 to make a choice to receive R250 in one week (t=0) or R256.33 in three months and one week
(r =3), Table C, subjects were asked in row 1 to make a choice to receive R250 in one week
(t=0) or R262.82 in six months and one week (t =6) and Table D, subjects were asked in row
1, to make a choice to receive R250 in one week (t=0) or R276.29 in one year and one week
(t =12). The interest for the future period (larger Later) ranged from 10% in row 1 up to 100%
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in row 10. In short the individual discount rates given as IDR, T ) where (t) is present time
choice SS paid in a week and t is future time delivery larger later (LL). The LL time horizon
in the experiment were 1 month, 3months, 6months and 12 months (Table 2.1).

Table 2.1: Typical payoff matrix for the time preference experiments

Lottery A Lottery B Choose Aor B

row Payment in one week | Payment in one month and one week

1 R250 R250+ 10% interest=R252.09 A B
2 R250 R250 +20% interest=R254.20 A B
3 R250 R250+30% interest=R256.33 A B
4 R250 R250+40% interest=R258.47 A B
5 R250 R250+50% interest=R260.63 A B
6 R250 R250+60% interest=R262.81 A B
7 R250 R250+70% interest=R265.00 A B
8 R250 R250+80% interest=R267.22 A B
9 R250 R250+90% interest=R269.45 A B
10 R250 R250+100% interest=R271.70 A B

The participation fee and the risk preference game winners were paid on the day of the
experiments and all the other payments were paid using e-wallet according to instructions in
the games. E-wallet is an online banking system used by a South African financial institution.
With the e-wallet online banking money is paid through a mobile phone number and the
receiver does not incur a cost to withdraw the money from the bank. All subjects were asked
to provide phone numbers on the payment forms which made it possible to send the prizes that
were won. All time preferences winners were paid after a week to deal with present time bias
(Harrison et al., 2004; Alan and Ertac, 2015).

2.2.2 Measuring risk preferences
Table 2.2: Typical payoff matrix for the risk aversion experiments

Lottery A Lottery B
row p Rands | p Rands p Rands | p Rands | EVainrands EVgin rands Difference in rands
1]01 60 | 0.9 50 | 0.1 100 | 0.9 25 51 32.5 18.5
202 60 | 0.8 50 | 0.2 100 | 0.8 25 52 40 12
3103 60 | 0.7 50 | 0.3 100 | 0.7 25 53 475 5.5
4104 60 | 0.6 50 | 04 100 | 0.6 25 54 55 -1
5105 60 | 05 50 | 0.5 100 | 0.5 25 55 62.5 -7.5
6 | 06 60 | 0.4 50 | 0.6 100 | 04 25 56 70 -14
7107 60 | 0.3 50 | 0.7 100 | 0.3 25 57 775 -20.5
8 08 60 | 0.2 50 | 0.8 100 | 0.2 25 58 85 -27
9109 60 | 0.1 50 [ 0.9 100 | 0.1 25 59 92.5 -33.5
10 1 60 0 50 1 100 0 25 60 100 -40

The subjects had an option of either choosing one row for either lottery A or lottery B. Choosing
lottery B in row 1 shows a high degree of risk loving/seeking attitude while choosing lottery A
in row 10 is a reflection of the high degree of risk aversion attitude. The four risk aversion tasks
have four different prizes that appear follows; task/game 1(Al: 60 rands, 50 rands; B1: 100
rands, 25 rands), task/game 2 (A1:70 rands, 45 rands; B1: 110 rands, 10 rands), task/game 3
(Al: 200 rands, 120 rands; B1: 300 rands, 50 rands), task/game 4 (Al: 250 rands, 150 rands;
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B1: 400 rands, 10 rands) (Appendix, B). The probabilities of winning in the tasks were the
same for all tasks (Table 2.2). At the time of the experiment, the exchange rate was at 1USD:
12. 99 rands and the prizes won ranged between USD 1.54 (20 rands) to USD30.80 (400 rands).

2.3 Theoretical issues and statistical specification

The study follows the methodology applied by Harrison et al., (2015) and Andersen et al.,
(2008). The research data is analyzed using full information maximum likelihood structural
models of unobserved choices processes (Harrison et al., 2015; Andersen et al., 2008). The risk
preference and time preference models record the unobserved choice processes. Preferences
analyses may involve an unobservable trade-off between short-run temptation (risk
preferences) and long run optimization (time preferences) (Fudenberg and Levine, 2006;
Benhabib and Bisin, 2005). The study used observed choice data from risk preference and time
preference tasks to estimate the discount rates and risk preference parameters using the
maximum likelihood models. The strength of the full information maximum likelihood models
is that they use all the available data on risk and time preferences to estimate the parameters. It
therefore means that each and every choice made a subject is used to calculate their risk
preference parameter and their discount rate. Our analysis is premised on the canonical cases
of expected utility (EU) and exponential (E) discounting.

The background consumption is set at zero for all subjects. Negative discount rates in our
analysis showing the absence of background consumption are normal and are an indication of
low discount rates for the subjects (Andersen et al., 2008). The research assumed a risk-neutral
discounting model to allow us to calculate the individual discount rate of subjects for the MPL
time preferences games (Andersen et al., 2008). Equating the two lotteries indicates that the
subject is indifferent on the lotteries which allow us to calculate the individual discount rate at
the level. The study specified the following equation:

My = (1/(1 + 8))Myyr (2.1)

Where M, is the monetary outcome at time t present time that provides a smaller sooner (SS)
consumption, M;,. isthe monetary outcome at time t + t that yields a larger later (LL) future
period consumption and § is the individual discount rate. The paper calculated § using the
lottery prizes given in the MPL tables. Discount rates can only be inferred if one knows an
individual’s risk attitudes therefore discount rate experiments were not estimated separately
but in conjunction with risk preference experiments. This catered for choice under risk situation
in making time preference choices (Andersen et al., 2008).

The utility of income is given by the power utility function which shows constant relative risk
aversion (CRRA) (r) as shown in (equation, 2.2):

UM)=(w+ME/(1-r1) (2.2)

Where r= 1 , and if r<O the utility function is convex, showing risk loving or seeking
behaviour, when r=0 the utility function is linear, showing a risk neutrality behaviour and for
r>0 the utility function is concave revealing some risk aversion attitude. The paper assumed
that the background consumption () is zero. The shape of the utility function determines risk
preferences under EU. Risk aversion has been concluded in a number of field and laboratory
experiments for small and huge amounts offered on lotteries (Holt and Laury, 2002;Harrison
et al., 2007). There is evidence of present biasedness when individuals are offered amounts of
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money in the present time, but the passion disappears over choices of amounts offered on
varied dates in future (Andersen et al., 2008). The study implemented a front-end-delay by
paying all present-day choices after 7 days for the time preference experiment ruling the
possibility of temptation and hyperbolic discounting. Subjects participating in a risk preference
task are susceptible to temptation since the payment is disbursed on the present day that is, the
day the games were played, assuming the absence of self-control.

Our tasks have two outcomes in each lottery and the EU for each risk preference lottery is
EUi=Yj=12(0(M; )XU(M;/0)) = Xj=12(p(M; )XU (M})) (2.3)

The paper assumes nj = 1, in the risk aversion task, income earned instantaneously is thought to be
divided over 1 periods of time. All risk preference tasks were paid on the day the experiment was
carried leading to the assumption that income is divided in one period. The study calculated the EU
for each lottery pair for estimate r using a simple stochastic specification by Holt and Laury
(2002) by specifying the following ratio:

VEU = EUY " I(EU™ + EU™) (2.4)

Where EUA stands for Option A, EUg stands for Option B and u is a structural ‘noise parameter’
for the risk preference task (Wilcox, 2011). The index VEU is associated with choices made by
subjects, the specification ¢VEU > 1/2 is predicted if option B is selected in the lottery. The
observed choices as well as the estimate of r and u determine the likelihood of risk aversion
responses, conditional on the EUT and CRRA specification being true. The conditional log
likelihood for the risk preference response is:

INLRA(r; i y; @; X)=2i((n(VED) |y; = D) + (In(1 = VEU)|y;= =-1))  (2.6)

Where yi=1(-1) stands for the choice of Option B(A) lottery in the risk preference lottery task
i. The individual characteristics, that is, financial literacy, age, gender, financial decision-
making status, multiple switching, and income are represented by variable X.

The paper specified an index of the difference between the present values conditional on r and
o for the time preference model as follows:

vev = Py P 1(PvY + PYT) (2.7)
Where v represents structural ‘noise parameter’ for the time preference choices. The
conditional log likelihood for time preference is given as:

INLPR(8; 15 15 v; y; 4 X)=2((In(VPV) |y; = 1) + (In(1 — VPV)|y;= = —1)) (2.8)

Where yi=1(-1) stands for the choice of Option B (A) lottery in the time preference lottery task
i. The parameter A defines the number of periods over which the delayed monetary amounts in
the discount rate choices are divided over time (Andersen et al., 2008).

The joint likelihood estimation of the time and risk preferences responses is specified as
follows:
InL(8; r;u;v;y; 4;X) = InLR4 + InLPR (2.9)

40



The study ran an expected utility exponential function full information maximum likelihood
regression analysis on homogenous preferences and then on heterogeneous preferences where
the research controlled for individual characteristics. Harrison et al., (2015) recommended the
use of full information maximum likelihood regression model in analysing multiple price
experiment data. Single data point estimation fail to analyse all the information provided by
the subjects in the experiment. The research also controlled for indifference in choices shown
by individuals engaging in multiple switching over lotteries in the analysis for the total group
of university students. The dummy variable of an individual multiple switching was coded ‘1’
for multiple switching on a lottery and ‘0’ otherwise. Multiple switching on lotteries is when
subjects switch more than once between lotteries.

2.4 Results and findings

Of the 192 university students that participated in the study, about 53% of the subjects were
females. A total of 15 360 risk preference and time preference choices were collected from the
university students and used in the analysis. The average score in the financial literacy test was
40%, showing that there are low levels of financial literacy amongst university students. The
lowest and the highest marks scored in the financial literacy test were 3% and 80% respectively.
Roberts, Struwig and Gordon (2014) also reported low levels of financial literacy among South
African citizens. The study asked the subjects to give the estimate of the amount of money they
spend per month in the questionnaire. The average income spend in a month by each subject
was R1543. The average age of the participants was 22.3 years, the oldest participant was
44years and the youngest was 18 years old.

Table 2.3: Descriptive statistics

Variable Obs Mean Std. Dev. Min Max
female 192 0.53 0.4993 0 1

age 192 22.28 3.2346 18 44
income 192 1543.49 1189.03 500 10000
literacy 192 40.00 16.32 3.3 80

Other variables that were used in the analysis are financial decision-making status. The study
asked students a question which required them to indicate if they made a financial decision on
their own, made a financial decision jointly with somebody or they were non-financial decision
makers. Students also indicated their geographical location whether they lived in urban or rural
areas. The paper captured multiple switching on risk preference (switchR) and time preferences
(switchIDR) with a dummy variable ‘1’ multiple switching ‘0’ otherwise.

2.4.1 Time preferences choices by financial literacy level

The study recorded all choices made by the subjects for all the time preferences and risk
preference tasks played. If a subject chose option A it was coded choice ‘1’ and if the subject
chose option B we code the choice ‘0’. The research split the subjects by their financial literacy
level. Subjects that scored a mark below average in the financial literacy test were categorised
as low financial literacy group while subjects that scored a mark above average were
categorised as high financial literacy group. Low financial literacy subjects stood at 52% while
high financial literacy subjects constituted 48% of the participants. An average mark in a test
reflects the mean score of the subjects in an assessment and can be used to represent the general
performance of the whole group (Hilmer & Hilmer, 2014). All the 192 students made a total
of 7680 (time preference) choices.
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Figure 2.1: Time preferences choices for all tasks

The 7 680 choices for all time preferences tasks are represented in Figure 2.1. The study
recorded the proportion of impatient choices selected by subjects (Figure 2.1). An individual
who is neither patient nor impatient is expected to trace the ‘neutral’ curve. In all the tasks
played, individuals with higher financial literacy were generally more impatient at low stakes
of the lottery with the maximum proportion of impatient choices of about 90% selected in row
1 compared to 80% of low financial literacy group. High financial literacy students were more
patient than low financial literacy at higher prize stakes, although the variation in patience
attitude is not significant (also see Appendix A).

2.4.2 Risk preferences choices by financial literacy level

risk preferences
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Figure 2.2: risk preferences choices for all tasks

The paper recorded a total of 7680 risk preference choices from selections made by a total of
192 students. All choices for option A in all the risk preference lotteries played were coded ‘1’
and all choices for option B are coded ‘0’. Choosing option ‘A’ in row 1 is selecting a safe
lottery and the study recorded proportion of safe choices made by subjects categorised by
financial literacy. Figure 2.2 shows that subjects with high financial literacy were more risk
averse when compared with low financial literacy subjects, although the variation in risk
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attitudes is not significant. All in all, 90% of students with high financial literacy chose lottery
A'in row 1 for all tasks completed compared to 70% of the subjects with low financial literacy.
High financial literacy subjects are more likely to trace the predicted safe choices when
compared to low financial literacy subjects. The ‘predicted’ curve shows the choices a risk
neutral individual is expected to make in the risk preference task.

2.4.3 Multiple switching between binary lotteries

Measuring risk preferences using MPL procedure has its own challenges and advantages
(Frederick, 2005; Harrison et al., 2005). Measuring the individual level of risk aversion is only
possible if the subject exhibits a unique switching point on the given binary choices. Multiple
switching on option A or B in the tasks played is a sign of indifference or indecisiveness. The
study split the subjects across financial literacy level and arranged the games according to the
size of the prizes they offered, where task 1 or game 1 has a low prize and game 4 has the
highest price (Table 2.4).

Looking at all the four risk preferences games played, an average of 43% all the participants,
49 % of subjects with low financial literacy and 34% of subjects with high financial literacy
exhibited multiple switching across the binary choices lottery A or B. On average 45% of male
subjects had multiple switching between lotteries A or B with a higher number of those with
low financial literacy (49%) exhibiting the multiple switching traits compared to a lower
number of those with high financial literacy (37%). On average 41% of all females, 48% of
females with low financial literacy and 31% of females with high financial literacy switched
multiple times that is, more than once between the lottery A or B. In all cases, that is, for games
1 to 4, subjects with low financial literacy exhibited a higher percentage of multiple price
switching compared to their counterparts with high financial literacy. In game 4, male subjects
with high and low financial literacy had the same percentage of multiple switching (47%),
showing that as the prize became larger indecision between binary lotteries increased for all
male subjects.

Table 2.4: Percentage of multiple switching subjects in the risk preference tasks.

Task subjects | Average Low fin literacy High fin Literacy
multiple Multiple switching | Multiple switching
Switching %
Composite all All 43% 49% 34%
games played male 45% 49% 37%
female | 41% 48% 31%
Task/Game 1- All 41% 50% 27%
Table E male 44% 49% 34%
female | 38% 51% 23%
Task/Game 2- All 43% 49% 34%
Table F male 44% 52% 30%
female | 41% 45% 36%
Task/Game 3- All 42% 49% 39%
Table H male 45% 48% 40%
female | 39% 44% 32%
Task/Game 4- All 45% 47% 43%
Table G male 47% 47% 47%
female | 43% 50% 34%
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Moving on to all the four time preferences games played, 34% of all participants in the study
exhibited multiple switching across the binary choices. Comparing the subjects by financial
literacy level, subjects with low financial literacy had an average of 40% multiple switching,
whereas subjects with higher levels of financial literacy had an average of 26% multiple
switching. This shows that use of MPL method of eliciting time preferences and risk
preferences is more suitable for people with higher cognitive ability. A higher percentage of
multiple switching by lower financial literacy shows that university students are more likely to
face indecision in making preference choices shown by indifference between lotteries.
Indifference shows indecisiveness in making risk preferences and time preferences choices. If
this behaviour is true in the real world, low financial literacy subjects will fail to optimize return
from their preference choices. There was a higher percentage of multiple switching on lotteries
for the risk preferences tasks as compared to time preferences which suggest that indifference
or indecisiveness is higher when individuals are asked to make choices on risk tasks. It also
shows that a risk preference task requires higher cognitive ability to complete (Andersen et al.,
2008). Andersen et al. (2008) also pointed out that the risk preference behavioural error, that
is, ‘structural error’ between lotteries is larger than the one for time preferences. Our study
confirms their argument in as far as the behavioural error is concerned.

Table 2.5: Percentage of multiple switching subjects in the time preference tasks.

Task subjects | Average Low fin literacy High fin Literacy
multiple Multiple switching | Multiple switching
Switching %
Composite all All 34% 40% 26%
games played male 34% 37% 27%
female | 34% 42% 25%
Task/Game 1- All 34% 39% 27%
Table A male 36% 40% 29%
female | 33% 39% 26%
Task/Game 2- All 31% 38% 20%
Table B male 30% 34% 23%
female | 32% 43% 18%
Task/Game 3- All 36% 40% 31%
Table C male 33% 35% 29%
female | 39% 44% 32%
Task/Game 4- All 35% 42% 26%
Table D male 36% 40% 29%
female | 35% 44% 23%

Our findings are quite insightful. Lower financial literacy is highly associated with
indifference and indecisiveness between the binary lotteries. The findings provide a laboratory
observation of subjects with a different level of financial literacy and how they respond to risk
financial decisions. Our results show that subjects with low financial literacy exhibited sub-
optimal behaviour as they are more likely to struggle to choose a lottery that maximizes their
utility. A t-test analysis showed a significant difference of risk preference choices by financial
literacy level for all the four tasks (results can be provided on request). The variable financial
literacy is represented as a dummy variable which made it possible to analyse a t-test. Our
results are not unique, other studies have also concluded a high number of subjects making
mistakes in binary choices tasks. Jacobson and Petrie (2009) in an experimental study with
Rwanda adult population found that 50% of the subjects that participated in the study made at
least one mistake in their choices. In our study, we treated multiple switching between lottery
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A or B as committing financial decision mistakes or indecisiveness, although a number of
studies have equated the action to indifference between lottery A and B ( Meier and Sprenger,
2013;Harrison et al., 2005).

2.4.4 Financial literacy and indifference on lotteries
The study specified an Ordinary Least Squares regression model below:

FL=a+ D+ BR+¢ (2.10)
Where FL is the financial literacy score, D is a dummy variable for multiple switching
(SwitchIDR) in the time preference tasks coded ‘1’ if individual multiple switches and ‘0’
otherwise and R is a dummy variable for multiple switching (SwitchR) in the risk preference
games coded ‘1’ if individual multiple switch and ‘0’ otherwise. The variable ¢ is an error term
that is assumed to be random and normally distributed. The research investigated whether there
is an association between subjects who engaged in multiple switching and financial literacy.

An ordinary least squares (OLS) regression analysis for all subjects without controlling for
personal characteristics show that multiple switching between time preference and risk
preference tasks significantly increases with low levels of financial literacy (Table 6, column
2). The coefficient of multiple switching on binary lotteries of the time preference tasks is (-
1.63) and it is significant as 1% level. Students with low level of financial literacy are indecisive
in making time preference choices. In addition, the coefficient of multiple switching on binary
lotteries of risk preferences (-2.03) and it is significant at 1% level. The findings reveal that
university with low financial literacy are more likely to be indecisive when making risk
preference choices. Indecision in making choices might result in subjects making suboptimal
and inconsistent choices that might not maximize their utility and benefits. There is evidence
that suggest that financial literacy education is only beneficial to people who lack it (Lusardi
& Muitchell, 2007).

Becchetti et al (2013) observed that financial literacy education is helpful to those with low
levels of financial literacy, revealing that providing financial literacy to university students will
reduce indecisiveness and commission of financial errors. There is research evidence that
confirm that committing mistakes reduces benefits from choices. Jacobson and Petrie (2009)
found out that subjects more likely to make mistakes were less likely to belong to savings
group, as they became more risk averse. Prasad and salmon (2013) in their experiment found
out that subjects that make inconsistent choices are more likely to earn low rewards. The
research findings confirm that university students with low levels of financial literacy are more
likely to make suboptimal choices. As they multiple switch across lotteries, they switch
between lotteries with higher and low expected return vice-versa. Risk aversion for all subjects
significantly increases with high levels of financial literacy at 5% level while impatience
significantly increases at 10% level as financial literacy decreases. Research results from other
studies on risk aversion and impatience are mixed. People with low 1Q were found to be
impatient and risk averse (Dohmen et al., 2010). Another study found a strong correlation
between risk aversion and cognitive ability (S Huck & Weizsécker, 1999).

Moving on to female university students, multiple switching on time preferences ‘switchIDR’
significantly increases at 1% level as financial literacy decreases. Impatience for female
university students increases at 1% level of significance as financial literacy increases. Multiple
switching on risk preferences lotteries ‘switchR’ significantly increases at 1% level as financial
literacy decreases.
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Table 2.6 : OLS Regression: Financial literacy, indifference on lotteries and determinants

determinants All female male High literacy Low literacy
switchIDR -1.45™ -1.637 217 -1.06™ -0.79™ -0.25™
(0.103) (0.106) (0.139) (0.160) (0.122) (0.071)
impatient 0.033" -0.027° 0.070"™" -0.14™ -0.023 -0.117
(0.013) (0.014) (0.022) (0.017) (0.015) (0.008)
switchR -1.36™" -2.03™ -2.38™" -1.45™ -0.85™" -0.62™
(0.101) (0.106) (0.145) (0.152) (0.111) (0.067)
Risk aversion 0.076™ 0.039™ 0.12™ -0.089™ -0.023 -0.070™
(0.017) (0.018) (0.027) (0.023) (0.022) (0.010)
female 0.59™"
(0.080)
age -0.066™"
(0.013)
African 3.10™
(0.162)
Asian -7
(0.261)
colored 5.28™"
(0.306)
urban 1.26™"
(0.085)
single 3,57
(0.141)
divorced 2.64™
(0.146)
investment_deg -0.97"
(0.107)
Law_deg 11.3™
(0.174)
Admin_deg -1.63™
(0.119)
Accounting_deg 1.877
(0.420)
interpre_deg 5.20™"
(0.300)
Marketing_deg -3.99™
(0.259)
Mgnt_deg -1.07™
(0.203)
Hrm_deg 155"
(0.193)
Non_decision -2.09™
(0.108)
Joint_decision -2.14™
(0.099)
income 0.0000027
(0.000)
constant 7.70™ 12,7 12.9™ 125 17.3™ 8.87™"
(0.422) (0.086) (0.131) (0.111) (0.099) (0.046)
N 13909 15341 8079 7262 6144 8008
R? 0.279 0.033 0.053 0.022 0.014 0.026
Standard errors in parentheses * p < 0.10, ™ p < 0.05, ™ p < 0.01
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On the other hand, risk aversion for female respondents significantly increases at 1% level as
financial literacy increases. Male respondents’ indecisiveness or multiple switching on time
preference lotteries significantly increases at 1% level as financial literacy decreases.
Impatience among male university students significantly increases at 1% level as financial
literacy decreases. Similarly, indecisiveness on risk preference lotteries for male university
students significantly increases at 1% level as financial literacy decreases. The OLS results
show that risk aversion in male participants significantly increases at 1% level as financial
literacy decreases. Male students with low financial literacy are more likely to be risk averse.

The study classified participants with a financial literacy test score above average as high
financial literacy group while those with a test score below average were low financial literacy
group. Indecisiveness on time preference lotteries by students with high financial literacy
significantly increased at 1% level as financial literacy of the students decreases. In addition,
indecisiveness on risk preference binary lotteries by university students with high financial
literacy increased as their financial literacy decreases. Impatience and risk aversion are not
significantly associated with financial literacy of university students with high financial
literacy. The results show that financial literacy reduces risk aversion and impatience among
university students. Indecisiveness on time preference lotteries by university students with low
financial literacy significantly increases at 1% level as financial literacy decreases, showing
that students with lower levels of financial literacy are more likely to be undecided when
making preferences. Further, impatience of university students with low financial literacy
significantly increases at lower levels of financial literacy. Multiple switching on risk
preference lotteries by university students with low financial literacy significantly increases at
1% level as financial literacy decreases. Finally, risk aversion for university students with low
financial literacy significantly increases at 1% level at low levels of financial literacy.

The study included other student characteristics to investigate variables that are significantly
associated with financial literacy in university students (Table 6, Column 1). Indecisiveness on
time preference and risk preference lotteries by university students significantly increases at
1% level as the level of financial literacy decreases. Again confirming that students with lower
levels of financial literacy are more likely to be indecisive when making risk and time
preferences choices. Impatience and risk aversion of university students significantly increases
with higher levels of financial literacy. Female university students were more likely to have
high financial literacy at 1% level of significance. As age increases, university students were
more likely to have low financial literacy at 1% level of significance. Belonging to the race
African and Colored were significantly associated with high financial literacy while being
Asian is significantly associated with low level of financial literacy at 1% level.

Geographical location of university students is associated with their financial literacy. Students
residing in urban centres are more likely to have significantly high financial literacy at 1% level
when compared to those from rural areas. Single and divorced students were more likely to
have significantly high financial literacy at 1% level. The research examined the degree
programs that are associated with high or low levels of financial literacy. Students enrolled in
the investment degree, public administration degree, marketing degree and bachelor of
commerce degree were more likely to have significantly low levels of financial literacy at 1%
level. On the other hand, students pursuing bachelor of commerce law, accounting,
entrepreneurship or industrial psychology degrees were more likely to hold significantly high
levels of financial literacy at 1%.
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The study explored the impact of financial decision status on influencing financial literacy.
Given that a student is a financial decision maker, university students who are non-financial
decision makers or joint financial decision makers were more likely to hold significantly low
level of financial literacy at 1% level. The results show that actively participating in financial
decision-making increase financial knowledge among university students. Van Rooij, Lusardi
& Alessie (2011) found out that individuals who invested on the stock market had higher levels
of financial literacy when compared to those that did not participate on the market. The study
found no significant relationship between income and financial literacy.

2.4.5 Expected utility exponential function maximum likelihood estimations

The study results are based on a set of risk preferences and time preferences expected utility
models which assume a utility function to be a constant relative risk aversion (CRRA)
specification. The research investigated whether financial literacy impact risk preference and
time preference choices. The study focused first on the risk preferences model then turned on
to a joint estimation model with risk preference and time preference choices. Time preferences
can only be elicited if we understand one’s risk aversion parameter which stipulated the
concavity of the utility function, hence our analysis focused on risk preferences first (Andersen
et al., 2008). The paper further split the subjects based on their financial literacy and ran a
maximum likelihood regression on subjects with high and low financial literacy separately.

The research initially ignored all subjects that had multiple switching between lottery options
A or B in the analysis. The estimate of r=0.679 the CRRA parameter which is highly significant
at 1% level show that there is a high level of risk aversion among the group of university
students under consideration (Table 2.7). Our results show that the university students made
behavioural errors () in the risk preference task. The estimate of (u) = —0.394 is negative
and highly significant at 1% level. The behavioural errors can be associated with ‘structural
error’ that happens when subject make choices on lotteries.

Table 2.7: Expected utility theory ML estimates Homogenous risk preferences

Coefficient | Std. Err. Z P>z 95% Conf. Interval
r 0.679 0.067 10.06 0.0000 0.5464 0.811
Error (w) -0.394 0.031 -12.61 0.0000 -0.788 -0.332

N=4431

log pseudolikelihood = -2657.12

Results account for clustering at the individual level

The paper estimated heterogeneous preferences by controlling for individual characteristics for
subjects under consideration. The maximum likelihood regression allowed us to make risk
parameter r a linear function of the individual characteristics of university students. Such that
r=r1y+ 13X where ry is fixed parameter and r is a coefficient vector linked to individual
characteristics (X) (Harrison et al., 2015). The study investigated whether financial literacy
measured by the financial literacy test score is significantly associated with risk preferences.
Our results show that the point estimate for financial literacy is -0.009 and the standard error
0.014 is not significantly associated with risk preferences (Table 2.8). The results show that
financial literacy on its own without controlling for other individual characteristics does not
influence risk preferences.
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Table 2.8: Expected utility theory ml estimates heterogeneous risk preferences

Coefficient Std. Err. z P>z 95% Conf. Interval
r
literacy -0.009 0.012 -0.77 0.439 |-0.032 0.014
constant 0.784 0.163 4.82 0.000 | 0.465 1.103
Error (1) -0.394 0.031 -12.60 | 0.000 | -0.456 0.333
N=4151
log pseudolikelihood = -1912.66

The study controlled for race, geographical location, gender, decision-making status, financial
literacy, age and income subjects (Table 2.9). Our results show a weak impact of financial
literacy on university students risk preferences. The point estimate of financial literacy is -
0.007 and standard error of 0.004 with a probability value of 10.7%. Turning on to financial
decision-making status variable, being a non-decision-maker has a risk preference point
estimate of -0.077, standard error of 0.046 and is significantly related with risk preferences
choices at 10% level.

On the other hand, being a joint-decision-maker is significantly associated with risk preferences
at 5% level. The risk parameter point estimate of a joint-decision-maker is -0.082 and standard
error of 0.042. Findings from financial decision-making status show that participation in
financial decision making generally reduces risk aversion behaviour among university
students. The variable age’s risk preference point estimate is -0.025 and is significant at 5%.
Age of the university students under spotlight significantly reduced their risk aversion. Turning
on to the variable income, its risk preference parameter point estimate is 0.0001 and is
significant at 1% level. Monthly income expenditure of the university students increased their
risk aversion behaviour. Our findings on the relation between income and risk preferences
might be a reflection of income challenges faced by university students. The maximum
likelihood regression analysis in Table 2.9 shows a significant prevalence of behavioural error
(u) at 1% level. The risk preference behavioural error point estimate is -0.108 and standard
error of 0.014.

Table 2.9: Expected utility theory ml estimates heterogeneous risk preferences

Coefficient Std. Err. z P>z 95% Conf. Interval
r
female 0.0304 0.039 0.78 0.434 | -0.046 0.107
urban 0.059 0.045 1.32 0.186 | -0.028 0.146
african -0.018 0.093 0.2 0.844 | -0.163 0.200
Asian -0.054 0.123 -0.44 0.663 | -0.295 0.187
colored -0.029 0.085 -0.34 0.734 | -0.195 0.138
non_decision_maker | -0.077 0.046 -1.67 0.095 |-0.167 0.013
joint_decision_maker | -0.082 0.042 -1.98 0.048 | -0.164 -0.001
literacy -0.007 0.004 -1.61 0.107 | -0.015 0.001
age -0.025 0.012 -2.16 0.031 | -0.047 -0.002
income 0.0001 0.000 291 0.004 | 0.0000 0.0001
_cons 3.321 0.297 11.18 0.000 | 2.739 3.903
Error (1) -0.108 0.014 -7.69 0.000 |-0.135 -0.080
N=4146
log pseudolikelihood = -1987.70
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Results account for clustering at the individual level

The homogenous expected utility time preference model assumes choice under risk and uses
years as the time horizon. The estimate of CRRA for the whole group is r= 0.674 and is highly
significant at 1% level, showing that the subjects in the whole group are risk averse. The risk

preference behavioural error point estimate (1) = —0.233 is highly significant at 1% level.

Table 2.10: Discounting ml estimates expected utility theory and homogenous preferences

Coefficient | Std. Err. z P>z 95% Conf. Interval
r 0.674 0.079 8.5 0.000 0.519 0.830
delta _cons(8) 0.731 0.111 6.57 0.000 0.513 0.950
noiseRA _cons(u) -0.233 0.019 -12.54 0.000 -0.467  -0.197
noiseDR _cons (v) | -10.902 6.035 -1.81 0.071 -22.730 0.926
N=8802
log pseudolikelihood = -6134.23

Results account for clustering at the individual level

The point estimate of § = 0.731 for the whole group shows a high discount rate and is
significant at 1% level (Table 2.10). The whole group of university students are significantly
impatient, that is, they are highly impatient. They are generally more likely to choose a small
sooner (SS) choice for the time preference task. Our findings show that university students in
general are less likely to save and invest their income, in fact, they fall in the larger category
of South Africans who save less and spend more (Schwella and van Nieuwenhuyzen, 2014).
The point estimate of the time preference behavioural error v = —10.90 is significant at 1%
level. The study controlled for gender, race, geographical location, decision making status,
literacy, age and income in a bid to investigate heterogeneous preferences for university
students. Our results show a marginal decline of CRRA estimate to r = 0.632 and is significant
at 1% level, showing that subjects are risk averse.

Table 2.11: Discounting ml estimates expected utility theory and heterogeneous preferences.

Coefficient Std. Err. z P>z 95% Conf. Interval
r_cons 0.632 0.081 7.83 0.000 0.474 0.790
delta(s)
female 0.059 0.148 0.4 0.692 -0.231 0.348
urban -0.106 0.157 -0.67 0.5 -0.414 0.202
african -0.019 0.332 -0.06 0.955 -0.669 0.632
Asian -0.208 0.677 -0.31 0.758 -1.536 1.119
colored 0.027 0.479 0.06 0.955 -0.911 0.965
non_decision_maker -0.218 0.188 -1.16 0.247 -0.587 0.151
joint_decision_maker | -0.197 0.192 -1.02 0.306 -0.5738 0.1800
literacy -0.012 0.013 -0.9 0.369 -0.0378 0.0140
age 0.022 0.018 1.22 0.221 -0.013 0.057
income 0.000 0.0001 -0.64 0.524 -0.0001 0.0001
_cons 0.613 0.632 0.97 0.332 -0.626 0.851
noiseRA _cons(u) -0.230 0.019 -12.17 0.000 -0.267 -0.193
noiseDR _cons (v) -7.780 4.499 -1.73 0.084 -16.597 1.038
N=8802

log pseudolikelihood = -4929.03

Results account for clustering at the individual level
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The risk preference behavioural error ¢ = —0.230 is highly significant at 1% level. Our results
show a time preference behavioural error with point estimate v = —7.780 is significant at 10%
level (Table 2.11). Our findings show that the risk preference behavioural error is more
significant than the time preference behavioural error. The findings confirm that a risk
preference task requires more cognitive input in completing it than a time preference task
(Andersen et al., 2008). All variables controlled for, including financial literacy, are not
significantly associated with time preferences.

2.4.6 Low financial literacy, risk preferences and time preferences
The study categorised university students by their financial literacy level.

Table 2.12: Expected utility theory ML estimates Homogenous risk preferences

Coefficient | Std. Err. y4 P>z 95% Conf. Interval
r _cons 0.761 0.147 5.18 0.000 0.473 1.049
noise_cons(u) | -0.294 0.035 -8.49 0.000 -0.361 -0.226

N=2050

log pseudolikelihood = -1145.25

Results account for clustering at the individual level

The paper ran a maximum likelihood estimates expected utility exponential function model on
homogenous risk preferences for university students with low financial literacy. The estimate
of CRRA parameter r=0.761 is significant at 1% level and shows that the subjects in the group
are risk averse. The point estimate of the risk preference behavioural error is negative and
significant at 1% level (Table 2.12). The research investigated heterogeneous risk preference
choices in an expected utility exponential function by controlling for individual characteristics
of university students. The point estimate of financial literacy is -0.057 and is highly significant
at 1% level. Financial literacy significantly reduces risk aversion. The study findings show that
financial literacy is significantly related to risk preferences of low financial literacy subjects.

Table 2.13: Expected utility theory ML estimates Heterogeneous risk preferences

Coefficient Std. Err.z | Z P>z | 95% Conf. Interval
r
female 0.035 0.050 0.7 0.482 | -0.063 0.134
urban -0.006 0.063 -0.1 0.922 | -0.129 0.117
Asian -0.040 0.078 -0.51 | 0.609 | -0.194 0.114
colored -0.122 0.097 -1.26 | 0.207 | -0.311 0.067
non_decision_maker | -0.036 0.072 -0.49 |0.621 | -0.178 0.106
joint_decision_maker | -0.058 0.064 -0.9 0.366 | -0.183 0.067
literacy -0.057 0.019 -3.01 | 0.003 | -0.094 -0.020
age -0.030 0.018 -1.67 | 0.095 | -0.065 0.005
income 0.0001 0.00003 3.74 0.000 | 0.00005 | 0.0002
cons 4.097 0.496 8.26 0.000 | 3.124 5.069
noise _cons(u) -0.139 0.024 -5.79 | 0.000 | -0.186 -0.092
N=1890
log pseudolikelihood = -1016.85

Results account for clustering at the individual level

The impact of financial literacy on risk preferences is prominent for the low financial literacy
group but not on the high financial literacy group. Our results confirm findings by Lusardi and
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Mitchell (2007) and Betchetti et al (2013) who pointed out that financial literacy education
benefits more people who lack it. Age is significantly associated with the risk aversion at 10%
level while income significantly increases risk aversion amongst university students with low
financial literacy at 1% level. Experience which is normally represented by age plays a
significant role in making risk preference choices. Previous experiences in risk preferences
determine how one makes future risk preference selections (Appendix A). Risk preferences of
subjects with high financial literacy are not significantly associated with financial literacy,
which shows that financial literacy has little impact on those who already have it as they behave
in a similar way (Table 2.21). Risk preference choice of individuals with high financial literacy
is related to other factors other than financial literacy. If everyone else has financial literacy
the effect of financial literacy on risk preference choices cannot be easily determined.

Table 2.14 presents discounting model results assuming an expected utility exponential
function on homogenous time preferences. University students are risk averse with a risk
aversion parameter estimated as r=0.765 and it is significant at 1% level. The whole group of
university students with low financial literacy have significantly high discount rate 6=0.824,
showing that they are generally impatient. The discount rate is higher than the total group
discount rate =0.731. The risk preference behaviour error is negative and highly significant at
1% level. On the other hand, the time preferences behavioural error is not significant.

Table 2.14: Discounting ml estimates expected utility theory and homogenous preferences

Coefficient | Std. Err. | z P>z 95% Conf. Interval
r _cons 0.765 0.145 5.29 |0.000 0.482 1.048
delta _cons(8) 0.824 0.222 3.71 |0.000 0.388 1.259
noiseRA_cons(u) | -0.294 0.035 -8.49 | 0.000 -0.361 | -0.226
noiseDR_cons(v) | -24.164 24.148 | -1 0.317 -71.494 | 23.166
N=4501

log pseudolikelihood = -2944.64
Results account for clustering at the individual level

Table 2.15 presents discounting model results assuming an expected utility exponential
function on heterogeneous time preferences. The total group of low financial literacy students
is significantly risk averse at 1% level with an estimate of risk aversion r=0.655, showing that
joint estimation reduces the risk preference parameter and the discount rate (Andersen et al.,
2008). The point estimate of financial literacy is negative and significant at 5% level. The
results show that financial literacy is significantly associated with discount rates of university
students with low financial literacy. Financial literacy is associated with a lower discount rate
6=-0,132, showing that financial literacy increases patience among university students with
low financial literacy.

Our findings show that financial literacy is significantly associated with risk preferences and
time preferences of university students with low financial literacy, which explains why
financial literacy education benefits people with low levels of financial literacy more than
people who already have financial literacy (Lusardi and Mitchell, 2007). Financial literacy is
significantly related to risk preferences and time preferences of university students who lack
financial literacy than those who already have it. Our analysis on risk preferences and time
preferences of subjects with high financial literacy found no individual characteristics which
are significantly related to their risk aversion and discount rates (Table 2.21 in Appendix A).
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Table 2.15: Discounting ml estimates expected utility theory and heterogeneous preferences

Coefficient | Std. Err. |z P>z | 95% Conf. Interval
r _cons 0.655 0.150 4.36 | 0.000 | 0.361 0.950
delta(s)
female -0.215 0.214 -1.00 | 0.316 | -0.635 0.205
urban -0.227 0.321 -0.71 | 0.48 | -0.857 0.403
colored -0.207 0.321 -0.64 | 0.52 | -0.836 0.422
non_decision_maker | -0.372 0.325 -1.14 | 0.252 | -1.008 0.265
joint_decision_maker | -0.168 0.317 -0.53 | 0.596 | -0.790 0.453
literacy -0.132 0.060 -2.21 | 0.027 | -0.250 -0.015
age 0.042 0.052 0.81 | 0.418 | -0.060 0.145
income 0.00002 0.0001 0.19 | 0.846 | -0.0002 | 0.0002
_cons 1.346 1.255 1.07 |0.283 | -1.113 3.806
noiseRA _cons(u) -0.283 0.034 -8.25 | 0.000 | -0.351 -0.216
noiseDR _cons(v) -9.771 10.582 -0.92 | 0.356 | -30.511 | 10.970
N=4071
log pseudolikelihood = -2430.57

Results account for clustering at the individual level

The risk preference behavioural error is negative and significant at 1% level while the time
preference behavioural error is not significant. Only the risk preference parameter,
homogeneous preference discount rate and the risk preference behavioural error were
significant at 1% level for university students with high financial literacy (Table 2.20& 2.21,

Appendix A).

2.4.7 Multiple switching, risk and time preferences.
Table 2.16: Expected utility theory ML estimates Homogenous risk preferences

Coefficient | Std. Err. Z P>z 95% Conf. Interval
r_cons 0.679 0.067 10.06 0.0000 0.546 0.811
noise_cons(u) | -0.394 0.031 -12.61 0.0000 -0.789  -0.333

N=7680

log pseudolikelihood = -4671.14

Results account for clustering at the individual level

In Table 2.17, the study presented results on all subjects including those who made multiple
switching over lotteries. The paper recorded a total of 15360 risk preferences and time
preferences choices made by the subjects. The homogeneous risk preferences expected utility
exponential function maximum likelihood estimation shows that the university students are
significantly risk averse, r=0.679 at 1% level. The risk preference choice behavioural error for
the university students is negative and significant at 1% level. The research controlled for
individual characteristics in a bid to estimate the heterogeneous risk preference expected utility
exponential function. Our results show that financial literacy does not is not significantly
related to risk preference choices of the total group of university students. The paper also
controlled for multiple switching in the risk preference tasks.
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Table 2.17: Expected utility theory ML estimates Heterogeneous risk preferences

Coefficient Std. Err. z Z P>z | 95% Conf. Interval
"
female -0.006 0.032 -0.18 0.858 | -0.067 0.056
urban 0.010 0.032 0.33 0.739 | -0.051 0.072
african -0.060 0.092 -0.66 0.511 | -0.240 0.119
Asian -0.117 0.114 -1.02 0.308 | -0.342 0.108
colored -0.056 0.092 -0.61 0.542 | -0.236 0.124
non_decision_maker | -0.033 0.032 -1.04 | 0.299 | -0.095 0.029
joint_decision_maker | -0.003 0.032 -0.11 0.915 | -0.066 0.059
literacy -0.001 0.003 -0.34 | 0.73 | -0.007 0.005
age 0.001 0.006 0.23 0.819 | -0.011 0.014
income 0.00001 0.00001 1.32 0.188 | -0.000 0.000
switchR 0.142 0.031 4.62 0.000 | 0.082 0.203
_cons 3.401 0.208 16.39 | 0.000 | 2.995 3.808
noise _cons(u) -0.298 0.022 -13.46 | 0.000 | -0.341 -0.255
N=7075
initial: log pseudolikelihood = -4216.87

Results account for clustering at the individual level

Multiple switching on risk preference lotteries A or B ‘switchR” is significantly associated with
risk preferences choices at 1% level. Multiple switching across risk preference choices A or B
increased risk aversion amongst all university students under consideration. Multiple switching
shows indifference on lottery choices and in this research case we treated them as
indecisiveness (Charness et al., 2013). The risk preference behavioural error (i) is significantly
related to risk preference choices of university students. The behavioural error is negative.
Other individual characteristics are not significantly associated with risk preference choices of
university students (Table 2.18).

The study estimated the homogeneous preferences discounting model for all the subjects in
Table 2.18. The estimate of risk aversion is negative and significant at 1% level. When the
paper included subjects that engage in multiple switching between lotteries A or B, the whole
group of university students became risk seeking. On the other hand, the estimate of the
discount rate is negative and significant at 1% level. Multiple switching across lotteries reduced
the overall discount rate of the subjects. Our findings show that multiple switching on lotteries
is associated with risk seeking and patience among university students. The risk preferences
and time preferences behavioural errors were negative and also significant at 1% level.

Table 2.18: Discounting ml estimates expected utility theory and homogenous preferences

Coefficient | Std. Err. Z P>z 95% Conf. Interval

r _cons -0.000007 | 0.00000006 |-11.6 0.000 -0.000001  -0.0000006

delta _cons(s) -0.000006 | 0.000000006 |-91.27 | 0.000 -0.000001  -0.0000006

noiseRA_cons(u) | -0.559 0.046 -12.09 | 0.000 -1.117 -0.468

noiseDR_cons(v) | -0.000004 | 0.00000004 |-10.84 | 0.000 -0.0000009 -0.0000004

N=15360

log pseudolikelihood =-10192.116

Results account for clustering at the individual level
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Table 2.19: Discounting ml estimates expected utility theory and heterogeneous preferences

Coefficient Std. Err. z
r_cons -0.0000007*** | 0.00000009 -7.36
delta(s)
female -0.00000003 0.00000008 -0.42
urban 0.00000006 0.00000008 0.76
african 0.00000009 0.0000003 0.31
Asian 0.0000002 0.0000004 0.57
colored 0.00000008 0.0000003 0.26
non_decision_maker | 0.0000001 0.00000009 1.12
joint_decision_maker | 0.0000001 0.00000009 1.24
literacy 0.000000002 0.000000008 0.27
age -0.00000002 0.00000001 -1.34
income 0.000000000009 | 0.00000000003 | 0.26
_cons -0.0000004 0.0000004 -0.89
noiseRA _cons(u) -0.523*** 0.042 -12.45
noiseDR _cons(v) -0.0000004*** | 0.00000006 -6.86

N=14160

log pseudolikelihood = -9103.59

Results account for clustering at the individual level. Standard errors in parentheses * p < 0.10, ™ p < 0.05,

"0 <0.01

The research presented the heterogeneous preferences discounting model in Table 2.19. The
estimate of risk aversion is negative and significate at 1% level, showing that subjects were
risk seeking. The risk preferences and time preference behavioural errors are significant at 1%
level and are negative. All other variables are not significantly related to discount rate of
university students when the paper considered heterogeneous time preferences.

2.4.8 Financial literacy and discounting behaviour

Fraction of LL choices and interest rate offered
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Figure 2.3: Fraction of Large Later choices and interest rate offered

T
350 400

The paper plotted the Larger later choices made by university students categorised by their
financial literacy level. Figure 2.3 shows a kernel-weighted local polynomial regression, with
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a 95% confidence interval, of the fraction of larger later (LL) choices by low financial literacy
and high financial literacy university students for the nominal annual interest rates on offer in
the time preference tasks. At each interest rate, the point estimate of the fraction of LL choices
by lower financial literacy students is less than the point estimate of the fraction of LL choices
by high financial literacy students, and the 95% confidence intervals do overlap. This suggests
that low financial literacy subjects discount more than high financial literacy subjects, although
there is no statistical significance. In short, high financial literacy subjects are more patient
when compared to low financial literacy subjects. There are studies that have concluded that
an increase in education makes individuals patient (Lawrance, 1991; Van der Pol, 2011). Our
results confirm that high financial literacy is associated with perseverance and patience in the
short and medium time horizon but not in the long time horizon of 12 months. The proportion
of LL choices decline as the time horizon increases going against the assumption that university
students could have to engage in quasi-hyperbolic discounting. The study findings contradict
conclusions by Andersen et al., (2008), they found quasi-hyperbolic discounting behaviour
among Danish subjects in an experiment carried out in Denmark.

2.5 Conclusion

The research examined the impact of financial literacy on risk preference and time preference
choices of university students using multiple price list incentivized experimental method and a
joint estimation approach to data analysis. In our data analysis, we followed joint estimation
methodology that was applied by Harrison et al., (2015) and Andersen et al., (2008), which
characterizes time preferences over utility flows instead of flows of money. Our analysis used
maximum likelihood estimation on expected utility exponential function focusing on
homogeneous and heterogeneous preferences for the university students. The study initially
ignored subjects who made multiple switching choices between lotteries in our analysis. The
paper then split the subjects according to their financial literacy level where students that scored
a financial literacy test mark above average were categorised as high financial literacy while
those who scored a mark below average were classified as low financial literacy. The research
spread the analysis to the whole group controlling for multiple switching in the risk preference
task. The paper also plotted a fraction of larger later choices made by high and low financial
literacy subjects on the time preference tasks. The study also explored the relationship between
indifference or indecisiveness on risk preferences as well as time preferences and financial
literacy.

The study observed that financial literacy is significantly associated with risk preferences and

time preferences of university students with low financial literacy, showing that financial
literacy education should be targeted more on university students with low financial literacy.
Providing financial literacy education to university students with high financial literacy might
not accrue benefits to them. An investigation by Lusardi and Mitchell (2007) shows that
financial literacy education benefitted more people who had low financial literacy. This shows
that variation in risk preferences and time preferences choices due to financial literacy is more
prominent for low financial literacy group when compared to the high financial literacy group.
Financial literacy is associated with a reduction in risk aversion and the low discount rate for
subjects with low financial literacy, revealing that financial literacy is associated with some
patient attitude among university students with low financial literacy. The paper did not find
the impact of financial literacy on risk preferences and time preferences choices of the high
financial literacy group and the total group for university students.
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In addition, our findings on the whole group show that multiple switching is significant for the
risk preference tasks, revealing that indifference or indecision is prevalent in making risk
preferences. Our ordinary least squares regression analysis show that indecisiveness or
indifference increases on risk preferences and time preferences choices as financial literacy
decreases, reflecting that university students with low financial literacy are more likely to make
mistakes when they complete risk preferences and time preferences choices, showing that
providing financial literacy education to university students with low financial literacy will
help them to reduce mistakes when making risk preference and time preference choices.

Further, the study found that risk preference behavioural error is significantly greater than time

preference behavioural error for all instances showing that risk preference task required higher
cognitive ability. In all our analyses except where the study incorporated multiple switching on
lotteries, the subjects had generally high discount rate and were risk averse, showing that the
whole group of university students were generally risk averse and impatient. Our findings show
that university students are less likely to save and invest their income as they are impatient.
University students are less likely to take the risk. There is a need to inculcate the culture of
saving and investment among university students. When the research included subjects who
engaged in multiple switching on lotteries subjects became generally risk seeking and had a
low and negative discount rate. The paper also concluded that subjects with low financial
literacy made fewer proportions of larger later ‘patient’ choices in the time preference task
compared to university students with high financial literacy, reflecting that higher financial
literacy is associated with patience.

This study is one of the few studies that include utility function curvature in the estimation of
time preference models. It is also the first study in South Africa to investigate the impact of
financial literacy on risk preferences and time preferences of subjects using multiple price list
incentivized experiment method. The paper also shows in an experimental setting that
university students with low financial literacy have difficulties in making risk preference and
time preferences choices hence they have a significant indifference over lotteries. If these
findings can be confirmed in other studies, this will go a long way in explaining why people
with low financial literacy do not generally achieve better financial life outcomes. In our
exploration, research also found out that age, income and decision making status are
significantly related to risk preferences of university students. Income was found to
significantly increase risk aversion.

Our research has its own set of limitations. University students studying an undergraduate
commercial degrees’ financial literacy cannot be representative of the financial literacy levels
of the South African population. Comparing the results of our findings with the total population
of South Africa might not portray a true picture. It is also difficult to tell whether incentivized
risk preference and time preferences rewards can elicit the true attitudes of individuals.
However, this study provides a starting point to carry further research with a representative
population of South Africa using the methodology and tools applied in the research.

Setting aside these limitations, our study provides an outline of ways to analyse the relationship
between financial literacy, risk preferences and time preferences. Further studies can focus on
investigating the impact of financial literacy on risk preferences and time preferences,
particularly on a representative South African population. If these results can be confirmed; we
will have a deeper understanding of how financial literacy interact with preferences.
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2.7 Appendix A
1. Time preference tasks
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Figure 2.10 & 2.11: Risk preferences task 3&4

High financial literacy, risk preferences and time preferences

Table 2.20: Expected utility theory ML estimates Homogenous risk preferences

Coefficient | Std. Err. Z P>z 95% Conf. Interval
r _cons 0.594 0.093 6.37 0.000 0.411 0.776
noise_cons(u) | -0.189 0.021 -8.85 0.000 -0.230 -0.147

N=2381

log pseudolikelihood = -1023.05

Results account for clustering at the individual level

Table 2.21: Expected utility theory ML estimates Heterogeneous risk preferences

Coefficient Std.Err.z |Z P>z | 95% Conf. Interval
r
female 0.008 0.061 0.31 |0.895|-0.111 0.127
urban 0.053 0.056 0.95 |[0.343 | -0.056 0.162
African -0.025 0.090 -0.27 | 0.786 | -0.201 0.152
Asian -0.042 0.197 -0.21 [ 0.831 | -0.428 0.344
colored -0.077 0.080 -0.96 | 0.336 | -0.233 0.079
non_decision_maker | -0.088 0.071 -1.24 | 0.216 | -0.228 0.052
joint_decision_maker | 0.023 0.043 0.55 |0.584 | -0.060 0.107
literacy -0.004 0.008 -0.58 | 0.563 | -0.019 0.011
age -0.010 0.013 -0.78 | 0.437 | -0.037 0.016
income 0.00003 0.00002 1.17 | 0.241 | -0.00002 | 0.0001
_cons 2.929 0.365 8.02 |0.000 | 2.213 3.644
noise _cons(u) -0.069 0.010 -6.93 | 0.000 | -0.088 -0.049
N=2256

log pseudolikelihood = -943.32

Results account for clustering at the individual level
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CHAPTER 3:

Financial behaviour, confidence, risk preferences and financial literacy of
university students?

The paper was published in Cogent Economics & Finance Journal:
https://doi.org/10.1080/23322039.2018.1512366

Abstract

This study investigates the determinants of financial behaviour of university students at a
university in South Africa. It examines whether financial behaviour, confidence, time
preferences, risk preferences and financial literacy perceptions of university students differ by
financial literacy level. Data were gathered via a questionnaire that included personal
information, financial behaviour, financial perceptions and financial knowledge responses as
well as a multiple price list risk preferences and time preferences experiment tasks. A
convenient total sample of 191 students (females=53%) participated in the study. A t-test
analysis showed that financial behaviour, risk preferences, confidence levels, time preferences
and financial literacy perceptions of university students significantly differed by financial
literacy level. Our results show that university students with low financial literacy levels are
more overconfident, risk-loving and impatient; such financial behaviour is synonymous with
major causes of financial crises across the world. An OLS regression model analysis showed
that the risk preferences index, financial literacy perception index and confidence are
significantly associated with the financial behaviour of categorized university students. The
risk preference index is significantly related to the debt financial behaviour of categorized
university students. In order to understand the financial behaviour of university students, one
should take cognizance of their preferences, financial knowledge, confidence and personal
characteristics.

Key Words: financial behaviour; confidence; risk preferences; financial literacy; university
students
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3.1 Introduction

Financial behaviour can play a pivotal role in influencing the welfare of individuals in a
household, society, nation and the world at large. A set of observable financial activities by an
economic agent best describes financial behaviour. Such evident behaviour is mainly
influenced by one’s identity, wants, knowledge, performance, achievement, personal
characteristics, significance and psychological factors (Bergner, 2011; Garcia, 2013).
Individuals who exhibit financial knowledge and can execute financial activity to improve their
welfare are known to be financially literate. The quest to understand what drives financial
behaviour is invaluably critical - especially considering the advent of financial crises, which
generally negatively affect the welfare of individuals across the social divide (Bernanke, 2006).

Economics literature suggests that when agents make decisions, they tap into all available
information to make choices that maximize their utility, profit and wellbeing. Further, the
rational expectation theory of Robert Lucas holds that economic agents have an unlimited
ability to process information — which enables them to make well-informed choices (Sargent,
1986). Behavioural finance literature has since refuted this assertion (Thaler and Sunstein,
2008; Garcia, 2013). Behavioural economists believe that market systems are riddled with
imperfections, risk, uncertainty and rigidities that prevent information from being readily
available. Behavioural economics contends that making decisions in such an environment is
susceptible to ‘cognitive biases’ and ‘bounded rationality’ (Garcia, 2013).

Internal factors that affect financial behaviour are cognitive ability and psychological factors,
while external factors include social and economic conditions (Capuano & Ramsay, 2011). The
theory of planned behaviour contends that financial knowledge interacts with financial
attitudes, subjective norms and perceptions to stimulate financial behaviour (Koropp,
Kellermanns, Grichnik, & Stanley, 2014). Financial literacy is exhibited through financial
knowledge and the capability to make use of acquired financial knowledge to improve one’s
welfare (De Meza et al., 2008; Atkinson et al., 2007). Financial literacy traits are highly
associated with cognitive abilities (Delavande et al., 2008; Lusardi and Mitchell, 2008). This
makes it plausible to represent financial knowledge as cognitive abilities exhibited by
university students. This study is framed around the theory of planned behaviour by Ajzen
(2011) where we explore interactions between financial knowledge, perceptions, individual
characteristic, attitudes and financial behaviour.

This study seeks to explore factors that are linked to the financial behaviour of university
students. The research examines factors that impact financial behaviour across the financial
literacy level and gender of university students. We explore whether confidence and
psychological aspects such as risk preferences and time preferences are significantly related to
students’ financial behaviour. Our study seeks to answer the following questions; i) Are there
variations in financial behaviour, confidence levels, risk preferences, time preferences,
financial literacy perception and decision-making status of university students with different
levels of financial literacy? ii) Is confidence, risk preferences, time preferences, financial
literacy perceptions and decision-making status associated with the financial behaviour of
university students?

A total of 191 students at the University of the Free State in South Africa participated in a
multiple price list (MPL) risk preferences and time preferences eliciting experiment on 27
August 2016 (Holt & Laury, 2002; Andersen, Harrison, Lau, & Rutstrom, 2008). The students

64



also completed a questionnaire that documented personal information, financial behaviour,
financial perceptions and financial knowledge. Financial knowledge was measured using a 30-
question financial literacy test which was included in the questionnaire. We constructed
variables confidence, a risk preference index (RPI), time preferences index (TPI) and financial
literacy perception index (FLPI) from the data collected. Our study is confined to three
financial behaviour outcomes of university students; namely, personal finance behaviour,
saving and investment behaviour, and debt behaviour. The choice of financial behaviour
outcomes is informed by their relevance to university students.

There is evidence that South African citizens are faced by high levels of consumer debt, low
saving rates, the proliferation of fraudulent financial schemes, high product service and penalty
fees, lack of available and comparable pricing information as well as limited information on
recourse mechanisms (Struwig, Roberts, & Gordon, 2013). About 40% of respondents of the
Gauteng City-Region Observatory Quality of Life Survey 2015 indicated that they had some
form of debt in their name (Joseph & Culwick, 2015). It is therefore important to understand
the determinants of financial behaviour of South African citizens and university students are
not exceptions. There is a need to understand what drives personal finance and debt behaviour
of university students in light of their financial literacy.

The gap between one’s level of financial literacy and perceptions of one’s financial literacy
generate the level of confidence one holds. Higher perception levels coupled with very low
levels of financial literacy make one overconfident, while the reverse leaves one to be less
confident (Allgood and Walstad, 2016). Being overconfident or less confident may result in an
individual ignoring crucial market signals that may be pivotal in making financially beneficial
decisions. Skewed confidence levels may result in an individual having ‘cognitive biases’ and
may take short cuts in decision making.

Evidence on financial literacy confidence levels of economic agents are mixed. Barber and
Odean (2001) conclude that overconfidence leads to investing in riskier stock positions. In an
experimental study, entrepreneurs who were overconfident invested in business with low
probability of success (Camerer & Lovallo, 1999). Financial confidence is important in making
investment and savings decisions. Hung et al. (2009) contend that confidence in financial
knowledge helps individuals make better financial decisions. In addition, there are mixed
findings on financial perceptions, knowledge and financial behaviour available. Parker and
Stone (2014) found that perceived and actual knowledge positively influence retirement
planning. Lusardi and Mitchell (2011) established a positive correlation between actual
knowledge and perceived knowledge among US citizens. Conversely, Agnew and Szykman
(2005) concluded that actual and perceived knowledge of investment varied greatly based on
individual characteristics.

Financial behaviour has been linked to individual risk preferences, time preferences,
knowledge, perceptions, personal characteristics and other psychological factors (Lusardi and
Mitchell, 2011; Meier and Sprenger, 2013). Forms of cognitive bias that create bounded
rationality (better known as heuristics or shortcuts in financial decision making) are essentially
driven by individual preferences and financial literacy (Garcia, 2013). Furthermore, there is
evidence in neuro-economics research that brain areas generating emotional states process
information about risk, suggesting that emotions impact financial decisions (Kuhnen &
Knutson, 2011).
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A number of studies have concluded variation in risk preferences and time preferences across
individuals, gender and groups. Women were found to be risk averse in a laboratory experiment
(Fehr-Duda, De Gennaro, & Schubert, 2006). Baker & Nofsinger (2002) found that higher
cognitive ability is associated with investing in higher risk stocks. Individuals unwilling to
receive financial education were found to be impatient (Meier & Sprenger, 2013). Van Rooij,
Lusardi, & Alessie (2011), in turn, found that subjects who invested on the stock market were
more financially literate than others, showing that participation in financial decisions increase
financial knowledge. What has not been determined so far, though, is whether there is variation
on financial behaviour, risk preferences, confidence, decision-making status and time
preferences for university students with different levels of financial literacy. In addition, there
IS need to examine factors that are linked to financial behaviour of university students.

Our study can be compared with the following studies: Allgood and Walstad (2016), LaBorde,
Mottner and Whalley (2013) and Németh (2014). In a national survey among United States
adults, Allgood and Walstad concluded that financial behaviour is influenced by actual and
perceived financial literacy. On the other hand, in a survey conducted in Hungary, Nemeth
found that higher education students are generally overconfident and risk averse. In a study
focusing on undergraduate students, LaBorde, Mottner and Whalley found that financial
perceptions are generally higher than actual financial literacy. People with low 1Qs were found
to be impatient and risk averse (Dohmen, Falk, Huffman, & Sunde, 2010). Our study is unique
in that it collects data on financial behaviour, actual and perceived financial literacy knowledge
and then intertwines the evidence with MPL experimentally elicited risk preferences and time
preferences attitudes. The study adds a psychological dimension to factors that influence
financial behaviour of university students (Koch & Nafziger, 2015).

Our study concluded that confidence, risk preferences and financial literacy perceptions are
significantly related to the financial behaviour of categorised subjects. Low financial literacy
university students are more overconfident, more risk loving and more impatient. Risk
preferences significantly impact debt behaviour in university students. Other variables that are
significantly associated with financial behaviour are income, decision-maker status, age,
degree enrolled for and geographical location. Providing financial literacy education to
students with low financial literacy improves their confidence, risk preferences and time
preference choices.

The study is organized as follows. The next section focuses on methodology and the definition
of variables. This is followed by results and findings, leading to discussion and conclusion in
the final section.

3.2 Material and Method

The study uses financial literacy questions adapted from the National Financial Capability
Study (NFCS) and Jump Start and Knowledge Assessment Survey Questions (Mandell, 2008;
LaBorde et al., 2013; Lusardi and Mitchell, 2011).The questionnaire included questions on
personal information, financial literacy perceptions, financial behaviour and financial
knowledge responses. To elicit risk preferences and time preferences, the respondents
participated in 8 Multiple Price List (MPL) tasks (Andersen et al., 2008). The subjects played
a total of four risk preferences and four time preferences tasks, which were standardized and
modified by the Research Unit in Behavioural Economics and Neuro-economics (RUBEN) at
the University of Cape Town in South Africa to suit the South African context.
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The set of financial literacy responses focused on personal finance (money management), debt,
savings and investment, retirement and insurance. After carefully analyzing responses that
reflect actual financial behaviour of university students, we decided to base our study on
personal finance, saving and investment, and debt responses only. Our financial behaviour and
financial literacy perception variables were predicted using factor analysis. All the variables
had an internal reliability Cronbach Alpha above (0.7) (the results can be provided on request).
We also constructed three indices; namely, a risk preference index, time preference index and
financial perception index. We then constructed a confidence variable that shows whether a
respondent is overconfident, neutral or less confident. Our analysis also includes personal
characteristics of the university students. All subjects that scored a mark above average were
categorized as belonging to the high-financial-literacy group, while those that scored a mark
below average were classified as belonging to the low-financial-literacy group.

The study uses a model specification by Bergner (2011), which specifies financial behaviour
(FB) as a function specified as follows:

FB = f(knowledge; psychological factors; perceptions; personal characteristics)

The study uses a t-test analysis and Ordinary Least Squares analysis to explore variables that
are significantly associated with financial behaviour of university students. Knowledge is
represented by the financial literacy test score, while confidence, risk preferences and time
preferences stand for psychological factors. We also included a set of personal characteristics
in our regression models.

3.2.1 Sample

We collected data from a total convenient sample of 191 University students (females=53%)
at the University of the Free State in South Africa at the beginning of the second semester on
27 July 2016. All students who participated in the study were enrolled in the Faculty of
Economic and Management Sciences pursuing some Bachelor of Commerce degree. The
students were also enrolled for a financial literacy module known as ‘Personal Finance’. The
students majored in economics, investment, law, administration, accounting, entrepreneurship,
marketing, business management or human resources. Program majors that had a few
respondents were grouped together and represented as ‘Other degree’ in our analysis.
University students were invited by way of email via a university internet platform known as
Blackboard to participate in the study that included completing a questionnaire, a financial
literacy test and multiple price list time preference and risk preferences experiments. Email
was sent to over 400 students; 221 turned up and 191 students’ responses were used in the
study. Participation in the study was voluntary; students completed the consent form and
received R50 for participating in the MPL risk preference and time preference experiments.
Ten percent of students were randomly selected and paid prizes in line with their choices in the
experiments.

The high cost of running an experiment and the easy accessibility of university students were
the major reasons we settled for a convenient sample. Convenience sampling is a non-
probability sampling method suitable for a target population meeting certain criteria, easily
accessible, geographical proximity, available at a given time and willing to participate in the
study (Etikan, 2016). For a population of 100, assuming a margin of error of 3%, alpha of 1%
and t=2.58 a sample of 68 observations can be used for continuous data regression while for a
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margin of error of 5% and a t=2.58, a sample 87 observation can be used for categorical data
(Kotrlik & Higgins, 2001). Our sample falls within the required threshold.

3.3 Defining variables

3.3.1 Financial Behaviour

We asked a set of financial literacy behaviour questions with a seven-point Likert Scale
response, where ‘1’ represents ‘never’ and ‘7’ ‘always’ on the following financial behaviour
outcomes: debt, saving and investment, and personal finance. Saving and investment questions
were as follows:

I How often have you considered saving and investing your money?
ii. To what extent are your current savings and investments satisfying your personal

needs?

iii. How often are you frustrated when you fail to have the opportunity to save and
invest?

iv. How often do you dream about investing and saving money one day?

V. How likely are you prepared to start saving and investing if the opportunity
arises?

Vi. How often have you looked for information on savings and investment?

The set of financial behaviour questions were asked on all financial behaviour themes under
study. The variable financial behaviour is split into three; namely, financial behaviour, personal
finance and debt behaviour. In order to construct the variable financial behaviour, we predicted
a variable using factor analysis from financial behaviour responses, saving and investment,
personal finance and debt financial behaviour. In a similar way, we constructed the variable
personal finance from saving and investment and personal finance responses using factor
analysis. The variable debt behaviour was predicted using factor analysis from debt financial
behaviour responses.

3.3.2 Financial literacy perceptions

Students responded to a set of financial literacy perception statements with a seven-point Likert
Scale, where ‘1’ represents ‘strongly disagree’ and ‘7’ ‘strongly agree’ on the following
themes: debt, saving and investment, and personal finance:

I I know what makes me a good or bad credit risk.

ii. | understand what affects the credit terms | am offered by different lending
institutions.

iii. | am comfortable with my ability to make decisions about savings instruments based
on their fixed and compounded interest rates.

iv. | understand the general relationship between risk and reward in investing.

V. | feel confident in my understanding of the differences between bonds, stocks, U.S.
Treasury bills and mutual funds.

Vi, | feel comfortable with my understanding of the various financial terms that go
along with buying a home someday.

Vil. | understand what personal net worth means.

viii. 1 am confident in my ability to write a monthly budget.
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3.3.3 Risk Preference Index (RPI)

The RPI is constructed from risk preference parameter choices elicited from four risk
preference tasks over the university students’ financial knowledge. We recorded the risk
preference parameter on the initial switching point for an individual in the multiple price list
experimental tasks (Appendix B). We calculated the average individual risk parameter for the
four tasks and then divided it by the test score in the 30-question financial literacy test:

RPI average risk preference parameter

financial literacy test score

The cumulative density graphical representations of the risk preferences index values show that
subjects with low financial literacy are more risk-loving when compared to subjects with high
financial literacy (Figure 3.1). There is a wider variation on RPI values calculated for low
financial literacy subjects when compared to subjects with high financial literacy. The RPI
values for low financial literacy university students are cumulatively bounded between
-8 <RPI< 1 whereas the RPI values for high financial literacy subject are between -1<RPI< 1.
Negative values of RPI reveal a risk-loving attitude; figures around O reveal a risk-neutral
attitude, and positive RPI values reveal a risk-aversion attitude. The kernel density
representation shows that RPI values for those with high financial literacy are concentrated
around 0, reflecting that the subjects are generally risk neutral.
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Figure 3.1: RPI Cumulative and kernel density

3.3.4 Time Preference Index (TPI)

The TPI is constructed from time preference discount rates choices elicited from (four) time
preference tasks, given individual financial literacy knowledge measured by financial literacy
test score. We recorded the discount rate on the initial switching point for an individual on
lottery options in the multiple price list time preference tasks (Appendix B). We calculated the
average individual time discount rate for the four tasks and then divided it by the test score in
the 30-question financial literacy test:

TP average time preference discount rate

financial literacy test score
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The cumulative density graphical representation for time preference index values show that
high- financial-literacy subjects exhibited low calculated indices when compared with
respondents with low financial literacy (Figure 3.2). The TPI values for high-financial-literacy
university students’ cumulative range are 0<TP1<0.2 while those for the low-financial-literacy
university students’ range are 0<TPI<0.9. Low calculated TPl values show that high-
financial-literacy subjects were more patient when compared to low-financial-literacy subjects.
Higher financial literacy has been found to be associated with a higher level of patience (Van
der Pol, 2011). Put differently, the graphical representation shows that low-financial-literacy
subjects’ TPI values are high - revealing that they were more impatient when compared to
subjects with high financial literacy. People with low 1Q were found to be impatient (Dohmen

etal., 2010).
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Figure 3.2: TPl cumulative density and kernel density

The TPI values for high-financial-literacy university students are clustered around 0<TP1<0.3
on the kernel density distribution, while those for low-financial-literacy subjects are widely

spread in respect of 0<TPI1<0.7 (Figure 3.2).

3.3.5 Financial literacy perception index (FLPI)
We constructed FLPI values by predicting a perception variable using Factor Analysis, then

divided the value by the financial literacy test score:

density
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Figure 3.3: FLPI cumulative density and kernel density
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Figures 3.3 show a clear distinction in the financial literacy perception index between high-
financial-literacy and low-financial-literacy university students. The FLPI values for high
financial literacy subjects are cumulatively clustered on a short range -5<FLPI<2 while values
for low financial literacy are spread over a wide range -14<FLPI<®6.

3.3.6 Confidence (C)
To measure confidence (C), we considered university students’ financial literacy perceptions
and actual financial knowledge, that is, test score in the financial literacy test:

C = financial perceptions — financial literacy test score

To measure financial literacy perceptions, we used Lusardi and Mitchell’s (2011) statement
with a seven-point Likert scale response, where ‘1’ represents ‘strongly disagree’ and ‘7°,
‘strongly agree’. The subjects had to respond to the statement, | am good at dealing with day-
to-day financial matters, such as checking accounts, credit and debit cards, and tracking
expenses. Financial literacy perceptions were divided by 7 and financial literacy test scores by
30 to scale the variables to the same level. The two variables were scaled to 1.

density

- 0 it i Ocom‘idence

confidenc’

Low literacy ----- High literacy — low financial literacy====" high financial

Figure 3.4: Confidence cumulative density and kernel density

The cumulative density representation of the variable confidence shows that subjects with low
financial literacy were more overconfident than subjects with higher financial literacy (Figure
3.4). The range of confidence cumulative density values for low-financial-literacy students was
(-0.3<C<0.8), while the range of confidence values for high-financial-literacy students was
(-0.6<C<0.5). Although the graphical representations show that all subjects were generally
overconfident, low-financial-literacy subjects exhibited higher levels of overconfidence,
suggesting that the source of sub-optimal financial behaviour in lower-financial-literacy
subjects is driven by the confidence gap. The findings that low financial literacy university
students are risk loving, overconfident and impatient are confirmed in the t-test analysis below.
A research by Barber and Odean (2001) concluded that overconfidence leads to investing in
riskier stock positions.

3.4 Findings

3.4.1 Analysis using t-test by financial literacy level

We investigated whether there is significant difference in financial behaviour across financial
literacy level using responses from savings and investment, personal finance (money
management) and debt behaviour responses. The study formulated a dummy variable ‘financial

71



literacy’. Our results show a significant difference at 5% level in personal finance behaviour
by the level of financial literacy of the subjects. Our results furthermore show a weak
significant difference in financial and debt behaviour of university students by their financial
literacy level at 10%. These results confirm that financial behaviour differ if individuals have
different levels of financial literacy, which strengthens the argument that high-financial-
literacy individuals achieve better life outcomes (Lusardi & Mitchell, 2005). The variation in
financial behaviour by financial literacy might explain why low financial literacy individuals
achieve poor financial life outcomes. It also confirms what the theory of planned behaviour
contends, that is, financial knowledge is related to financial behaviour (Ajzen, 2011). The
variation in financial behaviour can be improved by availing financial literacy on those with
low financial literacy. Turning to the variable confidence, our results show a significant
difference at 1% level in confidence levels of subjects by their level of financial literacy. Being
over- or under-confident can increase challenges in making financial decisions either by
increasing cognitive biases and making short cuts (Garcia, 2013). Confidence levels among
university students help them make decisions. Our results show that confidence levels in
financial decision making of university students play an important role.

Table 3.1: t-test analysis by financial literacy level

Variable Low financial literacy | High financial literacy | t-statistics

Financial behaviour | -0.072593 0.1299613 t=-1.5189*
(0.0897019) (0.0986747)

Personal finance -0.107605 0.1728434 t =-2.1686**
(0.0864954) (0.0961405)

Debt behaviour 0.1133886 -0.1338221 t=1.9779*
(0.0877871) (0.0889675)

RPI -0.0440142 -0.0083771 t=-4.3012***
(0.0079607) (0.0022964)

Confidence 0.3338678 0.1530794 t=4.5746***
(0.0278756) (0.0280137)

FLPI -0.4917 0.3400647 t=-1.9398*
(0.2686843) (0.1949713)

TPI 0.1575176 0.0861551 t=4.6040***
(0.0141091) (0.0064175)

Decision  making | 2.135135 1.884615 t = 2.0594**

staus
(0.076241) (0.0947872)

Mean and standard errors in brackets represented in the table.
Standard errors in parentheses “ p < 0.10, ™ p < 0.05, ™ p < 0.01

Being overconfident results in an individual failing to take note of market signals that may
assist in making an optimal decision. Over confident individuals are more likely to invest in
riskier financial stocks (Barber & Odean, 2001). Variation in confidence by financial literacy
might help us to explain why more people with low financial literacy are more likely to
participate in money pyramids and ‘ponzi’ schemes which are a common feature in South
Africa. On the other hand, being less confident may result in someone making sub-optimal
financial decisions. Our findings also confirm significant differences of subjects” RPI, TPI,
FLPI and decision-making status by their level of financial literacy. This also shows that risk
preferences, financial literacy perceptions and time preferences differ across levels of financial
literacy. If this is true in the real world, then people with different levels of financial literacy
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would achieve different financial life out comes. Financial literacy is significantly associated
with perceptions and preferences for university students.

3.4.2 Analysis using t-test by gender
We investigated whether there is significant difference in financial behaviour across gender.
Our results found no significant difference in financial behaviour, personal finance behaviour

and debt behaviour by gender for university students.

Table 3.2: t-test analysis by gender

Variable Male female t-statistics

Financial behaviour | -0.0020563 0.0333982 t = -0.2660
(0.0942001) (0.0943252)

Personal finance -0.0091703 0.0347411 t= -0.3376
(0.0926042) (0.0913592)

Debt behaviour 0.0131522 0.0039518 t= 0.0728
(0.0858334) (0.092808)

RPI -0.03385 -0.0257013 t= -0.7896
(0.009095) (0.0048771)

Confidence 0.2789632 0.235765 t= 1.0267
(0.0306598) (0.0288143)

FLPI 0.1026325 -0.4037829 t= 1.1885
(0.2967438) (0.3057562)

TPI 0.142711 0.1158657 t= 1.4518*
(0.0149919) (0.010825)

Decision making 1.988764 2.07 t= -0.6745
(0.0882447) (0.0819645)

Mean and standard errors in brackets represented in the table
Standard errors in parentheses * p < 0.10, ™ p < 0.05, ™ p < 0.01

There is also no significant difference in confidence levels, decision status, RPI and FLPI -
implying that for university students, gender is not a barrier to financial behaviour and decision
making. We found a weak significant difference at 10% on time preferences index (TPI) by
gender. These results are similar to that of Wagland and Taylor (2009), who found that gender
is not significant for University of Western Sydney students’ decision-making ability. Our t-
test findings confirm that financial literacy plays a vital role in modeling financial behaviour
of university students. Financial literacy is linked to confidence levels, preferences, decision-
making status and financial literacy perceptions —which, in turn, is related to students’ financial
behaviour.

3.4.3 Determinants of financial behaviour of university students

In a bid to understand how financial literacy interact with psychological factors - such as risk
preferences, time preference and confidence in influencing financial behaviour - we carried out
a set of regression analyses split by gender and financial literacy. Only the financial literacy
perceptions index (FLPI) significantly associated the financial behaviour of all subjects (Table
3.3). For male university students, the risk preference index (RPI), confidence and FLPI is
significantly related to financial behaviour. Confidence and risk preferences were found to
interact in accepting bets with average that steadily decline with increasing confidence
(Goodie, 2005). It follows then that risk preferences, confidence levels and financial literacy
perceptions are significantly associated with financial behaviour in male students. Turning to
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female subjects, our results show that financial behaviour is significantly related to by
confidence only.

Table 3.3: OLS Regression: Determinants of financial behaviour

All male female low literacy high literacy
RPI -1.09 -1.55" 2.18 -2.19™ 12.2™
(1.258) (0.924) (2.514) (1.074) (6.028)
TPI -0.060 -0.21 0.35 -0.046 -2.94
(0.455) (0.491) (0.987) (0.500) (1.885)
confidence 0.079 -0.77" 1.00™ 0.75" -0.16
(0.278) (0.320) (0.385) (0.402) (0.420)
FLPI 0.055™ 0.066™ 0.037 0.011 0.10
(0.027) (0.033) (0.041) (0.030) (0.058)
_cons -0.036 0.13 -0.15 -0.40™ 0.44™
(0.117) (0.158) (0.145) (0.197) (0.215)
N 153 70 83 81 72
R? 0.049 0.141 0.126 0.116 0.108

Standard errors in parentheses “ p < 0.10, ™ p < 0.05, ™ p < 0.01
Revealing that confidence levels in female university students play a significant role in their

financial behaviour. Overconfidence or less confidence my lead to suboptimal choices hence,
financial literacy initiative should focus more on factual knowledge and skills to assist
university students to have an appropriate dose of confidence (Asaad, 2015). Our regression
model for subjects with low financial literacy show that RPI and confidence is significantly
related to financial behaviour.

Table 3.4: OLS Regression: Determinants of personal finance behaviour

All male female low literacy high literacy
RPI -0.57 -0.86 1.78 -1.68 9.19
(1.175) (0.930) (2.383) (1.031) (6.149)
TPI -0.14 -0.26 0.18 -0.099 -2.07
(0.445) (0.433) (0.959) (0.492) (1.860)
confidence -0.014 -0.83™ 0.82™ 0.69" -0.28
(0.281) (0.307) (0.406) (0.408) (0.442)
FLPI 0.060™ 0.076™ 0.039 0.013 0.12"
(0.027) (0.031) (0.042) (0.030) (0.061)
_cons 0.011 0.17 -0.099 -0.38" 0.40"
(0.116) (0.154) (0.147) (0.193) (0.203)
N 157 72 85 84 73
R? 0.046 0.135 0.101 0.093 0.103

Standard errors in parentheses “ p < 0.10, ™ p < 0.05, ™ p < 0.01
RPI and FLPI significantly impact financial behaviour for subjects with high financial literacy.

The regression analyses in Table 3.3 could not confirm a significant impact of time preferences
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index (TPI) on financial behaviour. Stated differently, time preferences are not significantly
related to financial behaviour of university students. We investigated factors that are associated
with personal finance behaviour (Table 3.4). According to the results, FLPI is the only variable
that significantly with personal financial behaviour in all subjects. Confidence and FLPI are
significantly related to personal finance behaviour in male subjects. Female subjects’
confidence levels is significantly associated with their personal finance behaviour. These
results show that for subjects split across gender, the gap between their perceptions and
financial knowledge better known as confidence plays a critical role in molding personal
finance behaviour. Low-financial-literacy subjects’ personal financial behaviour is weakly and
significantly linked to the respondents’ confidence levels. On the other hand, FLPI is weakly
significantly related to personal finance behaviour in subjects with high financial literacy. In
our regression analyses in Table 3.4, RPI and TPI are not related to personal finance behaviour
in any classification of the subjects.

Table 3.5: OLS Regression: Determinants of debt financial behaviour

All male female low literacy high literacy
RPI -2.51™ -3.04™ -0.46 -2.417 10.1
(0.613) (0.585) (2.780) (0.546) (6.784)
TPI 0.18 -0.0026 0.60 0.027 -2.80
(0.549) (0.679) (1.211) (0.628) (2.032)
confidence 0.33 0.22 0.48 0.32 0.26
(0.282) (0.360) (0.448) (0.419) (0.448)
FLPI -0.0020 -0.011 0.00063 0.0071 -0.036
(0.023) (0.032) (0.035) (0.028) (0.052)
_cons -0.17 -0.15 -0.18 -0.056 0.13
(0.112) (0.147) (0.175) (0.201) (0.238)
N 159 72 87 86 73
R? 0.054 0.125 0.028 0.070 0.043

Standard errors in parentheses * p < 0.10, ™ p < 0.05, ™ p < 0.01
In Table 3.5, all subjects, male respondents and low-financial-literacy subjects’ debt financial

behaviour are significantly associated with risk preference index (RPI). No other variable is
confirmed to be influencing debt financial behaviour of the subjects. These results show that
debt financial behaviour is significantly associated with risk preferences, given the university
student’s level of financial literacy. It shows that borrowing behaviour in the subjects under
consideration is related to by risk preferences. Attitudes towards risk were found to be
significantly related to debt held by households in the US (Brown, Garino, & Taylor, 2013).
Our findings show that debt financial behaviour of university students is mostly driven by their
risk preferences. Results from the OLS regression analysis show that financial behaviour of
university students is mainly associated with by risk preferences, confidence and financial
literacy perceptions. To understand financial behaviour of university students, we need to take
note of their financial literacy perceptions, financial knowledge, confidence levels and risk
preferences. Our results confirm assertions by the theory of planned behaviour by Ajzen (2011)
which posits that financial literacy and financial behaviour may interact through unobserved
feedback mechanisms.
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Table 3.6: OLS Regression: Determinants of financial behaviour

All high_lit low_lit male_high_lit male_low_lit female_high_lit female_low _lit
RPI -1.91" 9.95 -2.22" 16.1 -2.95™ 1.30 -0.057
(1.132) (6.808) (1.021) (12.926) (1.050) (16.095) (2.659)
TPI -0.089 -4.10 -0.13 -8.59 1.84 -1.09 -0.90
(0.582) (2.464) (0.703) (6.479) (1.147) (5.267) (1.192)
confidence 0.12 -0.33 0.77" -0.63 -0.87" 0.75 2,25
(0.283) (0.446) (0.453) (1.158) (0.445) (0.770) (0.620)
FLPI 0.026 0.087 -0.0095 0.16 0.050 0.083 -0.074
(0.029) (0.052) (0.034) (0.111) (0.041) (0.090) (0.055)
age -0.0075 0.013 -0.025 -0.066 -0.040 0.207 -0.12™
(0.022) (0.035) (0.033) (0.102) (0.060) (0.097) (0.052)
income 0.23™ 0.14 0.24™ -0.057 0.45™ 0.36 0.17
(0.092) (0.160) (0.120) (0.238) (0.143) (0.277) (0.208)
African 0.17 0.27 0.44 1.02 0.34 -0.46 0.87
(0.366) (0.427) (0.653) (0.927) (0.395) (0.566) (0.650)
Investment degree 0.34 0.0070 0.74™ -0.28 0.0078 -0.099 117"
(0.222) (0.383) (0.299) (0.524) (0.386) (0.710) (0.594)
Other degree 0.29 0.20 -0.26 0.48 -0.42 -0.52 0
(0.448) (0.467) (0.931) (0.699) (1.148) (0.822) )
Admin degree 0.010 -0.22 0.29 -0.033 0.74 0.13 0.016
(0.220) (0.317) (0.304) (0.742) (0.462) (0.449) (0.631)
Management degree -0.095 -0.68 0.52 -0.090 0.14 -0.85" 0.89"
(0.275) (0.448) (0.321) (0.638) (0.472) (0.492) (0.521)
Family size -0.0040 -0.034 0.037 -0.071 -0.042 -0.0045 -0.025
(0.021) (0.024) (0.040) (0.048) (0.070) (0.038) (0.066)
single -0.28 -0.32 -0.15 -1.93 0.52 0.83 -0.36
(0.406) (0.593) (0.506) (2.627) (1.059) (1.135) (0.474)
urban 0.32" 0.046 0.36" 0.38 0.15 0.17 0.47
(0.165) (0.275) (0.202) (0.564) (0.275) (0.457) (0.297)
Non decision maker -0.27 -0.19 -0.31 -0.63 -0.57 -0.37 -0.23
(0.178) (0.216) (0.285) (0.394) (0.333) (0.266) (0.533)
Join decision maker -0.41™ -0.51" -0.23 -0.56 -0.14 -0.69 0.030
(0.166) (0.264) (0.241) (0.589) (0.294) (0.427) (0.376)
_cons -1.47 -0.21 -2.44 4.45 -3.12 -6.62" -0.42
(1.151) (1.708) (1.650) (5.625) (2.507) (3.426) (2.006)
N 151 72 79 30 39 42 40
R? 0.180 0.321 0.307 0.588 0.514 0.477 0.645
Standard errors in parentheses * p < 0.10, ™ p < 0.05, ™ p < 0.01
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Table 3.7: OLS Regression: Determinants of personal finance behaviour

All high_lit low_lit male_high_lit male_low_lit female_high_lit female_low _lit
RPI -1.35 7.71 -1.82" 15.2 -1.94" 2.12 -1.09
(1.045) (6.734) (0.962) (13.682) (0.957) (15.730) (2.457)
TPI -0.14 -3.33 -0.100 -7.83 1.62 -0.28 -0.96
(0.528) (2.576) (0.649) (6.906) (0.990) (5.231) (1.146)
confidence 0.042 -0.35 0.69 -0.61 -1.00™ 0.81 2.14™
(0.275) (0.476) (0.421) (1.262) (0.403) (0.768) (0.607)
FLPI 0.032 0.096" -0.0077 0.15 0.064 0.089 -0.089
(0.029) (0.057) (0.035) (0.110) (0.038) (0.093) (0.054)
age -0.0079 0.0074 -0.025 -0.079 -0.021 0.18" -0.10™
(0.025) (0.036) (0.034) (0.107) (0.046) (0.096) (0.050)
income 0.23™ 0.12 0.25™ -0.050 0.40™ 0.35 0.18
(0.086) (0.146) (0.114) (0.230) (0.127) (0.266) (0.212)
African 0.29 0.26 0.73 1.05 0.30 -0.47 1.16
(0.360) (0.425) (0.586) (0.928) (0.350) (0.556) (0.722)
Investment degree 0.31 0.055 0.63™ -0.26 -0.033 -0.010 0.96
(0.215) (0.371) (0.283) (0.531) (0.392) (0.677) (0.573)
Other degree 0.32 0.21 -0.38 0.60 -0.52 -0.67 0
(0.449) (0.446) (0.986) (0.690) (1.202) (0.749) 0]
Admin degree -0.066 -0.32 0.20 -0.055 0.70 -0.017 -0.058
(0.214) (0.325) (0.285) (0.779) (0.427) (0.469) (0.610)
Management degree -0.12 -0.66 0.43 -0.22 0.11 -0.71 0.66
(0.273) (0.445) (0.326) (0.670) (0.412) (0.464) (0.474)
Family size -0.0076 -0.040 0.033 -0.087 -0.036 0.00068 -0.031
(0.021) (0.025) (0.041) (0.052) (0.064) (0.035) (0.071)
single -0.060 -0.21 -0.014 -2.08 0.88 1.40 -0.30
(0.454) (0.581) (0.537) (2.734) (0.675) (1.080) (0.607)
urban 0.36™ 0.025 0.38" 0.35 0.19 0.41 0.51
(0.165) (0.282) (0.200) (0.590) (0.227) (0.432) (0.300)
Non decision maker -0.21 0.0080 -0.31 -0.55 -0.36 -0.15 -0.42
(0.176) (0.224) (0.266) (0.359) (0.345) (0.274) (0.534)
Joint decision maker -0.35™ -0.33 -0.29 -0.46 0.025 -0.51 -0.23
(0.168) (0.275) (0.240) (0.602) (0.281) (0.455) (0.354)
_cons -1.77 -0.12 -2.81" 4.86 -3.517 -7.217 -0.93
(1.214) (1.769) (1.630) (5.973) (1.591) (3.335) (2.207)
N 155 73 82 30 41 43 41
R? 0.177 0.287 0.300 0.623 0.499 0.425 0.633
Standard errors in parentheses " p < 0.10, ™ p < 0.05, ™ p < 0.01
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Table 3.8: OLS Regression: Determinants of debt financial behaviour

All high_lit low_lit male_high_lit male_low_lit female_high_lit female_low _lit
RPI -2.54™ 6.98 -1.79" 2.00 -3.89™ 1.75 0.96
(0.721) (6.664) (0.900) (12.613) (1.260) (15.780) (3.668)
TPI 0.024 -3.00 -0.19 -4.05 1.22 -2.99 -0.13
(0.708) (2.570) (0.903) (5.636) (1.444) (3.382) (1.781)
confidence 0.29 -0.12 0.38 -0.016 0.46 -0.38 0.52
(0.302) (0.470) (0.483) (1.002) (0.662) (0.702) (0.868)
FLPI -0.018 -0.022 -0.0029 0.070 -0.036 -0.044 0.015
(0.026) (0.061) (0.036) (0.113) (0.045) (0.093) (0.063)
age 0.0057 0.020 0.0055 0.024 -0.038 0.064 -0.052
(0.023) (0.032) (0.034) (0.083) (0.053) (0.058) (0.087)
income -0.020 0.040 -0.021 -0.087 0.33 0.017 -0.18
(0.120) (0.187) (0.166) (0.287) (0.205) (0.248) (0.296)
African -0.27 0.012 -0.75 -0.072 -0.016 -0.19 -1.12
(0.301) (0.259) (0.609) (0.498) (0.498) (0.237) (0.910)
Investment degree 0.27 -0.11 0.54 0.065 0.16 -0.45 0.76
(0.204) (0.270) (0.345) (0.604) (0.549) (0.365) (0.628)
Other degree 0.14 -0.099 0.83" -0.22 0.68 0.023 0
(0.306) (0.335) (0.468) (0.523) (0.682) (0.508) 9
Admin degree 0.37" 0.29 0.49 0.17 0.19 0.25 0.52
(0.211) (0.239) (0.367) (0.382) (0.518) (0.349) (0.722)
Management degree 0.19 -0.23 0.60 0.49 0.32 -0.78™ 0.74
(0.233) (0.281) (0.380) (0.780) (0.555) (0.346) (0.544)
Family size 0.016 0.0070 0.033 0.044 -0.024 -0.024 0.067
(0.018) (0.018) (0.047) (0.048) (0.082) (0.025) (0.120)
single -0.40 -0.62 -0.25 0.023 -0.69 -1.54 -0.29
(0.546) (0.833) (0.611) (2.299) (0.876) (1.082) (0.854)
Urban -0.035 -0.0024 0.058 0.19 0.038 -0.60 -0.074
(0.159) (0.267) (0.217) (0.453) (0.344) (0.382) (0.366)
Non decision maker -0.35 -0.67 -0.17 -0.29 -0.67 -0.87" 0.053
(0.196) (0.257) (0.354) (0.558) (0.483) (0.303) (0.723)
Joint decision maker -0.24 -0.70™ 0.24 -0.61 -0.41 -0.83" 0.69
(0.185) (0.239) (0.310) (0.516) (0.338) (0.366) (0.630)
_cons 0.39 0.41 0.23 0.052 -0.88 1.70 2.58
(1.144) (1.480) (1.728) (5.076) (2.599) (2.427) (3.322)
N 155 73 82 30 40 43 42
R? 0.114 0.303 0.176 0.370 0.337 0.594 0.282
Standard errors in parentheses * p < 0.10, ™ p < 0.05, ™ p < 0.01
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We further controlled for personal characteristics in a quest to investigate factors that are linked
to the financial behaviour of university students (Table 3.6). Income, RPI, living in an urban
area, and being a joint decision maker significantly associated with financial behaviour of all
respondents. Being a joint decision maker is the only variable that is significantly associated
with financial behaviour of subjects with high financial literacy. For subjects with low financial
literacy variables, RPI, confidence, income, being enrolled in investment degree and residing
in an urban center are significantly linked to financial behaviour. Financial behaviour for male
subjects with low financial literacy is significantly impacted by the variables RPI, confidence
and income. Age and being enrolled for a Bachelor of Commerce Management Degree are
weakly and significantly associated with financial behaviour in female university students with
high financial literacy. In respect of female university students with low financial literacy, our
results show that confidence and age significantly impact subjects’ financial behaviour.

Switching to factors that determine personal finance behaviour after controlling for personal
characteristics of university students, our findings show that income, residing in an urban center
and being a joint financial decision maker are significantly linked to personal finance behaviour
of all university students (Table 3.7). The financial literacy perception index is weakly
significantly related to personal finance behaviour of students with higher financial literacy.
On the other hand, RPI, income, being enrolled in a Bachelor of Commerce Investment Degree
and residing in an urban center is significantly related to personal finance behaviour of
university students with low financial literacy. Confidence, income and RPI significantly
impact personal finance behaviour of male university students with low financial literacy. Age
is the only variable that is significantly associated with personal finance behaviour of female
subjects with high financial literacy at 10% level. Personal finance behaviour in female
university students with low financial literacy is significantly associated by the variables,
confidence and age.

Table 3.8 explores determinants of debt financial behaviour of university students after
controlling for personal characteristics. RPI, being enrolled in a Bachelor of Commerce
Administration Degree, and being a non-financial decision maker is significantly related to
debt financial behaviour of all university students. High-financial-literacy university students’
debt financial behaviour are significantly determined by being a non-financial decision maker
and being a joint financial decision maker - showing that decision-making status is important
in molding financial behaviour. Individuals who participated in stock market investments were
found to be financially literate, showing that involvement in financial decision making
increases financial knowledge (Van Rooij, Lusardi, & Alessie, 2011). RPI and being enrolled
in other degrees are the only variables that is significantly linked to debt financial behaviour in
university students with low financial literacy. Only the variable RPI is significantly associated
with debt financial behaviour of male university students with low financial literacy. For
female university students with high financial literacy, being a non-financial decision maker,
being a joint decision maker and being enrolled in a Bachelor of Commerce Management
Degree is significantly related with debt financial behaviour of the subjects.

Our results show that RPI, confidence, FLPI, age, income, geographical location and financial
decision-making status are significantly associated with financial behaviour of categorized
university students. Our findings confirm determinants of behaviour portrayed by the theory of
planned behaviour (Ajzen, 2011). The theory of planned behaviour postulates that behaviour
is related to knowledge, perceptions, attitudes and norms. Behavioural aspects are prevalent
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when an individual maximize utility. Psychological factors that are significantly associated
with financial behaviour of university students are risk preferences and confidence. Being
overconfident or less confident leads one to make suboptimal choices (Kramer, 2016; Allgood
& Walstad, 2016). Factual financial knowledge should be imparted to university students to
give them the appropriate confidence to ensure beneficial financial behaviour. There is
evidence that conform to our findings, risk attitudes is significantly associated with debt
behaviour in US households (Brown et al., 2013). Participation in financial decisions is related
with financial behaviour. Our regression analyses could not confirm a significant relationship
of time preference index with financial behaviour showing that time preferences do not play a
significantly role on financial behaviour of university students.

3.5 Conclusion

This study uses data collected by a financial literacy questionnaire which included a financial
literacy test and multiple price list risk preferences and time preferences experiments on 191
students at University of the Free State in South Africa. The Students were enrolled in
undergraduate commercial degrees in the Faculty of Economic and Management Sciences. The
analysis is split across financial literacy level and gender. Our results from a t-test analysis
show that financial behaviour, risk preferences, confidence and time preferences of university
students significantly differ by their financial literacy level. Low-financial-literacy university
students are more risk loving, more overconfident and more impatient than high-financial
literacy university students. Our study found out that financial behaviour of categorised
university students is associated by confidence, risk preferences and financial literacy
perceptions.

Our results go a long way to explain why low financial literacy is generally associated with
poor financial life outcomes. Being overconfident or less confident might result in someone
overlooking market signals that are important in making some beneficial financial decisions.
This leads to ‘cognitive biases’ and making short cuts in making financial decisions. This
behaviour is synonymous with actions that propagate financial crises across the world. In
addition, a risk-loving attitude can potentially lead someone to invest in assets that have low
probability of a positive return. This behaviour is quite prevalent in South Africa. More and
more people have been robbed of their hard earned income by investing in ‘Ponzi schemes’
and money pyramids. In a case reported in the news in 2018, South African citizens are believed
to have lost a billion rands in a bitcoin ‘Ponzi’ scheme and money pyramids. Some of these
losses can be attributed to low financial literacy as our results show that low financial literacy
students are risk loving, impatient and overconfident. These traits result in individuals ignoring
crucial market information in making decision. Even if the market interest rate of return on
investment is low, individuals who participate in ‘Ponzi schemes’ invest their incomes in
unbelievably high interest investment scams probably due to overconfidence. These could be
signs of low financial literacy, overconfidence and risk loving attitudes. Inability to wait for a
higher future return shown by being impatient amongst low financial literacy university
students lead individuals to settle for lower return financial choices.

Our findings also show that financial literacy perceptions significantly differ by level of
financial literacy. If perceptions differ across groups of people, for example, university students
with different levels of financial literacy, then optimization of financial behaviour is bound to
be different. Our t-test results also show that university students’ financial decision status differ
significantly across the level of financial literacy. This reflects that active or inactive
participation in financial decision matters is associated with level of financial literacy. Our
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analysis could not confirm significant difference in risk preference index, confidence, decision-
making status and financial literacy perception index by gender of university students. Showing
that gender for university students played no or little role in influencing financial behaviour,
risk preferences and financial literacy perceptions. In a nutshell, financial behaviour of
university students with similar levels of financial literacy does not differ by gender.

A set of ordinary least squares regression models show that risk preference index, confidence
and financial literacy perception index are significantly associated with financial behaviour of
categorised university students. Confirming the theory of planned behaviour theory which
argues that behaviour is influenced by knowledge, perceptions, attitudes and norms. Our
regression analyses could not confirm a significant impact of time preference index on financial
behaviour. Our results also show that the risk preference index is significantly linked to debt
financial behaviour, but is not significantly related with personal finance behaviour. Revealing
that debt financial behaviour of university students is significantly determined by risk
preferences. Other variables that are significantly associated with financial behaviour of
university students in our study are age, income, geographical location and financial decision-
making status.

Our results partially confirm assertions by traditional financial economics and behavioural
financial economics literature. We confirmed that university students use information available
to them to make decisions; however, they do not have unlimited cognitive capacity to store and
process it, shown by differences across financial literacy level. Our findings are contrary to the
rational expectation economic behaviour theory assertions, which posits that individuals use
all information available to them and have unlimited cognitive capacity to store and process it
(Garcia, 2013). Differences in cognitive abilities, psychological factors and confidence levels
play a significant role in determining financial behaviour of university students, a confirmation
of claims by financial behavioural economics. While mandatory availing of financial literacy
in public institutions is a welcome move, lifelong participation in the financial activities can
go a long way in molding financial behaviour. There is greater need to provide factual financial
literacy to deliver right dose of confidence in financial decision making by university students.
Empowerment programs that allow one to build own income and help one to fully participate
in financial decision making could go a long way in improving financial behaviour.
Understanding financial behaviour of individuals requires one to take cognizance of their
preferences, perceptions, financial literacy knowledge and psychological factors.

This study has its own set of limitations. University students enrolled in Bachelor of Commerce
degrees’ financial behaviour are not a good representation of South African population
financial behaviour and financial literacy levels. A study on a South African representative
population can shade light on determinants of financial behaviour of South African population.
Nevertheless, using university students provides an initiating stage to investigate financial
behaviour of South African population. The instruments used to gather data in this study can
also be used to collect data on a South African population.
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3.7 Appendix B
3.7.1 Measurement of time preferences and risk preferences

Table 3.9: Time preference payment matrix table

Lottery A Lottery B
row Payment in one week | Payment in one month and one week Discount rate
1 R250 R250+ 10% interest=R252.09 0.0084
2 R250 R250 +20% interest=R254.20 0.017
3 R250 R250+30% interest=R256.33 0.025
4 R250 R250+40% interest=R258.47 0.034
5 R250 R250+50% interest=R260.63 0.043
6 R250 R250+60% interest=R262.81 0.051
7 R250 R250+70% interest=R265.00 0.06
8 R250 R250+80% interest=R267.22 0.069
9 R250 R250+90% interest=R269.45 0.078
10 R250 R250+100% interest=R271.70 0.087
Table 3.10:Typical risk preference payoff and risk parameter
Lottery A Lottery B
row prob Rand | prob | Rand prob Rand | prob Rand | CRRA
1 0.1 60 0.9 50 0.1 100 0.9 25 -2.5
2 0.2 60 0.8 50 0.2 100 0.8 25 -1.33
3 0.3 60 0.7 50 0.3 100 0.7 25 -0.72
4 0.4 60 0.6 50 0.4 100 0.6 25 -0.32
5 0.5 60 0.5 50 0.5 100 0.5 25 -0.005
6 0.6 60 0.4 50 0.6 100 0.4 25 0.275
7 0.7 60 0.3 50 0.7 100 0.3 25 0.545
8 0.8 60 0.2 50 0.8 100 0.2 25 0.825
9 0.9 60 0.1 50 0.9 100 0.1 25 1.17
10 1 60 0 50 1 100 0 25 25
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CHAPTER 4:

Incentivized Time Preferences, Level of Education in a Household and

Financial Literacy: Laboratory Evidence

Paper was published in the Journal of Economics and behavioral studies:
DOI: https://doi.org/10.22610/jebs.v10i2.2220

Abstract

This study investigates the impact of financial literacy, level of education in a household and
gender differences on time preferences of students at a university in South Africa. The study
relies on a convenient sample of (N=85, female=48%) pursuing a financial literacy course. The
study uses a questionnaire, a financial literacy test and a simple binary choice experimental
game that elicited individual time discount rate to gather data. Ten percent of the participants
were paid (in South African rands) for their time preference choices by way of quota random
sampling. Female university students’ individual time discount rate was found to be on average
higher than that of their male counterparts, indicating that female university students are
generally impatient, especially those with low levels of financial literacy. Our results (using a
Negative Binomial Regression analysis and Ordinary Least Squares regression analysis) show
that time preference of university students is significantly associated with highest level of
education in the household. The OLS regression model shows that financial literacy, measured
using financial literacy test, is significantly related with time preferences for all subjects. The
study concluded that patience levels among male university students increase as financial
literacy increases. Gender, income, age and family size is significantly related to time
preferences of university students. Highest level of education in a household, financial literacy
and gender differences have a bearing on individual time preferences.

Keywords: Time preferences, financial literacy, education, individual discount rate, gender,
impatient, Experiment
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4.1 Introduction

Time preferences can reveal one’s levels of patience and self-control, attributes which are
critical in making financial investments and choices. The pleasure of consuming goods
immediately as opposed to the discomfort of future consumption is mainly influenced by the
circumstances in which decision-makers find themselves(DellaVigna, 2009; Frederick,
Loewenstein, & O’donoghue, 2002; Loewenstein, Read, & Baumeister, 2003; Rae & Mixter,
1905).Research evidence suggests that individuals’ time preferences are highly correlated with
financial literacy-information acquisition, job search for a long period, earning of higher wages,
preparation to take up contingency measures to improve future welfare and generally better
financial outcomes(DellaVigna, 2009; Meier & Sprenger, 2013). Time preferences have been
used to explain economic concepts such as credit card take up, life cycle savings, retirement
savings, procrastination, homework and deadlines as well as perseverance by individuals
(DellaVigna, 2009). Aspects of time preferences such as self-control and patience determine
whether individuals make choices immediately, in the near future, or in the distant future. On
the other hand, financial literacy, according to Huston (2010), relates to measuring how well
an individual can understand as well as use personal finance-related information. This implies
that for one to be financially literate, one should be able to use financial knowledge to improve
one’s welfare. This statement is further backed by Gallery, Newton and Palm (2011) and
Schagen and Lines (1996) who consider financial literacy to be the ability to make informed
judgments and take effective decisions regarding the use and management of money.

Both definitions of financial literacy suggest a variation in time preferences among people with
different levels of financial literacy. The differences in welfare outcomes of people across
financial levels could be explained by variations in time preferences. In reality, choices made
at a given moment to accrue benefits in the present or future, are aimed at maximizing one’s
utility; therefore, one’s financial knowledge might be an important factor. In addition, time
preferences are sometimes strongly associated with an individual’s cognitive ability (Frederick,
2005). Cognitive ability plays an important role in helping individuals achieve beneficial
outcomes (Banks, o’Dea, & Oldfield, 2010).Further, presenting incentives in the form of actual
money payment on the choices made by individuals can be seen as the setting up of a practical
life situation conducive to displaying true time preference behaviour. This study investigates
the impact of financial literacy and highest level of education in a household on time
preferences of university students at a university in South Africa. The discrete and non-negative
value nature of time discount rates allows the study to use theNegative Binomial regression
method to analyse data(Hilmer & Hilmer , 2014). We also constructed a variable Time
Preference index (TPI) and regressed a set of Ordinary Least Squares models in our
investigation(Németh, 2014). A total convenient sample of 85 university students took part in
a financial literacy test and a time preference experimental game that was included in a
questionnaire. The simple binary choice time preference experimental game used tokens which
were allocated over time and summed into a time budget (TB), making the design an
intertemporal choice framework( Andreoni, Kuhn, & Sprenger, 2015; Angerer, Lergetporer,
Glatzle-Rutzler, & Sutter, 2015). Students that scored a mark above the average in the financial
literacy test were categorized as the high financial literacy group, whereas those that scored a
mark below average represented the low financial literacy group. Ten percent of the
participants were randomly selected and paid the actual amounts of their choices using quota
random sampling and according to the instructions in the time preference game. The gquota
random sampling incentivized system allowed all participants a fair and equal chance of being
selected for payment.
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The study also explored whether the state of world where university students survive in, is
associated with their time preferences. The state of the individual’s world may include gender
orientation and family status among others. In a society which participates in intertemporal
choice decision making, university students are an important component mainly because of
their level of financial literacy, therefore, it is critical to understand the determinants of their
time preferences. In addition, students are the most logical next entrants into the job market
where saving and investment decisions are equally vital. The possibility of time preferences
being related to financial literacy and highest level of education in a household is significant in
two ways. First, the impact of financial literacy on individual time preferences may sum up
into market outcomes which might help authorities to design policies that improve welfare of
citizens. Secondly, the impact of highest level of education in a household on university
students’ time preferences can explain the intergenerational education spill over. Further,
understanding gender differences in time preference choices might assist in designing
interventions necessary to reduce disparities. A number of studies have explored the level of
financial literacy across gender, economic status, social status and area of specialization(Batty,
Collins, & Odders-White, 2015;Lusardi, Mitchell, & Curto, 2010; Shambare & Rugimbana,
2012; Oanea & Dornean, 2012; Mandell, 2008). However, very little information is available
on the interaction between financial literacy level, gender differences and time discount rate as
a measure of time preferences. The fact that financial literacy attainment yields better welfare
outcomes cannot be doubted(Becchetti, Caiazza, & Coviello, 2013; Tang & Peter, 2015;
Sayinzoga, Bulte, & Lensink, 2016). What is not clear, however, is how financial literacy
affects one’s level of patience or impatience, which is measured by one’s individual time
discount rate. The level of patience (or impatience) allows individuals to gainfully use financial
literacy acquired to improve current and future welfare(Carlin & Robinson, 2012).

This study shares some similarity to researches by Frederick (2005), Benjamin, Brown and
Shapiro (2013) and Parker and Fischhoff (2005). Fredrick tested time preferences of subjects
using a cognitive reflection test (CRT) and concluded that there are time preferences variations
across gender. Benjamin et al (2013) concluded that Chilean high school students with a high
maths score were more patient while Parker and Fischoff (2005) found out that vocabulary
proficient scholars were more likely to be patient. Our results are mixed; female university
students were more likely to be impatient especially those with lower levels of financial literacy
while on the other hand, increase in financial literacy levels among male students also increased
patience. There is evidence that show that the highest level of education in a household is
associated with time preference of university students. The OLS regression model shows that
financial literacy is significantly related to time preferences of all participants and male
participants in particular. Our study can also be compared with studies by Meier and Sprenger
(2013) as well as Sabri et al. (2010). The next section presents a review of literature, followed
by a discussion of the methodology, data analysis and presentation of results. The final section
provides the conclusion of the study.

4.2 Literature Review

Financial behaviour is known to be determined by financial knowledge, perceptions, norms,
and attitudes(Kennedy, 2013). Important financial attitudes that help economic agents to
maximise on their financial behaviour are time preferences, which is a process of making
intertemporal choices. The quest to understand what drives time preferences has been a subject
of debate to researchers(Capuano & Ramsay, 2011; Hoch & Loewenstein, 1991; Loewenstein
& Thaler, 1989;Frederick, Loewenstein, & O’donoghue, 2002). Although individual time
discount rate is used to measure time preferences, a number of factors are known to influence

89



time preferences; namely, habit formation, affection, anticipatory utility and visceral
influences(Frederick et al., 2002). Neoclassical economics holds that exhibiting an optimal
behaviour is an aspect of rational choice (Mas-Colell, Whinston, & Green, 1995). Predictable,
yet irrational behaviour exhibited by consumers is mainly driven by knowledge and
psychological processes that create mental “shortcuts” as well as biases (Smith & Barboza,
2014). Beside neoclassical suggestions, human beings have exhibited time-inconsistent
behaviour, which is an aspect of irrationality (Hoch &Loewenstein, 1991; Loewenstein &
Thaler, 1989; Imrohoroglu, Imrohoroglu, & Joines, 2003). Students’ social upbringing,
cognitive ability, circumstances and the surrounding environment can play an important role
in determining their time preferences(Frederick, 2005). Preferences in general influence supply
and demand of goods, a fact that has incentivized researchers to gain greater insight into how
preferences are formulated(Ariely, Loewenstein, & Prelec, 2003). In addition, poorly enforced
property rights increase impatience which is an aspect of time preferences (Epper, Fehr-Duda,
& Bruhin, 2009).Measuring time preferences has generally presented challenges to researchers
and no single method is absolved of errors in measuring discount rates(Loewenstein et al.,
2003). Although research contends that intertemporal time preferences exhibit hyperbolic
discount rates, that is, discount rates tend to be lower as time frame for rewards gets
longer(Epper, Fehr-Duda & Bruhin, 2009),a number of researchers have tended to use
laboratory experiments to explain time preferences in real life situations(Ariely &
Wertenbroch, 2002; Ausubel, 1999).Their findings reveal that individuals make time
preference choices that maximize their utility and resemble real life behaviour.

There has also been a concerted effort to test whether laboratory experiment findings explain
real behaviour of subjects in the practical world. The general consensus is that the measured
time preferences lack the scope to explain actual human behaviour(Chabris, Laibson, Morris,
Schuldt, & Taubinsky, 2008). However, a number of researchers concluded that there is a close
relationship between experimental research findings and true human time preference
choices(Benzion, Rapoport, & Yagil, 1989; Charness, Gneezy, & Imas, 2013; Meier &
Sprenger, 2013). A research project in the district of Georgia in the US in 2008 concluded that
drop-outs and referrals were positively correlated with impatient behaviour (Castillo, Ferraro,
Jordan, & Petrie, 2011). The findings are, however, inconclusive in that the research project
could not identify precisely what drives individual and group time preferences. On the other
hand, financial literacy has been hailed for improving welfare of individuals and society. A
study on elementary school students by Batty et al. (2015)found that financial education
impacted attitudes. The findings indicate that one’s level of financial literacy influences how
one makes intertemporal choices and that financial knowledge influences time preferences. In
addition to their findings, students that were exposed to financial literacy were able to save and
were financially savvy. Another aspect that has been found to be important in moulding
intertemporal choices is family background. In a study by (Sabri, MacDonald, Hira, & Masud,
2010) carried out in Malaysia, students that received financial literacy from their parents
exhibited better financial outcomes and were more likely to save money. This suggests that
knowledge within a household plays a pivotal role in shaping time preferences.

Time preferences represent an aspect of intertemporal choice and researchers have investigated
how it is impacted by financial literacy level as well as gender orientation. In short, time
preferences reveal one’s choices over time while financial literacy has more to do with financial
knowledge and the ability to apply financial knowledge(Guth, 2004;Huston, 2010). The
direction of causality between financial literacy and time preferences seems difficult to tell,
however, evidence suggests that interaction of the two influences life outcomes(Benjamin,
Brown & Shapiro, 2013). Meir and Sprenger (2013) conducted an incentivized multiple price
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list experiment on individuals participating in a volunteer income tax assistance (VITA) credit
counselling programme and concluded that participants in the VITA program had a higher
discount rate. Research evidence suggests that there are variations in time preferences across
gender. For example, a research study investigating time preferences of high school students
carried by Castillo et al. (2011) concluded that boys compared to girls had a higher discount
rate - suggesting impatience amongst boys. Gender differences are mainly driven by variation
in preferences (Croson & Gneezy, 2009). An increased number of literature on risk preferences
found out that women are more risk averse compared to men (Charness & Gneezy, 2012; Eckel
& Grossman, 2008; Powell & Ansic, 1997). Aside observing differences in risk preferences
across gender, there is also evidence of variation in time preferences by gender and race
(Norum, 2008; Adan & Natale, 2002). Married women were concluded to be investing less in
common stock than married men (Bajtelsmit, 1999). However, there are some studies that
could not conclude variation in time preferences across gender(Kim, Dueker, Hasher, &
Goldstein, 2002). In a research study comparing risk and time preferences among students in
the USA, no differences were found across gender (Bernheim, Garrett, & Maki, 2001).
Evidence from previous work on time preferences and education remain inconclusive.

Financial literacy is a form of education on financial concepts and requires cognitive prowess
to master. Research has concluded a correlation between education and time preferences (Van
der Pol, 2011;Lawrance, 1991; Fuchs, 1980). Van der Pol (2011) and Lawrance (1991)
observed that time preferences tend to decrease as the level of education increases. Their
studies were confined to health and poverty but did not focus on financial literacy. Financial
literacy level may or may not vary across university students in general. There is evidence of
variation of financial literacy level by gender, degree being pursued, family background among
others (Cull & Whitton, 2011; Lusardi, Mitchell & Curto, 2010;Chen & Volpe, 1998). Chen
and Volpe (1998) found out that female students were less financially literate compared to their
male counterparts. In a 2010 study in Romania, it was concluded that male university students
had a higher level of financial literacy compared to females (Oanea & Dornean, 2012). If there
is a correlation between time preferences and financial literacy then, this could partially explain
variation in life outcomes. On the other hand, there are studies that conclude absence of
differences in financial literacy especially for university students (Wagland & Taylor, 2009).
Little research has been carried out to investigate the impact of financial literacy level on time
preferences. More so, it is not clear whether there is reverse causality between financial literacy
and time preferences. There is need to understand factors that influence time preferences of
individuals given the fact that they play an important role in determining life outcomes. More
needs to be explored with regard to time preferences and gender differences.

4.3 Methodology

The study used a modified stylized standard model version by Rabin (2002) given below, to
explain how individuals make choices over time.

)rcrtlax_Z?’:O 8¢ Bsyes, P(St YUKE /8, (1)
ieX;

where, individual university student i at time t maximizes expected utility subject to probability
distribution p(s) of the states of the world s € S"(DellaVigna, 2009; Rabin, 2002). The utility
function U(x/s) is defined over pay-off of the experimental game x} of subject (i) over one’s
state of the world (s) and future utility is discounted with a discount factor § for naiveté
assumed to be time consistent.S, the state of the university student’s world explained by
financial literacy level, highest level of education in a household, financial literacy perceptions,
student characteristics and the demographic information. In the study, the minimum discount
rate is set at 0 and the maximum discount rate is set at 5. The discount factor § is calculated
from the choices made by the subjects given as (columnA/columnB),where column A is the
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present time pay-off received after 2 weeks and column B is delayed consumption paid after 6
weeks(Meier & Sprenger, 2013).

To deal with present time bias, the initial payment is paid in the future period(Alan & Ertac,
2015) such that:

Dy 4 BOby = 0. ()

Where bs is pay-off in 2 weeks and b is pay-off in 6 weeks. S represents unobservable self-
control or patience problems and § is the future utility discount rate. We adopted a simplified
model used by Epper et al.(2009) and (Frederick, 2005), since our data could not capture risk
parameters, we did not include the risk value. We formulated aNegative Binomial regression
model as follows:

d(time discount rate) = f(Financial literacy score, financial literacy perceptions, age,
highest level of education in a household, number of family members in a household, income).

Our dependent variables time discount rate is discrete, the variance and mean are significantly
different from each other which made a Negative Binomial regression model suitable for
analysing our data instead of a Poisson regression model (Hilmer & Hilmer, 2014). We tested
the Likelihood-ratio test of alpha for the Negative Binomial regression model and the Poisson
regression model as a way of determining the appropriate model to use for our data analysis.
Our results show a likelihood-ratio test of Alpha = 0: chibar2 (01) =135.99
Pro>=chibar2=0.000, confirming over dispersion which allowed us to use the Negative
Binomial regression model in our analysis. In addition, university students’ preference choices
were non-negative ranging between 0 and 5. Financial literacy is measured using the mark
scored in the financial literacy test written before students are taught financial literacy concepts.
This is the variable that measures the financial literacy or knowledge level of the university
students. A number of studies have used financial literacy test to measure financial knowledge
(LaBorde, Mottner, & Whalley, 2013; Mandell, 2008; Sayinzoga et al., 2016). Financial
knowledge, perceptions and norms play a vital role in shaping financial attitudes and behaviour
(Ajzen, 2011). To assess financial literacy perceptions, we asked the following three questions
adopted from Lusardi et al., (2010)
i. On a scale from 1 to 7, where 1 means very low and 7 means very high, how would you
assess your overall financial knowledge?
ii. Please give your answer on a scale of 1 to 7, where 1 = “Strongly Disagree,” 7 = “Strongly
Agree,”
a) | am good at dealing with day-to-day financial matters, such as checking accounts, credit
and debit cards, and tracking expenses
b) I am pretty good at math

A single variable of perceptions was predicted using factor analysis. Self-reported age, highest
level of education in the family, family size and individual income are some of the variables
that were used. The highest level of education in the family was used as a proxy for family
status, because number of education years has been found to be positively correlated with
higher levels of income(Argent, Finn, Leibbrandt, & Woolard, 2009). A question in our
questionnaire asked respondents to indicate the highest level of education in their households
excluding themselves. The age of a respondents is normally associated with experience, as one
gets older, bank of knowledge grows until retirement (Lusardi & Mitchell, 2005). Income is
measured using self-reported cash and cash equivalence that university students were holding
during the time of the study. The respondents also indicated the numbers of family members
in their households. Family size, income and age are some of the variables that have been
concluded to be influential in shaping time preferences in some studies(Andersen, Harrison,
Lau, & Rutstrom, 2006;Meier & Sprenger, 2013). We further constructed variable time
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preference index (TPI) and ran an Ordinary least squares regression model on same variables
indicated above. TPI represents time preferences choice over financial literacy.

individual time discount rate

TP = T O e, 3)

financial literacy test score
Variable TPI is a continuous variable which made it possible for us to analyse our data using
an ordinary least squares regression model.

4.3.1 Time Preferences: Eliciting Individual Discount Rates

A simple binary choice time preference game was used to collect students’ individual discount
rates. In the time preference game, the subjects were asked to allocate five tokens between two
periods; that is, after 2 weeks or after 6 weeks- resembling an investment or savings venture.
The instruction for the experiment is as follows (Giné, Goldberg, Silverman, & Yang, 2011,
Angerer et al., 2015):

“You are allocated 5 tokens. If you place the token in column A you will be paid R20 per token
paid after 2 weeks. If you place the token in column B you will be paid R25 per token paid after
6 weeks. To receive payment for your choices you should pick a winning ticket from a raffle”.

The choice for the price paid for each token is based on the interest levied on creditors by local
loan sharks (credit providers) ‘Mashonisas’, who charge an interest between 15% to 50% per
month. To deal with the present time bias in the subject’s choices a front end delay payment
was used (Andersen, Harrison, Lau, & Rutstrém, 2008). Choices for column A were paid after
2 weeks (which resembled a present time pay-off or Smaller Sooner), whereas choices for
column B were paid after 6 weeks(a future period pay-off or larger later) (Andreoni &
Sprenger, 2012).To select the winners, the researcher used quota random sampling. Coupons
equal to the number of participants were placed in a hat. Ten percent of the coupons were
stamped and whoever picked the stamped coupon was paid the amount according to his/her
choice in line with instructions provided in the experimental task above. The use of coupons
placed in a hat provided all the university students who participated in the game with an equal
chance to win according to their choices in the task. Selection of ten percent of university
students who participated in the experimental task was informed by previous studies. In a
Danish study focusing on eliciting risk and time preferences of adult population, only ten
percent of the participants were selected and paid for their choices(Andersen et al., 2008). The
names of the winners were listed and their contact details collected for administration purposes.
The information collected was aggregated for analysis and no information traceable to an
individual was used. Payment to the winners was made through e-wallet, a banking platform
offered by FNB bank in South Africa. The researcher paid the university students on the days
promised according to instructions of the game/task.

4.3.2 Procedure and Data

A total of 85 students (female=48%) studying a financial literacy module (known as Personal
Finance module) at the University of the Free State in South Africa Qwagwa Campus were
conveniently sampled to participate in the study. The high cost of running an experiment and
the easy accessibility of university students were the major reasons we settled for a convenient
sample. Convenience sampling is a non-probability sampling method suitable for a target
population meeting certain criteria, easily accessible, geographical proximity, available at a
given time and willing to participate in the study (Etikan, 2016).Students pursuing a Bachelor
of commerce degree in the faculty of Economic and Management Sciences were invited to
participate in the study on the 28" July 2016 through their emails. The email was send via the
university e-learning platform known as blackboard a week before the study was carried out.
The target group was 86 undergraduate university students enrolled in a personal finance
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module. 85 students turned up and the participation rate was 99%. For a population of 100,
assuming a margin of error of 3%, alpha of 1% and t=2.58 a sample of 68 observations can be
used for continuous data regression while for a margin of error of 5%, probability of 50% and
a t=2.58, a sample 87 observation can be used for categorical data (Kotrlik & Higgins, 2001).
Sample size observations in our study fell within the required threshold. Participation in the
study was voluntary. The study used a questionnaire which included demographic information,
financial literacy perceptions, time preferences (a binary choice experimental task) and a
financial literacy test. The test was administered before the students studied the financial
literacy module.

4.4 Results and Findings

4.4.1 Descriptive statistics

Self-reported evidence from the questionnaire revealed that 49% of the university students
belonged to a household with matric as the highest level of education. These were followed by
32% of the university students that indicated that they belonged to a household with a degree
as the highest level of education. About 56% of the university students were from households
with at least a matric or less. This is a clear indication that the majority of the university students
belonged to families with low levels of education. Students answered a total of 20 financial
literacy questions which constituted a financial literacy test. The questions were adopted from
jumpstart and National Financial Capability Survey (Lusardi & Mitchell, 2011;Mandell &
Klein, 2009). The average financial literacy score for the group was very low at 43%. The
highest and lowest mark scored in the financial literacy test were 65% and 15% respectively.
A t-test analysis showed no significant difference between male and female university students’
level of financial literacy although the average financial literacy level of females was slightly
higher. Male participants scored an average of 43% while female participants scored an average
of 44%. This confirmed similar findings in Australia where low financial literacy levels
amongst university students was identified(Beal & Delpachitra, 2003). This shows that the
university students under consideration had low levels financial literacy. This is also similar
to earlier findings by (Wagland & Taylor, 2009) who compared performance of university
students that received equal treatment across gender and found no difference in performance.
In the case under consideration, university students were generally of a similar level of
education, under-graduate students pursuing Bachelor of Commerce Degree.

Our results showed a variation in individual time discount rates across gender. In relative terms,
female subjects reported higher time discount rates compared to their male counterparts. A t-
test analysis on individual discount rates across gender showed a significant difference in the
time preferences of female and male students at 5% level of significance (results can be
provided on request). In addition, university students with higher financial literacy levels
exhibited a higher average time discount rate when compared to those with low levels of
financial literacy. On average, female university students reported a higher average individual
income and cash equivalence of R798.15 compared to R699.48 for their male counterparts.
The average family size for the whole group, males and females, was around five family
members. On the other hand, the maximum age recorded for female university students was 40
years compared to 29 years for males. The average ages for male and female university students
were 22 and 23 years respectively.

4.4.2 Histograms for elicited time discount rates

Plotted histograms show variations in time discount rates - especially across gender and
financial literacy level. Figure 4.1A. Male subjects were more willing to accept delayed
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consumption compared to female subjects. There are lower densities for male subjects for
highest discount rates as well as higher densities for lowest discount rates for male subjects in
general when compared to female subjects. The discrete and non-negative nature of elicited

time discount rates allowed us to make use of the Negative Binomial regression model.
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Figure 4.1: Elicited discount rates

4.4.3 Time Budget

A graphical representation of simple binary choices made by subjects and the equivalent pay-
off were presented in a time budget (TB) shown in Figure 4.2. All university students chose
optimal choices that maximised their utility subject to the total return they could earn from
their choices. In this instance, all university students allocated all the five tokens into two
columns. During quota random sampling, most of the subjects were eager to pick the winning
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coupon, an aspect which revealed their need to maximize their utility. Several researchers have
used the Convex Time Budget (CTB) point due to its ease of understanding by subjects, making
it an appropriate tool to elicit time preferences (Alan & Ertac, 2015; Andreoni et al., 2015).
The CTB is known to be a better measure of intertemporal choice when compared to the double
multiple price list (DMPL) used by Andersen et al. (2008). The corner solution provided by
the TB has a predictive power of individual impatience or patience. It also forecasts the demand
theory as well as the equality of an individual in allocating income over periods (Andreoni et
al., 2015). A marginal rate of substitution of 1.25 shows the opportunity cost of allocating of
monetary rewards over the present and future period. It also shows the return the subjects could
earn in the event that they were patient enough to receive the pay-off after 6 weeks.

Time Budget
140
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100
80

y=-1.25x+125
60

Later

40
20

20 0 20 40 60 80 100 120

sooner

Figure 4.2: Time Budget

The return for a subject who is patient enough to receive all pay-off after 6 weeks compounded
per annum is approximately 217%. This means that subjects who collected all their pay-off in
2weeks’ time had a very high discount rate of the present pay-off. The maximum pay-off a
participant could get in two weeks was 100 rands (7.7 USD) if all tokens were allocated in
Column A, while those that collected all their pay-off after 6 weeks collected a maximum of
125 rands (9.7 USD) if all the tokens were allocated in Column B. The prevailing exchange
rate during the time of the study was 1USD: 12.99 rands.

4.5 Regression Analysis

4.5.1 Time preferences and financial literacy level

Calculated marginal effects in Table 4.1 show that female university students had a higher
individual discount rate compared to their male counterparts. Given that one is female, there is
an 0.83% chance of a higher discount rate compared to male subjects at 5% level of
significance. The first regression confirms that there is a significant variation in individual time
discount rates across gender suggesting that female university students were generally
impatient. A higher individual time discount rate for female university students compared to
their male counterparts might be due gender disparities and girl child challenges regarding
financial needs. These findings are contrary to a conclusion reached by Castillo et al., (2011)
who found that boys were more impatient than girls in a 2008 study on time preference of high
school students in the US. Other variables that are significantly related with time discount
rates of all university students under consideration were the highest level of education in the
household — matric, diploma or certificate and degree. There is a 2.74%, 7.50% and 3.47%
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chance of a high time discount rate for a respondent from a household with highest level of
education of matric, diploma or certificate and degree respectively.

This reveals that the highest level of education in a household is significantly associated with
respondents’ level of patience, which shows an intergenerational education spill over. This
confirms findings by (Smith & Barboza, 2014), who concluded that financial behaviour can be
linked to by the parent/guardian’s level of education. We split the subjects by their level of
financial literacy. An investigation into the university students with high level of financial
literacy showed that the time discount rate of university students from households with the
highest level of education of a matric, diploma or certificate and degree had a 2.96%, 8.4% and
2.31% chance of being significantly higher respectively. There was no significant difference
between time discount rates of female and male university students with high levels of financial
literacy across gender, showing that if both males and females have high levels of financial
literacy, their time preferences would not differ significantly. Turning to the regression analysis
which focused on university students with low levels of financial literacy, if one is female,
there is a 0.96% chance that one’s discount rate will be higher at 5% level of significance.
Female subjects with low levels of financial literacy were found to be impatient.

Table 4.1: Negative Binomial Regression marginal effects: Time discount rate

All all_literate all_low_lit high_lit female low_lit_female high_lit male low_lit_male
female 0.83™ 0.50 0.96™
(0.335) (0.48) (0.420)
age -0.04 0.000 -0.065" -0.048 -0.16™ 0.041 0.022
(0.045) (0.097) (0.038) (0.140) (0.047) (0.083) (0.095)
family_size  0.095 0.094 0.077 0.088 0.066 0.20™ 0.07
(0.068) (0.118) (0.060) (0.187) (0.152) (0.092) (0.048)
matric 2.74™ 2.96™ 1.97™ 7.02™ 3.19 0.11 1.32
(0.75) (1.115) (0.316) (2.510) (2.061) (0.641) (0.868)
Dip/cert 7.50" 8.40" 1.48™ 18.99 271 5.79™ 271
(4.0) (5.076) (0.583) (1.780) (5.256) (2.768) (3.066)
degree 347 231" 2.39™ 5.38" 9.61 1.23" 1.72
(1.102) (1.180) (0.417) (2.81) (6.440) (0.643) (1.881)
lincome 0.096 0.15 0.18 0.1867 0.58™ 0.58™" 0.09
(0.156) (0.210) (0.187) (0.324) (0.223) (0.186) (0.191)
perceptions  0.35 0.030 0.30 -0.30 0.94 -0.57 0.18
(0.224) (0.440) (0.439) (0.845) (0.609) (0.351) (0.109)
Itest 0.35 -0.557 -0.557 0.150 0.48 -4.40™ -1.33™
(0.556) (1.858) (0.726) (2.757) (1.600) (1.517) (0.500)
N 85 48 37 24 17 24 20

Standard errors in parentheses™p< 0.10, “p< 0.05, ""p< 0.01

If a respondent was from a household with the highest level of household education of matric,
diploma/certificate and degree there was a 1.97%, 1.48% and 2.39% chance of an increase in
time discount rate respectively. Findings suggest that highest level of education in a household
is significantly related to time preferences of university students in the low financial literacy
cohort. Further, there was a 0.07% significant chance of a decrease in time discount rate if one
had low financial literacy as age increased at 10% level. In a study that looked at time
preferences and participation in financial education programs in US, Meier and Sprenger
(2013) found that as age increased individual discount rate of participants’ decrease. This
means that older and low financial literacy university students are more likely to be patient or
willing to accept a larger later. This behaviour can be attributed to life experience (Frederick,
2005).
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The highest level of education in a household was the only variable that was concluded to be
influencing discount rates of female university students with a higher level of financial literacy.
The individual time discount rates had a significant chance to increase if the university students
were from households with the highest level of education as matric and degree. The discount
rates of female university students with low levels of financial literacy had a 0.16% significant
chance to decrease at 1% level as age increased. This shows that older female university
students were more patient, revealing that as one grows older, even if one has low levels of
financial literacy, one would have an understanding of the value of money and would be willing
to wait to receive a larger later prize. Discount rates of female university students with lower
level of financial literacy had a 0.58% significant chance of increasing at 1 % level as income
increased. The finding also confirmed conclusions by Meier and Sprenger (2013) that increase
in gross income tends to increase discount rates of subjects. Higher income makes university
students in this group impatient. This indicates that female university students with higher
income in this cohort were not willing to wait up to six weeks to receive future income (larger
later reward), rather, they preferred present consumption.

Table 4.2: Negative Binomial Regression marginal effects: Time discount rate

All male female Malel femalel all_female all_male alll
Ltest_score 0.11 0.04 0.12 -0.07 0.12 041 -0.15 0.14
(0.593) (0.580) (1.124) (0.539) (0.560) (1.064) (0.498) (0.616)
matric 1.29" 2.45™ 5.64™ 1.45™ 3.077
(0.625) (0.195) (1.419) (0.723) (0.784)
Dip/cert 4.96" 157 7.959™ 7.19 7.127
(2.751) (0.191) (3.819) (4.755) (3.357)
degree 1717 2.28™ 7.559™ 2427 3.87™
(0.725) (0.267) (2.656) (1.21) (1.142)
age -0.08 -0.02 -0.02
(0.064) (0.074) (0.050)
family_size 0.09 0.13™ 0.09
(0.132) (0.067) (0.081)
lincome 0.02 0.26 0.11
(0.249) (0.180) (0.166)
perceptions 0.35 0.08 0.22
(0.515) (0.171) (0.243)
N 85 44 41 44 41 41 44 85

Standard errors in parentheses™p< 0.10, “p< 0.05, ""p< 0.01

In cases where the highest level of education in a household was a diploma or certificate, there
was a 5.79% significant chance that time preferences would be higher for male respondents
with high level of financial literacy. A 1% increase in financial literacy test score leads to a
4.4% significant decrease in time preferences of male university students with higher levels of
financial literacy. A higher test score is associated with a lower individual time discount rate
for male university students. The findings are similar to what was concluded by Van der Pol
(2011) where high levels of financial literacy were associated with lower discount rate for
individuals. Further, a 1% increase in income level is associated with a 0.58% increase in time
discount rate which suggests that university students with high income from this group are
generally impatient. In addition, increase in household size for male university students with
higher level of financial literacy is associated with a 0.2% significant increase in time
preferences. Meier and Sprenger (2013) also concluded that there was a weak significant

98



impact between number of dependents and time preferences. Large family sizes might have an
effect of constraining household resources leading subjects to be impatient. Turning on to male
subjects with low financial literacy, a 1% increase in financial literacy test score leads to a
1.33% decrease in one’s time preferences. In a study on health and preferences Fuchs (1980)
also concluded that an increase in knowledge levels is significantly associated with low
discount rates. Our findings show that when subjects are split across gender and level of
financial literacy, the highest level of education in a household is only significantly related with
time preferences of subjects with higher levels of financial literacy. The findings submit that
for male students, time preferences are significantly linked to their financial literacy. This
conclusion could not be confirmed from all female university students. This might imply that
financial literacy knowledge is significantly associated with time preferences of male
university students in this study.

4.5.2 Time preferences and financial literacy

We ran a Negative Binomial regression model on time discount rate against financial literacy
score for all participants across gender to investigate if there were gender differences in the
sample of subjects under consideration. We also controlled for highest level of education in a
household, age, family size, income and financial literacy perceptions. The regression analysis
on time preference and financial literacy knowledge could not confirm the impact of financial
literacy on time discount rates (Table 4.2). What is evident in all the regression analyses is the
significance of highest level of education in a household in influencing time preferences, which
shows an intergenerational education spill over. In all cases investigated in Table 4.2., the
highest level of education in a household of matric, diploma/certificate and degree are
significantly related to time preferences. The highest level of education in a household tend to
increase the chance of a higher time discount rate for participants, showing that the highest
level of education in a household increased chances of being impatient on subjects. In a
Malaysian study, Sabri et al. (2010) found that discussing family finances with parents
increased financial literacy on children. Findings confirm that the respondent’s state of the
world critically impacts on how they make choices over time. A regression analysis for all
males also concluded that time preferences are significantly related to family size. A 1%
increase in family size significantly increased time discount rate by 0.13% chance at 5%level.
This finding also confirms that the state of the world where one lives is important in
determining one’s intertemporal choices.

4.5.3 Time preferences index

In order to carry out a robust investigation on variables that are significantly related to time
preferences and financial literacy jointly, we constructed a time preference index (TPI) by
dividing individual time discount rate by the financial literacy test score. The variable
represented the individual’s intertemporal choice over their financial knowledge. The TPl is a
continuous dependent variable which permitted us to run a set of Ordinary Least Square
regressions (Table 4.3). In our first regression analyses, all the university students were
included. If one were female, there was a 0.11% chance that their time discount rate would be
significantly higher at 5% level of significance. This was a confirmation that gender differences
are significantly related to time preference choices given an individual’s financial literacy level.
A study on young Australians confirmed a significant variation of patience levels across gender
(Booth & Katic, 2013). The highest level of education in a household is significantly associated
with TPI variable. Individuals who indicated that they belonged to a household with the highest
level of education as matric, certificate/diploma and degree significantly increased the TPI
variable by 0.16%, 0.21% and 0.18% chance respectively, showing that intergenerational
education is significantly linked to intertemporal choices. Further, a 1% increase in a test score
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led to 0.55% decrease in the TPI variable, showing that financial literacy is significantly related
to time preferences.

According to our results, increase in financial literacy increased patience amongst university
students, a trait which is important for an individual to earn a higher return from time preference
choices. In the high financial literacy group, the highest level of education in a household which
is significantly associated with the TPI variable were matric and Diploma/certificate. At higher
levels of financial literacy, gender difference is not significantly related with TPI variable
confirming findings from Table 4.1. These findings show that if both female and male
university students attained higher levels of financial literacy, the TPI variable will not be
significantly different. A regression analysis of all university students with low financial
literacy indicated that gender differences is weakly significantly related to TPI variable at 10%.
At low levels of financial literacy, gender differences were prevalent. If one were a female with
low levels of financial literacy, there was a 0.17% chance that the TPI variable would be higher.
Another variable that is significantly associated with TPI variable at low levels of financial
literacy was the highest level of education in a household of degree. Only highest level of
education in household of matric is significantly linked to TPI variable for female university
students with higher levels of financial literacy. If one were a female with higher level of
financial literacy, there would be a 0.31% significant chance that the TPI variable would be
higher if they belonged to a household with highest level of education of matric. For female
subjects with lower levels of financial literacy, as age increased TPI variable significantly
decreased by 0.041% at 5% level, a finding which confirmed the impact of age on financial
experience indicated by Frederick (2005). Highest level of education in a household of
diploma/certificate is significantly related to TPI variable with a 0.31% significant chance of
increasing TPI for male university students with higher levels of financial literacy. An increase
in financial literacy increased patience levels among male university students categorised by
financial literacy level.

Table 4.3: OLS Regression: Time preference index marginal effect

All all_literate all_low _lit highlit_female lowlit female high_lit male low_lit_male
female 0.11" 0.047 0.17"
(0.054) (0.060) (0.101)
test -0.55™ -0.38 -1.08 -0.26 -1.03 -0.81" -1.73"
(0.262) (0.375) (0.843) (0.597) (1.714) (0.461) (0.810)
age -0.0063 0.0013 -0.014 -0.0023 -0.041™ -0.0019 -0.0013
(0.007) (0.011) (0.011) (0.017) (0.014) (0.013) (0.022)
Family size  0.017 0.0086 0.026 0.0095 0.036 0.017 0.013
(0.013) (0.013) (0.020) (0.027) (0.048) (0.016) (0.017)
matric 0.16™ 0.15™ 0.14 0.317 0.074 0.021 -0.0082
(0.053) (0.058) (0.108) (0.134) (0.249) (0.053) (0.221)
diploma 0.21" 0.23" 0.099 0.15 -0.14 0.31™ -0.0098
(0.086) (0.113) (0.122) (0.172) (0.452) (0.124) (0.223)
degree 0.18™ 0.088 0.26" 0.15 0.42 0.077 -0.052
(0.058) (0.053) (0.144) (0.113) (0.323) (0.051) (0.260)
income 0.0097 0.013 0.022 0.016 0.16" 0.054 -0.013
(0.022) (0.031) (0.045) (0.048) (0.084) (0.045) (0.058)
perceptions  0.063" 0.0074 0.075 -0.026 0.22 -0.053 0.028
(0.036) (0.057) (0.056) (0.122) (0.136) (0.060) (0.043)
N 85 48 37 24 17 24 20
R? 0.192 0.153 0.312 0.199 0.456 0.446 0.472

Standard errors in parentheses “p< 0.10, ~p< 0.05, ""p< 0.01
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Financial literacy is weakly significantly related to TPI for male subjects with high and low
level of financial literacy. When university students were split into males and females with
lower or higher levels of financial literacy, only the highest level of education in a household
is significantly associated with TPI variable for university students with higher levels of
financial literacy, a finding also highlighted in table 4.1, showing that the highest level of
education in a household significantly impacts time preferences of university students with
high financial literacy levels. The findings are in line with findings by Sabri et al. (2010), who
indicated in a Malaysian study that students who received financial literacy from their parents
were found to be financially literate. The study concluded that the highest level of household
education causes university students to be impatient, since their time discount rates are more
likely to increase. The ordinary least squares regression analysis shows that increase in
financial literacy generally makes university students patient. Other variables that were
concluded to be significantly related to time preferences were income, age and family size.

4.6 Conclusion

This study used a questionnaire that included a simple binary experimental game of tokens (to
elicit time preferences of subjects) and a financial literacy test. Time discount rates of
categorised university students with higher or lower financial literacy levels were significantly
related to the household’s highest level of education and gender differences. When subjects
were split according to gender and literacy levels, the highest level of education in a household
is only associated with subjects with higher levels of financial literacy. These findings reveal
that highest level of education in a household is significantly related with time preference
choices of individuals, showing the effect of education externality across generations. Elicited
time discount rates from the experimental game also show that female university students’ time
discount rates were more likely to be higher than those of their male counterparts - reflecting
that females under consideration were more impatient especially if they belong to a low
financial literacy level group. Our findings reveal that gender differences impact time
preferences, especially after factoring financial literacy level. This may be explained by the
different financial challenges faced by the girl child. Providing financial literacy to university
students can play an important role in reducing time preference differences across gender. The
study shows that financial literacy significantly impacts time preferences of male subjects with
low and high levels of financial literacy. As financial literacy increases, male university
students are more likely to be patient. Being patient is a trait associated with waiting longer to
earn a larger later reward with a high return. Increasing financial literacy to male university
students will help to improve their welfare.

A robust check using the OLS model on time preference index (TPI) variable confirmed that
the highest level of education in a household is significantly associated with time preferences
of subjects, especially students with higher level of financial literacy, showing that education
has a generational spill over effect. Providing education to the current generation will impact
the welfare of future generations. The OLS regression model for the whole group also showed
that financial literacy is significantly linked to university students’ time preferences. Increasing
financial literacy amongst university students induces them to be patient. Our study shows that
provision of financial literacy to university students will improve their welfare by impacting
their time preferences. Other variables concluded to be significantly related to university
students’ time preferences were age, income and family size. It is critical to understand how
time preferences of individuals are formulated as they are associated with perseverance and
patience which are vital for future welfare and investment choices. The findings are however
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not exhaustive; a deeper investigation into how household levels of education is linked to time
preferences is required. The list of independent variables can be stretched to include more
characteristics. More so, factors that tend to increase time discount rates for female university
students need further exploration. It will be important to understand how university students
react to high and low time preference incentives at varying time stretches. Further research may
investigate whether time preferences change as the level of income changes.
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CHAPTER 5:
Paper presented at the Australian Conference for economists (ACE 2018)-10-13 July 2018

Multiple price list incentivized time preferences and financial literacy of
university students?

Abstract

This paper investigates the impact of financial literacy on individual time preferences. EXxisting
research shows that people with higher levels of financial literacy are less likely to make
mistakes and achieve better life outcomes. What is not clear is whether variation in life
outcomes are driven by time preferences given that financial literacy is weakly associated with
cognitive abilities. This paper uses data collected by way of Multiple Price List time preference
and risk preference experiment, questionnaire and financial literacy test on 192 (female=53%)
university students enrolled in the Faculty of Economic and Management Sciences at a
university in South Africa. Study findings show that individuals with high financial literacy
exhibited higher cumulative density individual discount rate and are more decisive in their
choices reflected by a lower percentage of multiple switching on binary lottery choices.
Ordered probit regression models capturing a latent variable time preference show that
financial literacy impacts on individual discount rates for categorised university student groups
by task(s) completed. Increase in risk preference parameter significantly increases impatience
on university students in all instances explored. Impatient choices increase with low levels of
financial literacy for the whole group and male university students while impatience increases
with high financial literacy for female university students. Using a probit regression analysis,
the research concludes a reverse causality between time preferences and financial literacy in
the whole group and female subjects. Financial literacy has an impact on university students’
time preferences.

Key words: Time preferences, financial literacy, impatience, risk preferences, university
students
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5.1 Introduction

Time preferences are unobservable characteristics that influence individuals to allocate choices
over time while financial literacy is thought to be the output of human capital-production
function requiring raw cognitive abilities that include numeracy, knowledge as well as
capability to make financial decisions (Delavande et al., 2008). Making time preference choices
is a function of information that an individual is holding. In personal finance individuals with
higher levels of financial literacy are known to achieve better life outcomes (Van Rooij et al.,
2011; Bernanke, 2006; Meier and Sprenger, 2013). Better life outcomes are an indication that
financial literacy, which is information that an individual might be endowed with, plays a role
in influencing one’s time preferences. The financial decision involves making intertemporal
choices. Evidence of knowledge influencing choices over time cannot be doubted. What needs
further investigation is how individuals with high or low levels of financial literacy make their
time preferences choices.

This study investigates the impact of financial literacy on time preference choices of university
students. It also seeks to examine whether there is reverse causality between time preferences
and financial literacy. Further, the study explores whether there are differences in the way
individuals make time preference choices given different levels of financial literacy and gender
orientation. A total of 192 (female=53%) university students took part in eight standardized
incentivized Multiple Price List (MPL) time preference and risk preference experimental
games at the University of the Free State in South Africa. The MPL games, (where individuals
were asked to make a choice to receive payment sooner or later and to choose between safe
and risk lotteries), questionnaire collecting individual financial information and financial
literacy test were used to collect data. Ten per cent of the participants were selected using quota
random sampling and paid the actual amount for their choices on one of the randomly selected
games they played.

Exploring the impact of financial literacy on time preferences is an important initiative in
studying determinants of life outcomes of individuals. First, administering a financial literacy
test provides a selection process to determine the financial literacy level and assists in
evaluating if there is a need to provide financial literacy to university students. Financial
literacy level is touted as a critical component in reducing financial decision mistakes (Lusardi
and Mitchell, 2005; Clark et al., 2006). Given an increase in financial challenges in the global
world and South Africa in particular, understanding financial behaviour that propagates
predatory lending, enormous levels of consumer debt, poor saving rates, proliferation of
pyramid ‘ponzi’ schemes and financial fraud, high product cost and penalty fees, information
asymmetry in pricing of goods and limited knowledge of how to get compensation for losses
is important (Roberts et al., 2014). The quest to understand the impact of financial knowledge
on choices over time could play an essential role in highlighting how life outcomes differ even
for people with fairly similar life opportunities. Second, the use of MPL experimental games
in eliciting individual time preferences resembles an investment-savings venture that can
essentially test if cognitive ability plays a role in making financial decisions. The relationship
between cognitive abilities and inter-temporal preferences have implications on optimal policy
design (Banks et al., 2010). Thirdly, all subjects financially gained, a participation fee of 50
rands was paid for taking part in the experiment.

Existing studies point towards the fact that financial literacy is lacking amongst even the
educated citizens and university students are not an exception (Bernanke, 2006; Braunstein and
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Welch, 2002; Van Rooij et al., 2011). Low levels of financial literacy are associated with poor
life outcomes and reduced welfare achievements (Lusardi and Mitchell, 2007). Studies reported
low levels of financial literacy in South Africa, even among university students (Roberts et al.,
2014; Shambare and Rugimbana, 2012; Struwig et al., 2012). Further, financial illiteracy is
also rampant across, gender, tribes, region, race, demographic level, and other social strata
(National Consumer Financial Education Strategy, 2013). A couple of organisations have
carried out financial literacy surveys in South Africa namely Fintrust and Human Science
Research Council (HSRC) and have also confirmed low levels of financial literacy even among
students (Roberts et al., 2014). The National Treasury of South Africa is in the process of
championing imparting of financial literacy in order to increase the financial capability and
financial well-being of all South Africans (National Consumer Financial Education Strategy,
2013). The big question is, is financial literacy associated with choices over time?

There is evidence of a correlation between financial information and time preference decisions
(Meier and Sprenger, 2013; Gathergood John, 2012). Meier and Sprenger (2013) found that
individuals who were prepared to acquire financial literacy were patient. A 1979 longitudinal
survey on youth focusing on credit card debt puzzle found that borrowers had a high discount
rate (impatient) and low financial literacy (Gorbachev and Luengo-Prado, 2016). There is also
contrasting evidence that elicited time preference parameters may not precisely represent real
individual behaviour (Chabris et al., 2008). No evidence of the impact of knowledge on time
preference was found in a study that explored whether learning the basic fundamentals of cash
flow capitalization affect intertemporal choice (Lahav et al., 2015). On the other hand, there
are a number of studies that have used experimental methods to measure time preferences in
a bid to link the parameters to real-life outcomes and tend to accept that actual behaviour in
individuals can be explained by the elicited measures (Harrison et al., 2004; Castillo et al.,
2011; Sayinzoga et al., 2014). Further evidence also shows that cognitive ability plays a pivotal
role in making financial decisions. Literature suggests that there is a small distinction between
broad financial literacy and narrow measures of cognitive ability, such as numeracy (Banks et
al., 2010). However, what is not clearly spelt is whether financial literacy increases or
decreases patience levels in individuals faced with decisions on choice over time.

Classical economics suggests that time preferences are independent of the delay of the reward
and the size of the reward (Kirby and Marakovié¢, 1995). Classical economics theorists also
believe in exponential discounting where the discount rate for rewards is constant over time. A
violation of the classical theory assumptions occurs if there are dynamic inconsistencies in
preference choices between two prizes separated in time, better explained by impulsivity
(David Laibson, 1997). The habit of giving present time special treatment when faced with
rewards over time has been found to be inherent in people and animals. Research evidence has
concluded evidence of hyperbolic discounting on rewards over time (Andersen et al., 2008;
Kirby and Marakovi¢, 1995). People show a high level of impulsivity when faced with rewards
in a short time horizon and tend to be patient as the time frame of the rewards gets longer. A
study on a broad sample of US population’s time preferences found evidence of hyperbolic and
exponential discounting playing a role in the variation of retirement savings (Shah et al., 2015)

This study concluded that financial literacy has an impact on time preferences especially on
female subjects and male subjects with higher financial literacy. A reverse causality on the
impact of time preferences on financial literacy was also concluded. Individuals with lower
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financial literacy show a higher level of indifference over lotteries which is reflected by a
higher multiple switching percentage on MPL experimental game lotteries, revealing that
people with low financial literacy struggle to make financial decisions and are indecisive, most
probably due to low cognitive ability. This study can be compared with findings by Meier and
Sprenger (2013), they concluded that individual who chose to acquire personal finance
information is generally patient when matched with individuals who did not choose to. Further,
a study on self-control, financial literacy and consumer indebtedness concluded that there is an
association between financial illiteracy and lack of self-control (Gathergood, 2012). High
school students who excelled in mathematics in Chile were found to be risk averse and patient
(Benjamin et al, 2013).

The study is organized as follows; the next section focuses on methodology, followed by an
analysis of descriptive statistics. The paper focuses on regression analyses in the section that
follows, discussed the results and provide concluding remarks in the final section.

5.2 Methodology

5.2.1 Design of the study

This research is based on a laboratory study measuring time and risk preferences of students
by their financial literacy level. Subjects who scored a mark above average in the financial
literacy test are categorized as possessing high financial literacy while all subjects that scored
a mark below average are classified as having lower financial literacy.

5.2.2 Laboratory study procedure

A total of 192 university students participated in the study. The laboratory study was conducted
in the following steps. A recruitment advert for students enrolled in a Personal Finance module
in the Faculty of Economic and Management Sciences was posted on Blackboard (university
online learning platform) a week before students commenced Personal Finance lectures which
ran between July and December 2016. The advertisement voluntarily invited students to
participate in risk preference and time preference games that included a questionnaire (used to
collect personal information) and a financial literacy test used to measure financial literacy.
The advert also indicated that all participants were going to be paid R50 participation fee and
they also stood a chance to win money in line with the choices made in the games played. The
study was carried out on the 27" of July 2016 at the University of Free State Bloemfontein
Campus. The financial literacy test assessed students’ literacy levels or knowledge before they
pursued the Personal Finance module. A thirty question financial literacy test is drawn from
National Financial Capability Study (NFCS), Jump start, Knowledge Assessment Survey
Questions and dollar sense was used to measure the level of financial literacy (LaBorde et al.,
2013; Lusardi and Mitchell, 2011; Mandell, 2008). The financial literacy test provided
financial literacy levels of the subjects. The subjects were made aware of the purpose of the
study.

We enlisted the services of two research assistants who assisted in distributing the document
that included experimental games, personal financial information questionnaire and the
financial literacy test to individual students. Students were instructed to sit one sit away from
each other in the venue. The research assistants then distribute the experiment document to the
participants. To incentivize participants to exhibit their true financial literacy level prize money
of R200 rands was paid to the person who scored the highest mark in the financial literacy test.
The announcement for the prize money was made before students started completing the tasks.
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The subjects were asked to fill in a consent form which had a voluntary participation clause.
The researcher then read the instruction on how the time preference games were played and the
participants were given time to play one demo game followed by four actual games. This was
followed by the reading of the instruction on how to play risk preference games and the subjects
were given time to play four games plus one demo game. The games had written instructions
and for clarity, the researcher read the instructions. After completing the tasks, subjects then
completed a personal financial information questionnaire followed by completing a multiple
choice financial literacy test.

When students finished answering the financial literacy test, one of the research assistants
asked the subjects to pick a ticket from a hat that gave them a chance to win from the choices
that they made in the time preference and risk preference games. A total of 200 tickets were
put in the hat of which 20 were winning tickets, which gave all participants a 10% chance to
be paid for their choices. Placing tickets in the hat sets the design of a quota random sampling.
The experiment was carried out in a single session that took two hours thirty minutes

5.2.3 Measuring time discount rates

In the study, the subjects were asked to make four time preference and four risk preference
choices on Multiple Price Lists (MPL)(Andersen et al., 2008). Each MPL game had ten
decision rows with two choice options A or B (see, Table 5.1). Subjects had an option of
choosing small sooner (SS) choice or larger later (LL) choice and all in all one subjects
completed (four) time preference tasks/games.

Table 5.1: Time preference payment matrix table

Lottery A Lottery B
row Payment in one week | Payment in one month and one week Discount rate
1 R250 R250+ 10% interest=R252.09 0.0084
2 R250 R250 +20% interest=R254.20 0.017
3 R250 R250+30% interest=R256.33 0.025
4 R250 R250+40% interest=R258.47 0.034
5 R250 R250+50% interest=R260.63 0.043
6 R250 R250+60% interest=R262.81 0.051
7 R250 R250+70% interest=R265.00 0.06
8 R250 R250+80% interest=R267.22 0.069
9 R250 R250+90% interest=R269.45 0.078
10 R250 R250+100% interest=R271.70 0.087

The design of the MPL tables row 1 were as follows (Table 5.1), subjects were asked to make
a choice to receive R250 in one week (t=0) or R254.20 in one month and one week(t =1), task
2, subjects were asked in row 1 to make a choice to receive R250 in one week (t=0) or R256.33
in three months and one week (t =3), task 3, subjects were asked in row 1 to make a choice to
receive R250 in one week (t=0) or R262.82 in six months and one week (t =6) and task 4,
subjects were asked in row 1, to make a choice to receive R250 in one week (t=0) or R276.29
in one year and one week (7 =12). The interest paid for the future period (larger later) ranged
from 10% in row 1 up to 100% in row 10. In short the, individual discount rate is given as IDR
. T ). Where (t) represents time preference choice paid in a week and 7 is future time delivery
time preference choice paid after 1 month, 3monts, 6monts and 12 months. Our study used
standardized MPL games used by Andersen et al (2008) which were modified to suit South
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African currency and context by the Research Unit in Behavioural Economics and Neuro-
economics (RUBEN) at the University of Cape Town in South Africa. All time preferences
winners were paid after a week to deal with present time bias (Harrison et al., 2004; Alan and
Ertac, 2015). The study assumed a risk neutral discounting model in order to calculate the
individual discount rate of subjects from the MPL time preferences games (Andersen et al.,
2008).

My = (1/(1+ 8) )My, (5.2)

Where M, is the monetary reward outcome at time t, present time consumption that provides
a smaller sooner, M, is monetary reward outcome at time t + t that yields a larger later
future period consumption and , is the individual discount rate. The research calculated § using
the values given in the MPL tables. Discount rate for all the four MPL time preference games
are the same and are given in Table 5.1. The values M, and M,,, were recorded at a point
where the subject first switches from option A to Option B on the MPL game. The subjects
were assumed to be indifferent at the point where they switched from lottery A to B, therefore
equating the two lotteries indicated that the subject is indifferent between the two lotteries
(Andersen et al., 2008). The discount rate at the initial switching point was recorded and
represented the individual discount rate for the subject on a particular task completed.

5.2.4 Measuring risk aversion

The study uses risk parameters mid-points calculated by Holt and Laury (2002) (Andersen et
al, 2008). Individual subjects are faced with a choice of two lotteries A or B. The MPL risk
preference games were made up of choice on two lotteries where one is safe and another is a
risk with varying rewards.

Table 5.2: Typical risk preference payoff and risk parameter

Lottery A Lottery B

row prob Rand | prob | Rand prob Rand | prob Rand | CRRA
1 0.1 60 0.9 50 0.1 100 0.9 25 -2.5

2 0.2 60 0.8 50 0.2 100 0.8 25 -1.33
3 0.3 60 0.7 50 0.3 100 0.7 25 -0.72
4 0.4 60 0.6 50 0.4 100 0.6 25 -0.32
5 0.5 60 0.5 50 0.5 100 0.5 25 -0.005
6 0.6 60 0.4 50 0.6 100 0.4 25 0.275
7 0.7 60 0.3 50 0.7 100 0.3 25 0.545
8 0.8 60 0.2 50 0.8 100 0.2 25 0.825
9 0.9 60 0.1 50 0.9 100 0.1 25 1.17
10 1 60 0 50 1 100 0 25 2.5

The subjects have an option of either choosing one row for either lottery A or lottery B.
Choosing lottery B in row 1 shows a high degree of risk-loving attitude while choosing lottery
A inrow 10 is a reflection of the high degree of risk aversion attitude. We recorded the CRRA
of the subject on the row when subject initially switches from lottery A to lottery B. The study
recorded unique risk parameter where the subject initially switched from lottery A to B and the
value recorded was the measure of the level of individual risk aversion.

The four risk aversion tasks have four different prizes as follows; task/game 1(Al: 60 rands,
50 rands; B1: 100 rands, 25 rands), task/game 2 (A1:70 rands, 45 rands; B1: 110 rands, 10
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rands), task/game 3 (Al: 200 rands, 120 rands; B1: 300 rands, 50 rands), task/game 4 (A1: 250
rands, 150 rands; B1: 400 rands, 10 rands). At the time of the experiment, the exchange rate
was at 1USD: 12. 99 rands and the prizes range between USD 1.54 (20 rands) to USD30.80
(400 rands). The subjects completed all four tasks and 10% of the university students were
selected and paid for one of the four games they played that was randomly chosen (Andersen
et al., 2008). The selection process was by quota random sampling where an equal number of
tickets of the same number as participants were put in a hat and 10% were winning tickets. A
participant who picked a winning ticket they were asked to toss a 10 sided die. If the number
is between 1 and 4 inclusive they were paid for a time preference task. On the other hand, after
picking a winning ticket, subjects tossed a 10 sided die until a number between 5 and 8 inclusive
appears where a 5 represents the choice of risk preference task 1 and 8 is choice of risk
preference task 4. The subjects were then asked to toss a 10 sided die so that they could select
one row from the task or game chosen. Subjects were paid the actual amount of money depicted
in the row chosen. The participation fee and the risk preference game winners were paid on
the day which experiments were carried out and all the other payments were paid using e-wallet
in line with instructions in the tasks. E-wallet is an online banking system used by a financial
institution in South Africa. With the e-wallet online banking money is paid through a mobile
phone number and the receiver does not incur a cost to withdraw the money from the bank. All
subjects were asked to provide phone numbers on the forms filled to facilitate payment, which
made it possible to send the prizes that were won through mobile phones.

5.2.5 Model specification

The study uses a t-test, ordered probit, probit and ordinary least regression analysis to explore
the data. The study uses t-test analysis to investigate whether there is a variation in time
preference and risk preference choices of university students with different levels of financial
literacy. The study formulated a dummy variable for financial literacy where ‘1° represented
students with high financial literacy and ‘0’ represented students with low financial literacy for
the t-test analysis. To investigate the effect of multiple switching on time preference task
lotteries and impatience choices on financial literacy, the study specified an Ordinary Least
Squares model as follows;

FL = By + B1xy + Baxy + -+ Brxy, (5.6)

Where FL stands for financial literacy score and x represents multiple switching on lotteries in
time preference tasks and a number of individual impatient choices in the time preference tasks.
The study investigated whether there is a relationship between multiple switching on time
preference lotteries and financial literacy. The research further assessed the relationship
between impatient choices an individual made and their financial literacy. Students might
acquire financial literacy from formal learning and environmental observations. Financial
literacy is knowledge which is critical in making decisions (Courtney 2001). Financial literacy
can also play an important role in influencing time preference choices (Van Rooij, Lusardi, and
Alessie 2011). The study explored the impact of financial literacy on time preferences by
specifying an ordered probit regression model, as follows:

yij = XijBta;; (5.2)
Where a;;, j= 0; 1; 2 are unobservable affecting time preferences. x;; stands for individual i‘s

financial literacy, age, expenditure/income, race, degree student is enrolled in, geographical
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location, financial decision status and risk preference parameter. y; takes the value of (j=0; 1;
2) (Wooldridge, 2010). The specific ordered regression model is given as:

j J (5.3)
PO =) = (B[ ). exp (xu )

h=0
Where j=0, 1, 2, representing; patient ‘0’, neutral ‘1’ and impatient ‘2’. The dependent variable

y represents individual discount rate categories (0; 1; 2). The study initially ran a parsimonious
model with individual discount rate categories and financial literacy test score. The aim is to
investigate whether financial literacy impact time preferences of university students. To
analyse reverse causality on time preferences and financial literacy the study estimated a probit
regression model specified as follows (Wooldridge, 2010):

p(y =1/x) = Bo + Prx1 + Baxz + - Prxy (5.4)
Where,
_ {1, high financial literacy (5.5)
Y=o, low financial literacy

The dependent variable y represents financial literacy level and variable x stands for individual
time discount rate categories, age, marital status, family size, degree a student is enrolled in,
geographical location, financial decision status and income.

5.2.6 Sample

A convenient sample of 192 (female=53%) university students participated in the risk and time
preferences experiments. The research targeted 250 students, 221 students turned up and 192
responses were usable. The participation rate in the study stood at 76%. For a population of
300, assuming a margin of error of 3%, alpha of 1% and t=2.58 a sample of 123 observations
can be used for continuous data regression while for a margin of error of 5%, probability of
50% and a t=2.58, a sample 180 observation can be used for categorical data (Kotrlik and
Higgins, 2001). The sample size in our study falls within the required threshold. The ordinary
least squares analysis is based on all the time preferences choices made by the subjects which
amounted to 7640 observations. All the participants were enrolled for some undergraduate
degree in the faculty of Economic and Management Sciences ranging from economics,
investment, law, Administration, Accounting, entrepreneurship, marketing, business
management and human resources.

5.3 Results

5.3.1 Time preference choice in percentages

The study created a discrete variable for time preferences where respondents who switched
from lottery A to B between rows 1-3 were categorized as a patient, those that switched
between 4-6 were classified as ‘Neutral’ and those who switched between row 7-10 were
characterized as ‘impatient’ (Harrison et al., 2004). Cross-tabulations show that 42% of the
subjects with low financial literacy fall under patient attitude while 33% falls under neutral
attitude. On the other hand, 46% of students with high financial literacy fall under categories
neutral attitude and 29% were impatient (Table 5.3). Other cross-tabulations by time preference
choices that were considered in Table 5.3 are gender, race, degree pursued, whether a subject
is a decision maker, geographical location and marital status.
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Table 5.3: Time preference choice in percentages

variable Time preferences N
Patient | neutral | impatient

financial low 42% 33% 25% 114
literacy high 24% 46% 29% 78
gender male 36% 38% 27% 90
female 34% 39% 26% 102

race white 0% 50% 50% 4
African 34% 39% 27% 177

Asian 50% 50% 0% 2

Coloured 57% 29% 14% 7

degree | economics 42% 40% 18% 40
investment | 25% 32% 43% 66

other 20% 50% 30% 10

B.Admin 39% 43% 18% 46

Management | 41% 41% 18% 29

Decision main 34% 33% 33% 61
maker non 26% 53% 21% 61
joint 40% 33% 27% 67

Geo location Rural 33% 37% 30% 57
Urban 34% 40% 26% 132

Marital status | Other 25% 13% 62% 8
Single 34% 40% 26% 181

5.3.2 Multiple switching between lottery A or B
Table 5.4: Percentage of multiple switching subjects in the time preference tasks.

Task subjects | Average Low fin literacy High fin Literacy
multiple Multiple switching | Multiple switching
Switching %
Composite All 34% 40% 26%
Average for all male 34% 37% 27%
games played female | 34% 42% 25%
Task/Game 1- All 34% 39% 27%
Table A male 36% 40% 29%
female | 33% 39% 26%
Task/Game 2- All 31% 38% 20%
Table B male 30% 34% 23%
female | 32% 43% 18%
Task/Game 3- All 36% 40% 31%
Table C male 33% 35% 29%
female | 39% 44% 32%
Task/Game 4- All 35% 42% 26%
Table D male 36% 40% 29%
female | 35% 44% 23%

MPL method of measuring time and risk preferences has its own challenges and advantages
(Frederick, 2005; Harrison et al., 2005). Measuring individual discount rate is only possible if
the subject exhibit a unique switching point on the binary choices under consideration. Looking
at all the four time preferences tasks completed, 34% exhibited multiple switching across the
binary choices. Comparing the subjects across financial literacy level, subjects with low
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financial literacy had an average of 40% multiple switching between lotteries, whereas subjects
with high levels of financial literacy had an average of 26% multiple switching. This shows
that use of MPL method of eliciting time and risk preferences is more suitable for people with
higher cognitive ability. A higher percentage of multiple switching on lottery A or B by lower
financial literacy subjects shows that the university students with low levels of financial literacy
are more likely to face indecision in making preference choices hence they are indifferent
between lotteries. Our study identifies the first switch across binary choices as a unique
switching point (Meier and Sprenger, 2013). Multiple switching has been identified as a major
problem in using MPL games especially the risk preferences games (Jacobson and Petrie,
2009).

5.3.3 Financial literacy and decision making on time preference lotteries

The research examined time preferences choices of all students in relation to their financial
literacy. Our results show that multiple switching between lottery A and B ‘switchIDR’
increases as the financial literacy score in the test decreases, showing that students with low
levels of financial literacy are more likely to suffer from indecision when they make time
preferences choices. We recorded the total number of impatient choices that individual
university students made. The study shows that impatience increases when the financial literacy
test score decreases, revealing that for that whole group of university students with low
financial literacy are more likely to be impatient. The results confirm earlier research findings
where people with low 1Qs were found to be impatient (Dohmen et al., 2010). The research
further split the analyses by gender. The results show that multiple switching between lotteries
A or B on time preference choices increases as female university students financial test score
decreases. Female university students with lower levels of financial literacy are more likely to
engage in multiple switching across lotteries, reflecting a high level of indecisiveness in
making time preference choices.

Table 5.5: OLS Regression: Financial literacy, impatience and indifference

All female male
switchIDR -1.67°7 -2.107 -1.217
(0.113) (0.150) (0.169)
impatient -0.038™ 0.093" -0.18™
(0.017) (0.025) (0.022)
_cons 12.87 12.77 12.8
(0.124) (0.184) (0.165)
N 7671 4040 3631
R? 0.025 0.047 0.024

Standard errors in parentheses” p < 0.10, ™ p < 0.05, ™ p < 0.01

Turning on to the recorded impatient choices made by female university students, impatient
choices increases as the financial literacy test score increases. As financial literacy increases,
female students are more likely to be impatient. Impatience in female students could explain
the financial difficulties faced by the girl child in their day to day life. The research findings in
Chapter 4 also confirm that female student are generally impatient. Our results contradict
findings by Van der Pol (2011), who concluded that high education levels are associated with
patient attitude. Results from male university students show that multiple switching on time
preferences lotteries increases as financial literacy declines. Again confirming that indifference
or indecision on time preferences choices is more prevalent in university students with low
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financial literacy. In addition, impatience in male students are more likely to increase as
financial literacy decreases. This reveals that male university students with high financial
literacy were more likely to make patient choices, showing that high financial literacy in male
students is associated with a patient attitude. The research results show that university students
with low levels of financial literacy were more likely to make mistakes in making their time
preference choices. The findings confirm assertions by Lusardi and Mitchell (2007), who
pointed out that individuals with low financial literacy make more financial mistakes compared
to individuals with high financial literacy. The results also confirm findings by Benjamin et al
(2013), they found that Chilean high school students who performed well in mathematics were
patient.

5.3.4 Quasi-hyperbolic discounting

We plotted the average individual discount rates of subjects and since each MPL task had a
specific time horizon the study sets IDR (o,1) as time period 1 and IDR (o,12) as time period 4.
The analysis was split between gender and financial literacy level (Figure 5.1). The study
results show evidence of quasi-hyperbolic discounting for higher financial literacy subjects (the
aggregated group, males and females represented separately) as well as female respondents
(both with lower and higher financial literacy). In the above cases, subjects are more likely to
choose smaller sooner reward over larger later reward as the delay occurs sooner rather than
later in time (Rubinstein, 2003). This shows that all university students except male university
students with low financial literacy exhibited some aspect of Quasi-hyperbolic discounting.

The paper findings show that higher financially literate subjects are more impulsive when faced
with smaller sooner and larger later rewards offered in a short time horizon (Laibson,
1997).Male university students with low financial literacy exhibited quasi-hypobolic
discounting features. What is clear is that all subjects were less impulsive for rewards offered
in the distant future, that is they chose to wait as rewards happen further in future and generally
they exhibited a low average discount rate for time horizon IDR (0,12), that is period 4 (Kirby
and Marakovi¢, 1995) (evidence exhibited in Fig.5.1A to Fig. 5.1H).

5.3.5 Discount rate cumulative density

The paper presented the variable mean individual discount rate (IDR_mean) by summing
individual discount rates of all subjects in the four tasks completed by the subjects and divided
the aggregated value by four. The research analyzed the individual mean discount rate
‘IDR_mean’ by gender and financial literacy level. Figure 5.2A shows that higher financial
literate subjects exhibited a higher individual discount rate when compared to the low financial
literacy group. Meier and Sprenger (2013) in their study found out that people who participated
in a tax counselling session exhibited a higher individual discount factor. Our results are similar
to their findings although the subjects under consideration are different. A comparison of male
subjects with higher financial literacy to female subjects with lower financial literacy as well
as female subjects with higher financial literacy to female respondents with lower financial
literacy confirms that higher financial literacy subjects exhibited higher individual discount
rates (Figure 5.2C, 5.2D and 5.2F). Figure 5.2C & 5.2E also show that subjects with higher
financial literacy have higher discount rates at lower levels of the cumulative density but
switches at the top of the curve.
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Figure 5.1: Quasi-hyperbolic discounting
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This reveals that higher financial literacy subjects are impatient when stakes are low than when
stakes are high. In general, the graphical representations show that subjects with high levels of
financial literacy are more likely to prefer smaller sooner when the return on the reward is
lower and more likely to prefer a larger later as the return from the rewards increases. The
paper coded all ten choices made by an individual on the time preference tasks completed ‘1’
if the university student chooses lottery A and ‘0’ if one chooses lottery ‘B’. A total of 40
choices are made by an individual in the 4 tasks completed and a maximum of 7640 choices
was recorded for the whole group. The study plotted the choices in graphs split across gender
and financial literacy (Appendix C).

Our findings show that at lower stake prizes, high financial literacy subjects are more likely to
prefer a smaller sooner options when returns on the rewards are low and chose larger later when
the return on rewards increases, a confirmation of our earlier findings using cumulative density
graphical representation (Figure 5.2).The way subjects with high financial literacy made their
choices can be viewed as that when the returns from rewards increases such that market
investment options around give a lower return to the larger later offered in the task played, then
high financial literacy subjects become more likely to be patient (more likely to choose lottery
B). This reveals that for higher returns that may be above market investment options, high
financial literacy university students are more likely to choose a larger later. The reverse is true
for the low financial literacy university students, at lower prize stakes the university students
with low financial literacy are generally more patient (they chose lottery B) but as stakes
increase, the subjects become generally more impatient when compared to high financial
literacy university students (Appendix C). This contrasts the behaviour of higher financial
literacy university students. Choices for the higher literacy group allow them to earn higher
returns from the rewards as the stakes increase. If this behaviour is synonymous with general
financial behaviour of economic agents, this could explain why high financial literacy level
economic agents achieve better financial life outcomes (Lusardi and Mitchell, 2005)

5.3.6 Risk aversion and financial literacy

Arranging the task played according to the sizes of the prizes, the study calculated the average
risk aversion parameters of subjects per game for all four games and plotted the values (Figure
5.3). The research splits subjects according to their level of financial literacy and gender.
Graphical representations show that subjects with low financial literacy are more risk loving.
A comparison of female subjects by the level of financial literacy shows that those with low
financial literacy are more risk loving. There is a wide gap in the risk aversion levels of female
respondents by financial literacy level. Our comparison of average risk parameter for male
subjects by the level of financial literacy shows that in general subjects with low financial
literacy are more risk-loving for all the games except game 2. The paper compared male and
female subjects who belong to the group of high financial literacy and findings show that male
respondents in the category are more risk loving. Turning to all subjects with low financial
literacy, we observed that female respondents are more risk-loving when compared to their
male counterparts. The research further compared male subjects with higher financial literacy
against female respondents with low financial literacy and conclude that female respondent
with low financial literacy are more risk loving. Finally, the study compared females with
higher financial literacy with a male counterpart with low financial literacy and concluded that
male subjects with low financial literacy are more risk loving.
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Figure 5.3: Average risk parameter for four risk preference games played
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In general, respondents with lower financial literacy are found to be more risk loving, explained
the other way round our findings show that high financial literacy university students are more
risk averse, a conclusion reached at by Huck and Weizsacker (1999) in an experimental study
on cognitive ability and risk aversion. These finding can have a huge bearing on the behaviour
of low financial literacy people. The results support the argument which suggests that engaging
in risk-loving behaviour by low financial literacy individuals is the major cause of global
financial crises across the world (Bernanke, 2006). Another similar behaviour observed
regarding low financial literacy subjects explaining risk-loving behaviour is borrowing money
from ‘mashonisas’ loan sharks at very high-interest rates which are a common practice in South
Africa (Roberts et al., 2014). The observed behaviour shows that low financial literacy subjects
are more likely to choose a lottery that is riskier. In addition, our findings show that subjects
that participated in the tasks are generally risked loving.

The study coded all choices on lottery A made by individual subject as number ‘1’ and all
choices made by particular subject on lottery B as number ‘0’ and plotted the choices made by
subjects on rows 1 to 10 for the four risk preference tasks (Appendix C). All graphical
representations showing subjects categorised according to their financial literacy and gender
reveal that financially literate respondents are more risk averse and are more likely to choose a
lottery with a less risk outcome than respondents with low financial literacy. The graphical
exhibits show that financially literate subjects trace the predicted safe choices of the binary
lotteries more precisely than their counterparts with low financial literacy. The study findings
cannot rule out aspects of cognitive ability in the way university students made choices on the
risk preferences lotteries.

5.3.7 Time preference t-test analysis
Table 5.6: t-test analysis

Variable Total High literacy | Low literacy | t-statistic

Number of 192 79 113

individuals

IDR_mean 0.0424815 0.0465859 0.0396483 = -1.689**
(0.0280472) | (0.0272818) | (0.0283364)

IDR(0,1) 0.0452649 0.0506026 0.0415805 t= -1.852**
(0.0333106) | (0.0324528) | (0.0335374)

IDR(0,3) 0.0427518 0.0460897 0.0404478 t= -1.2226
(0.0313902) | (0.0310173) | (0.0315758)

IDR(0,6) 0.0420681 0.0454205 0.039754 t= -1.2013
(0.0320794) | (0.0320239) | (0.0320545)

IDR(0,12) 0.039841 0.0442308 0.036811 t= -1.5433*
(0.0327781) | (0.0330246) | (0.0324063)

Age 22.26702 22.15385 22.34513 t= 0.3995
(3.245549) (3.710557) (2.896334)

expenditure | 1464.073 1565.872 1393.805 t= -0.9959
(1173.692) (1434.384) | (954.0537)

Family size | 5.392473 5.692308 5.175926 = -1.0900
(3.189806) (4.246642) (2.121667)

Mean and standard deviations in brackets represented in the table. Standard errors in

parentheses “ p < 0.10, ™ p < 0.05, ™" p < 0.01
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A t-test analysis shows a significant difference in mean individual discount rate (IDR_mean),
time preferences in the shortest period IDR (o, 1y and longest period IDR (o, 12, that is, task 1 that
had a time horizon of one month, task 4 with the time horizon of one year as well as the overall
average IDR of all four MPL time preference tasks completed (Table 5.5). The findings show
that financial literacy is significantly associated with aggregated time preference choices of
university students. The results, therefore, reveal that financial literacy plays a pivotal role in
influencing the time preferences of university students. Providing financial literacy to
university student will impact how they make intertemporal choices.

5.3.8 Risk preferences t-test analysis
In order to investigate whether there are variations in the risk aversion levels of subjects by
financial literacy level, the research carried out a t-test analysis (Table 5.6).

Table 5.7: Risk preferences t-test analysis

Variable Total High literacy | Low literacy | t-statistic

Number of 189 77 112

individuals

risk_mean -0.7528459 | -0.4551542 | -0.9575089 |t =-3.057***
(1.134275) (1.013642) (1.171256)

Game 1 -0.8104365 | -0.4800974 | -1.037545 t =-2.925***
(1.313121) | (1.166495) | (1.364191)

Game 2 -0.7729894 | -0.5757143 | -0.9086161 |t =-1.658**
(1.362905) | (1.177221) | (1.466841)

Game 3 -0.7047619 | -0.3524026 | -0.9470089 |t =-2,907***
(1.408989) (1.243615) (1.469064)

Game 4 -0.7455556 | -0.4196753 | -0.9695982 |t =-2.730***
(1.383977) (1.150658) (1.487696)

Age 22.26702 22.15385 22.34513 t= 0.3995
(3.245549) (3.710557) (2.896334)

expenditure | 1464.073 1565.872 1393.805 t = -0.9959
(1173.692) (1434.384) | (954.0537)

Family size | 5.392473 5.692308 5.175926 t= -1.0900
(3.189806) (4.246642) (2.121667)

Mean and standard deviations in brackets represented in the table. Standard errors in
parentheses “ p < 0.10, ™ p < 0.05, " p < 0.01

Our results overwhelmingly show that the risk aversion levels of university students
significantly differ across the level of financial literacy for all the tasks played as well as the
average risk preferences for all the tasks completed. The results show a significant difference
in risk preferences choices made by subjects with different levels of financial literacy at 1%
level in all tasks. Our findings show that financial literacy plays an important role especially
when economic agents would like to manage risk. It shows that if subjects with different levels
of financial literacy are facing risk lotteries they behave in a significantly different way.
Providing financial literacy to university student could go a long way in helping them to
manage future lifetime risk. The results also reveal that financial literacy is more important
when making risk preference choices than when making time preference choices. Our t-test
analysis also shows that age, personal expenditure, and family size does not significantly differ
by financial literacy level.
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5.4 Regression analysis
5.4.1 Time preferences and financial literacy

Table 5.8: Ordered Probit Regression: Time discount rate marginal effects and financial literacy

Dependent All male female

IDR_mean

Test 0.317" 0.009 -0.219"™
(0.162) (0.090) (0.078)

IDR0,1)

Test -0.131** -0.103 -0.154*
(0.066) (0.098) (0.089)

IDR(0,3)

Test -0.109* -0.051 -0.168*
(0.064) (0.091) (0.089)

IDR(0,6)

Test -0.095 0.051 -0.225™
(0.068) (0.100) (0.091)

IDR(0,12)

Test -0.093 -0.058 -0.222**
(0.067) (0.101) (0.089)

N 192 90 102

*kk

Standard errors in parentheses “ p < 0.10, " p < 0.05, ™ p < 0.01

The study uses ordered probit analysis to investigate whether financial literacy is linked to time
preferences. The research created an ordered discrete variable of time preferences where if
subjects switch between rows 1-3 they are classified as ‘patient’, between 4-6 as ‘neutral’ and
between 7 and 10 as, ‘impatient’. To explore the impact of financial literacy on time
preferences the study ran a set of parsimonious regression analysis with the independent
variable ‘financial literacy test” on all the time preference games played and the IDR_mean
(the average individual discount rate for all four tasks played) as the dependent variable. Our
results confirm that financial literacy is significantly associated with time preferences choices
of IDR_mean, IDR (o, 1yand IDR (o, 3) of all the subjects (Table 5.7).

The study findings also confirm that time preferences for female university students are
significantly related with financial literacy for all tasks played. Increase in financial literacy for
female university students significantly reduced their time preferences, showing that an
increase in financial literacy significantly increase patience levels amongst female university
students. On the other hand, the research results show that time preference choices of male
subjects were not significantly associated with financial literacy. The paper shows that
provision of financial literacy to university students is significantly related to time preferences,
especially of female subjects.

5.4.2 Time preferences, financial literacy and demographics

The research ran an ordered probit regression with the dependent variable IDR_mean the
average individual discount rates for all four games played (Table 5.8). The study controlled
for a number of variables that range from financial literacy test, age, monthly expenditure as a
proxy of income, race made up of African and other races aggregated due to very low numbers
of other ethnic groups that participated in the experiment, degree the participant was enrolled,
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family size, marital status (the majority of the subjects were single since they were
undergraduate university students), geographical location, and mean risk parameter elicited
from the MPL risk preference games (Andersen et al., 2008). The regressions analyses were
split across levels of financial literacy as follows: determinants of time preferences for the
whole group, determinants of time preferences on subjects with high as well as low financial
literacy, determinants of time preferences on female and male subjects with high and low levels
of financial literacy. The regressions analyses were also carried on all the four tasks completed.
The research included the risk preference parameter since time preference choices are affected
with uncertainty and risk tied to myopia on future rewards (Andersen et al., 2008; Shoji and
Kanehiro, 2012). Further, including risk preference caters for short-run temptation whilst time
preference reveals long-run optimization by subjects (Fudenberg and Levine, 2006; Frederick
et al., 2002; Andersen et al., 2008).

An analysis on the determinants of time preferences for the mean discount rates for all the
respondents reveal that time preferences are more likely to increase significantly as age
increases showing that age increases impatience (Table 5.8). Another variable that was
concluded to be significantly influencing time preferences was the mean risk parameter
suggesting that myopia on the intertemporal choices could have driven the way subjects made
their choices by making them impatient. Turning to the group of university students with high
financial literacy, being enrolled for Business Administration degree and being single is more
likely to reduce one’s time preferences, showing increasing patience levels. The risk parameter
also significantly increases impatience levels of the subjects with high financial literacy. An
analysis on factors that are associated with time preferences of university students with low
levels of financial literacy shows that age, being enrolled in the BComm investment degree and
the risk parameter are more likely to increase respondents’ time preferences showing that the
variables on spotlight increase impatience levels of the subjects.

Moving on to male subjects with high levels of financial literacy, financial literacy level
significantly reduces the subjects’ time preferences making them more patient. These results
confirm the conclusion reached by Pol (2011) who found out that higher levels of literacy are
associated with increased patience levels. Other variables that were found to significantly
increase patience in male subjects with high financial literacy were age, being enrolled for
Business administration, being single, and being a non-decision maker. On the other hand, male
respondents with a high level of financial literacy’s time preferences were significantly higher
if they belong to the African race, enrolled in the degree labelled as other, enrolled for a Bcomm
Management degree, as family size increases and as their risk preferences increase. The study
considered male subjects with low levels of financial literacy, their time preferences
significantly increase due to age, belonging to the African race, enrolled in the Bcomm
investment degree or degrees designated as “other’ or being enrolled Bcomm Management as
well as if their risk preferences increase. The low financial literacy male subjects’ time
preference decrease when they are joint decision makers. Being single is more likely to reduce
the time preferences of female subjects with high financial literacy, whereas, an increase in
their risk preferences made the subjects more impatient. The regression analysis of female
university students with low literacy shows that age and risk parameter makes the respondents
impatient.
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Table 5.9: Ordered Probit Regression: Individual discount rate and demographics

Mean rate All high_lit low_lit male_high_lit male_low_lit female_high_lit female_low _lit
Itest -0.051 -0.48 -0.46 -18.5™ 0.050 1.58 -0.89
(0.234) (0.957) (0.419) (6.561) (0.575) (1.465) (0.614)
age 1.81™ -2.49 4.04™ -17.17 6.23™ -2.78 3.96"
(0.886) (1573) (1.286) (9.849) (2.150) (2.585) (2.053)
Inm_expend -0.074 -0.15 -0.011 1.50 -0.35 0.37 0.30
(0.123) (0.205) (0.156) (1.092) (0.247) (0.362) (0.276)
African 0.10 0.46 0.25 16.3™ 577" 1.04 -0.82
(0.400) (0.510) (0.784) (6.822) (0.720) (0.798) (0.748)
Investment degree 0.32 0.036 0.73™ -1.63 1.97 0.72 0.72
(0.271) (0.518) (0.360) (1.019) (0.579) (0.809) (0.542)
Other degree 0.43 0.22 0.98 5.66™ 2117 1.07 0
(0.428) (0.605) (0.810) (2.631) (1.065) (0.971) )
Admin degree -0.039 -1.117 0.67 -4.76™" 1.11 -1.00" 0.76
(0.268) (0.441) (0.411) (1.771) (0.675) (0.595) (0.589)
Management degree -0.032 -0.46 0.63 4,14 217 -0.98 -0.30
(0.301) (0.576) (0.416) (1.587) (0.628) (0.698) (0.692)
Family size -0.038 -0.023 -0.079 0.63" 0.063 -0.021 -0.20
(0.027) (0.029) (0.058) (0.224) (0.070) (0.034) (0.117)
single -0.064 -7.377 0.30 -11.4™ -1.407 -3.40™ 1.12
(0.597) (1.252) (0.596) (5.492) (0.722) (1.732) (0.944)
_urban -0.23 0.24 -0.32 0.40 -0.12 0.23 -0.47
(0.211) (0.373) (0.273) (0.830) (0.346) (0.438) (0.408)
Non decision maker 0.059 -0.0071 0.0030 -4.75™" 0.18 0.24 -0.60
(0.237) (0.368) (0.360) (1.577) (0.643) (0.439) (0.571)
Joint decision maker -0.055 0.49 -0.32 1.04 -1.34™ 0.71 -0.19
(0.225) (0.391) (0.301) (0.939) (0.589) (0.578) (0.559)
risk_mean 0.58™ 1.28™ 0.45™ 5.89"" 1.06™ 1127 0.39""
(0.116) (0.223) (0.119) (1.674) (0.294) (0.407) (0.139)
cutl
_cons 3.81 -18.9™ 11.1™ -93.3™ 21.0™ -5.47 10.9
(3.184) (6.598) (4.369) (39.643) (7.204) (9.018) (6.611)
cut2
_cons 5.04 -16.9™ 1227 -87.2" 22.8™ -3.37 1217
(3.180) (6.560) (4.383) (37.984) (7.295) (8.973) (6.646)
N 184 77 107 32 54 45 53
RZ

Standard errors in parentheses” p < 0.10, ™ p < 0.05,

==

p<00
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In all cases, our analysis shows that an increase in risk preferences is associated with an
increase in impatience among university students, showing that an increase in risk increase
impatience among university students. The study carried regression analyses on choices made
by subjects in the first game/task where participants were provided with a choice to receive
rewards in one week or one month and one week (IDR (0,1)) (Table 5.8). Time preferences for
all the subjects are significantly related to risk preferences only. Increase in risk preferences is
associated with an increase in impatience. The paper considered factors that are associated with
time preferences of subjects with higher financial literacy and found out that monthly
expenditure, being enrolled for Business Administration degree and being single is more likely
to significantly reduce time preferences of the subjects, showing that the variables make the
participants more patient. Conversely, variables risk parameter and belonging to African race
increases the time preferences of subjects showing that these variables are significantly
associated with impatience of university students with high financial literacy. Age and risk
preferences significantly increase time preferences of subjects with low levels of financial
literacy, revealing that he variable induced an impatient attitude among subjects. The research
considered variables that related to time preference choices of male subjects with higher
financial literacy and found out that financial literacy, age, being enrolled for a Bcomm
investment degree, being enrolled in a Business administration degree and being single is more
likely to reduce time preferences of subjects, hence making participants more patient. More
impatient time preferences choices by male respondents with higher financial literacy are
significantly driven by their risk preference parameter and belonging to the African race.

Male subjects with lower levels of financial literacy are more likely to be significantly
impatient when their risk preferences increase when their age increase and if they belong to the
African race group. Financial literacy, risk preference parameter, belonging to an urban area,
being enrolled in other degree and belonging to the African race is more likely to make female
university students with high levels of financial literacy impatient. Findings on the relationship
of financial literacy on male and female university students with high financial literacy on time
preferences show that their financial literacy knowledge may have played an influential role in
shaping their time preferences. Turning to female university students with low financial
literacy, belonging to the African race group is more likely to increase patience while the
increase in risk preferences parameter is more likely to increase impatience.

In the second MPL time preference task completed (Table 5.9), subjects made choices that
allowed them to receive rewards in one week or after three months and one week IDR (o, 3). An
Ordered probit regression analysis for all subjects show that individual time preferences of
subjects are more likely to significantly increase due to age and an increase in their risk
preferences, showing the two variable make subjects impatient. Variable financial literacy level
(Itest) and being single makes male university students with high financial literacy more patient
while variables belonging to an urban centre and the risk preferences parameter induces male
respondents with high financial literacy to be impatient. Variables age, being enrolled for a
Bcomm investment degree, being enrolled for ‘other’ degree, being enrolled for Bcomm
Management degree and the risk preference parameter are more likely to significantly increase
impatient on male university students with lower financial literacy levels. Female university
students with higher financial literacy levels are more likely to be impatient if they reside in
the urban area and if their risk preferences increase.
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Table 5.10: Ordered Probit Regression: Individual discount rate and demographics

IDR0.1) All high_lit low_lit male_high_lit male_low_lit female_high_lit female_low_lit
Itest -0.031 0.15 -0.50 -11.9™ -0.62 4.43™ -0.89
(0.214) (1.081) (0.390) (3.461) (0.557) (1.682) (0.647)
age 0.051 -0.11 0.10 -0.46" 0.25™ -0.33™ 0.068
(0.036) (0.086) (0.058) (0.237) (0.108) (0.144) (0.101)
Inm_expend -0.11 -0.41" -0.026 -0.099 -0.033 0.71 0.16
(0.122) (0.222) (0.151) (0.565) (0.266) (0.455) (0.285)
_African 0.24 117" 0.0037 16.3™" 4.49™ 3.58™ -1.17°
(0.409) (0.564) (0.662) (3.366) (0.854) (1.131) (0.702)
Investment degree 0.15 -0.44 0.47 -4.20™" 0.71 0.79 0.41
(0.245) (0.482) (0.340) (1.566) (0.588) (0.860) (0.605)
Other degree 0.46 0.94 -0.0083 2.77 -0.13 4.90™ 0
(0.469) (0.747) (0.860) (1.853) (0.998) (1.720) (6]
Admin degree -0.079 -1.29™ 0.48 -4.68™" 0.12 -0.91 0.52
(0.274) (0.459) (0.424) (1.378) (0.801) (0.658) (0.701)
Management degree -0.11 0.0096 -0.035 1.15 0.73 0.82 -1.22
(0.297) (0.595) (0.427) (1.400) (0.685) (0.789) (0.759)
Family size -0.030 -0.029 -0.064 0.28™ -0.0022 0.036 -0.20
(0.027) (0.034) (0.061) (0.140) (0.085) (0.044) (0.125)
single 0.11 -6.45™" 0.25 -10.6™ 0.62 -2.06 -0.48
(0.415) (2.005) (0.455) (4.964) (0.622) (2.217) (0.578)
_urban -0.0076 0.63 -0.19 1.83 -0.50 1.12" 0.056
(0.221) (0.442) (0.287) (1.287) (0.402) (0.606) (0.435)
Non decision maker -0.11 -0.63 0.10 -0.51 1.01 -1.10 -0.45
(0.245) (0.398) (0.380) (1.035) (0.709) (0.685) (0.616)
Joint decision maker -0.14 0.30 -0.23 1.29 -0.77 0.91 0.22
(0.231) (0.399) (0.323) (0.817) (0.599) (0.760) (0.529)
risk_mean 0.49™ 1.25™ 0.34™ 4417 0.89™ 1.94™ 0.33"
(0.110) (0.252) (0.116) (0.886) (0.262) (0.650) (0.152)
cutl
_cons -0.12 -11.5™ 0.84 -42.8™ 8.76™ 114 -2.18
(1.422) (5.046) (2.125) (13.412) (3.647) (7.677) (3.415)
cut2
_cons 0.48 -10.4™ 1.33 -39.3™ 9.27™ 12.8" -1.51
(1.422) (5.015) (2.130) (13.180) (3.702) (7.754) (3.395)
N 184 7 107 32 54 45 53

Standard errors in parentheses” p < 0.10, ™ p < 0.05,

p<0.01
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Table 5.11: Ordered Probit Regression: Individual discount rate and demographics

IDR(03) All high_lit low_lit male_high_lit male_low_lit female_high_lit female_low _lit
Itest -0.27 -1.66" -0.60 -5.817 -0.19 -0.36 -1.15™
(0.235) (0.987) (0.433) (2.159) (0.591) (1.434) (0.575)
age 0.082™ -0.017 0.14™ -0.20 0.13 0.037 0.16"
(0.037) (0.073) (0.052) (0.230) (0.082) (0.117) (0.085)
Inm_expend -0.13 0.055 -0.16 -0.17 -0.35 0.50 0.084
(0.128) (0.197) (0.168) (0.405) (0.231) (0.376) (0.252)
_African 0.29 0.17 0.56 1.15 5.16™ 0.51 -0.14
(0.366) (0.629) (0.454) (0.998) (0.649) (0.994) (0.478)
Investment degree 0.36 0.12 0.77" -1.27 1.04" 0.60 0.91
(0.246) (0.435) (0.350) (0.915) (0.544) (0.773) (0.578)
Other degree 0.84 0.34 1.78" -1.54" 2.27" 1.56 0
(0.521) (0.715) (1.057) (0.891) (1.174) (1.165) )
Admin degree 0.13 -0.33 0.65" -2.54 0.86 0.053 0.85
(0.267) (0.426) (0.381) (1.008) (0.615) (0.534) (0.624)
Management degree 0.095 -0.63 0.88™ 0.96 159" -1.27 0.18
(0.304) (0.531) (0.418) (1.234) (0.752) (0.869) (0.665)
Family size -0.0055 0.039 -0.075 0.26™ -0.031 0.058 -0.046
(0.027) (0.026) (0.065) (0.080) (0.081) (0.036) (0.123)
single 0.51 -5.29™ 0.70 -10.17 0.30 -2.24 0.96
(0.512) (1.905) (0.569) (5.097) (0.720) (1.416) (0.890)
_urban 0.098 0.62" -0.013 1.24 0.22 1.13" -0.13
(0.213) (0.369) (0.271) (1.003) (0.371) (0.670) (0.412)
Non decision maker -0.29 -0.62 -0.24 -2.30" -0.53 -0.28 -0.45
(0.247) (0.385) (0.350) (0.948) (0.622) (0.469) (0.556)
Joint decision maker -0.30 -0.31 -0.39 -0.33 -0.92" 0.30 -0.33
(0.216) (0.368) (0.308) (0.700) (0.527) (0.645) (0.542)
risk_mean 0.51"" 0.91™ 0.41™ 2.43™ 0.58™" 0.98™" 0.39™
(0.100) (0.165) (0.108) (0.539) (0.212) (0.299) (0.130)
cutl
_cons 0.45 -10.4™ 157 -33.3™ 5.16" 2.13 2.00
(1.556) (4.001) (2.028) (11.396) (2.781) (5.654) (3.046)
cut2
_cons 1.37 -9.20™ 2.46 -30.3™ 6.03™ 3.16 3.04
(1.554) (3.999) (2.013) (11.398) (2.766) (5.667) (3.056)
N 184 77 107 32 54 45 53
Standard errors in parentheses " p < 0.10, ™ p < 0.05, ™ p < 0.01
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Financial literacy significantly increases patience levels of female university students with
higher financial literacy while age and their risk preferences significantly increase their
impatience. A striking observation on results from the second game/ task is that in all situations,
financial literacy level variable generally increases patience among subjects, supporting the
findings concluded by Fuchs (1980) which pointed out that increase in education level in
individuals increases patience attitude.

Moving on to the third game/task analysis (Table 5.13 Appendix C), subjects were allowed to
make binary time preferences choices with an option of receiving a prize in one week or in six
months and one week IDR (o, ). All subjects were more likely to be significantly impatient due
to age and their risk preference parameter. On another hand, university students with high
levels of financial literacy are more likely to be significantly patient as their monthly
expenditure increases, if they are enrolled for Business administration degree and if they are
single while they are more likely to be impatient as their risk preferences increase. Turning to
subjects with low levels of financial literacy, age and risk preferences significantly increases
impatience among university students. Male university students with high levels of financial
literacy levels were found to be significantly more patient as their financial literacy increases,
as their age increases, if they are single, if they are enrolled in ‘other’ degree, if they were
enrolled in Business Administration degree as well as if they were non-decision makers while
they are more likely to be significantly impatient as their risk preferences increase. Male
university students with lower financial literacy levels were more likely to be impatient if they
were older, belong to the African race, were enrolled in the Bcomm Investment or Management
as well as if their risk preference parameter increases while being single is significantly related
to patience in the subjects. Increase in risk preferences is significantly associated with
impatience while being enrolled for Business Administration and Management is significantly
more likely to increase patience levels among female university students with higher financial
literacy. Being a non-decision maker, belonging to the African race and increase in financial
literacy is significantly linked to patience among female university students with low financial
literacy. Enrolment in a Business Administration and increase in risk preferences were
associated with a significant increase in time preferences for female university students with
low levels of financial literacy. In all cases except for female university students with high
financial literacy, increase in financial literacy is associated with increasing patience in
university students although the impact is not significant in some cases (Table 5.13, Appendix
C).

The fourth and final time preference game/task that was played by subjects allowed them to
make choices where rewards were paid after one week or after twelve months and one week
IDR (0,12) (Table 5.14 Appendix C). As age and risk preferences increases, all subject were
more likely to be significantly impatient. High financial literate university students were
significantly patient as their monthly expenditure increases, if they were single and belonging
to an urban area while they were likely to be significantly impatience as their risk preferences
parameter increases. Moving on to low financially literacy university students, impatience
significantly increases as one gets older and when their risk preference parameter increases
whereas patience increases as family size increases. Switching on to male university students
with higher financial literacy, impatience significantly increases if they were African as well
as if their risk preference parameter increases whereas being enrolled for Business
Administration degree and being a non-decision maker significantly increases patience.
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Moving on to male university students with low financial literacy, being older, belonging to
the African race, being a non-decision maker and increase in risk preferences were significantly
associated with impatience. A bigger family size as well as belonging to the urban centre were
more likely to significantly increase patience while being a non-decision maker and increase
in risk preferences increases impatience amongst higher financial literacy female university
students. Finally, increase in income and increase in risk preferences were more likely to be
associated with impatience while a higher family size was significantly more likely to be
related to patience among female university students with low financial literacy. Our findings
show that as the time horizon for receiving rewards gets longer and stake increase so much,

choices made by university students are not significantly driven by financial literacy.

5.4.3 Financial literacy and time preferences

Table 5.12: Probit Regression: Financial Literacy and IDR Marginal effects

Dependent All male female
Test
neutral_mean -0.204™ -0.057 0.869™"

(0.084) (0.121) (0.309)
impatient -0.171" 0.022 0.883™
mean

(0.094) (0.132) (0.339)
Test
Neutral 0.551** 0.723* 0.410
IDR(,1

(0.248) (0.378) (0.332)
Impatient 0.391 0.279 0.480
IDR(.1)

(0.209) (0.309) 0.287
Test
Neutral 0.430* 0.612* 0.284
IDR(,3)

(0.222) (0.332) (0.303)
Impatient 0.334 0.135 0.568
IDR(,3)

(0.225) (0.338) (0.311)
Test
Neutral -0.151 -0.126 0.431
|DR(0,5)

(0.100) (0.146 (0.345)
Impatient -0.101 0.074 0.684**
IDR(;)

(0.082) (0.114) 0.293
Test
Neutral 0.325 0.090 0.518*
IDR(,12)

(0.232) (0.349) (0.313)
Impatient 0.264 -0.214 0.702**
IDRo,12)

(0.218) (0.323) (0.307)
N 192 90 102

Standard errors in parentheses “p < 0.10, ™ p < 0.05, ™ p < 0.01
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There is evidence that suggests that there is a reverse causality between financial literacy and
time preferences in previous studies (Meier and Sprenger, 2013). In their study, high financial
literacy is associated with people who persevere to gain financial literacy, showing that
acquiring financial information is equated to investment in knowledge. The study investigated
whether the assertion is true for university students under consideration, that is, if there is
reverse causality between financial literacy and time preferences. The paper analysis is split
into two stages. Initially, the paper used a parsimonious Probit regression model disaggregated
across gender by task completed to explore the claim that financial literacy is related to time
preferences. The choice of the Probit regression model is arrived at after considering the binary
nature of the variable financial literacy.

Table 5.13: Probit Regression: Determinants of financial literacy

Literacy All male female
Neutral 0.59™ 0.33 0.86™
(0.235) (0.368) (0.339)
Impatient 0.63™ -0.028 1.28™"
(0.269) (0.431) (0.369)
age -0.0072 -0.0090 -0.021
(0.035) (0.047) (0.076)
single 0.94" 0.83 0.68
(0.515) (0.707) (0.752)
Family size 0.057" 0.084™ 0.039
(0.030) (0.042) (0.042)
Invest degree -0.29 0.39 -0.80™
(0.280) (0.474) (0.395)
Other degree 0.79 1.27 0
(0.500) (0.643) @)
Admin degree -0.059 0.12 -0.39
(0.297) (0.505) (0.421)
Man degree 0.042 0.33 0.100
(0.347) (0.621) (0.491)
urban 0.49™ 0.34 0.60"
(0.233) (0.333) (0.354)
Non_dm -0.62™ -1.42™ 0.11
(0.268) (0.433) (0.415)
Joint_dm -0.55™ -0.90™ -0.24
(0.243) (0.372) (0.380)
In_expend 0.081 0.045 0.025
(0.119) (0.163) (0.203)
_cons -2.12 -1.63 -1.48
(1.389) (1.917) (2.556)
N 186 87 96

Standard errors in parentheses " p < 0.10, “ p < 0.05, ™ p < 0.01
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We coded ‘1’ if a university student had high financial literacy and ‘0’ otherwise. The research
further investigated if financial literacy is impacted by the average of time preferences for all
the four games/tasks played with selected variables controlled for in the model. Analysis on all
the respondents shows that average or mean of individual time preferences is significantly
linked to financial literacy (Table 5.11 first row). This shows that individual who had financial
literacy were willing to persevere to gain financial literacy. Patient subjects were more likely
to hold higher financial literacy. Findings from the first game and the second game show that
individuals that show a neutral attitude are more likely to be holding higher financial literacy.
Results from game one and game two show that male respondents who exhibited a neutral
attitude were more likely to be having higher financial literacy. Turning on to female subjects,
our regression analysis on average time preferences, game/task three and four show that being
impatient or having a neutral attitude is associated with higher financial literacy in female
subjects. Our results show that elements of perseverance drive subjects’ level of financial
literacy although our findings were not universal to all the games played.

Controlling for a number of variables, we ran a probit regression analysis where latent variable
time preference is the average value of all four the MPL time preference games. Financial
literacy for all subjects is more likely to increase if they have a neutral attitude, are impatient,
are single, as the family size increases and if they reside in the urban areas. Conversely, subjects
who are non-decision makers and joint decision makers are more likely to hold lower levels of
financial literacy. Switching on to male subjects, bigger family size and being enrolled in other
degree was associated with higher financial literacy. In contrast, if one is a non-decision maker
or joint decision-maker they were more likely to hold lower levels of financial literacy. There
IS no evidence of the impact of time preferences on the financial literacy of male university
students. Female subjects who showed neutral attitude, impatient attitude and reside in urban
areas are more likely to be of high financial literacy. On the flip side, female subjects enrolled
for a Bcomm investment degree were more likely to hold a lower level of financial literacy.
Our results show that time preferences are associated with financial literacy level of university
students under consideration. Another interesting outcome was that university students that
were passive decision makers are more likely to hold lower financial literacy. The study
confirmed reverse causality between financial literacy and time preferences (Meier and
Sprenger, 2013).

5.5 Discussion and conclusion

University students completed four MPL time preference and four MPL risk preference
experimental tasks in conjunction with a questionnaire and a financial literacy test. All students
who scored a mark above average were classified as high financial literacy group whereas those
with a score below average were categorized as low financial literacy. Our analysis is split
across the level of financial literacy and gender. In general, subjects with high financial literacy
exhibited a higher cumulative density individual discount rate when compared with those with
low financial literacy. All our subjects except male university students with low financial
literacy show aspects of quasi-hyperbolic discounting where impulsivity is high for smaller
sooner and larger later rewards offered in a short time frame.

Parsimonious regressions analyses show that financial literacy increases patience among
female respondents. Our findings show that financial literacy impact choices over time for the
whole group of university students for time preference tasks one and two where the time

135



horizon is shorter. Our results also show that financial literacy affects time preferences for
female university students in all games for the parsimonious model. Our findings reveal that if
female gain higher levels of financial literacy they are more likely to persevere, wait longer to
earn a higher reward. Our parsimonious models could not prove the impact of financial literacy
on time preferences for all male university students in general. Turning on to the elaborate
ordered probit regression model analyses with a set of variables controlled for. The study found
out that financial literacy significantly impacts time preferences of university students with
high financial literacy, male and female respondents with high financial literacy and female
subjects with low financial literacy depending on the task under scrutiny. Financial literacy
makes all subjects with high financial literacy, male with high financial literacy and female
with low financial literacy significantly more patient for games with a shorter time horizon of
up to six months, showing that financial literacy increases self-control (Gathergood and Weber,
2014).

Our results also show that financial literacy makes female subjects with high levels of financial
literacy more impatient. No evidence of impact of financial literacy on time preferences of all
university students are concluded for game number four (Table 5.14) where time horizon of
receiving the rewards stretches to 12 months and one week, showing that for higher rewards
with an option of being paid after a longer period, choices made where not driven by financial
literacy but by other factors. As rewards paid become larger over time, subjects could have
used intuition to make choices. Since time preferences measure long run optimization, we
included the mean risk parameter variable calculated from elicited risk preference from MPL
games to cater for short-run temptation. In all our regressions analysis risk preferences are
significantly related with university students’ time preferences. In all cases risk preferences
induce all subjects to be impatient showing that exposure to risk increase impatience among
university students. Our findings could have been driven by subjects making time preference
choices under risk (Andersen et al., 2008) Another variable that we concluded to be
significantly linked to time preferences of subjects in tasks played by the university students
are age, income, race, degree one is enrolled, family size, marital status, geographical location
and whether a person is a financial decision maker.

In a bid to understand how financial literacy is associated with decision making on time
preference choices. The study ran an OLS regression model on financial literacy with multiple
switching on lottery A or B as well as the impatient choices made by university students. The
regression analysis for all respondents shows that multiple switching increases with low levels
of financial literacy. The results show the difficulties encountered by university students with
a low level of financial literacy in making time preferences choices. In addition, our regression
results show that for all university students, impatience increases with low levels of financial
literacy, revealing that high financial literacy is associated with perseverance and self-control
for the whole group (Gathergood and Weber, 2014). The research split the analysis across
gender, multiple switching between lotteries A or B significantly increases with the low level
of financial literacy for both male and female university students. Again confirming the
importance of financial literacy in decision making, university students with low levels of
financial literacy are more likely to be undecided on the most suitable time preference lottery.
Turning on to impatient choices made by male university students, an increase in impatient
choices is associated with low levels of financial literacy. If these findings are practically true
in the real world, then individuals with different levels of financial literacy might not achieve
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similar financial life outcomes. Conversely, female university students’ increase in impatient
choices is associated with high financial literacy. Confirming that female university students
with high financial literacy were generally impatient.

The study investigated whether there is a reverse causality between time preferences and
financial literacy level ( Meier and Sprenger, 2013). Our results confirm evidence of the
presence of reverse causality. Subjects’ willingness to persevere or not to persevere shape their
level of financial literacy. A parsimonious probit regression analysis on mean individual
discount rates shows that being neutral or impatient is significantly related to financial literacy
for the whole group. For females being neutral or impatient is associated with higher levels of
financial literacy especially as the time horizon for payment of rewards increases. The finding
shows that for longer time horizon impatient females are more likely to be having higher levels
of financial literacy. The study ran an elaborate probit model to explore whether there is the
presence of reverse causality between financial literacy and time preferences controlling for a
set of variables. Our results confirm the presence of reverse causality for the whole group and
female subjects, where being neutral or impatient is associated with individuals with a higher
level of financial literacy. Other variables which significantly determine financial literacy level
are marital status, family size, belonging to an urban centre and being a decision maker. Our
results show that if one is a non-decision maker or is a joint decision maker their financial
literacy is more likely to be lower pointing to the fact that getting involved in financial issues
is the powerful procedure to learn (Van Rooij et al., 2011). Belonging to an urban centre is also
significantly associated with higher financial literacy. The research findings confirm the
importance of increasing financial literacy among university students as it is a powerful tool in
assisting in financial decision making.

Our study has its own fair share of limitations; time preferences of university students might
not be a true representation of South African population time preferences. Instruments used to
measure time preferences have their own challenges, it is difficult to conclude if the prizes
offered elicited true preferences of subjects. The behaviour exhibited by subjects in making
risk and time preference choices could have been prompted by the complexity of the
instruments used to elicit data. Multiple price lists, questionnaire and financial literacy test
involve filling a number of responses which may bring about fatigue in the respondents.
Further study can explore variation in time preference before teaching financial literacy course
and after teaching a financial module on students. It will be more interesting to investigate the
impact of financial literacy on the time preferences of other society groups other than university
students using the instruments used in this study.
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5.7 APPENDIX C

Table 5.14: Ordered Probit Regression: Individual discount rate and demographics

IDR(0.,6) All high_lit low_lit male_high_lit male_low_lit female_high_lit female_low_lit
Itest -0.11 -0.38 -0.56 -14.9™ -0.22 0.039 -1.18™
(0.231) (0.948) (0.394) (6.221) (0.661) (1.513) (0.597)
0.086™ 0.014 0.16™" -1.34™ 0.31™" 0.18 0.10
age (0.037) (0.089) (0.055) (0.543) (0.085) (0.119) (0.089)
-0.062 -0.42™ 0.074 -0.17 -0.20 -0.37 0.24
Inm_expend (0.114) (0.206) (0.146) (0.774) (0.267) (0.356) (0.270)
-0.079 -0.13 -0.0021 4.78™ -1.69"
African (0.368) (0.476) (0.669) (0.757) (0.665)
0.22 -0.10 0.55 1.56 137" -0.016 0.81
Investment degree (0.251) (0.496) (0.349) (1.141) (0.702) (0.794) (0.619)
-0.25 -0.87 0.39 -9.43™" 0.30 0.13 0
Other degree (0.490) (0.709) (0.803) (1.913) (1.067) (0.752) )
-0.15 -117 0.53 -3.90"" 0.13 -1.36™ 1.23"
Admin degree (0.292) (0.511) (0.414) (1.443) (0.841) (0.633) (0.709)
-0.16 -0.45 0.36 6.50™ 123" -1.32" -0.29
Management degree (0.288) (0.545) (0.434) (3.037) (0.654) (0.594) (0.805)
-0.026 -0.017 -0.084 0.29 0.026 -0.043 -0.13
Family size (0.029) (0.031) (0.077) (0.238) (0.114) (0.046) (0.135)
-0.31 -4.95™ -0.22 -42.5™" -5.84™ -0.51 0.74
single (0.637) (2.078) (0.628) (11.379) (0.557) (1.937) (0.897)
-0.17 -0.12 -0.17 0.034 0.38 -0.75 -0.56
urban (0.226) (0.462) (0.279) (1.045) (0.491) (0.860) (0.422)
-0.13 -0.42 -0.061 -5.98™ 1.14 0.16 -1.46™
Non decision maker (0.254) (0.376) (0.366) (2.187) (0.721) (0.518) (0.598)
-0.073 0.28 -0.17 -1.30 -0.86 0.88 -0.49
Joint decision maker (0.227) (0.406) (0.301) (1.076) (0.556) (0.621) (0.605)
0.48™" 1.10" 0.36™" 3.65™" 1.22"" 1.36™" 0.30™
risk_mean (0.106) (0.266) (0.111) (1.224) (0.274) (0.526) (0.127)
cutl
_cons 0.12 -10.3™ 2.25 -116.6™" 4.10 -1.22 -0.43
(1.635) (4.365) (2.267) (40.774) (2.981) (5.621) (3.389)
cut2
_cons 0.69 -9.40™ 2.74 -114.0™ 4.88 -0.43 0.17
(1.632) (4.363) (2.263) (40.458) (2.975) (5.649) (3.388)
N 184 7 107 32 54 45 53
Standard errors in parentheses *“ p < 0.10, ™ p < 0.05, ™ p < 0.01
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Table 5.15: Ordered Probit Regression: Individual discount rate and demographics

IDR(0,12) All high_lit low_lit male_high_lit male_low_lit female_high_lit female_low _lit
Itest 0.050 0.93 -0.24 -1.42 0.10 0.086 -0.53
(0.243) (1.089) (0.373) (4.448) (0.553) (1.685) (0.593)
age 0.077™ -0.060 0.16™" -0.38 0.26™" -0.023 0.15
(0.034) (0.071) (0.055) (0.373) (0.091) (0.123) (0.094)
Inm_expend -0.020 -0.47™ 0.15 -0.77 -0.13 -0.40 0.52"
(0.121) (0.230) (0.162) (0.919) (0.315) (0.360) (0.246)
_African -0.066 0.029 -0.041 11.17 3.73™ -0.014 -1.23
(0.364) (0.397) (0.691) (6.083) (0.833) (0.751) (0.801)
Investment degree 0.35 0.62 0.32 1.79 0.55 1.01 0.48
(0.252) (0.558) (0.340) (1.345) (0.678) (0.724) (0.511)
Other degree 0.076 -0.16 0.10 3.97 -0.71 0.45 0
(0.419) (0.544) (0.871) (2.897) (1.169) (1.037) (6]
Admin degree -0.22 -1.01 0.050 -6.83" -0.95 -1.13 0.44
(0.299) (0.614) (0.404) (3.042) (0.835) (0.775) (0.609)
Management degree -0.033 -0.18 0.25 1.57 0.17 -0.55 -0.40
(0.278) (0.474) (0.404) (1.844) (0.724) (0.724) (0.750)
Family size -0.044 -0.044 -0.14™ -0.13 -0.11 -0.087" -0.24"
(0.029) (0.029) (0.061) (0.207) (0.081) (0.044) (0.125)
single 0.11 -6.617" 0.49 -7.36 0.37 -1.64 0.71
(0.601) (1.732) (0.648) (8.336) (0.980) (2.511) (0.858)
_urban -0.35 -0.98" -0.31 -6.09 -0.31 -1.55™" -0.40
(0.220) (0.392) (0.287) (3.806) (0.401) (0.485) (0.445)
Non decision maker 0.100 0.35 0.19 -2.52" 1.47" 0.90" -0.79
(0.270) (0.401) (0.392) (1.081) (0.786) (0.503) (0.641)
Joint decision maker -0.021 0.16 0.12 0.16 -0.12 0.42 0.21
(0.217) (0.387) (0.306) (1.331) (0.617) (0.545) (0.530)
risk_mean 0.56™" 1.65™" 0.39™" 5.68™ 1.16™" 167 0.29™
(0.123) (0.334) (0.128) (2.654) (0.314) (0.692) (0.136)
cutl
_cons 0.87 -10.77 3.68" -22.2 7.58™ -7.49 3.83
(1.479) (3.955) (2.072) (15.619) (3.381) (5.773) (3.469)
cut2
_cons 1.63 -9.47" 4.35™ -20.3 8.55™ -6.27 457
(1.478) (3.939) (2.086) (15.485) (3.412) (5.757) (3.466)
N 184 7 107 32 54 45 53
Standard errors in parentheses " p < 0.10, ™ p < 0.05, ™ p < 0.01
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Risk preference choices: game 1
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Risk preference choices: game 2
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Risk preferences choices: game 3
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Risk preferences choices: game 4
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All four risk preference game choices
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CHAPTER 6: GENERAL CONCLUSION

6.1 Introduction
The focus of this conclusion is to discuss the major findings from the research. The chapter
provides a conceptual framework and then discusses the research findings.

6.2 Theoretical framework

The literature on financial literacy lacks a strong theoretical framework and theories of
behaviour change in the financial education field are taken from the health literature (Kennedy,
2013). According to Kennedy (2013), the approaches emphasize that behaviour change results
from a combination of attitudes, social norms, perceived behaviour control and behaviour
intentions. The aim of providing financial literacy is to help individuals to develop positive
beneficial financial behaviour. This is typical of Ajzen’s Theory of Planned Behaviour (see
Figure 6.1 below). This model recognizes that knowledge and behaviour may interact through
an unobserved feedback mechanism (Ajzen, 2011). For example, financial knowledge gained
through past experience may be associated with future behaviour via attitudes and perceptions.

Figure 6.1: Theory of Planned Behaviour

Source: (Koropp et al., 2014)

If financial literacy is related to one’s subjective norms, financial perceptions and attitudes such
as risk preferences, social preferences and time preferences that should have a bearing on one’s
financial behaviour. Financial behaviour intention is the last step to one’s financial behaviour
(Ajzen, 2011). Students can acquire financial literacy but if they do not show an intention to
make use of the knowledge it will be difficult to measure their literacy levels. Financial
behaviour of university students can be split between actual and intended financial behaviour.
Some university students’ financial behaviour can be constrained by lack of resources and can
only be measured by their financial behavioural intentions. Lack of financial literacy can be an
impediment to an individual in making beneficial financial decisions that are good for one’s
financial wellbeing (Huston, 2010). Financial education provides financial knowledge which
transforms an individual into a financially literate person. However, education on financial
literacy has positive and negative outcomes. Financial education can result in information over
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burden on subjects resulting in them failing to use the acquired knowledge (Willis, 2008). On
a positive note, financial literacy is known to be helpful to individuals in achieving better
financial life outcomes (Becchetti, Caiazza & Coviello, 2013).

The ultimate aim of influencing financial behaviour is to ensure improvement in wellbeing.
Good financial behaviour is related with better financial life outcomes. Financial literacy helps
citizens to be active participants in an economy. This study investigated the impact of financial
literacy gaps in attaining welfare improvement. Unobserved interaction of financial literacy
with perceptions, preferences, beliefs, norms and individual characteristics is associated with
an individual’s financial behaviour, which ultimately determine one’s wellbeing.

6.3 Findings

Our results show that financial literacy is associated with a patient behaviour in aggregated
university students. In paper 1 financial literacy is significantly associated with time
preferences of students with low levels of financial literacy and the coefficient of financial
literacy is negative showing patience amongst the subjects. In addition, students with higher
financial literacy made a high number of patient choices, that is, larger later choices. In paper
2 students with high financial literacy, student exhibited a patient attitude when compared with
subjects with low financial literacy. In paper 3, the ordinary least squares regression analysis
on the whole group of university students show that an increase in financial literacy is
associated with a low discount rate, showing that as financial literacy increases patience also
increases. Finally, in paper 4, the increase in financial literacy is associated with an increase in
patient choices among university students. There are studies that confirmed that an increase in
education increases patience among individuals (Van der Pol, 2011; Lawrance, 1991). The
study findings show that an increase in financial literacy is associated with perseverance, a trait
critical in realising higher benefits in life. Our results emphasise the importance of providing
financial literacy to university students. On the other hand, an analysis of subjects split by
gender found that female university students were generally impatient (Papers 3 and 4). The
results could explain the financial challenges encountered by the girl-child in her day to day
life.

The significant impact of financial literacy on risk preferences and time preferences of
university students with low financial literacy shows that financial literacy is more beneficial
to people with low levels of financial literacy. It also reflects that time preferences and risk
preferences of university students with high financial literacy are driven by other factors other
than financial literacy. Studies have recorded increased benefits of financial education on
people who initially had low levels of financial literacy (Becchetti, Caiazza & Coviello, 2013;
Lusardi & Mitchell, 2007). Provision of financial literacy education should be targeted more
on individuals who lack it. Communities in remote areas should be targeted for the provision
of financial literacy. The study results show that students residing in urban areas are associated
with higher levels of financial literacy revealing that university students from rural areas were
more likely to have low levels of financial literacy.

An examination of the impact of financial literacy on decision making reveals that university
students with low financial literacy are more likely to be indifferent on risk preference and time
preference lottery choices. Multiple switching increases on risk preferences and time
preference choices with low levels of financial literacy. Showing that university students with
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low levels of financial literacy have high levels of indecision and struggle to make risk
preference and time preference decisions. These results can help in explaining the challenges
faced by individuals with low levels of financial literacy in society as they make risk preference
and time preference choices. The findings in this research support conclusion made by Lusardi
& Mitchell (2007), they revealed that an individual with low levels of financial literacy is more
likely to make financial mistakes when compare with individuals with high financial literacy.
Again this confirms the importance of providing financial literacy education in society as it
reduces financial decision mistakes resulting in people achieving better financial life outcomes.

The study findings on subjects that did not engage in multiple switching on lotteries show that
university students are generally risk averse and impatient. Showing reluctance in risk seeking
and perseverance, revealing that university students have no culture of saving and investment.
The study also concluded a significant behavioural error where individuals tremble when they
make risk preference and time preference choices showing that in general people have
difficulties in making the best financial decision for themselves. Further, our joint risk
preference and time preference analysis which included an individual that engaged in multiple
switching lotteries show that the total group of university students are risk loving and patient.
The study findings further reveal that students with low financial literacy are more risk-loving,
more impatient and are more overconfident. Being over-confident may lead to people ignoring
crucial market information when making financial decisions. The traits of students with low
levels of financial literacy are synonymous with the major causes of financial crises across the
world. Individuals require financial literacy education to instil the right dose of confidence,
risk preferences and time preferences (Asaad, 2015).

The study revealed that financial behaviour, confidence, risk preferences, time preferences and
decision-making status significantly differ between university students with low financial
literacy when compared with students with high financial literacy. In addition, confidence, risk
preferences, income, age, financial decision status and financial literacy perceptions are
significantly associated with financial behaviour of categorised university students. The
research found that the highest level of education in a household is significantly linked to time
preferences of university students, showing and intergenerational positive externality of
education. In addition, the researchers found evidence of reverse causality between time
preferences and financial literacy, showing that those who strive to have financial literacy
improve their time preferences choices. The study emphasises the efforts of the South Africa
National Treasury in its quest to increase financial literacy levels among South African citizens.
Availing financial literacy to university students especially those with low levels of financial
literacy will go a long way in improving their welfare. The fact that university students were
found to be risk averse and impatient, calls for policy intervention. Government should
consider availing a financial literacy curriculum and awareness to primary, secondary and
tertiary education as a way of moulding good financial behaviour to enhance citizens’
wellbeing. This will assist South African citizens in making time preference and risk preference
choices, such as, investing and saving.

6.4 Conclusion
The study findings confirm the benefits of providing financial literacy to university students
and South African citizens, especially those with low levels of financial literacy.
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6.6 ANNEXURE 1: MPL tasks, Questionnaire and financial literacy test
FINANCIAL LITERACY STUDY

CONSENT - INFORMATION DOCUMENT

Study title: The impact of financial literacy on risk and time preferences and financial
behavioural intentions

Time and Risk Preferences: An Economics experiment

Greeting: Thank you for taking the time to come to the venue today and to listen to an
explanation of the research study we will be conducting today.

Introduction: We, researchers from the Department of Economics at the University of the Free
State, are doing research on time and risk preferences in humans.

Invitation to participate: We are inviting you to participate in this research study.

What is involved in the study: In this study, we want to investigate discount rate and risk
parameter on time and risk preferences of students. An important component of this work is to
conduct experiments. You have been selected to be part of this experiment. In an experiment,
subjects such as yourself, is typically asked to complete various tasks or games in addition to
completing a questionnaire(s) as well as a knowledge test. The experiment will take
approximately 120 minutes.

Risks of being involved in the study: There are no risks to taking part in the study.

Benefits of being in the study: You will receive a show-up fee of R50. If you agree to take part
in the study you may earn more money if you happen to be one of the luck 10% of the
participants, depending on the specific tasks you will be required to complete as part of the
experiment.

Participation is voluntary, and refusal to participate will involve no penalty. If you do not agree
to take part, you may terminate the interview at any time and you have the right to decline to
answer any questions you might not want to respond to.

Confidentiality: Your answers will be confidential. The answers will be put together with
information collected from other people and the data will be safely stored. Results of the study
may be published or presented at a meeting in an anonymous aggregated form.

The R50 appearance fee will be paid in cash and all other payments will via FNB ewallet.
Contact details of researcher(s): Mr Calvin Mudzingiri at 058 718 5069.

Contact details of Secretariat and Chair: Ethics Committee Faculty of Economic &
Management Sciences, University of the Free State — for reporting of complaints and problems
and for questions regarding your rights as a research subject: Telephone number 051 - 401
2310.

PLEASE DO NOT TURN THE PAGE
UNTIL INSTRUCTED TO DO SO




FINANCIAL LITERACY STUDY

CONSENT FORM: DECISION-MAKING EXPERIMENT
RESPONDENT:

l,

[FULL NAME OF RESPONDENT IN BLOCK LETTERS]

= have read and understood all the above information; Yes No
= was given the opportunity to discuss this information and ask
Yes No
questions;
= volunteer to take part in this study;
= gave the investigator permission to access and use my matric
AP as well as mathematics proficiency score. The investigator Yes No
undertakes to ensure anonymity, data collected will be
aggregated for analysis purposes.
= Confirm that I have received a copy of this consent form. Yes No
Yes No
Signature of respondent: Date:

RESEARCH ASSISTANT:
l,

[FULL NAME OF RESEARCH ASSISTANT IN BLOCK LETTERS]

= have explained the study to the respondent; and Yes No
= have given the respondent a copy of this consent form. Yes No
Signature of Research Assistant: Date:




BEFORE WE CONTINUE PLEASE NOTE THE FOLLOWING:
I1 Please make sure your cell phone is switched off!!
During the experiment, please remain silent and do not communicate with other subjects.

If you should have any question(s), please raise your hand so the experimenter and/or an
assistant can attend to your question in person.

Importantly, please closely follow the experimenter’s instructions to the letter and do not turn
the page until you are instructed to do so by the experimenter.

When on each page, please fill in the unique 1D number on your recruitment flyer in the
space provided at the top right hand side of the page — make sure you fill in the number on
each page.

PLEASE DO NOT TURN THE PAGE
UNTIL INSTRUCTED TO DO SO




PLEASE DO NOT TURN THE PAGE
UNTIL INSTRUCTED TO DO SO

PAYMENT

As mentioned before, you stand to earn real money by participating in this experiment.

As part of this experiment, you will complete a total of TWO tasks or games. In each of these
TWO tasks, as will be explained below, you stand to earn real money. For each task, we will
explain how the task works and how payment is calculated for each task. At the end of the
experiment we will randomly select 10 percent of the participants and ONLY one of these tasks
for payment.

[Experimenter: Illustrate use of 10-sided dice.]

The number on the 10-sided dice will pay out the following tasks, each of which we will now
explain and play in turn:

1-4 = TIME PREFERENCES
5-8 = RISK ATTITUDES
9-10 = roll the dice again



TIME PREFERENCES

PLEASE DO NOT TURN THE PAGE
UNTIL INSTRUCTED TO DO SO

For this task, let us first explain how the game works using the example below:

PRACTICE TABLE:
Decision Option A Option B Your
(Pays amount below in 1 (Pays amount below in 3 (’hlmce
month) months) (Circle
AorB)
R250.00 + 10% interest = R254.20
1 1 ]
(1 N . ! A B
Today 1 month 3 months
R250.00 + 20% interest = R258.47
L 1 ]
2 i E— | A B
Today 1 month 3 months
R250.00 + 30% inferest=  R262.81
[ 1 1 ]
O | ; . A B
Today 1 month 3 months
R250.00 + 40% interest = R267.23
L [ ]
o I 1 1 A B
Today 1 month 3 months
R250.00 + 50% interest= R271.71
[ 1 1 ]
O | . | A B
Today 1 month 3 months
R250.00 + 60% inrerest=  R276.27
[ 1 1 ]
@ | I 1 A B
Today 1 month 3 months
R250.00 + 70% inrerest=  R280.90
[ 1 1 ]
QO | : . A B
Today 1 month 3 months
R250.00 + §0% inrerest=  R285.62
[ 1 1 ]
O | | | A B
Today 1 month 3 months
R250.00 + 90% inferest = R290.40
L 1 ]
O | i | A B
Today 1 month 3 months
R250.00 + 100% nterest = R295.27
L 1 ]
©® — | A B
Today 1 month 3 months 9

Decision row selected:

Roll 10-sided dice

Number on dice (1-10)

Choice (A/B)

Payment (R):




PLEASE DO NOT TURN THE PAGE
UNTIL INSTRUCTED TO DO SO

How do I play the table?

1. Please look at the above ‘Practice Table’.

2. On the left of the table there are 10 rows.

3. You will need to play A or B on EVERY ROW.
4. You will play by marking A or B on the right of the table for each row under ‘Your
Choice’.

How does the timeline work?

1. On every row there is a timeline that starts with ‘Today’.

2. You will be playing today so you are at the start of the timeline.

3. As you can see, with A you win R250 in 1 month from today. That is why R250 is 1 month
from today on the timeline.

4. Look at the calendar to see the date 1 month from today.

5. With B you win money that is paid 3 months from today. That is why B is 3 months from
today on the timeline.

6. Look at the calendar to see the date 3 months from today.

How is the amount in option B calculated?

1. As you can see, the B money increases as you move down the table from row 1 to row 10.
2. On row 1, with B you win R254.20 in 3 months from today. On row 10, with B you win
R295.27 in 3 months from today.

3. B money increases as you move down the table because we are adding more interest to A
money on every row.

4. 0On row 1 we add 10% interest to R250 in 1 month from today (A) and this gives us
R254.20 in 3 months from today (B). On row 10 we add 100% interest to R250 in 1 month
from today (A) and this gives us R295.27 in 3 months from today (B).

5. Note that interest represents the price of money. If you leave money in a bank account the
bank pays you interest. The bank basically pays you for borrowing your money until you
need it.

6. These tables use the same idea. If you play B then you have to wait 3 months to win B. If
you play A you have to wait only 1 month to win A. So B money is bigger than A money
because of interest that is added to A money over 2 months (the difference between 1 month
and 3 months).

7. Please note that interest is usually calculated over 12 months. On this table, you win A
after 1 month and you win B after 3 months. So with B money you only get interest for 2
months, i.e. the difference between 1 month (when you win A) and 3 months (when you win
B).

How do I know whether to play A or B?

1. Now, you need to play A or B on every row of the table.

2. For row 1, you need to decide if you want R250 in 1 month from today (A) or R254.20 in 3
months from today (B).3. If you play A then you want R250 in 1 month from today.

4. If you play B then you want R254.20 in 3 months from today.

5. On row 2 you need to decide if you want R250 in 1 month from today (A) or R258.47 in 3
months from today (B).

6. If you play A then you want R250 in 1 month from today.

7. If you play B then you want R258.47 in 3 months from today.

8. So all that you need to do is mark A if you want to play A and mark B if you want to
play B.

9. There is no right or wrong answer in this game. Please just play A if you want A and
play B if you want B on every row of the table.




10. Do you have any questions?

It’s now time for you to play the practice table (see table above)

1. Now it’s time for you to play ‘D Practice Table’.

2. Please note that you will not win money for playing this table.

3. It’s important that you play the ‘Practice Table’ so that you know how to play the other
tables and so that you can ask any questions if you have them.

How does payment work again?

1. We will roll the 10-sided dice to see your winning row in the table.

2. Look at if you played A or B on that row.

3. You will win what you played (A or B) when it’s time to win what you played (in this
case, in 1 month from today or 3 months from today, depending on whether you played
option A or option B).

Do you have any other questions?

It’s now time for you to start the game

1. Please play the next tables in the game pack (Table A-D).

2. You win A and B at different times.

3. So please look at the table carefully so that you can decide whether to play A or B.

4. Please take your time to play the tables and remember that there is no right or wrong
answer in this game. Please just play A if you want A and play B if you want B on each
row of every table.




STUDENT
NUMBER:

TIME PREFERENCES (continued)
Please play the table below: TABLE A

Decision Option A Option B Your
e s
(Pays amount below in 1 (Pays amount below in 1 C h.(}ltt“
week) month and 1 week) (Circle
AorB)
R250.00 + 10%; interest = R252.09
O : A B
Today 1 week 1 month and 1 week
R250.00 + 20%; interest = R254.20
| [ | L
(> R — , A B
Today 1 wesk 1 month and 1 week
R250.00 + 30% inferest = R256.33
® — : A B
Today 1week 1 month and 1 week
R250.00 + 40% inferest = R258.47
| [ [ | ¢
O — , A B
Today I week I month and 1 week
R250.00 + 50% interest = R260.63
® — | A B
Today 1 week 1 month and 1 week
R250.00 + 60%; interest = R262.81
| [ [ | {
O — , A B
Today 1 week I month and 1 week
R250.00 + 70% interesf = R265.00
QO — | A B
Today 1 week I month and 1 week
R250.00 + 80% interesf = R267.22
O — | A B
Today 1 week 1 month and Iweek
R250.00 + 90% interest = R269.45
O — | A B
Today 1 week I month and I week
R250.00 + 100% interest = R271.70
L 1 I /
O — , A B
Today  Iweek I month and 1 wesk




TUDENT
NUMBER:

TIME PREFERENCES (continued)
Please play the table below: TABLE B

Decision Option A Option B Your
(Pays amount below in 1 (Pays amount below in 3 (,]1.01(‘9
week) months and 1 week) (Circle
AorB)
R250.00  + 10% interast = R256.33
0 — = s
Today 1 week 3 months and 1 week
R250.00  + 20% interest = R262.81
| 1 [ {
® — I A B
Today 1 wesk 3 months and I week
R250.00  + 302% inferest = R269.46
| [ | [ | f
© — , A B
Today I week 3 months and 1 week
R250.00  + 40% inferest = R276.28
| [ | [ | f
O — | A B
Today I week 3 months and 1 week
R250.00  + 50% inferest = R283.26
® — : A B
Today 1 week 3 months and I week
R250.00 + 60% interest = R290.42
1 [ | [ | {
O — ! A B
Today I week 3 months and 1 week
R250.00 + 70% interest = R297.76
| 1 1 !
O — , A B
Today I week 3 months and 1 week
R250.00  + 830% interest = R305.28
| 1 [ !
O — ! A B
Today 1 week 3 months and I week
R250.00  + 90% interest = R312.99
| [ | [ | f
O — , A B
Today 1 week 3 months and 1 week
R250.00 + 100% interest = R320.90
| | | -
O — I A B
Today I week 3 months and I week




TIME PREFERENCES (continued)
Please play the table below: TABLE C

STUDENT
NUMBER:

Decision Option A Option B Your
.
(Pays amount below in 1 (Pays amount below in 6 C h.(}ltf‘
week) months and 1 week) (Circle
AorB)
R250.00 + 10%; interest = R262.82
O | A B
Today 1 week & months and 1 week
R250.00 + 20% interest = R276.29
1 1 [ -
©® — , A B
Today 1 week & months and 1 week
R250.00 + 30% interest = R290.44
9 — : A B
Today 1 week & months and 1 week
R250.00 + 40% interest = R305.32
| 1 | /
O — ! A B
Today 1 week 6 months and 1 week
R250.00 + 50% interest = R320.95
©® — | A B
Today I week & months and 1 week
R250.00 + 60% inferest = R337.38
1 [ £
@ — , A B
Today 1 week 6 months and 1 week
R250.00 + 70% inferest = R354.65
| [ | [ | !
o I | 1 ‘_X B
Today ] week 6 months and 1 week
R250.00 + 80% inferest = R372.79
O [— : A B
Today 1 week 6 months and 1 week
R250.00 + 90% inferest = R391.86
| [ [ | !
QO — | A B
Today 1 week 6 months and 1 week
R250.00 + 100% interest = R411.90
L L 1 /
O — | A B
Today 1 week & monihs and 1 week




STUDENT
NUMBER:

TIME PREFERENCES (continued)
Please play the table below: TABLE D

Decision Option A Option B Your
.
(Pays amount below in 1 (Pays amount below in 1 year C hlml:f‘
week) and 1 week) (Circle
AorB)
R250.00 + 10% interest = R276.29
O — | |A B
Today 1 week 1 year and 1 week
F250.00 + 20% inferest = R305.33
I [ | l £
o I 1 1 A B
Today 1 week 1 year and 1 week
F250.00 + 30% inferest = R337.42
©® — | |A B
Today 1 week 1 year and I week
R250.00 + 40% interest = R372.87
| [ [ !
o I 1 1 i_k B
Today 1 week 1 yaar and Iweek
R250.00  + 50% interest = R412.04
& — i |A B
Today 1 week 1 year and 1 weak
F250.00 + 60% inferest = R455.31
1 [ [ !
e ] 1 1 .r.{ B
Today 1 week 1 year and 1 week
F250.00 + 70% interest = R503.10
| | | £
O — 1 |A B
Today 1 week 1 year and 1 week
RE250.00 + 80% inferest = R555.90
9 — | |A B
Today I week I year and 1 week
R250.00 + 90% inferest = Ro614.22
| 1 1 /
O — | |A B
Today 1 week 1 year and 1 weak
R250.00 + ]100% interest = R678.64
| [ | [ | !
O — | |A B
Today  1week 1 year and 1 week




STUDENT
NUMBER:

RISK ATTITUDES

For this task, let us explain how the game works using the example below:

PRACTICE TABLE:

Decision Option A Option B Your
Choice
(Circle
Aor B)
o RO0 if dice is @ R160 if dice is @ A B
R60ifdiceis OO 0000000 |R20ifdiccis 000000000
o ROO0 if dice is @ O R160 if dice is @ © A B
R60 ifdiceis O 0000000 R20ifdiccis O 0000000
o R90 if diceis @ O © R160 if diceis @ © © A B
R60 ifdiceis OO0 000 R20ifdicecis O O00QO000
o RO0 ifdiceis OO © O R160ifdiceis @ O © O A B
R60 if diceis Q00000 R20ifdiccis O 00000
o R90ifdiceis OO OO O R160 if diceis @ O O O 6 A B
R60 if diceis O @ O OO0 R20ifdiceis O Q@ O0O00
@ RO0 if diceis 0O O OO0 R160ifdiccis 0 O O O O 0 A B
R60 ifdiceis @ OO Q R20ifdiceis @ OO0
o R0 ifdiceis 0O 00000 R160ifdiceis 000000 0Q A B
R60 if diceis OO O R20ifdiceis O QO
e R90 if diceis 00000000 R160ifdiccis 0 OO0 0000 O A B
R60 if dice is @O R20 ifdiceis @O
R90 ifdiceis OO O 0OD0OVD0O0O Ri60ifdicecis OO0 0000Q00
O .. o A B
R60 if dice is @ R20ifdiceis @
@ ROD ifdiceis 00O 0000000 | RI60ifdiccis 0000000000 A B

PLEASE DO NOT TURN THE PAGE
UNTIL INSTRUCTED TO DO SO

Roll 10-sided dice

Number on dice (1-10)

Choice (A/B)

Payment (R):




How do I play the table?

1. Please look at the above ‘Practice Table’.

2. On the left of the table there are 10 rows.

3. You will need to play A or B on every row.

4. You will play by marking A or B on the right of the table under ‘Your Choice’

How do A and B change on the table?

1. Please look at row 1 at the top of the ‘Practice Table’.

2. With A you win R90 if you roll 1 on the 10-sided dice and you win R60 if you roll the
number 2, 3, 4,5, 6, 7, 8, 9 or 10.

3. With B you win R160 if you roll 1 on the 10-sided dice and you win R20 if you roll the
number 2, 3, 4,5, 6,7, 8, 9, or 10.

4. On every row in this table the money under A is R90 or R60 and the money under B is
R160 or R20.

5. Please look at the table at the top of the page. As you move down the table from row 1 to
row 10, you will see that there are more numbers next to R90 under A. What this means is
that the chance of winning R90 under A gets bigger as you move down the table.

6. As you move down the table, there are less numbers next to R60 under A. What this means
is that the chance of winning R60 under A is smaller as you move down the table.

7. As you move down the table from row 1 to row 10, you will see that there are more
numbers next to R160 under B. What this means is that the chance of winning R160 under B
gets bigger as you move down the table.

8. As you move down the table, there are less numbers next to R20 under B. What this means
is that the chance of winning R20 under B is smaller as you move down the table.

9. Please look at row 2 on the ‘Practice Table’. With A you win R90 if you roll 1 or 2 and
you win R60 if you roll 3, 4,5, 6, 7, 8, 9 or 10. So now you can roll 1 or 2 to win R90 under
A onrow 2. On row 1 you could only roll 1 to win R90 under A.

10. On row 2, with B you win R160 if you roll 1 or 2 and you win R20 if you roll 3, 4, 5, 6, 7,
8, 9 or 10. So now you can roll 1 or 2 to win R160 under B on row 2. On row 1 you could
only roll 1 to win R160 under B.

11. Please look at row 5. With A you win R90 if you roll 1, 2, 3, 4 or 5 and you win R60 if
you roll 6, 7, 8, 9 or 10. So now you can roll 1, 2, 3, 4 or 5 to win R90 under A on row 5. On
row 1 you could only roll 1 to win R90 under A.

12. On row 5, with B you win R160 if you roll 1, 2, 3, 4 or 5 and you win R20 if you roll 6, 7,
8, 9 or 10. So now you canroll 1, 2, 3, 4 or 5 to win R160 under B on row 5. On row 1 you
could only roll 1 to win R160 under B.

13. Finally, look at row 10. With A you win R90 if you roll 1, 2, 3, 4,5, 6, 7, 8, 9 or 10. With
B you win R160 if you roll 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10. So, on row 10, you can roll any
number on the 10-sided dice and you will win R90 if you played A. If you played B on row
10, you can roll any number on the 10-sided dice and you will win R160. So, on row 10, you
need to choose between R90 (A) and R160 (B).

How do I know whether to play A or B?

1. Now, you need to play A or B on every row of the table.

2. For row 1 you need to decide if you want to play A or B. In A, the big money is R90 and
the small money is R60. In B, the big money is R160 and the small money is R20.

3. So as you can see the big money in B (R160) is always more than the big money in A
(R90).

4. But the small money in A (R60) is always more than the small money in B (R20).

M



5. So if you play A on row 1, there is a low chance of winning R90 and a high chance of
winning R60.

6. If you play B on row 1, there is a low chance of winning R160 and a high chance of
winning R20.

7.0nrow 5, if you play A then there is a 50:50 chance of winning R90 or R60.

8. Onrow 5, if you play B then there is a 50:50 chance of winning R160 or R20.

9. So all that you need to do is mark A if you want to play A and mark B if you want to
play B.

10. There is no right or wrong answer in this game. Please just play A if you want A and
play B if you want B on every row of the table.

11. Do you have any questions?

It’s now time for you to play the practice table

1. Now it’s time for you to play the ‘Practice Table’.

2. Please note that you will not win money for playing this table.

3. Its important that you play ‘R Practice Table’ so that you know how to play the other
tables and so that you can ask any questions if you have them.

How does payment work again?

1. Roll the 10-sided dice to see your winning row in the table.

2. Look at if you played A or B on that row.

3. Now roll the 10-sided dice once more to see which amount of money you win.

Do you have any other questions?

It’s now time for you to start the game

1. Please play Tables E-H in the game pack.

2. The money under A and B is different on every table.

3. So please look at the tables carefully so that you can decide whether to play A or B.

4. Please take your time to play the tables and remember that there is no right or wrong
answer in this game. Please just play A if you want A and play B if you want B on each row
of every table.



STUDENT

NUMBER:
RISK ATTITUDES (continued)
Now play the table below: TABLE E

Decision Option A Option B Your

Choice

{Circle

AorB)

o R60 if dice is R100 if dice 1s @ A B
R50ifdiceis DO 0000000 |R5ifdiceis OO0O000000 i

o R60 if dice is € O R100 if dice 1s © & A B
R50ifdiceis OO0 000000 R25 ifdiceis O 0000000 -

e R60 if diceis @ O © R100ifdiceis O O 6 A B
RS0ifdiccis 00 Q@000 R25 ifdiceis 0000000 ]

o R60 if diceis O © O R1INifdiceis D O O O A B
R50ifdiceis OO0 @000 R25 ifdiceis ©O00000 -

o R60ifdiceis OO O O O R100ifdiceis @O © O © A B
RS0ifdiceis 0000 R25 ifdiceis 09000 -

e R60ifdiceis DO O0O00 RiWWifdiceis OO 060 A B
R50ifdiceis @ O QO R25ifdiceis @ OO0 i

o R60ifdiceis OO O 0000 R100ifdiceis D OO 0600 A B
Rs50ifdiceis @ QO Q R25ifdiceis © 00 -

9 R60ifdiceis 0O O 00000 R10ifdiccis OO 006000 A B
R50 if dice is @0 R25 if diceis OO0 i

o Ro0ifdiceis 000000000 |RIWNifdceis 0000600000 A B
R50 if dice is O R25 ifdiceis O i

@ R60ifdiceis OO O 0000 000 |R1I0ifdiceis 0000000000 A B

Decision row selected:

Roll 10-sided dice

Number on dice (1-10)

Choice (A/B)

Payment (R):




STUDENT

NUMBER:
RISK ATTITUDES (continued)
Now play the table below: TABLE F
Decision Option A Option B Your
Choice
(Circle
AorB)
o R70if dice is O R110 if dice is & A B
R45ifdiceis @O 0000000 |Ri0ifdiceis ©O00000000 :
o R70ifdiceis © @ R110 if diceis © @ A B
R45ifdiceis © 0000000 Ri0ifdiceis O 0000000
o R70if diceis O O © R110if diceis © O © A B
R45ifdiceis 0 OO0 Q000 R10ifdicess © 000000
o R70ifdiceis 0 © © O R110ifdiceis O © © O A B
R45ifdiceis @000 000 Ri0ifdiceis 900000
e R70ifdiceis 0O O 00O R110ifdiceis DO O 0 O A B
R45ifdiceis 00 OO0 R10ifdiceis O Q000
e RI0ifdiceis 00O 000 R110ifdiceis @O O 0O 0 A B
R45ifdiceis @ OO0 Rl0ifdiceis @ OO0
o R70ifdiceis 00O 0000 R110ifdiceis 0O OO0 000 A B
R45if diceis OO0 R10ifdiceis OO0
e R70ifdice1s 00O 00000 R110ifdiceis @O O 0000 O A B
R45 if diceis @0 R10ifdiceis OO0
o Ri0ifdiceis 000000000 |R110ifdicers 0000600000 A B
R4sif dice1s O R10ifdiceis @
@ R70ifdice1s 0000000 000|R110ifdices 0 OO 060600000 A B

Decision row selected:

Roll 10-sided dice

Number on dice (1-10)

Choice (A/B)

Payment (R):




STUDENT
NUMBER:

RISK ATTITUDES (continued) Now play the table below: TABLE G

Decision Option A Option B Your

Choice

(Circle

AorB)

o R250 if dice is @ R400 if dice 15 O A B
R1S0ifdicc s O OO0 000 |R40ifdices OO000Q000 i

o R250 if dice is @ © R400 if dice is @ © A B
R150ifdice s© O 000000 R40if diceis O 0000000 -

o R250 if dice s © © R400 if dice 1s 0 © O A B
R150ifdiceisQ @ 0@ Q00 R40 ifdiceis 0000000 )

o R250 if diceis® © © O R400 if dice is© © © O A B
R150if dice s ©@ 0 QOO0 R40 if diceis Q0O 000 -

o R250if dice is@ © © O O R400if diceis© © O 0 O A B
R150ifdice sO @ OO0 R40if diceis OO 000 -

R2501f diceis@ OO 000 R400if dice s OO0 O 0 A B
o R150ifdice is@ O QO R40 ifdices @ OO0 .

o R250ifdice s OO 0000 R400 if dice1s OO O 000 0 A B
R150 if dice s © © Q@ R40 if diceis © O 0Q -

o R250ifdice s OO 0000 0 R400 if dice is 0 OO 0000 0O A B
R150 if dice is @ O R40 if diceis OO0 .

o R250ifdice =D O 000000 |R100ifdiceisOOO0600000 A B
R150 if dice is @ R40 if dice is @ i

@ R250ifdice s OO 0000000 |R400ifdiceis0 000000000 A B

Decision row selected:

Roll 10-sided dice

Number on dice (1-10)

Choice (A/B)

Payment (R):




STUDENT
NUMBER:

RISK ATTITUDES (continued)
Now play the tables below: TABLE H

Decision Option A Option B Your

Choice

(Circle

AorB)

o R200 if dice is @ R300 if dice 15 O A B
R120ifdices®@ O 0000000 |R50ifdices OO00O000000 i

o R200 if dice s D @ R300 if dice is @ & A B
R120ifdiceis©® 0000000 R50if diceis O 0000000 -

o R200 if dice 15D © © R300 if dice is © © © A B
R120ifdices@ @0 @ Q00 R50 ifdiceis 0000000 i

o R200 if dice is ) © © O R300if diceis@® O © O A B
R120ifdice 5O 0O QOO0 R50ifdiceis @00 000 -

o R200if dice s O © O O R300if diceis® O O QO © A B
R120ifdice sO @ OO0 R50ifdiceis O Q000 -

e R2001fdice1sD OO 000 R300if dice s 0 O OO0 O 0 A B
R120ifdice is@ O QO R50 if diceis @ OO0 .

o R200ifdiceis O OO 0000 R300ifdiceisO OO 0000 A B
R120 if dice 10 O Q R50ifdiceis @O0 -

o R200ifdice s 0O 00000 R30ifdiccisO OO 0O0000O A B
R120 if dice is @ O R50 if diceis OO0 i

e R200:ifdice s OO 000000 |R30ifdiceisOODO000000 A B
R120 if dice is @ R50 if diceis O i

@ R200ifdice s OO0 000000 |R30ifdicesO 0O 0000000 A B

Decision row selected:

Roll 10-sided dice

Number on dice (1-10)

Choice (A/B)

Payment (R):




6.7 Financial Literacy Questionnaire

Thank you very much for participating in this research.

e Please be assured that all of your answers will be completely ANONYMOUS and
CONFIDENTIAL. Therefore, please try to answer these questions as openly and honestly
as possible.

A2) Please enter your Student Number.
[ ]

1. What is your gender?
VLI e e —— 1
ML e 2

2. Whatisyourage.............cccevuvenne

3. Which of the following best describes your race or ethnicity?
AV I s 1
AATTICAN <ot 2
A S AN ettt nnnn 3
[o10] (0] (=10 FRUTRURE TR E TR RRURRRRPRRRRT 4
OB e 5
Prefer NOt 10 SAY ....ocviiviccie e 99

4. What is you marital status
1Y =T Lo [T 1
SINGIE oo 2
SEPANALEU ...ttt e 3
DHVOICE. ..o et 4
MV IO OWEA/WIOWET ... e 5
Prefer NOL 0 SAY ..iovviieiiccic et 99

5. How many family members are you in your family?.............cccccooe....

6. In total how much money do you have in your bank account(s) and cash equivalence

(money you have now and at home)? .................
7. Roughly how much money do you spend in a
(00010114 T TT TR TR

8. What is the name of the degree that you are studying? Specify eg Bcomm. General,
Bcomm Economics
Bl o e

9. Which of the following best describes where you live?



SOMEBONE BISE ettt e e e e e e e e e e e eeenaaas 2

You and someone else are equally knowledgeable
DON "t KNOW ..ottt e e

Prefer not to say

These days, a lot of people are thinking about financial issues. We are interested in
your opinions on some of these issues. Note: Only Circle ONE option ONLY.

11. Imagine a six step ladder where the poorest in South Africa stand at the bottom (the first
step) and the richest people in south Africa stand on the highest step (the sixth step). On
which step is your household today?

poorest richest
1 2 3 4 5 6
12. How will you describe your financial situation today?
Very broke Broke Neither In good shape | In very good
shape
1 2 3 4 5

13. Overall, thinking of your assets, debts and savings, how satisfied are you with your
current personal financial condition? Please use a 10-point scale, where 1 means “Not At

All Satisfied” and 10 means “Extremely Satisfied.”

Extrem
Not At e_I y Prefe
All Satisfie Don’ "
Satisfied d [Pom|ne
t to
1 2 4 5 6 8 9 10 |know| say
1 2 4 5 6 8 9 10 98 | 99

14. When thinking of your financial investments, how willing are you to take risks? Please
use a 10-point scale, where 1 means “Not At All Willing” and 10 means “Very willing.”

Not At
Prefe
All Very Don’ "
Willing Willing |20 |7 MO
t to
1 2 4 5 6 8 9 10 |know| say
1 2 4 5 6 8 9 10 98 | 99

15. Over the past six months, would you say your spending was less than, more than, or about

equal to your income? Please do not include the purchase of a new house or car, or other
big investments you may have made.

Spending less than income

Spending more than income




Spending about equal t0 INCOME .........cccvevieiiereee e 3
DON’t KNOW ..ttt et tre e e e e e e ebree e e 98
Prefer NOL L0 SAY ....vcviiieciecie e 99

16. In a typical month, how difficult is it for you to cover your expenses and pay all your
bills?

Very diffiCUlt.........ooe e 1
Somewhat dIffICUIL.........ccoiiieee e 2
Not at all diffiCUlt..........ccooveieeece e 3
DON’t KNOW ..ttt et e e e eare e e et e e e ebaeee e 98
Prefer NOt L0 SAY ....vcviiieciecie e 99

17. Have you set aside emergency or rainy day funds that would cover your expenses for 3
months, in case of sickness or other emergencies?

D (T T OO PP PR PPRPR 1
[ TR T PO UPR O PPROPPROPPN 2
DNt KNOW Lottt 98
Prefer NOT L0 SAY ...c.vooveeiieiieieeie e 99

18. How confident are you that you could come up with R12,000 if an unexpected need arose
within the next month?

I am certain I could come up with the full R12,000 ..........c.cccovvviinennne. 1
I could probably come up with R12,000...........ccccovviiiiieniniiiieiiicnn, 2
I could probably not come up with R12,000...........cccccovviriiiiiieniininnne 3
I am certain I could not come up with R12,000...........cccccovvvirveiirnennn, 4
DNt KNOW i 98
Prefer N0t t0 SAY «..vveiviiiieiieee s 99

19. How did you receive most of your income in the past 12 months?

CaSNL L s 1
Checks (i.e., paper checks that need to be deposited or cashed) ........... 2
Direct deposit to a checking account or savings account ...................... 3
Prepaid debit cards (e.g., a payroll card from an employer, or alimony
or unemployment payments that you receive on a card) ............cceeneee. 4
Other. ...
...... 5
DNt KNOW Lttt 98
Prefer N0t t0 SAY ..oovviiviiiiiiciiie s 99
Ifother SPeCify. ..ot

20. How often do you use each the following methods to make payments (e.g., for shopping,
for paying bills, or for any other purposes)? (Select an answer for each)



Prefer
Frequ{Somet|Neve| Don’t |notto
ently|imes | r | Know | Say

1 Cash 1 2 3 98 99

2 Paper checks 1 2 3 98 99

3 Credit cards 1 2 3 98 99

4 Debit cards tied to a bank account 1 2 3 98 99

5 Pre-paid debit cards 1 2 3 98 99

6 Online payments directly from your | 1 2 3 98 99

bank account
7 Money orders 1 2 3 98 99
8 Tapping/waving your mobile phone | 1 2 3 98 99
over a sensor at checkout
9 Other 1 2 2 98 99
If other SPeCfY. ..ot
21. Do you have a check account?
Y S ettt e e ab e br e nr e nens 1
N[O TP PO PP URTOPPOURPPRTY 2
DON’t KNOW ..ot 98
Prefer Ot t0 SaY. .. .onei e 99
22. Do you have a savings account, money market account, or Certificate Deposits?

Y S ettt e e ab e br e nr e nens 1
N[O TP PO PP URTOPPOURPPRTY 2
DON’t KNOW ..ot 98
Prefer Not t0 Say.....ovivnii i 99

23. Do you have any investments in stocks, bonds, mutual funds, or other securities?

Y S 1
NO 2
DNt KNOW Lttt 98
Prefer NOL 0 SAY ..iovveiiieciic e 99
24. Do you currently have any student loans?
D TSP P P PPPPRP 1
N Ot 2
DNt KNOW Lot 98
Prefer N0t t0 SAY ..ocvviivieiiiiciiec s 99



25. Are you concerned that you might not be able to pay off your student loans?

D T PP RP PP PP PPPPRP 1
Lo T PP PPPPTT 2
DON’t KNOW i 98
Prefer not to
ST P 99
26. Who is funding you education studies?
N A S 1
BUISATY ... 2
L0aN. L e 3
Parent/Guardian............o.oiiiiiiii e 4
(@ 115 T<) 5
If other, specify........ccooveiiiiiiiiiiiiiii,

27. How strongly do you agree or disagree with the following statement? Please give your
answer on a scale of 1 to 7, where 1 = “Strongly Disagree,” 7 = “Strongly Agree,” and 4 =
“Neither Agree Nor Disagree”. You can use any number from 1 to 7.

Strongl Nelrthe
y )
Disagre Agree Strong|Don
o nor ly t
Disagr Agree | Kno | Prefer not

1 2 3 |eed4 5|6 7 w to Say

| have too much debt 1 2 3 4 516 7 98 99

right now

28. Are you covered by health insurance?
Y S ettt e e ab e br e nr e nens 1
N[O TP PO PP URTOPPOURPPRTY 2
DON’t KNOW ..ot e 98
Prefer NOL 0 SAY ..iovviieiiccic et 99

29. Do you have a life insurance policy?
Y S ettt e e ab e br e nr e nens 1
N[O TP PO PP URTOPPOURPPRTY 2
DON’t KNOW .ottt e e e sab e e e 98
Prefer NOL 0 SAY ..oovveiiecic et 99

30. How strongly do you agree or disagree with the following statements? Please give your
answer on a scale of 1 to 7, where 1 = “Strongly Disagree,” 7 = “Strongly Agree,” and 4
= “Neither Agree Nor Disagree”. You can use any number from 1 to 7. (Select an
answer for each)



Neither
Agree Don’
[S)tirS(;n?(Ieyé nor Strongly| t |Prefer
g Disagree Agree |Kno |notto
1 213 4 5 |6 7 w | Say
1 | am good at dealing with 1 213 4 5 |6 7 98 | 99
day-to-day financial
matters, such as checking
accounts, credit and debit
cards, and tracking
expenses
2 | am pretty good at math 1 213 4 5 |6 7 98 | 99

31. On ascale from 1 to 7, where 1 means very low and 7 means very high, how would you

assess your overall financial knowledge?
\(s\r,?,/ Very |Don’
High t | Prefer not
1 2 3 4 5 6 7  |know| tosay
1 2 3 4 5 6 7 98 99

32. Was financial education offered by a school or college you attended, or a workplace

where you were employed?

Yes, but I did not participate in the financial education offered ......

Yes, and I did participate in the financial education

) D10 o R '« 170 1. AR

Prefer N0t t0 SAY ..oovviivieiiiiic i

33. Where did you receive that financial education?

Don’t |Prefer not to
Yes | No | Know Say
1 In high school 1 2 98 99
2 In college/university 112 98 99
3 From an employer 1] 2 98 99
4 From parents 112 98 99




34. Do you think financial education should be taught in schools?

Y S et 1
N Ot 2
DON’t KNOW ..o 98
Prefer NOt t0 SAY ..vvvivieiiiieiie e 99

Following are some multiple choice questions. If you don’t know the answer, just select
“don’t know.”

35. Suppose you had R100 in a savings account and the interest rate was 2% per year. After 2
years, how much do you think you would have in the account if you left the money to
grow?

MOFE than RIODZ ......eeeeiiiiiiiee ettt e e s brae e 1
EXACHIY RL02Z.....c.oi it 2
LSS than RIODZ........veieii ittt st e e s bae e e ebeae e 3
| D 0 0 € s Lo AL A 98
Prefer NOT L0 SAY ...c.voiveeiieiieieeie e 99

36. 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 tO0AY .......ccceeiviiiiiece e e 1
EXaCtly the SAME ..o 2
LeSS than t0day ........cceiieiiieecc e 3
DON T KNOW 1.ttt et erre e e e aree e e e enbreeeeens 98
Prefer NOL 0 SAY ..iovveiiiccic et 99
37. If interest rates rise, what will typically happen to bond prices?
TREY Wl FISE .. 1
They Will fall.........cooirii s 2
They Will stay the SAMe...........cccovveiiiieicce e 3
There is no relationship between bond prices and the interest rate ....... 4
DON’t KNOW ..t e e 98
Prefer NOT L0 SAY ...c.veoveiirieiiceieeieee s 99

Following are two statements. Please indicate whether each statement is true or false. If you
don’t know, just select “don’t know.”

38. A 15-year mortgage typically requires higher monthly payments than a 30-year mortgage,
but the total interest paid over the life of the loan will be less.

TTUB et e e e e e e e e e r e e e annes 1
FAISE it 2
DON’t KNOW ..ottt e e ssab e e e 98
Prefer NOL 0 SAY ..oovveiiecic et 99

39. Buying a single company’s stock usually provides a safer return than a stock mutual fund.



DON’t KNOW ..ttt et tre e e e e e e ebree e e 98
Prefer NOL L0 SAY ....vcviiieciecie e 99
40. Suppose you owe R1,000 on your credit card and the interest rate you are charged is 20%
per year compounded annually. If you didn’t pay anything off, at this interest rate, how
many years would it take for the amount you owe to double?

T2 1
Less than 5 years;.....ouiuiiii i 2
S0 L0 YOATS, . et enttett ettt e e 3
More than 10 Years;......ovuieieiiit i e eie e 4
DO NOt KNOW. ..o 98
Prefer not to anSWer........oouiiiii 99

41. You owe R3,000 on your credit card. You pay a minimum payment of R30 each month.
At an Annual Percentage Rate of 12% (or 1% per month), how many years would it take
to eliminate your credit card debt if you made no additional new charges?

Less than 5 Years;.....ouuveieti it 1
Between 5 and 10 years;........ovueiiiiniiiii i 2
Between 10 and 15 years;......o.ovviiiiiiiii i 3
Never, you will continue to be in debt;.............coooiiiiiiiiiiiii. 4
DO N0t KNOW oo 98
Prefer not to anSWer........oo.oiiii i 99

42. You purchase an appliance which costs R1,000. To pay for this appliance, you are given
the following two options: a) Pay 12 monthly installments of R100 each; b) Borrow at a
20% annual interest rate and pay back R1,200 a year from now. Which is the more
advantageous offer?

(07515107 T 1 1

0 78 103 4 T 0 5 2

They are the Same;.........o.oiiii e 3

DO N0t KNOW ;. ettt 98

Prefer ot to anSWer. ... ...o.oiii i 99
Questions 41-47

How strongly do you agree or disagree with the following statement? Please give
your answer on a scale of 1 to 7, where 1 = “Strongly Disagree,” 7 = “Strongly
Agree,” and 4 = “Neither Agree or Disagree”. You can use any number from 1 to 7.



43.

44,

Understanding Debt

| know what makes me | Strongl .
. Neither
a good or bad credit y A St Don’
lrisk. Disagre gree rong|{Don
e nor ly t
Disagree Agree | Kno | Prefer not
1 4 5 7 w to Say
1 4 5 7 98 99
i)
| understand what Neither
affects the credit Strongly Agree Strong |Don
terms | am offered by | pisagree nor ly |t
different lending Disagre Agree | Kno | Prefer not
institutions. 1 e4 |5 7 w | toSay
1 4 5 7 98 99
Insurance
i)
| feel comfortable with ~ |Strong .
1 Neither
my ability to make ly Adree Do
decisions about what kind|Disagr J ©
e . nor Strongl | t Prefer
of life insurance (if any) ee .
to purchase in the future Disagre y Agree|Kno | notto
P 11 ed |5 7 w | Say
1 4 5 7 98 99
i)
| understand the Neither
diﬁerence between Strongly Agree Strong |Don
various types of Disagree nor ly t
insurance. Disagre Agree | Kno | Prefer not
1 ed |5 7 w to Say
1 4 5 7 98 99
iii)
I understand the Strongly Strongl |Don’
difference between Disagree Neither y t Prefer
the different types A Agree |Kno| notto
1 gree | 5 7 | w | say
nor

AA




of automobile Disagre

insurance. e 4
1 2 3 4 5|6 7 98 99
45. Investing and saving
i)
| am comfortable with |Strongl .
. Neither
my ability to make y ,
. . . Agree Don
decisions about savings|Disagre
instruments based on € nor Strongl | 't Prefer
Disagree y Agree|Kno | notto

their fixed and

compounded interest L 2 13 4 5161 7 w | Say

rates. 1 [ 2 [3] 4 [s[6] 7 |9 9
i)
| understand the Neither
general relationship Strongly Agree Don’
between risk and Disagree nor Strongl | t
[reward in investing. Disagre y Agree| Kno | Prefer not

1 2 |3]| e4 5 |6 7 w to Say

1 2 |3 4 5 |6 7 98 99

iii)
i ' Strongl
| feel confl_dent in my g Neither
understanding of the y Adree Don’
differences between  |Disagre r?or Strong| (,:n
e
bonds, stocks, U.S. Disagree y Agree | Kno | Prefer not

Treasury bills and

Imutual funds. 1 2 |3 4 S|6| 7 w | toSay

1 2 |3 4 5|6 7 98 99

iv)
| feel comfortable with | gtrongly Neither Strongl |Don’
|my understanding of the Disagree Agree nor y t
various financial terms Disagree Agree |Kno | Prefer not to
that go along with buying 1 12]3 4 5|6 7 w Say
a home someday.
1 2|3 4 5(6 7 98 99

BB



46. Money management

i)

| understand what Neither
personal net worth Strongly Agree Strongl (Don’
means. Disagree nor y t
Disagree Agree | Kno | Prefer not
1 4 5 7 w to Say
1 4 7 98 99
i)
| am confident in my Neither Stro
ability to write a Strongly Agree ngly |Don’
|monthly budget. Disagree nor Agre| t
Disagre e | Kno | Prefer not
1 e 4 5 6 7 | w to Say
1 4 5 6 7 | 98 99
47. Retirement
i)
| feel comfortable with ~ |Strongl Neither
my ability to financially y ,
: . A Strongl |D
plan for my retirement.  |Disagre gree g (;n Pref
o _nor y refer
Disagree Agree | Kno| notto
1 4 7 w Say
1 4 7 98 99
| feel comfortable with |Strong
my_al_)ility to make . _Iy Neither Strongl {Don’
decisions about pension | Disagr
lans ce Agree nor y t
plans. Disagree Agree | Kno | Prefer not
1 4 6 7 w to Say
1 4 6 7 98 99

CcC




Financial Literacy Behaviour Intention Questionnaire

Instruction: Please use the scale to indicate the degree to which your answers accurately
describe your own situation and feelings.

During the past 6 months....

48. Investment and saving
1. How often have you considered saving and investing your money?

1 2 3 4 5 6 7
Never Always

2. To what extent are your current savings and investments satisfying your personal

needs?
1 2 3 4 5 6 7
To no extent To avery larger

3. How often you are frustrated when fail to have the opportunity to save and invest?

1 2 3 4 5 6 7
Never Always

4. How often do you dream about investing and saving money one day?

1 2 3 4 5 6 7
Never Always

5. How likely are you prepared to start saving and investing if opportunity arise?

1 2 3 4 5 6 7
Highly Highly

How often have you looked for information on savings and investment?

1 2 3 4 5 6 7
Always Never

Investment and saving Intentions

Instruction: Indicate your level of agreement with the following statements.
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(where 1=strongly disagree — 7=strongly agree)

1. As soon as | can find a better job, I will start investingand |1 |2 |3 |4 |5 |6 |7
saving money.

2. | am actively looking for investment and saving opportunities. |1 (2 |3 (4 |5 |6 |7

3. lam seriously thinking of investing and saving my money. 112 |3 |4 |5 |6 |7

49. Planning for retirement
1. How often have you considered planning for retirement?
1 2 3 4 5 6 7
Never Always

2. To what extent are your current retirement plans satisfying your personal needs?

1 2 3 4 5 6 7
To no extent To a very larger

3. How often are you frustrated when you fail to have the opportunity to plan for your
retirement?
1 2 3 4 5 6 7
Never Always

4. How often do you dream about planning for retirement?

1 2 3 4 5 6 7
Never Always

5. How likely prepared to start saving for retirement if opportunity arise?

1 2 3 4 5 6 7
Highly Highly

6. How often have you looked for information on retirement plans?

1 2 3 4 5 6 7
Always Never

Planning for retirement Intentions
Instruction: Indicate your level of agreement with the following statements.

(where 1=strongly disagree — 7=strongly agree)
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1. Assoon as | can find a job, I will start saving for retirement. 112 |3 |4 |5 |6 |7

2. | am actively looking for retirement investment plan|1 (2 |3 (4 |5 |6 |7

opportunities.

3. I am seriously thinking of having a retirement plan. 112 |3 |4 |5 |6 |7
50. Debt
1. How often have you considered borrowing money?
1 2 3 4 5 6 7
Never Always

2. To what extent are your current borrowings satisfying your personal needs?

1 2 3 4 5 6 7
To no extent To avery larger
3. How often do you have the opportunity to borrow?
1 2 3 4 5 6 7
Never Always
4. How often do you dream about borrowing money?
1 2 3 4 5 6 7
Never Always
5. How likely prepared to start borrowing if opportunity arise?
1 2 3 4 5 6 7
Highly Highly
6. How often have you looked for information on borrowing money?
1 2 3 4 5 6 7
Always Never
borrowing Intentions
Instruction: Indicate your level of agreement with the following statements.
(where 1=strongly disagree — 7=strongly agree)
1. Assoon as I start working, | will finance my consumptionusing |1 |2 (3 |4 |5 |6 |7
borrowing.
2. | am actively looking for borrowing opportunities. 1 (2 |3 |4 |5 |6 |7
3. | am seriously thinking of seriously thinking of borrowing |1 |2 |3 (4 |5 |6 |7
money.
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51. Insurance

1. How often have you considered having an insurance?

1 2 3 4 5 6 7
Never Always
2. To what extent is your insurance satisfying your personal needs?
1 2 3 4 5 6 7

To no extent

To a very larger

3. How often do you have the opportunity insure your goods and services?

1 2 3 4 5 6 7
Never Always
4. How often do you dream about insuring your goods and services?
1 2 3 4 5 6 7
Never Always
5. How likely are you prepared to have an insurance if opportunity arises?
1 2 3 4 5 6 7
Highly Highly
6. How often have you looked for information about insurance?
1 2 3 4 5 6 7
Always Never
Planning to have insurance Intentions
Instruction: Indicate your level of agreement with the following statements.
(where 1=strongly disagree — 7=strongly agree)
1. Assoon as | start working, I will have insurance. 1 3 14 |5 1|6 |7
2. | am actively looking for insurance opportunities. 1 3 14 |5 1|6 |7
3. I am seriously thinking of seriously thinking of insuring my | 1 3 14 |5 1|6 |7
goods and services.
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52. Personal finance
1. How often have you tracked your daily expenditure?

1 2 3 4 5 6 7
Never Always
2. To what extent are your daily expenses satisfying your personal needs?
1 2 3 4 5 7
To no extent To avery lar
3. How often are you frustrated when your budget fail to meet your expenses?
1 2 3 4 5 6 7
Never Always
4. How often do you dream about having a bigger budget to spend?
1 2 3 4 5 6 7
Never Always
5. How likely are you prepared to track your daily expenses?
1 2 3 4 5 7
Highly Highly
6. How often have you prepared a monthly budget?
1 2 3 4 5 6 7
Always Never
Personal finance Intentions
Instruction: Indicate your level of agreement with the following statements.
(where 1=strongly disagree — 7=strongly agree)
1. Assoon as | start working, | will start tracking my expenses. 1 |2 516 |7
2. | am actively tracking my expenses. 1|2 516 |7
3. I am seriously thinking of tracking my expenses. 1 |2 5 |6 |7
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53. Knowledge Assessment Survey Questions

Answer all the questions, circle the answer of your choice. You stand a chance to win
R200 if you score the highest mark in the case of a tie a random selection will be

carried.

1. Under which of the following circumstances would it be financially beneficial to you to
borrow money to buy something now and repay it with future income?

A

B
C.
D

When you need to buy a car to get a much better paying job.

. When you really need a week vacation.

When some clothes you like go on sale.

. When the interest on the loan is greater than the interest you get on your

savings.

2. Most lender's policies for extending credit are based on the "five Cs of
credit."” What are the five Cs of credit?

A
B.

C.
D.

Credit history, Crime record, Commitment, Collateral and Capacity
Credit history, Cost of Credit, Credit Opportunity, Collateral, and
Commitment

Credit history, Conditions, Capacity, Capital, and Collateral

Credit history, Credit consumption, Credit Opportunity, Credit File, and
Credit report

3. Barbara has just applied for a credit card. She is an 18-year-old high school graduate

with few valuable possessions and no credit history. If Barbara is granted a credit
card, which of the following is the most likely way that the credit card company will
reduce risk?

A. It will make Barbara’s parents pledge their home to repay Karen's credit card debt.
B. It will require Barbara to have both parents co-sign for the card.

C. It will charge Barbara twice the finance charge rate it charges older
cardholders.

D. It will start Barbara out with a small line of credit to see how she handles the
account.

If you are behind on your debt payments and go to a responsible credit counselling
service such as the Consumer Credit Counselling Services, what help can they give you?

A. They can cancel and cut up all of your credit cards without your permission.
B. They can get the government to apply your income taxes to pay off your debts.

C. They can work with those who loaned you money to set up a payment
schedule that you can meet.
D. They can force those who loaned you money to forgive all your debts



5.

8.

Scott and Eric are young men. Each has a good credit history. They work at the same
company and make approximately the same salary. Scott has borrowed R6,000 to take
a foreign vacation. Eric has borrowed R6,000 to buy a car. Who is likely to pay the
lowest finance charge?

A. Eric will pay less because the car is collateral for the loan.

B. They will both pay the same because the rate is set by law.

C. Scott will pay less because people who travel overseas are better risks.
D.

They will both pay the same because they have almost identical financial
backgrounds.

Many young people receive health insurance benefits through their parents. Which of
the following statements is true about health insurance coverage?
A. You are covered by your parents' insurance until you marry, regardless of your
age.

B. If your parents become unemployed, your insurance coverage may stop,
regardless of your age.

C. Young people don't need health insurance because they are so healthy.

D. You continue to be covered by your parents' insurance as long as you live at home,
regardless of your age.

If each of the following persons had the same amount of take home pay, who would
need the greatest amount of life insurance?

A. An elderly retired man, with a wife who is also retired.

B. A young married man without children.

C. A young single woman with two young children.

D. A young single woman without children.

If you have caused an accident, which type of automobile insurance would cover damage
to your own car?
A. Comprehensive.

B. Liability.
C. Term.
D. Collision.

Don and Bill work together in the finance department of the same company and earn the
same pay. Bill spends his free time taking work-related classes to improve his computer
skills; while Don spends his free time socializing with friends and working out at a
fitness centre. After five years, what is likely to be true?
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Don will make more because he is more social.
Don will make more because Bill is likely to be laid off.

Bill will make more money because he is more valuable to his company.
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Don and Bill will continue to make the same money

10. Rob and Mary are the same age. At age 25 Mary began saving R2,000 a year while
Rob saved nothing. At age 50, Rob realized that he needed money for retirement and
started saving R4,000 per year while Mary kept saving her R2,000. Now they are both
75 years old. Who has the most money in his or her retirement account?

A. They would each have the same amount because they put away exactly the same
B. Rob, because he saved more each year
C. Mary, because she has put away more money
D. Mary, because her money has grown for a longer time at compound interest
11. Sara and Joshua just had a baby. They received money as baby gifts and want to put it

away for the baby's education. Which of the following tends to have the highest growth
over periods of time as long as 18 years?

A. A checking account.
B. Stocks.
C. A South African Government savings bond.
D. A savings account
12. Which of the following types of investment would best protect the purchasing power of

a family's savings in the event of a sudden increase in inflation?
A. A 10-year bond issued by a corporation.

B. A certificate of deposit at a bank.
C. A twenty-five year corporate bond.
D.

A house financed with a fixed-rate mortgage.

13. Inflation can cause difficulty in many ways. Which group would have the greatest
problem during periods of high inflation that last several years?
A. Older, working couples saving for retirement.

B. Older people living on fixed retirement income.
C. Young couples with no children who both work.
D.

Young working couples with children.

14. Rebecca has saved R12,000 for her college expenses by working part-time. Her plan is
to start college next year and she needs all of the money she saved. Which of the
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following is the safest place for her college money?
A. Locked in her closet at home.
B. Stocks.
C. Corporate bonds.

D. A bank savings account.

15. David just found a job with a take-home pay of R2,000 per month. He must pay R900
for rent and R150 for groceries each month. He also spends R250 per month on
transportation. If he budgets R100 each month for clothing, R200 for restaurants and
R250 for everything else, how long will it take him to accumulate savings of R600.

A. 3 months.
B. 4 months.
C. 1 month.
D. 2 months.

16. Many people put aside money to take care of unexpected expenses. If Juan and Elva
have money put aside for emergencies, in which of the following forms would it be of
LEAST benefit to them if they needed it right away?

A. Invested in a down payment on the house.
B. Check account.
C. Stocks.

D. Savings account

17. Being on budget means:
A. You pay bills every month at the due date
B. You made a plan of your expenses to be less than or equal to your income
C. You are earning enough money to be able to live well
D. our bills are generally paid by every due date

18. Robbie buys a bottle of water from the vending machine for R1.25 and a candy bar for
R1.35 every day when he arrives at his after-school job. Robbie makes R6.50 per hour
and works for four hours each day. What percentage of his after-school gross pay is he
spending for bottled water and candy?

A. 20%
B. 5%
C. 10%
D. 2.60%
19. Retirement income paid by a company is called:

A. Grant.
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B. Pension.

C. Rents and profits.

D. Old age money.

20. What is an advantage of enrolling in your employer's pension fund?

A. The amount you choose to contribute is automatically deducted from your pay check
and deposited in your employee credit union account.

B. The amount you choose to contribute is automatically deducted from your pay check
and deposited in your savings account.

C. The amount you choose to contribute is automatically deducted from your pay check
and is sent to the Internal Revenue Service (IRS) to apply to your taxes for that year.

D. The amount you choose to contribute is automatically deducted from your pay check

and is not subject to tax until it is withdrawn--usually at retirement age.

21. Matt has a good job on the production line of a factory in his home town. During the
past year or two, the state in which Matt lives has been raising taxes on its businesses to
the point where they are much higher than in neighbouring states. What effect is this
likely to have on Matt’s job?

A. Higher business taxes will cause more businesses to move into Matt’s state, raising
wages.

B. Higher business taxes can’t have any effect on Matt’s job.
C. Matt’s company may consider moving to a lower-tax state, threatening Matt’s job.

D. Heis likely to get a large raise to offset the effect of higher taxes.

22. Which of the following is true about Value Added Tax?

A. The national sales tax percentage rate is 6%.

B. The South African government will deduct it from your pay check.
C. You don't have to pay the tax if your income is very low.
D

. It makes things more expensive for you to buy.
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6.8 ANNEXURE 2: Questionnaire, binary choice task and Financial
literacy test-Qwaqwa Campus.

Student number

BIOGRAPHIC INFORMATION OF STUDENTS

Mark applicable block with X

) GENDER Male/ | Female
iy  AGEIN

YEARS

Years

iy ETHNIC 1 2 3 2

GROUP

Black Coloured Indian White
Asian

iv)  NUMBER OF FAMILY MEMBERS ]

V) EXCLUDING YOURSELF, WHAT IS THE HIGHEST QUALIFICATION HELD
BY MEMBER OF THE FAMILY

1.Less than matric

2.matric

3.diploma

4.First degree/ honours degree

5.Masters/ PhD

6.0ther

vi) Who is funding you education studies?

N A S 1
BUISary. ... 2
| D10 Y: s P T 3
Parent/Guardian................oooiiiiiii it 4
N 1<) § R 5

vii)  You are allocated 5 coupons/tokens. If you place the coupon in column A you will be
paid R20 per coupon paid after 2 weeks. If you place the coupon in column B you will
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be paid R25 per coupon paid after 6 weeks. To win you should pick a winning ticket

from a raffle.

Colum A

Column B

viii)  In total how much money do you have in your bank account(s) and cash equivalence?

IX) How strongly do you agree or disagree with the following statements? Please give
your answer on a scale of 1 to 7, where 1 = “Strongly Disagree,” 7 = “Strongly
Agree,” and 4 = “Neither Agree Nor Disagree”. You can use any number from 1 to 7.
(Select an answer for each)

Neither
Agree
[S)tirsc;ng(le;; nor Strongly Prefer
g Disagree Agree |Don’t | not to
1 3 4 6 7 Know | Say
| am good at dealing with day-to- 1 3 4 6 7 98 99
day financial matters, such as
checking accounts, credit and
debit cards, and tracking
expenses
| am pretty good at math 1 2 |3 4 6 7 98 99

X) On a scale from 1 to 7, where 1 means very low and 7 means very high, how would
you assess your overall financial knowledge?

\(g\r,\),/ Very |Don’ | Prefer
High t |notto

1 2 3 4 5 6 7 |know| say

1 2 3 4 5 6 7 98 | 99

Circle the correct answer

1. Net worth is:

A. The difference between expenditures and income
B. The difference between liabilities and assets

C. The difference between cash inflow and outflow
D. The difference between borrowings and savings
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2. Considering a long time period (for example 10 or 20 years), which asset normally
gives the highest return?

A. Savings accounts
B. Bonds

C. Stocks

D. Commodities

3. Which account usually pays the MOST interest?
A

B

C

D

Certificate of deposit

Government bonds

Company bonds

Money Market account
4. The MOST important factors that lenders use when deciding whether to approve a
loan are

Marital status and number of children
. Education and occupation

C. Age and gender

D Bill-paying record and income

© >

5. Assume you are in your early twenties and you would like to build up your nest egg
for a secure retirement in 30 years. Which of the following approaches would best meet
your needs?

A. Start to build up your savings account gradually in a bank

B. Save money in certificate of deposit accounts

C. Put monthly savings in a diversified growth unit trust fund

D. Invest in long-term Treasury bonds

6. Which of the following combination of investments is most risky?
A.

B.

C.

D.

A unit trust fund containing 80% stocks and 20% bonds

A unit trust fund containing 80% bonds and 20% stocks

An index fund (like the Satrix 40)

Stock in a single company
7. Hector and Maria just had a baby. They received money as baby gifts and want to
put it away for the baby's education. Which of the following tends to have the highest
growth over periods of time as long as 18 years?

Government bonds

Stocks and unit trust funds
A savings account

A money market account

COw>

8. Many people put aside money to take care of unexpected expenses. If Susan and Joe
have money put aside for emergencies, in which of the following forms would it be of
LEAST benefit to them if they needed it right away?

A. Savings account
B. A house
C. Stocks

PP



D. Unit trust

9. The most liquid asset is:

A. money in a certificate of deposit

B money in a bank account

C a car

D shares

10. If interest rates rise, the price of a Treasury Bond will:
A. increase

B. decrease

C. remains the same.

D. trade at a premium.

11. Rand —cost averaging to investing involves:

A. buy high and sell low.

B. buying fixed amounts to average out the cost of investments
C. calculating risk and return

D. selling investments to minimize losses.

12. Imagine that the interest rate on your savings account was 1 percent per year and
inflation was 2 percent per year. After 1 year, how much would you be able to buy with
the money in this account?

A. More than today

B. Exactly the same
C. Less than today
D. None of the above

13. Suppose you had R100 in a savings account and the interest rate is 20 percent per
year and you never withdraw money or interest payments. After 5 years, how much
would you have on this account in total?

A. R200
B. R215
C. R248
D. depends on the inflation rate

14. Assume a friend inherits R10,000 today and his sibling inherits R10,000 3 years
from now. Who is richer because of the inheritance?

A. My friend

B. His sibling

C. They are equally rich

D. Unable to calculate the effect

15. When an investor spreads his money among different assets does the risk of losing
money:

A. Increase
B. Decrease
C. Stay the same
D. Not allowed.
16. Home loan deposits are required when:
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A. the applicant is a risk.

B. the property poses a risk

C. property laws requires a deposit

D.A&B

17. The maximum term for a car loan is between:

A . 24 — 36 months

B. 36 — 48 months

C. 60 — 72 months

D. 72 — 84 months

18. A balloon payment is:

A. a lump sum owed to the financier at the end of the loan term

B. a lump sum owed to the financier at the beginning of the loan term.
C. a lump sum owed to car dealer.

D. none of the above.

19. Health Scheme plans can be changed every year in:

A. January

B. February

C. December

D. Throughout the year

20. Consider the following then choosing a Health Scheme plan:

A. Lifestyle, day-to-day needs, affordability.
B. Age, affordability.

C. Affordability, the cheapest quote.

D. Affordability, life cycle.

21. | follow financial news on

A TV

B. Magazines

C. News papers
D. Internet

E. I do not follow
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