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Banking the unbanked: the Mzansi intervention in South Africa

Abstract

This paper aims to understand household’s latent behaviour decision making in accessing
financial servicesln this analysis we look at the determinants of the choice of therjprg
Mzansi account by consumers in South Africa.

We use 102 variables, grouped in the following categories: basic literacy, umd@ngta
financial terms, targets for financial advice, desired financial emucand fnancial
perception. Employing a computatally efficient variable selection algorithm we study

which variables can satisfactoréxplain the choice of a Mzansi account.

The Mzansi intervention is appealing to individuals with basic but insufficient dialan
education. Aspirations seem to bery influential in revealing the choice of financial
services and to this end Mzansi is perceived as eerrg account not meeting the
aspirations of individuals aiming to climb up the financial services ladder. Wdetliat
Mzansi holders view the asant mainly as a vehicle for receiving payments, but on the
other hand are defalverse and inclined to save. Hence although there is at present no
concrete evidence that the Mzansi intervention increases access to finance via
diversification (i.e. by reciting customers into higher level accounts and services) our

analysis shows that this is very likely

1. Introduction

Thereis a large body okubstantial theoreticahnd empirical literaturediscussing and
measuring the importance of efficient financial dgsns for longterm economic
development (see Levine 2005 for a survelfurthermore financial development is
generally accepted to exert beneficial effectsboth growth and peerty alleviation(see
e.g. Beck et al.2007). While traditionally empirical wdies (generally in rosscountry
setting) havefocusedon financial depth, recentlgnalytical attention have turned towards
the issues ofinancial outreach and inclusipisomething often referred to as access to
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finance.Recently he World Bank EconomiReviewpublished a special issue dedicated to
this topic (WBER, 2008,vol. 22, no. 3. The issue of barriers to financial services has
become an emerging topic in the developmigerature, both from a macreconomic
perspective and from the general roifinance literature. The implicit assumption of this
argument is that the supply side constraint is the interesting subject of ataljtention.

This is either because one may not be able to directly observe the latent demand for
financial products whenever the supply constraints are in place or because “tltosave
access but choose not to use services pose less of a problem for policyfia&eksand
DemirguecKunt, 2008) Relaxing the supptgide barriersvould however bring the potential
lack d demand for financial services to the forefront with important policy impboati
After all coordinated policy intervention designed to expand access to dimagostly and
such costs will need to be compared to the potential benefits and voluntary no
participation, when the barriers to access are removed, edhese benefitsHence
studying the determinants of demand for financial services becamasportant research
guestion.In this type of analysis the important question becomes whether exclusion from
financial services is voluntary or involuntary. It is clearly infeasibleryotd carry out
reliable distinction between these two forms of exclusion in the presencadaidbarriers
established at the supply side. There are however two cases where suchatmvestigpuld

be conducted. One is when individuals are transferred into a different environmest wher
such barriers are not implemented. For example Osili and Paulson (2008) ekdémeine
determinant®f financial market participation among immigramghe USA and found that
institutional factors have profound effects. They hypothesised thatdhechannel through
which these institutional factors affect market participation are beldiiefs however are
difficult to measure andn a more general framework can be represented by alternative
indicators such as values, attitudes, perceptions and levels of financeadylit¥/e argue

that these have to be considered when evaluating the potential effect of egpowiss to
finance.The uptake of new financial services bridging over existing barriers wihelgfho

will benefit the expanded access to finance.

Investigations such as this of Osili and Paulson (2@®8)important in that they open a
totally new research agenda andowal characterisation of voluntary participation in

accessing financial services. Note however that although such studieghdyartformative
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in guiding possible policy interventions and outlining the boundaries of future resetoc
these issues, theyevertheless sufferdm an important drawback. Transplanting individuals
from one environment to a totally different one may tell us a lot about attitudesitnce,
but it does not sufficiently well capture the institutional framework establishtaeir home
country. It would be much more useful if the decision to avail to different forms oicfeda
services could be investigated in a more natural environment, i.e. in a developimgyc
context. This is where the second case in which such investigation could be conducted
arises. It is when barriers to financial access are lowered or removed in a edmpoeity
intervention in a developing country. Studying such financial choices in the later c
could be very useful in betteharacterisingvhat defines financial behaviour and due to the
natural setting of such a study it can provide even more useful guides for palice

interventions.

This paper takes a preliminary step in this research quest considericagséhef the Mzasi
intervertion in South Africa. The Mzansi intervention represents a coordinatdidout of
financial services in tgeting the poor and vulnerabl€lassical cases of such increased
access to finance areterventionsfrom microfinance institutions and private omercial

banks on one hand or through legislation and state owned banks pioneering expansion in
access to financial services. Rarely, is the experience of an interventiorraivat @h a
linkage between private commercial banks and either-stated banksor an act of
legislation to expand financial accessurthermore the cordinatel and wideranging

scope of thevizansi intervention provides an opportunity to study the individual financial
choice in a developing context without the presence of binding supply side icsdrict

2. Background

Until the end of the apartheid era in 1994, financial services in South Africa were
predominantly accessible to the Aolack community and therefore by default excluded the
economically weaker households (Meagher &Wikinson 2006). In South Africa, the
‘Mzansi’ account intervention offers a peculiar case in which commercial lzartka state
owned financial institution takes a lead role to expand access to finagmwiges. Finmark

Trust (2009) cautions that althgh significant successful indicators are identifiable with the
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‘Mzansi’ account intervention replicating this strategy require similar wguavel socie
economic and financial landscape characteristics. Also the evidence ailllb6 atcounts
classifed as dormant within the first four years of the Mzansi account operation underscores
the importance of circumspection and identification of the drivers and perceptions of
household’s decision to open and maintain an accounts. This paper aims to udderstan

household’s latent behaviour addcision making in accessing financial services.

Following the Financial Service Charter (FSC) policy recommendations thzan'$il
account which was initiated in 2004 offeredltry-level accountsThe FSC was a consensus
reachedoy the four main private banks in South Africa (Absa, Nedbank, First Natiadal a
Standard) and &overnmen®dwned financial institution (Postbl). Although it was open
(voluntary) other private financial institutions did not join possihle todifferent market
niches other than targeting the unservé&te intervention was situated in the broader
context of financial services outreach that is scalepttf, scopé and breadth Operating
under the broader government policy framework of econdimieanpowering the black
community in South Africa, the FSC aimed at providing effective accessnsattton and
savings financial services. While the initiative was not legally backmgsenting financial
institutions, through some form of social c@tt were committed to expanding access and
providing affordable financial services to the wider population. Beyond nationdd, goa
participating institutions, four main private banks in South Africa (mentioned plaowkea
stateowned financial institutin (Postbank) were motivated based on a consensus of shared

reputational and financial risk.

In terms of depth of outreach, the specific target of the issuing institutions wa&O#aof
the fifth segment of the South African living standard populdt@muld have effective
access to transaction and savings products and services. From a supply persfiective
access was defined in the context of proximity, -dmeriminatory, affordability, product
diversity and understandability. Based on bank performance in the South Africaxtcont

! Scale means reaching more clients in terms of numbers.
2 Depth refers to Targeting poorer clients.
% Scope is defined as offering a wide range of product/services and divessiéitajies including
physical and electronic services.
* Breadth means reaching clients with different satgmographic characteristics especially
vulnerable groups.
®> The fifth segment is the bulk of poor households at the bottdhegfoverty pyramid
4
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and comparable ratios in other developing countries, breadth of outreach for the Mzansi
account was targeted at 2,173,980 31st December 2008.

Products offered by each of the issuing banks were standardized gqahseéid at a
relatively lower cost. The common minimum products offered included; issuancdiof de
card; absence of monthly administration fee; ceilings on balances:dfivén (Know Your
Customerxeilings on transaction value; restrictions on certaiotedaic payments services;
and no difference between withdrawals on a bamwn ATM (‘on us’)and withdrawals
using another bank’s ATM (‘not-on-us’) (Finmark Trust, 2009).

Monitoring the experience of Mzansi account initiative after the fourth yeas ofdeption,
Finmark Trust 2009 shows that the number of accounts opened between October 2004 and
December 2008 was 6.0 million. In the context of the South African adult population, a
tenth of the population has an Mzansi account. While this figure appagincing about
two-fifth of the accounts were inactive. Outcomes of the Mzansi intervention in terms of
depth of outreach showed that 74% of Mzansi active account holders had income levels
below USD200 compared to 41% of the currently banked population excluding Mzansi.
Also from the perspective breadth of outreach, for instance-uoaln location, more than

half of the Mzansi active account holders were located in rural areas. Béyondtteach
dimensions of access to financial services, the Mzansount initiative has received

popular reception among all stakeholders espediagipolitical ones.

In spite of the achievements, threats by some of the issuing institutions to drop loait of t
collaborative initiative (supply) and the significant number (42 per cehtjnactive
accounts (demand) require attention. In this paper, we concentrate on the dedeand
issues. We investigate household inherent motivation in choosing a financial sdrvice.
particular, their financial education background (how financially lieethey are), opinions

on their financial needs, aspirations and attitudes. Our central respsastion is in what

way do these hidden factors (education, perception and attitudes) affect the uptake of

Mzansi account?

® This target was applicable to only the private banks since the governmentstinot a
signatory to the Charter.
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3. Conceptual Framework

While a plethora of evidence exists on the swsude conditions (product design, market
conditions and regulation) required for expanding access to financial seftieessens

2006 and Beck et al 2009), actual demand has lately been questioned (Anand and Rosenberg
2008). Contextualizing access to finanicelividuals can be classified into four broad
categories. The first gup consists of those who need financial servared are able to
access themSecondly, we identify those who nefdancid accessbut are not able to
obtainit due to supphside constrains such as rigid conditions and distance. In contrast to
the second group are those who are unable to access financial services due testmand
constrains such as financial illiteracy,gp@ttitude and stereotypes on financial services and
credit in particular. The final group is madeindividualswho simply do not neefinancial
servicesirrespective of either the supp$yde or the demanrside constrains. This does not
imply that thog in the last group cannot access any financial services, but rather that they
do not want to use the formal sector providing them and could instead rely on informal

arrangements

Discourse on access to finance has mainly thrived on the assumption ihditvedualsfall

into either the first or the second category. Empirical studies that limit the sd¢ope o
guestions to say ‘did households receive credit in the past year or not’ and withoutgorobes
willingness to access financial services, unconscgpimte clients into either of the two
categories. Also, the emerging advocacy for financial literacy and cemseducation,
attest the case of presumption thatividuals needaccess to financkut are not equiped

with its prudential usageThe forgoing suggests a potential distinction between poor
household’s interest in engaging in an economic activity and willingnesscessa@
financial service. That is, the decision to engage in an economic activity does not
necessarily translate tm need for fiancial servicesAs Osili and Paulson (2008)iscuss
institutional factors are important in defining whether such access islggmaght.Since
institutions are essentially behavioural rules and routines, then behaviourahidatds

will have profoundeffect on the decision whether to access or not available financial

services.

The attitude and perception ofdividuals on financial services places them in either the

third or fourth category. Analysing the attitude and perceptionndividual access d
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financial services is often blurred with the issue of attributing constraintishier supply
side or demand-side. The problem of identification worsens in the case wheraintsate
emerging from both the supply and demand sides of access toidinaaovices. From
pragmatic perspective, this can be addressed through a sequential appradtiifEca’s
approach of extensively addressing supgitie constraints from all three dimensions of
product design, market conditions and regulation offers a suitable platform for derdand
investigation. Understanding the driversidividuals’ willingness and ability to takep a
financial service will help redirect policy that will aid prudent decisions on sacte
financial services and demystify unfaled stereotypes about financial service providers’

rigidities, exclusivity, bureaucracies, high cost of service and bauofezntry.

4. Mzansi's Role in Access to Finance

Classens (2006) identifies four prequisites for improved access to financial &mas,
namely; availability, reliability, flexibility and continuity of access todncial services.
Two of the four requirements that are availability and reliability can batiféel with the
‘Mzansi’ account initiative. Firstly, the worth and reputation of the four comiadebanks
coupled with the credibility of the state bank naturally invokes confidence of simliggna
and norexploitation in potential clients. Secondly the widespread coverage of all the
issuing institutions especiallyoBtbank, pesents potential clients with proximity of a

financial service point of transaction either physically or electronically

Broadly speaking the overall aims of the Mzansi intervention deehave been reached,
although the financial sustainability of theheme and therefore its attractiveness to banks
could be questioned (Finmark Trust, 2009). In particular the depth and breadth of the
programme have exceeded expectations. The behavioural and attitudinal constraints
however have not been explored in dethiitial evaluations of the Mzansi intervention
have focused on directly inquiring clients about their opinion and attitudes. Thus we know
what sociedemographic characteristics the Mzansi account holders possess and what their
declared intensions are={(mark Trust, 2009). The mode of elicitation of their motivation
however could condition their stated opinion. To better understand what truly makes a

customer go for a Mzansi @munt, one needs to dig deepktence instead of simply
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analysing the differeces between Mzansi holders and 4hofders, it is preferable to
investigate the choice of Mzansbrditional on their backgroundonventional financial
wisdom would dictate that the relevant background variables are those meadwitigey

are. When aass to financial services is concerned, these include their financialyliteeac

the elements of their financial ‘education’ and understanding of financial cencépese

will differentiate the actual from the stated scope of the Mzansi intervehtair. however

that simple comparison of the distribution of these characteristics betweenstatdenon
holders can to a large extent capture this. The internal motivation of clients couldenowe
be measured by their general attitude towards finantgahty, namely what they think is
missing from their financial understanding and what they want to learn. Providing
characterisation of the Mzansi choice based on these internal motivation woulthpigt si
complement the ‘who they are’ characterisation, but would also describe in some more
detail the realised scope of the Mzansi intervention. Therefore such an amalysis
contribute towards a better fine tuning of the actual scope of Mzansi, solibter reflects

the needs of its customers. This could have twofold benefits. First it could go some way i
addressing the issue of high share of inactive Mzansi accounts. Second it would
undoubtedly help banks better target their clients by better differentidziagsi from their

entry level products ahhence contributing to achieving a longer term sustainability of the

scheme.

In this paper we conceptualise the choice of financial services in terms optperse
attitudes and beliefs. Note that all the above are essentially behaviowgahidants.
Therefore we take a broader institutional view of the analytical issue. Siritatioss are
basically behavioural routines, institutional factors can also be subsumed andhytical
framework. Note however that we explicitly exclude from considmmatsuch ‘natural’
potential determinants of the access to finance such as e.g. age, income, work status,
location etc. Such an omission could look like a clear misspecification to an aveptigd a
economist. Note however that in our broad conceptaahdivork, such characteristics will
define the perceptions, attitudes and beliefs. An individual acts to accessima foegincial
product, not because he/she is of a certain age, but because this individual holds some
values (beliefs, attitudes, percepts) that lead him/her to chose or reject this particular
product. It could be expected that because of the relationship between such background

variable and the behavioural determinants used in this study, the former willt ionptte
8
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latter and hence ould be correlated with the choice. Such a relationship is however
indirect and therefore could lead to misleading conclusions. If we usng a wishlist
approach, then we could have included such variables in a structured hierarchicafl type
model where both direct and indirect impacts would be specified. Note however that this
would greatly increase the complexity of our task. When there is no compelling ittedoret
background or readily available empirical results of how the choice of finessenates is
carried out, we need a preliminary analysis. In undertaking such a ipielynstudy under
conditions of large uncertainty about the possible determinants, it is sufficiemg only

the relevant behavioural determinants. When this is done, ageeasily complement the
model by adding the discussed background variable explaining the selectestiredtiof

behavioural variables, if one wishes to do so.

5. Data

The empirical section ohe paper relies on the 2007 Fau€ South Africa dataset. The
sample frame of the Fire8pe data consists of all South Afrissaged 16 years and above.

The nationally representative data is based on enumeration areas and stratified and
multistage ampling technique. The 2007 Ficdpe dataset was collected from 3900
households using face to face interviews from April to May 2007. The scope of the data wa
categorized under two broad headings namely, living standard and financial seraees. T
former captures issues such as income, quality of life, and household demograplwcs, whi
the latter tracks national financial access patterns and pathways in ternwoctprand

service providers and household financial decision trees and perceptions.

In this analysis we use 102 variables, grouped in the following categbasis: literacy,
understanding financial terms, targets for financial advice, financial edocdisired and
financial perception. Table 1 provides an overview of these categories, while appeadix

includes a full listing of the variables within eacheggry.

Insert Table 1

"FinMark Trust(www.finmark.org.za)jn 2003 launched Fin®pe(www.finscopeafrica.comin an
attempt to establish credible benchmarks for the use of, and access to, firamigassn South
Africa. The aim was to achieve a measure and understanding of consumer demand across
transactions, savings, credit and insurance categories.
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It is a common practice in empirical studies to consider choices conditional ereuliff
background characteristics. Such conventional empirical approach employs eatiedile
measure who the individuals (households) &&/enthe overwhelming prevalence of such
practices in empirical analysis, it might look surprising that in this paper weeighisrtype

of variables. Here we advocate that such background variables should measureom®tivat
and attitudes, rather than be individual descriptors. To better explain this motivation,
consider the following example: should a variable like e.g.b@gexpected to have impact
on the choice of financial servicesEmpirical researchers unquestionably include such
variables, mainly because previous studies used them. This practice is howgher dee
flawed. One does not access certain financial service because of his/hers agebpeér s
because of perceptions and beliefs about his/hers own personal needs.

Such perceptions may Kandcould be expected to bepcially conditionedHence it is
logical that via processes of dynamic learning, peer pressure etc age can besdowi¢hat

such core beliefs and values. Then because of the confounding variable effeqititalem
regressions likely to find correlation between age and financial choices. Yet sadimg

is simply a correlation artefact due to the confounding effect of the missingbles
(measuring such beliefs and values). It would however be naive to hypothesise direct
causation, which the practice of including such a variable into a regression type of model
implicitly assumes. Furthermore explaining choices in terms of atsitage perception
provides a more interpretable and logically structured explanation of falammicesSuch

an approach is actually better linked to economic theory that the background variables
inclusion practice. Economic theory postulated that individual choices a based omisibjec
(expected) utility and since belief and values are direzdsures of this subjectivity, they

are clearly relevant to such choices. Most 'background’ variables clearly are not.

The internal motivation of clients could be measured by their general attiwgeds
financial literacy, namely what they think is migg from their financial understanding and
what they want to learn. Providing characterisation of the Mzansi choice based ®n thes
internal motivations would not simply complement the ‘who they are’ charsatiemn, but

would also describe in some mordalkthe realised scope of thezithsi intervention
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One van nevertheless notice that we omit a background variable that is relatecatm dem
for financial services, namely income. Income measures the transactional dewmnand f
financial access and hence igedtly contributing to it. As explained above, the main focus
of this investigation are the demand side constraints to access to finance,bheadieiseand
attitudes that create voluntary exclusion form financial services. Ferrédason it is
prefemble to concentrate on potential determinates of financial exclusion. Furtleeimnos

are some purely technical considerations. The effect of income is expattedhighly non
linear and would be difficult to deal with is a generalised linear model, as the onesused h

Here we will only briefly describe these categories. The understandifigaofcial terms
category includes 17 variables that quantify whether the respondents comptehantlal
meaning of a number of financial terms, ranging from simple ones such as bathdiédxn

to increasingly more complex ones such as pieces of financial legislatiprnndiple these
variables can be considered to have a natural ordering. One could hypothesis that clients
would need some basic financial enstanding in order to select themselves into the Mzansi
intervention, but having better understanding would mean that they would not be satisfied
with the basic features offered by Mzansi and would require more sophisticatedtproduc

The target for finacial advice category includes 15 variables asking whether the
respondents would use certain sources in order to obtain financial advice. The sowees ra
from informal ones (such as family and friends) to formal professional typeotea
providers (suchas financial institutions and independent brokers). This category
complements the financial education variables in that it measures certain atiweess
finance. It demonstrates the confidence respondents have in their own understanding of
financial matters, but also measures their attitude and trust in different sourcesnafdina
advice. It is difficult to elaborate on what one should expect with respect taatbigocy,

since it does not seem to be a clear hierarchy in the ordering of the fireahdizé sources.
Furthermore, some of the sources could be formulated in such a way that respondents may
not properly understand them and/or different types of advice sources could be bundled into
the same category (e.g. “A financial advisor other thanindependent broker (e.g. tax
consultant, auditor)”).

Further 16 variables describe what type of financial education respordisits. These

variables imply the respondents do not possess this form of financial education. Most

11


http://dx.doi.org/10.1108/IGDR-11-2012-0046

This is a preprint to paper in Indian Growth and Development Review, 7(2),
http://dx.doi.org/10.1108/IGDR-11-2012-0046

importantly however theyneasure their intrinsic aspirations to further themselves. In this
way this category complements the financial education category in a veoytampand
significant way. People aspiring to obtain further financial education could dspmneve

up the firancial access ladder. Therefore even if their background (financial education)
places them on a particular step of this ladder, their aspirations motivate themnaed he
they have incentive to move up. In this way thegy end up at a higher step, simply
because this is where they (aspire to) belong. Hence this category measugearaifoes

the inherent motivations of banking clients. With respect to Mzansi, which is edlyesti
pre-entry level account, one could hypothesise that moss tyjpexpresse desire to obtain
further financial education would move clients up towards the banks’ entrydewelnts

and hence have negative impact on Mzansi uptake.

Finally we have two categories of financial perceptions variables. Hs&sgeople whether

they aree with some statements. In this way the internal motivations and perceptions
towards financial behaviour are evaluated. The financial perceptions gedigbles ask
factual questions about actual behaviour, while grid 2 variables refer mosdtfitides
(opinion, trust etc.). Thus the two categories of financial perception complemanbteac

by measuring two facets of the same phenomenon.

6. Methodology

In the particular problem we are facing here, our dataset consist entirelgtorf Yariables.
Therefore a binary dependent variable type of model is a natural choice for theimgodell
framework. In particular the logistic regression is a common cHoicenodellingin such
situations. Here we will implement a logistic regression explaining the ehdgfoom an
individual point of view) of the Mzansi intervention. Logistic regression belongs tcldke
of generalised linear models (McCullagh & Nelder, 1989). In this particuldanos
however there is high degree of uncertainty about wiactables belong to the modeDur
general conceptual framework provides us with a large number of potential empfanat
variables (102 in this case). It would however be impractical to run a regressithe

whole set of potential explanatory variables.
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It is not uncommon in applied economics one to either run multiple regressions and discuss
which of these is more appropriate or to present a single regression model with large
number of variables, and discuss which are statistically significant, hioth &re not. This
practice has two major drawbacks. Everyone who has run regressions with large alimbe
variables knows well that dbpping insignificant variablescould change coefficient
estimates, significance or even signs for the remaining variables. Hencevavtadsies that

do not belong to the model are included one is estimating the wrong model and therefore the
subsequent inference would be biased and unreliable. Therefore it is important that the
proper statistical model is used for inference. There are cases when und#rgonetical
models can provide guidance on which variables need to be included in such models. The
problem with empirical work is that even when an underlying model is available, the
datasets may exclude some of the required varialdéarnatively provide different proxies

for unobservable or difficult to measure variables. Consequently often a resezashier

face the issue of having a potentially large number of explanatory variablestuaed in

a model. Then the question$ primary interests are which variables are to be included in
the model (variable selection, model selection) and what are the parametersngetteihe
variables that belong to the model (model estimation). As discussed above these two

guestions arenterrelated.

The issue we are facing here requires determination of the relevaniesiaald estimation

of their effects.Tibshirani (1996) introduced the Least Absolute Shrinkage and Selection
Operator (LASSO) designed for simultaneous shrinkage andbla selection in linear
models. In simple termsASSO uses thd.1 (sum of absolute deviationspnstraint in the
regularization step. That is, the estimator is calculated by minimizing the relevanicampir
risk function subject to the constraint thithe L1 norm of the regression coefficients is
bounded (by a given positive number). An equivalent and much more popular way to define
the LASSOestimator is as penalised estimator, in which the relevant empirical risk function
is augmented by a penaltyrte proportional to the L1 norm of the megsion coefficients.

Formallythe LASSOcan be expressed as:

ﬁ(ﬂ):ﬂrgrgin{f(ﬂ) ﬂjZ:|ﬂj|}
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where Z([)’) is the corresponding loss function (in this case the negativikkddnood for

the logistic regression model), p is the number of parameters (to be estimated), &

the penalty applied to the L1 norm of the coefficients. The penalty term shrinks the
coefficients towards zero. Larger penalty terms achieve grshaterkage, while smaller
penalties induce less shrinkage. Unlike the ridge estimator (which uses L2 norty)penal
the LASSO achieves sparse solutions, (i.e. some coefficients become exactly zero)swvhich i
a useful property when variable selection isigels The presence of the penalty term in the
optimisation problem above introduces some bias, but reduces the variance of the
estoiimator, hence triggering the variarsas tradeoff, which effectively depends on the

choice of the penalty term (i.€. ). An appropriate choice ofi can achieve optimality in

terms of the varianebias tradeoff. Different methods for such optimal choice have been

suggested in the literature. Here we will sue cradglation.

The latterLASSO approach have been subsequently extended to a wide range of models
suchase.g.wavelets (Chen et al., 1999), kernel machines (Gunn and Kandola, 2002; Roth,
2004), smoothing splines (Zhang et al., 2003), multiclass logistic regressiosisn@gpuram

et al.,, 2004) etc. These models extend the standa850 in two important directions
namely by introducing new loss functions (other than the squared loss) and inctbasing
number of the.1 constraints applied in the regularisatgiep. Hereafter we will refer to all
these models simply asASSO models.Although being consistent in terms of variable
selection in that it retains the important variables, the oridideSO estimator applies

fixed amount of shrinkages to all coefficients, which can be a problem when the so called
oracle property is desired. In particular thASSO estimator can be an oracle one only
under some special circumstances subject totmaal conditions (see Zou, 2006 for
details). In simple terms an estimapossessing the oracle property will have the same
asymptotic distribution for the coefficient estimates as the ‘oracle’ estimatam, ather
words the estimator implemented knogiwhich coefficients are zerdhis allows an
oracle estimator to be usenot only for variable selection, but also for inference.

Nevertheless when an adaptive amount of shrinkage for each regression coeficient i
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implemented this leads to estimators which postbeseracle property (Zou, 2008Jang et
al., 2007). Fortunatly the application of the agtive LASSO can be implementedsing
the same algorithms as the standad&SO. To explain this consider thHeASSO estimator:

p(2)=srg n;in{f(ﬂ) *JZZW |} ®

where K(,B) is the corresponding loss function (in this case the negativikigdidnood for

the logistic regression modef),is the number of parameters (to be estimated), whikea
(fixed) nonnegative penalty parameter describing the amount of shrinkage applied to the
coefficients. The adaptiMeASSOcan be defined as:

B\adapt (ﬂ“) :—arg rf}ln{ |n|t adapt2| |IB | }

] init

(2)

where ... is aninitial estimate andi, . is the penalty applied in obtaining this initial

j,init init

estimate. If the initial estimate is unpenalised, we As¢f,=1. In essence the adaptive

LASSOis a twastage estimator, the second stage of which has the stdnA&&D form.
This could be more easily seen if we rewrite dkdaptiveLASSO estimator as:

A

ﬁadapt(i):argrr’!in{é(ﬂ) Aadam {|ﬂ.m |,3 |]}

j=1 jLinit

)

which is clearlya LASSO problem with adaptive amount of shrinkagapplied to the
coefficients, but it is also a standdrdSSO estimator that can bealculated usig the
standardlASSOalgorithms.

The first stage could be BASSO estimate, but could also be an unpenalised logistic

regression(in which cased .. =1). In this paper for simplicity we will follow the latter

init

option for obtaining initial values, mainly to reduce the computational costs.

The implementation of theASSO in efficient algorithms is of particular interest when
larger high dimensional datasets are involvdibshirani (1996) used the quadratic
programming method for least squares regressions and a combination of iteratively

reweighted least squares with quadratic programming for logigitessions. Osborne et al.
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(2000 proposed a faster quadratic programming algorithm for linear igress which was
extende for logistic regressions by Lokhorst et al. (1999) and Roth (2004). Efron et al.
(2004) developed eomputationally more efficient algorithm called LARI® calculate the
whole regularisation patfor linear regressiondVang and Leng (2007) proposednathod

of least squares approximation to translate many different typdsABSO objective
functions into their asymptotically equivalent leaquares problems. This allows
application of the LARS algorithm to the transformed problem and therefore allows
estimation of nodinear models such as e.g. logistic regressiorhe above algorithms,
however, are not easily applicable to large dimensional data sets. The reasaos ifothii

they apply repeated matrix inversions the computingsdostwhich increaserapidly with

the dimension of the dataset. Additionally when there are singularities desiign matrix
something that is quite likely in highly correlated real datasets, thecemtonstructed
inside the algorithms could be singulgading togeneral convergence failur8ince the
theoretical properties for regularisation estimators are estabhgitiedegard to the optimal
amount of shrinkage, the quality of the estimated regularisation path estinsatescal is
selecting the right amouwf shrinkage. Perkins et al. (2003) proposed a stagewise gradient
descent algorithm which they called grafting. The grafting algorithmidavthe matrix
inversion, but requires high dimensional nonlinear constraint optimisation inside the
iterations, whib would be computationally demanding. Grandvalet and Canu (1999)
implemented a fixed point algorithm based on the equivalence between the adapéve ridg
regression and LASSO. The problem with latter is that it is not guaranteeli¢veglobal

convergence.

Here we instead focus othe coordinate descent methodsifferent versions of liese
methods have begmoposed for th& ASSOa number of times, but only recentleretheir
powerand computational capabilitiéglly appreciatedEarly references inctlie Fu (1998),
Shevade and Keerthi (2003) and Daubechies et al. (20@4nore recently Friedman et al.
(2007) and Wu and Lang€2008). The theoretical properties of coordinate descent
algorithms are presented in Tse(®P01).Here we willemploy thegradient algorithm of

Kim et al. (2008). It combines a coordinatese descent algorithm with a deletion step to
solve theLASSO problem. This gradieritASSO approach uses coordinat@se descent to

add variables to the model (thus avoiding matrix inversion). Its novelty compared to the

conventional coordinate descent methods is the addition of a deletion step that adaptively
16


http://dx.doi.org/10.1108/IGDR-11-2012-0046

This is a preprint to paper in Indian Growth and Development Review, 7(2),
http://dx.doi.org/10.1108/IGDR-11-2012-0046

removes variables in order to improve convergence. The deletion step avoids the slow
convergence properties of the conventional coordidaseent algorithms near the optimum

and by reducing the number of steps helps to increase the overall speed.

The results, reported in this paper were obtained using the free statisticzddang (R
Core Team, 2013). For computational efficiency readiwes gradient adaptive ASSO
algorithm used C code due to Kim et @008), interfaced to and callable from within R.
The source C code for the gradie®SSO (and the R driver for it) have been downloaded
from the JCGS webpage. The adaptiveSSO is tednically a weighted version of the
LASSOestimator and as such can be implemented by supplying appropriatesweigtge
have been derived by an initial runattandard logistic regressiorhe penaltywaschosen

by 5fold crossvalidation. The stabilit selection uses author written R code, while the
probability value calculations rely on the R package h@hmmold, 2012)with plugged in
adaptive gradientASSO estimation.

7. Results

We apply thegradientLASSO algorithmto compute the whole regularisation part foe
logistic regressiormodel of the choice of Mzansi account on the set of 102 variables,

described in the data section

The stability selection uses author written R code, while the probabilite waliculations
rely on the R package hdlrfArnold, 2012)with plugged inadaptive gradientASSO

estimation.

The algoribhms for regularised estimatiqsuch as the adaptiueASSO used here) do not
directly provide an easy way to derive standard errors. Tibshirani (1996) provided an
asymptotic stagiard error formula for thdtASSQO. Its asymptotic nature can however
introduce uncertainty biasAlthough not applicable to our case, other approaches have also
beensuggestedE.g. Fan and Li (2001emonstratethatthelocal quadratic approximation
(LQA) can provide a sandwich formula for computing the covariance of the penalized

estimates of the nonzero components which is consistent (Fan and Peng 2004).
17
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By far the simplest way to obtain standard errors is to simply run a standard (logistic)
regressiorwith only the selected variables. Such an approach relies upon the oracle property
of the estimators (which meant that its asymptotic distribution is the same as that of an
oracle estimator. This is what is known as the &SSO estimator (se8elloni and
Chernozhukov, 20180r the liner models case) and has been applied in high dimensional
model selection (see e.g. Kostov, 2010 for a-remularisation implementationpuch an
approach is feasible and easy to implement. However any inference basesooidibe
conditional of the result of the variable selection method. The oracle prapéxdywever an
asymptotic property. In other words if one implensetie estimator (adaptiveASSO in

this case) many times, on average it will select the right variables and theirudistrib
would (asymptotically) converge to that of the oracle. In a single run however aclg or

estimator can omit important variabler include unimportant ones.

It is therefore useful if the model uncertainty due to that fact tti&testimator is only
applied owme is also accounted for. While this is rather straightforward for Bayesi
approaches, it is somewhat more complicated here. Here we nepodifferentmeasures
of model uncertainty.

First we report uncertainty adjustpdobability values. In essence wee the data splitting
approach of Wasserman and Roe2009) but instead of the single split, apply the
multiple split proposal ofMeinshauseret al. (2009) with 10 splits. This allows us to
produce a standard regression table. For reporting purposes we include the probakeljity va
(instead of the standard errors or th&tdtistics) since it is easier to interpnetterms of
variables significanceFurthermore we applied the subsampling based stability selection
appoach of Meinshausenand Buehlmann (2010) to evaluate the model inclusion
probability for each variable, as a complementary uncertainty measure.

The results, reported in this paper were obtained using the free statisticzddang (R
Core Team, 2013)For computational efficiency reasons the gradient adagtk8SO
algorithm used C code due to Kim et @008) interfaced to and callable from within R.
The source C code for the gradie®SSO (and the R driver for it) have been downloaded
from the durnd of Computational andraphical Statisticsvebpage. The adaptiveASSO

is technically a weighted version of th&ASSO estimator and as such can be implemented

by supplying appropriate weightThese have been derived by an initial ruraaftandard
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logistic regressionThe penaltywas chosen by Hold crossvalidation with logistic loss
estimated alongside the path to choose the optimal amount of shrinkage for the adaptive
LASSOestimator.

Table 2 presents the selected independent variables (i.e. tlablesrwith norzero
coefficients) ad their estimated coefficients, together with thewatues and inclusion

probabilities.

Insert Table 2
Out of the 102 candidate variable, only dre retained in the estimated mod&tlow we

discuss the obtainadsuts.

First, the basic literacy variable does affiect the choice ofMzansi. Since basic literacy

can be expected to be a {pejuisite to any form of access to finance, it could be expected
to be able to discriminate between individuals with and without such access. Note howeve
that since the individuals without Mzansi comprise of both people lacking access and people
who use better than the basic Mzansi access, such a variable cannot differentisie Mzan

holders from the rest.

Next, four variables from the “understanding of financial terms” category are retained.
These areBad debt Ombudsman, Counselling about debt and Garnishee order or
emolument orderAfter taking into account the model uncertainty, these are all highly
significant and characterideby high inclusion probabilityBearing in mind that this
category has an almost natural hierarchy from simpler to more complex thass)ected
terms lie at the lower end of this hierarchy. Therefore the individualstisgiehemselves

into the Mzansi system only possess some understanding of basic finantsali & have a
minimal financial education. They need such basic understanding in order to be motivated t
seek access to finance. Had however they possessed better financial knowdsceyet lth

have opted for more advanced forms of accees) the basic entry accounts upwartke
above explanation is further confirmed by the estimated coefficients. Noteirtbatar
variables are indicators (and theref@® expresseth the same ‘unity we can directly
compare their coefficients in terms of magnitude because the size of thei@us in this

case is directly proportional to the relative effect of the correspondimapble To this end

the understanding of the term Ombudsman, whighcatesa higher level of financial

literacy that the other three selected variables shows considerably smaket ifipecause
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its coefficient is much smaller)The two variables: Bad debt and Counselling about the
debt, which are clearly relatesince they both are related to debt, capture most of the
magnitude of the effect in this category. This shows that Mzansi account haldexsare
about debt and this is a definiogaracteristiof people opting into the Mzansi intervention.
This demonstratea desire to undertake some diaf financial planning about the future.
Note however that the coefficients estimated for the variables in this catagonather
small, both in principle and relative to the other categories in table 2. This showsctha
effects are relatively smalh term of relative magnitude. Since these results indicate a
distinction ‘from below’ i.e. compared to individuals that do not possess any access to
financial services (which comprises of 26% of the populatiorSouth Afica), it is
nevertheless an important result, particularly when situated in the broadeurdescof

access to finance.

No variable from the “targets for financial advice” categ@selectedThis suggests that
the Mzansi account holders are not thatedént from the rest of the sample in what refers
to their preferred choice of financial advicelteknatively, since the sampt®ontains both
individuals with no financial access and such with enhanced (compared to Mzans)tacces
finance, the modeltids it difficult to explicitly differentiate between differences thatldo
be attributable to thesavt alternative categories. A major reason for twsild bethe fact
that in contrast to the “understanding of financial téreategory, here it is difficult to find
similar natural hierarchy, which means that the differentiation of the choigizanfsi from
below (i.e. against no access) and above (i.e. better aezegg)oled together. The latter
was not a problem with the previous category due to the natural hierarchy, but snoferm
the sources of financial advice, the lack of such confuses matters. Funteeétrins possible
that the wording of the options within this category could be confusing for respsndent

The next category is “financial edumm desired”. Three variables from this category
feature in our model. First of all seeking no further financial education makes oee mor
likely to choose Mzansi. Mzansi holders have reached a level of finaneralcl, but do

not strive to move furthethey are happy where they are. There are two interesting features
of this result. First this is the far the largest, in terms of magnitude, coefficierd mddel.
However, after accounting for the uncertainty, this coefficient is Hygturssignificant,

although marginally so. The inclusion probability is however (slightly) over 50%e T
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above suggests that the effect of this variable is potentially very stoabhg@nly supported

on a compact (small) subset of the sample. In other words, hergpple a variable
selection approach which aggregates the effects for each variable and ds sugemsts

that this effect is not very significant. If instead one has opted for a modelgenera
approach, where the inclusion and exclusion densitiesh@rreélevant coefficients are
threated separately, the conclusion would have been rather diffeéDert. possible
explanation for the above results is that not seeking further financial educain also

mean that such individuals already possess it, in which case they would nat Mgairsi.
Therefore since this statement may have two different interpretations exjilected
opposing effects on the choice of Mzansi, variable selection approach would not be able to

properly distinguish between them.

The other two selected variables in this category, namely effective usagshoblogy and
working out how much credit can be afforded or paid batkke decision to choose Mzansi
less likely. Both these variables are highly significant and have inclusiobapitities of
100%. The effectsare to be expected, because looking for further financial education
expresses desire and aspirations to move further up the financial access labdeis
confirmed by the type of these two variables. The first @tates to the effective use of
technology (hence moving into other financial access channels such as e.g. mohilg) banki
The other variable relates to working out credit repayments. This could show atdesire
overcome debt, but also maybe planning for mingestments.This is consistent with the
results from the “understanding of financial terms” category, where dsbéssand a
revealed attitude towards some sort of financial planamgevident.What is also highly
informative is wiich variables (fromthis category) are not selected. In particular most of
these refer to basic financial literacy such as e.g. understanding imétesstAs discussed
above such variables cannot effectively discriminate between Mzansi holders and
individuals with no finanial access. The financial aspirations can distinguish Mzansi from
above, but not from below, and most of these omitted variables are essentiallyimgeas
such low level aspirationsThe finding that it is not simply characteristics, but also
aspirationsthat define the choice of channels for access to finance is however highly

significant.
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The net two categories are the financial perceptiofifiese are grouped in two grids. Grid

one measures what we tentatively calVealed perceptions. These show iateresting
picture. The firstselected variablestates that Mzansi holders generally agree with the
statement (i.e. individuals agreeing with this statement are more likely to chizasesi)

that money is to be withdrawn as soon as possible. This is consistent with the known fact
that many Mzansi accounts are used mainly for receiving paymeattermore this
variable has theecondargest coefficient amongst all selected variabléhis is not only
consistent with the fact that large number of Mzatsiounts are udesimply asdevice for
receiving money for immediate withdrawal, but also quantifies that attitudes alail¢his

type of behaviour are dominant amongst the Mzansi account holders. The important
implication of the latter is that it gggons the sustainability of the Mzansi intervention, as
applied at the present. The other two variables in this catdjgoy go without basic
things so that you can save” and “You have a will or last testantemw/gver tell a rather
interesting story.The first onereveat a preference towards saving and debt aversion
amongst Mzansi holderdn a country where 72% of the adult population do not save, this

is a very important finding. As such it suggests that not everything is doom and gldom wit
Mzans. It provides a hint that it could, in principle become sustainable for the banks from
financial point of view. Note however, that this would only be possible if these preference
become realised, i.e. if a sufficient share of the Mzansi population can affordet@rsé
reduce indebtedness, which in turn depends on a number of other factors such as e.g.
economic growth etcTaking into account the general awareness of debt issues, as
demonstrated from the results for the other categories, this providexlieation that there

are segments of the Mzansi intervention where sustainability (from bankd’ gfoview)

could be achieved. This however would require more targeted approach, so diflement fr
the present broad brush one, titawill unquestionalyl restrict access to finance. It is of
course possible for banks to conduct such focused targeting within the present form of the
Mzansi intervention. For the latter they will need to take into account the aeailabl
information about the behaviour and #ititudes of their customers and use this to identify
the potential clusters of sustainability.

The lastselectedvariable in this cagory states that having a withakes the choice of
Mzansi less likely. This comes as no surprise since this indicates a tagékof financial

planning, consistent with level of resources that define higher level of financetsac
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What could be slightly surprising is why the algorithm chooses this particariable to
distinguish theMzansi choice ‘from above’. Sincthe variables included so far (and
discussed above) reveal a tendency toward some kind of basic financial planning, this
particular variable provides an upper (as opposed to the lower in the other similaregriabl

bound to the financial planning type of indicators for Mzansi.

The second grid measusrstated, as opposed to acted ufion elicitated from their actual
behaviour), perceptionsh the first grid The nature of these questfomay create an
elicitation problemn the sense that they can beiBamisinterpretedTherefore the results

for this category have to be treated with cautiimere are three variables from this category
that are retained in the model. The first fact to note is that all these variabéesatiaer
small (in terms of magtude) coefficients which indicates that in relative terms these
variables are not as importahboking at the variables themselves, the first one refers to the
statement that young people know more about money than olderAgreging with this
statenent increases the chances for opting into Mzdni.difficult to ascertain the precise
meaning of this result, particularly given its small coefficient and the possibilitgn
elicitation problem. Taking into account the recent surge in technologicalations in
banking, e.g. mobile phort®anking, electronic cards etc, a type of technology which older
people naturally find more difficult to cope with, this may denote a belief thanged to

be able to ‘understand’ such technological changes to deal with money. If on the nther ha
one thirks older people are better this would lead to more ‘traditional’ attitude. itioaadl’

in South Africa where 28% of adults receive money from friends and famdysasirce of
income, could imply no formal access to financial services. The eHréable refers to
having trust in informal association8lthough significant, it only has a 61% inclusion
probability. Having no trust ininformal institutionsreduces the probability to have a
Mzansi accountTrustis an integral element of any kind of access to financial services, be
they formal or informal. Therefore one can view informal associations age df
‘introduction’ into the word of financial services and its mechanisms and chéstcte
When one does not have trust in their procedures, such mistrust would naturally extend to
the more formal types of access to finance. Note however that the aboveasseulid not

be universally applicable. In more traditional societies, where trustinsaply rooted in
tradition, family and friends it will start with informal associations before m®gon into

more formal channels, as we argue here. In more ‘modern’ societies on the otherusand, t
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into the formal channels may be accompanied by mistrustirifdomal associations, which

are not part of the established ‘system’.

The last included variable in this category, namely ‘allow monthly deductan & cell
phone account’ reduces the probability of choosing Mzansi. It is somewhat surgréegiag t
variable like that was retained and hence unclear what should be the precise itinpoéta
the above. Note however that the coefficient of this variable is in terms ofitonde by far

the smallest one amongst all selected varialffesthermore, althoughmarginally this
variable is insignificant and characterised by inclusion probability of ks 50% and
hence would have to be rejected. This means that we should not attach too much
significance to the above resultBearing in mind the trust interpegton of the other
variables in this category, this particular one may approximate some ‘upper lmoutrdst

in that the algorithm may have found this particular variable as most correlatesueftta
hypothetical boundSuch an interpretation is however highly speculative and as altline
above should be regarded with considerable cauliba.main reason we kept it in is the
fact that the single rubASSO (incorrectly) selected this variable, and hence one can view
this as an illustration of the uncartly characterising such single run estimators. None of
the variables that were omitted in the single run estimator obtained inclusion iftplodb

50% or higher and hence were excluded from the model.

8. Conclusions

This paper adds to the general discourse on access to finance in investigatingpahd de
side determinastof participation in financial markets. Although the issue of barriers to
access have been the dominant theme in development literature for quite aeldilagr

the supplyside barries would bring the potential lack of demand for financial services to
the forefront with important policy implications. After all coordinated policy weation
designed to expand access to finance is costly and such costs will need to be campared t
the potential benefits and voluntary ngarticipation, when the barriers to access are
removed, reducethese benefits. Hence studying the determinants of demand for financial
services becomes an important research question. The uptake of new financtasservi

bridging over existing barriers will define who will the expanded accessande benefit.
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This paper takes a preliminary step in this research quest considercagsthef the Mzansi

intervention in South Africa.

We usea large dataset of potertideterminants of individual choice of a Mzansi account.
The Mzansi intervention is found to be implicitly targeted at individuals with Hagic
insufficient financial educationlt is a preentry accountand as such it is generally
perceived of notmeetng the aspirations of individuals aiming to climb up the financial
services ladderWe found that aspiration@.e. who the individuals want to be) explain
financial choices better that status (i.e. who they actually are) varidbledinkages from

aspiations and attitudes to actual realised behaviour are however far from $braigid.

Furthermore w find that Mzansi holders on the one hand view the account mainly as a
vehicle for receiving payments, but on the other hand arealelse and inclinetb save.

This suggests that the Mzansi population is rather heterogenous in terms sfdeliether
important from financial point of view characteristics. This heterogeneity stgjdgkat
researching and identifying different segments in the overall population could htdp be
identification of their financial needs and such better targeting couldaserboth the
effectiveness of such interventions and also ultimately lead to some form of dinanci

sustainability of policies aimed at increase ficeuparticipation.

This is a preliminary exploratory study of a largely understudied issue and lashas@
number of limitations. First, the choice of financial services is defined asaidn of
perception, beliefs and attitudes. This greatly incieake interpretability of the results
within the adopted conceptual framework, but since such variables are typically
unobservable, it may somewhat reduce the empirical value of the paper in that it ma
impede the formulation afletailedpractical policy ecommendation. Note however that it
should be straightforward to complement the model with such variables, explaining the
variables used in the study and this would not affect our results. Another limitathoat is

we do not account for dynamic factors. In an area of rapid change suchyanmapertant.

The inferred model structure can however be used to further investigate suth afigen
particular previous experiences. Similarly to the previous point, such effiectairly easy

to add to our framework as a form second stage investigation that builds upon our results.
Finally a more detailed investigation of the problem in better defining the chabé&pr

(e.g Mzansi or no access or Mzansi or alternative access) could be undertakéairto o
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beter tuned answers. All these alternative avenues for research are not only blenwati

the present approach, but can also be built upon its results.
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Tablel. Variables overview

Variable Category Number of variables
Basic Literacy 1
Understanding of financial terr 17
Targets for financial advice 15
Financial education desired 16
Financial perceptions grid 1 28
Financial perceptions grid 2 25
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Table 2. GradientASSO estimation results
Variable Coefficient  P-value Inclusion
Probability
Intercept 0.84 0.18
Understanding of financial term$Bad debt 0.11 0.00 0.95
Understanding of financial term®Ombudsman 0.02 0.03 0.87
Understanding of financial term<Counselling
about debt 0.07 0.01 0.87
Understanding of financial termsGarnishee
order or emolument order 0.10 0.00 1.00
Financial education desiredHow to make
effective use of technology, such as cellphones
or ATMs, to better manage your finances -0.10 0.00 1.00
Financial education desiredHow to work out
how much credit you can afford/pay back on -0.03 0.00 1.00
Financial education desiredNone 0.38 0.11 0.52
Financial perceptions grid 1 - As soon as mon
is deposited into your account you withdraw it 0.36 0.00 1.00
Financial perceptions grid 1 - You go without
basic things so that you caave 0.10 0.01 0.83
Financial perceptions grid 1 - You have a will «
last testament -0.20 0.00 1.00
Financial perceptions grid 2 - When it comes t
money, young people know more than older
people 0.05 0.00 0.82
Financial perceptions grid 2 - You dotrtist
informal associations like stokvels or umgalelc
or savings clubs -0.06 0.03 0.61
Financial perceptions grid 2 - You would allow
monthly premiums or instalments to be deducted -0.02 0.13 0.39
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from your prepaid cellphone account

Note: Intercept isiot subject to shrinkage.
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