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Abstract

This research studies the determinants of the probability that a Dominican 
family is banked. Data is used from the Encuesta de Cultura Económica 
y Financiera 2014 (Financial and Economic Culture Survey 2014) of the 
Banco Central de la República Dominicana. Results show a significant role 
of variables related to financial attitudes, as financial issues oversight and 
previous payment capacity verification, and work status. 
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1. INTRODUCTION

During recent years, different public and private sectors ini-
tiatives have been implemented in the Dominican Republic 
targeted at promoting bankarization (defined in this paper as 

ownership by any member of a Dominican household of at least one 
banking product). Such initiatives are related to regulatory policies 
or the application of financial education programs.
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These initiatives have been motivated by the low bankarization 
rates estimated for the Dominican Republic. In this regard, the 
Encuesta de Cultura Económica y Financiera 2014 (Financial and 
Economic Culture Survey 2014) conducted by the Banco Central 
de la República Dominicana showed that approximately 62% of 
Dominican households own at least one banking sector instrument, 
which under the most conservative scenario would imply per capita 
bankarization rates of around 31%. 

According to data from the World Bank`s 2014 Global Findex 
Survey, 54% of adults in the Dominican Republic reported having 
applied for some type of credit in the prior 12 months. Of this group, 
18.2% performed this type of operation through formal financial 
institutions, while 20.9% (13.5% in 2011) accessed them through 
so-called informal lenders. This figure is above the world average 
(4.6%), as well as that for the group of Latin American and Caribbean 
countries (4.7%). A similar phenomenon can be seen on the side of 
deposit instruments, with 57% of adults reporting having saved, 
26.5% of which used formal financial institutions for such purposes.

In this setting of low bankarization in the Dominican Republic 
and the existence of initiatives implemented to promote it, there re-
mains an absence of academic research to serve as a basis for establish-
ing guidelines for designing larger scale more coordinated efforts, 
such as financial education and inclusion strategies. The objective 
of this paper is therefore to provide an initial analytical framework 
for public policy dialogue on bankarization to build upon, studying 
what factors are determining bankarization rates.

To this end, we use data from the abovementioned Financial and 
Economic Culture Survey 2014 to estimate binary response models 
that allow for answers on factors that influence the likelihood that a 
Dominican household owns at least one banking product. We start 
with a base estimation that is gradually made more robust through 
the application of techniques that evaluate the presence of heterosce-
dasticity, endogeneity, and selection bias.

The paper is divided into four sections besides this introduc-
tion. Section 2 presents the literature related to the benefits of fi-
nancial development and subsequently addresses the determinants 
of it. Section 3 provides a description of the data and the context in 
which it is employed. Section 4 contains the results of the probabil-
ity estimates, an analysis of the results obtained and their implica-
tions in terms of public policies. Finally. section 5 summarizes the 
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findings, recommends policy actions, and makes suggestions for 
future research. 

2. PREVIOUS STUDIES

There is a body of literature describing the advantages of finan-
cial development–of which bankarization forms part–for promot-
ing economic wellbeing through different means. This literature 
includes the theoretical works of Banerjee and Newman (1993), 
Lloyd-Ellis and Bernhardt (2000), Cagetti and De Nardi (2006), 
Buera et al. (2011, 2012), Moll (2014) and Dabla-Norris et al. (2015), 
establishing the links between financial development, productiv-
ity and labor income, as well as financial development and aggre-
gate economic growth.

Meanwhile, empirical research exists that emphasizes the impor-
tance of financial development for long-term economic expansion, 
such as the papers of Levine (2005), Beck et al. (2000), and King and 
Levine (1993). Moreover, with respect to the topic of deposit pre-
dictability and resilience to consumption are the works of Han and 
Melecky (2013), and Mehrotra and Yetman (2015).

Empirical literature has also focused efforts on the use of surveys 
and more detailed data to research the determinants underpinning 
the processes for accessing financial services. In this regard, we can 
cite the research papers of Devlin (2005) and Hogarth et al. (2005), 
which conclude that financial exclusion is associated to employment 
status, income levels, housing tenure, net worth, marital status, ed-
ucation, race, and age. Likewise, Fungáĉová and Weill (2014), Weill 
and Zins (2016), and Rodríguez-Raga and Riaño-Rodríguez (2016) 
found that, for the case of China, Africa and Colombia, access to fi-
nancial products is linked to income levels, education, job stability, 
age, and sex. Furthermore, the work of Allen et al. (2016) provides 
evidence that access to bank accounts is determined by lower account 
costs, greater proximity to financial intermediaries, a framework 
protecting legal rights, and a stable political environment. 

In the case of financial education as a factor determining ac-
cess to banking products, there are the contributions of Lusardi 
and Mitchell (2007, 2009), Alessie et al. (2011), and Klapper et al. 
(2013), providing evidence that participation in financial markets 
increases with levels of financial literacy. The latter is in contrast 
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to the findings of Xu and Zia (2012) that there is no clear relation 
between financial education and having a bank account, although 
the authors refer to several papers in which such education encour-
ages saving among low income individuals and minority groups. 
More recently, meta-analysis of 188 research papers conducted by 
Miller et al. (2014) suggests that interventions targeted at improv-
ing financial education can have a positive impact on savings gen-
eration, although not on other aspects, such as credit delinquency. 
In a similar way, Fernandes et al. (2014) performed a meta-analysis 
for 168 research papers on the link between financial education and 
financial behavior, and concluded that financial education inter-
ventions explain just 0.1% of changes in financial decision-making.

Research work has also undergone a change with regard to the 
estimation techniques employed. In the beginning, the authors’ 
concerns concentrated on aggregate measures of saving and cred-
it and their interaction with other similar metrics. They therefore 
mainly employed time series methods, later shifting towards more 
appropriate techniques for working with panel data structures. 
However, the emergence of surveys related to financial inclusion 
and financial literacy has led to a shift in the balance of research to-
wards favoring microeconomic-type studies with an emphasis on 
sociodemographic aspects as determinants for banking products. 
In this process, the use of microeconometrics, reflected in the ap-
plication of probability models for binary variables, has intensified 
with them being frequently employed together with techniques for 
addressing bias selection, as well as endogeneity. Subsequently, the 
increase in surveys on financial inclusion has made it possible to con-
struct panel data, which has led to the use of dichotomous response 
probability models with panel data structures. Moreover, the use of 
control experiments with an approach from the behavioral branch 
of economics has become more common, while sampling and design 
techniques for surveys concerning access to financial services have 
become gradually more specialized in response to the difficulties of 
consistently estimating the causality of access to financial services.

3. DATA

The data used in this study correspond to those obtained by the 
Banco Central de la República Dominicana through application of 
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the Financial and Economic Culture Survey 2014, the main charac-
teristics of which are summarized in Annex 1.

In the survey, 54% of respondents were women and 46% men. As 
for work status, approximately 33% of respondents reported being 
self-employed, 25% reported being employed in the private sector, 
12.9% were homemakers, and 12.1% were public sector employees. 
As a result of these economic activities, households received an av-
erage monthly income of 271 dollars (see Table 1).1 

With respect to marital status, 34% of respondents answered be-
ing co-habiting with a partner, 21.5% said they had been married, 
while 21.1% were separated. Finally, 13.6% said they were single.

As for bankarization rates, 62.3% of households owned at least 
one banking product. In terms of adults per household –the average 
is 2.3 adults–, if all of them own banking products it would mean that 
the bankarization level was indeed 62.3%. That is, 62.3% of adults 
in the sample were banked. Nevertheless, under a different scenario 

1 Dominican pesos (dop) were converted into United States dollars (usd) 
at the exchange rate of 43.55 dop/usd in August 2014. This value of 
271 usd can be compared to the figures reported according to World 
Bank data by Costa Rica (1,980 usd), Panamá (1,863 usd), El Salvador 
(900 usd), Honduras (702 usd), and Nicaragua (855 usd) as their 
average per capita income or consumption, according to surveys. To 
do this, data reported on a monthly basis is multiplied by three, which 
is the average number of Dominican household members according to 
the Financial and Economic Culture Survey.

Table 1
DESCRIPTIVE STATISTICS FOR AGE AND MONTHLY 

HOUSEHOLD INCOME 

Variable Banked Unbanked
Percentile 

25 Median 
Percentile 

75

Age (years) 43 47 32 42 53

Monthly 
household 
income, in usd

511.9 241.7 179.1 271.0 436.3

Source: Own calculations based on data from the Financial and Economic 
Culture Survey.
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where only one adult in the household owned banking products, the 
actual level of bankarization would decrease to 31.2%.

It is important to point out that the most commonly owned prod-
ucts were savings accounts, payroll accounts, and credit cards, as il-
lustrated in Table 2.

The survey also captures data on the reasons why households 
do not own banking products. Such information is used to deter-
mine whether the specifications are missing variables that could be 

Table 2
LIST OF BANKING PRODUCTS BY OWNERSHIP AND USE

Banking product

Households 
owning 

them 
Household 
using them 

Savings account 967 891

Accounts at cooperatives 267 256

Current account 96 85

Foreign currency account 31 29

Payroll account 680 664

Fixed-term deposit 54

Consumer loan 76

Cooperative loan 156

Mortgage loan 48

Line of credit 51

Payday loan 106

Personal loan 246

Car loan 45

Small- and medium-sized business loan 
from a private bank 56

Small- and medium-sized business loan 
from an nongovernment organization 21

Small- and medium-sized business loan 
from an ethical bank 63

Credit card 478 458

Prepaid card 159 148

Source: Own calculations based on data from the Financial and Economic 
Culture Survey.
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important for explaining bankarization. Thus, 68.1% of unbanked 
individuals reported that a lack of income prevented them from 
owning formal banking products, 42.7% mentioned not having a 
regular income as the reason preventing them from being banked, 
while 20% said they prefer to deal with informal entities. To a lesser 
extent, 16.4% argued that a large amount of requirements and docu-
ments prevent them from being banked, 12.7% expressed their dis-
trust in formal institutions, while 11.5% mentioned high banking 
commissions as a disincentive. Finally, 6.4% stated that transporta-
tion difficulties and distances from banking facilities were some of 
the reasons for not owning financial products.

4. ECONOMETRIC STRATEGY AND RESULTS

The aim of this paper is to study the factors determining the likeli-
hood of a Dominican household being banked. To this end, a house-
hold is considered banked when the respondent reports there being 
at least one member who owns some type of banking product. Thus, 
the bankarization variable is a binary variable that takes the value 
one when it fulfills the aforementioned condition, and zero if not.

In such cases where the variable of interest is dichotomous, the 
traditional practice is to use probability models for binary response 
variables. To write this type of model we turn to a latent variable in-
terpretation. Being that y*  is a latent unobservable variable deter-
mined by:

  1   y x v* = +′β .

It can be seen, however, that there is another variable z, allowing 
the following to be identified:

  2   z
y

y
=

>

≤







,

,

*

*

1 0

0 0
.

Therefore,

  3   Pr Pr Prz x v x v F x=( ) = + >( ) = > −( ) = ( )′ ′ ′1 0β β β .

Hence, F x ′( )β  is the cumulative distribution function of −v, 
and is estimated according to a probit model by assuming that v  is 



316 C. Delgado Urbáez

distributed according to a normal standard distribution. The prob-
lem of identifying ′x β  implies restricting the variance of v to one. 
Estimation of this specification is performed via the maximum like-
lihood method.

In our case, the variable z  represents the binary variable for banka-
rization. To estimate the probability of being banked it is necessary 
to define the variables to be included in the vector of explanatory 
variables ′x . These variables are obtained from observations in the 
empirical literature and the obstacles to bankarization reported in 
the survey. Table 3 provides a summary of the variables included.

4.1 Base Estimation 

The results of the base estimation, following the methodological 
criteria described in the first part of section 4, are summarized in 
Table 4. 

First, it stands out that the coefficients estimated are statistically 
significant at the 1% level, except the indicative variable for the East 
Rural geographic area that exhibits statistical significance at the 
95% confidence level. The coefficients also present signs consistent 
with a priori expectations.

The estimation was submitted to the comparison proposed by 
Stukel (1988), verifying whether this rejects the null hypothesis that 
the model does not need to be generalized to include nonlinear 
items, with a probability value of 62.2%. In addition, the Hosmer and 
Lemesbow (1980) statistics test was also used to assess the goodness 
of fit in the model, and found that there is no evidence to reject the 
null hypothesis of correct specification at a 5% significance level in 
any case from group specifications 3 to 15. 

In goodness of fit terms, the model correctly classifies 1,461 house-
holds out of a total of 2,227, equivalent to 79.4%. In particular, the 
probability of predicting that a household is banked when it is indeed 
banked is 86.0%, while the probability of classifying a household as 
unbanked when it is not is 68.2%. This implies a false positive rate 
of 31.8% and a false negative rate of 14.0%.

4.2 Heteroscedastic Estimation

Specification of binary probabilistic models assumes that error vari-
ance is constant in the underlying or latent variable model, which is 
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Table 3
DESCRIPTION OF EXPLANATORY VARIABLES

Variable Description

Final year of 
educational 
attainment 

The final year of educational attainment is used as a 
proxy for formal education. It is included in the model 
assigning a separate category to each education level, 
with a value of one when this category represents the 
final academic year attained, and zero if not. We expect 
levels of formal education to have a positive effect on 
bankarization probability given that formal education 
levels build people’s capacities for understanding the 
importance and advantages of using banking products. 

Age The age reported by the respondent. We expect a posi-
tive sign because older age implies a longer amount of 
time for an individual to accumulate the experience 
necessary to establish the incentives eventually leading 
them to being banked. Furthermore, Xu and Zia (2012) 
point out that there is a relation between age and finan-
cial education, meaning that financial education not 
measured by this survey is possibly channeled into age.

Work status Included in the model by assigning a separate category 
to each work status, with the value of one when said cat-
egory represents the corresponding employment status, 
and zero if not. We generally expect a work status that 
implies a certain amount of job security and stability to 
be positively linked to the probability of being banked, 
particularly because payroll and saving accounts are 
often used to pay wages. For instance, the case of public 
employees is particularly interesting given the formality 
of the public sector and the fact that wages are usually 
paid through banks. This is also the case for retirees or 
pensioners.

Monthly 
household 
income

Monthly household income is included as a Napierian 
logarithm. We expect positive sign coefficient given 
that higher levels of monthly income allow a household 
to finance the costs of accessing and using financial 
products. Apart from this, the literature assigns recur-
ring importance to this variable for explaining ban-
karization.

Contributes 
to the 
household 
budget 

A dichotomous variable that takes the value one when a 
respondent answers yes to the question on whether they 
contribute to the household budget, and zero if not. We 
expect that contributing to the family budget raises the 
probability of being banked because it implies the ex-
istence of excess income for budgeting and assumes an 
organization of family resources that reflects a certain 
level of diligence.
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Table 3 (cont.)

Variable Description

Time 
household 
can subsist 
if it loses its 
main source 
of income

This variable is included identifying each category with 
a specific dichotomous variable that takes the value 
one if the respondent answers in the category, and zero 
if not. This variable measures a household’s saving 
capacity and its capacity to diversify sources of income. 
In general, low subsistence should be associated with a 
reduced likelihood of using banking products because 
it reflects nonexistence of excess income for house-
holds to finance themselves during emergencies, and 
consequently limits their capacity to acquire banking 
products.

Trust 
in financial 
information

A dichotomous variable that takes the value one when 
some respondent answers yes to the question on wheth-
er they trust in the available financial information, and 
zero if not. We expect a positive sign given that the 
perception of reliable financial information suggests 
a greater willingness to consume banking products. In 
fact, the survey demonstrates that distrust in the formal 
banking sector and the preference for informality are 
obstacles to being banked. 

Money 
is for 
spending 

A dichotomous variable that takes the value one when 
the respondent answers yes to the question on whether 
money is for spending, and zero if not. In this way, it 
seeks to measure a respondent’s willingness to save or 
their attitude towards it. We expect a negative associa-
tion with the probability of being banked, particularly 
in a context of informality, given that a predisposition 
to this attitude reduces the probability of saving and 
thereby the incentive for having savings accounts.

Assesses if 
they can pay 
before 
making a 
purchase 

This variable is included identifying each category with 
a specific dichotomous variable that takes the value one 
if the respondent answers in the category, and zero if 
not. The variable registers the answer of the respondent 
to the question on whether before making a purchase 
they carefully consider if they can pay for it. It therefore 
measures a precautionary attitude when making pur-
chases. We expect an attitude of constant assessment is 
positively associated to a greater probability of owning 
financial products in a similar way to the predisposition 
to spend money.
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Monitors 
financial 
affairs 

This variable is included identifying each category with 
a specific dichotomous variable that takes the value one 
if the respondent gives an answer in the category, and 
zero if not. The variable registers the respondent’s an-
swer to the question on whether they personally moni-
tor their financial affairs. It therefore measures their 
level of diligence regarding financial affairs, which is 
interpreted as a precondition for banking products to 
be used for financial management and to encourage 
behavior that makes the respondent a candidate for ac-
cessing credit products. A vigilant attitude is expected 
to have a positive influence on the probability of being 
banked.

Marital 
status

This variable is included identifying each category with a 
specific dichotomous variable that takes the value one if 
a respondent gives an answer in the category, and zero 
if not. This variable registers a respondent’s answer to 
the question on their marital status. We expect a marital 
status that implies cohabiting with a partner to increase 
the probability of being banked due to the scale effect 
of a united effort. Likewise, a marital status that implies 
separation or loss of a partner reduces the probability 
of owning financial products.

Financial 
education

This variable is included identifying each category with a 
specific dichotomous variable that takes the value one if 
a respondent answers the question on financial educa-
tion correctly, and zero if not. This variable registers a 
respondent’s answer to the financial education ques-
tions. As stated in some of the previously mentioned 
literature, we expect correct answers to be associated 
with higher levels of banking given how it indicates an 
individual can understand the advantages of acquiring 
banking products. 

Geographic 
areas

We incorporate this group of dichotomous variables, 
which take the value one when a household is located 
in the referred area and 0 if it is not. Inclusion of this 
type of variable responds to the need to control for the 
effects on banking of a particular region having few 
bank branches or agencies, or that a large population 
density can be reflected in a higher number of 
unbanked individuals. 

Note: Descriptive statistics for these variables are presented in the Annex 
(tables A.1 to A.13). 
Source: Own elaboration based on the Financial and Economic Culture Survey. 
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commonly understood as the assumption of error homoscedasticity. 
Considering that during the use of robust errors some differences 
were revealed with respect to the ordinary errors, we therefore test 
the assumption of homoscedasticity.

Given that in a binary model the underlying variable follows a 
binomial process and variance is determined by the mean, there is 
a possibility that the variables employed to estimate variance are, 
alternatively, ones that have been omitted from the conditional 
mean estimation. Such omission is addressed following Cameron 
and Trivedi (2010) by estimating a heteroscedastic probit model in 
which variance is modeled according to the variables correlated 
with the squared residual. A summary of the estimation results is 
presented in Table 5.

The results from the heteroscedastic model estimation reveal that 
the contrast for testing if the log variance is equal to zero –variance 
is unitary and constant– gives a χ2  statistic with two degrees of free-
dom of 8.4, with a statistical significance of less than 5% probability 
of being below its critical value. With this, we reject the null hypoth-
esis and conclude that there are advantages for estimating a probit 
model that includes a specification for variance.

The results of the heteroscedastic model presented in Table 5 in-
clude a binary variable for internet services  that takes the value one 
when a household has said services, and zero if not2. This variable, 
statistically significant at 1%, exhibits a marginal effect on the prob-
ability of being banked of 0.14 points. The significance of this vari-
able for explaining the likelihood of a household being banked is 
indicative of the lower transportation costs made possible by being 
able to use financial services remotely.

With these inclusions, the conditional mean model shown in Table 
5 correctly classifies 79.4% of households between banked and un-
banked, meaning that in terms of predicting inside the sample, a sim-
ilar situation is observed as with the base model. However, Hosmer 
and Lemesbow (1980) test statistics more broadly reiterate the null 
hypothesis of correct specification by verifying that a less than 20% 
probability for rejecting the null hypothesis was observed in any of 
the group specifications–from 3 to 15 groups.

2 Out of the group of variables selected for estimating variance, this 
variable was the only one statistically significant for estimating the 
conditional mean. The rest are presented in the annexes. 
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4.3 Estimation with Endogenous Regressor 

In the estimations performed previously, the possibility persists of a 
regressor being endogenous. That is, it is determined by a common 
factor with the independent variable, and consequently the value 
estimated for the coefficient associated with said endogenous re-
gressor is biased and inconsistent.

Out of the explicative variables included in the previous estima-
tions, there is a well-founded suspicion that the household income 
variable might be endogenous. The reason for this is that while in-
come allows for financing the costs of accessing and using financial 
instruments, thereby fostering bankarization, the use of them could 
also favor higher household income by generating yields on their in-
vestments. This overlap can bias the coefficient associated with the 
logarithm of household income, and will mainly depend on whether 
the investment instruments really do generate sufficient returns to 
be statistically important.

We therefore re-estimate the probabilistic model including instru-
mental variables correlated with household income, but not directly 
associated with the probability of being banked. The instrumental 
variables we use are listed in Table 6 along with their respective lev-
els of correlation regarding log of household income. It is important 
to point out that the reported correlation s are statistically different 
from zero at a significance level of 5 per cent.

We perform the estimations of the endogenous model based on a 
structural specification, which is an estimate of the probability of a 
household being banked. We simultaneously estimate an equation 
for identifying the log of household income that includes structural 
model variables and the instruments described in Table 6 above as 
regressors. The correlation between the residuals of both models 
allows for testing the exogeneity of household income: if this corre-
lation is statistically different from zero, both equations therefore 
have unexplained factors in common, leading to the conclusion that 
household income is endogenous.

The results of the endogenous model are presented in Table 7. 
The coefficients and marginal effects estimated do not exhibit im-
portant differences from those obtained using the heteroscedastic 
model. The most important result in this regard consists of the exo-
geneity test: the estimated correlation between structural and iden-
tification equation residuals is 0.07, with a 62% likelihood of being 
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Table 6
DESCRIPTION OF INSTRUMENTAL VARIABLES

Variable 
(correlation with 

income logarithm) Description

Number of adults 
living in the 
househol

(income 
correlation: 
0.25)

Family income increases with the number of 
adults living in the household as their presence 
increases the probability of employment or 
performing economic activities that increase a 
household’s sources of income. For this reason, 
the number of adults is not a direct predictor of 
being banked, given that they can only become 
banked if they are able to obtain a job and 
generate financial resources. In other words, the 
number of adults only benefits banking through 
pre-existing conditions. 

Think they will 
finance their old 
age with family 
help

(income 
correlation: 
−0.16)

This variable takes the value one when the 
respondent reports thinking they will finance 
consumption in their old age with family help. 
This assumes the existence of an incapacity to 
generate their own income in the future, putting 
into perspective the need to be financed by 
their close relatives. Thus, this variable is not 
directly linked to being banked, given that it 
originated in a context of low income, a variable 
that is a powerful predictor for bankarization. 
From another point of view, this type of attitude 
within a setting of high household income is 
probably not an obstacle to the household being 
banked. Moreover, these types of forward-looking 
statements by an individual are not necessarily 
determinants of current ownership of financial 
products.

Think they will 
finance their 
old age with 
nonfinancial 
assets 

(income 
correlation: 
0.17)

This variable takes the value one when the 
respondent reports thinking they will finance 
consumption in their old age with nonfinancial 
assets. We assume the individual reporting this 
has had time to accumulate these assets, meaning 
such expectations should be associated to a 
current and future capacity to generate income. 
That is, they refer to a pre-existing condition. 
If this is not the case, it is interpreted as just an 
aspiration, and is therefore not a direct predictor 
for being banked.
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Transferred or 
loaned dwelling

 (income 
correlation: 
–0.08)

This variable takes the value one when a 
respondent reports living in a transferred or 
loaned dwelling. Reporting this variable suggests 
low income, which is also a predictor of low 
bankarization rates. By being a reflection of 
income, this variable does not directly determine 
bankarization rates. Intuitively for instance, for a 
high-income household, living in a transferred or 
loaned dwelling would not prevent it from having 
a savings account. 

Source: Own elaboration based on the Financial and Economic Culture 
Survey.

equal to zero, therefore not rejecting the null hypothesis of exoge-
neity for household income.

Given the distribution assumptions of the procedure employed 
in the probability model for endogeneity, that is the joint normality 
and homoescadicity of residuals from the equations, it is advanta-
geous to test the results obtained using a linear probability model 
estimated with two-stage least squares.

We proceed in this way, performing exogeneity tests using the 
score diagnostics proposed by Wooldridge (1995). For both tests, 
score statistics exhibit a χ2  value with 1 degree of freedom of 1.15, 
and a F of 1 and 2,205 degrees of freedom of 1.15, with associated 
probabilities of 69.6% and 69.7% respectively, meaning the null 
hypothesis of exogeneity is not rejected. Meanwhile, testing for in-
strument noncorrelation with the error using the specification of 
Wooldridge with three degrees of freedom gives a χ2  value of 6.06 
associated to a p-value of 10.9%, meaning the null hypothesis on the 
value of the instruments used is not rejected.

4.4 Selection Bias

The Financial and Economic Culture Survey is designed in such 
way that when the questions start household members have to say 
who would be the best person to answer for them. This mechanism 
makes it impossible to observe the specific variables of every house-
hold member, such as their financial attitudes, financial literacy, 
and references, among others, as well as the connection to whether 
the individual owns banking instruments or not.
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Table 7
PROBIT MODEL WITH ENDOGENOUS REGRESSOR

Dependent variable  Household owns at least one banking 
            instrument: Yes =1; No =0

Model | Method     Probit nodel with endogenous regressor |  
           Maximum likelihood

Observations     2,227 households

Variable Coefficient

Probability 
(coefficient = 

0)1

Constant −4.77 1.70%
Final year of educational attainment

University degree 0.62 0.10%
Incomplete university degree 0.64 0.00%
Completed secondary education 0.34 0.10%

Work status
Public employee 1.55 0.00%
Private employee 0.89 0.00%
Retired or pensioner 1.45 0.00%

Household Income
Logarithm 0.39 7.70%

Time household can subsist if it loses 
its main source of income
One week −0.28 0.20%

Trust in financial information
Yes 0.26 0.00%

Money is for spending
Strongly agree −0.31 0.00%

Assesses if they can pay before making 
a purchase
Almost never −1.85 1.10%

Monitors financial affairs
Never −0.71 0.00%
Does not know −1.65 0.00%

Contributes to household budget
Yes 0.30 0.60%

Age
Age 0.04 0.10%
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This is different from the classic selection bias problem because 
the study question we are concerned with in this paper whether a 
household owns at least one banking instrument or not includes 
the ownership of banking products by household members who 
were not chosen to answer. Nonetheless, there could be a bias in the 
estimations given that ownership of banking products might not 
be related to a respondent’s own variables, but to other members 
who were not surveyed and whose characteristics go unobserved.

One way to establish the size of this bias is by including dichoto-
mous interaction variables in the heteroscedastic model that we 
codify as adults_1, and that take the value one when the household 
consists of just one adult, and zero if not. These variables are intro-
duced as multipliers of household variables that might be biased. 
Thus, if they are statistically significant, the magnitude of the co-
efficient of the interacted variables will reveal the size of the bias 
as compared to households composed of just one adult, while sta-
tistical nonsignificance implies the referred selection bias will not 
affect the coefficients estimated.

The results of the estimations can be seen in Table 8. They indi-
cate that there is no statistically significant difference between the 
coefficients estimated for all the households and those correspond-
ing to households with only one adult living in them, implying that 
bias for the unobserved characteristics of household members that 
did not answer the survey is not a concern. The results can therefore 
be discussed with the estimates contained in the heteroscedastic 
model shown in Table 5. 

Age squared −0.0005 0.00%
Geographic areas

Urban Santo Domingo −0.33 0.00%
Rural East −0.46 3.40%
Urban East −0.24 0.50%

Has internet services
Yes 0.50 0.40%

Note: 1Probability calculation based on robust standard errors.
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Table 8
HETEROSCEDASTIC PROBIT MODEL WITH INTERACTION 

VARIABLES

Dependent variable  Household owns at least 1 banking 
instrument: 
            Yes = 1; No = 0

Model | Method    Probit model with variance estimation | 
             Maximum likelihood

Observations      2,156 households

Variable Coefficient

Probability 
(coefficient = 0), 

percentage

Constant −5.60 0.00

Final year of educational attainment

University degree 0.55 0.10

University degree*adults_1 0.10 80.7

Incomplete university degree 0.58 0.00

Incomplete university degree 
*adults_1

0.15 64.8

Completed secondary education 0.32 0.20

Completed secondary education 
*adults_1

−0.13 57.1

Work status

Public employee 1.31 0.00

Private employee 0.86 0.00

Private employee*adults_1 0.02 90.7

Retired or pensioned 1.37 0.00

Retired or pensioned*adults_1 0.40 51.0

Household income

Logarithm 0.48 0.00

Logarithm*adults_1 0.07 34.4

Time household can subsist if it loses 
its main source of income

One week −0.23 0.40

One week*adults_1 −0.05 78.1
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Trusts in financial information

Yes 0.27 0.00

Yes*adults_1 −0.16 32.4

Money is for spending

Strongly agree −0.29 0.10

Strongly agree*adults_1 −0.08 69.6

Assesses if they can pay before making 
a purchase

Almost never −1.56 4.50

Monitors financial affairs

Never −0.73 0.00

Never*adults_1 0.25 43.4

Does not know −1.63 0.00

Contributes to household budget

Yes 0.25 2.30

Yes*adults_1 0.37 34.7

Age

Age 0.05 0.00

Age*adults_1 −0.04 14.9

Age squared −0.0005 0.00

Age squared*adults_1 0.0004 18.4

Geographic areas

Urban Santo Domingo −0.33 0.00

Rural East −0.46 3.40

Urban East −0.24 0.50

Has internet service

Yes 0.37 0.00

Yes*adults_1 0.06 85.5

Note: Perfectly colinear variables are excluded from the table. 
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4.5 Discussion of Results

The proposed methodological process began with a base estima-
tion, which was made more robust by including an estimation for 
variance in the heteroscedastic model. At this point, it became 
necessary to test whether the model should be revised due to en-
dogeneity in the regressors or selection bias stemming from the 
unobserved characteristics of household members who did not 
answer the survey. In the former case, we confirmed the exogene-
ity of household income, while in the latter we found the referred 
selection bias was not statistically significant. Hence, the coeffi-
cients obtained from the heteroscedastic model are valid and we 
can proceed to summarize the results.

4.5.1 Attitude Matters 
First, the strongest marginal effects were observed in the attitude 
variables for whether a respondent assesses whether they can pay 
before making a purchase (−0.66) and if a respondent monitors 
their financial affairs (−0.58). As mentioned, not having these at-
titudes can eliminate the positive influence of being employed on 
the probability of being banked. Meanwhile, including these vari-
ables in the specification led to the variables related to financial 
education not being statistically significant.

This highlights how financial education policies should be aimed 
towards programs for developing good financial habits such as plan-
ning and monitoring income and expenditure, as well as budgeting. 
This is similar to the recommendations arrived at in Fernandes et 
al. (2014) with respect to the benefits to be gained from financial 
literature addressing poor financial skills.

In addition, the variable indicating that the respondent believes 
money is for spending is associated to a marginal effect that reduc-
es the probability of a household being banked by −0.11. This value 
is fully offset by the effect of an increase of 0.11 implied by the re-
spondent contributing to the household budget.

4.5.2 After Correcting Attitudes, It Is the Turn of Employment, 
Wages and Retirement 

Being employed in the public sector implies a 0.53-point increase 
in the probability of being banked, while employment in the pri-
vate sector would mean an increase of 0.31 points, with part of this 
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difference explained by levels of informality in the private sector. 
Although less than the marginal effects of attitudes, the impact 
of work status should be coupled with the marginal effect of the 
income (0.17) received by simply moving into the category of em-
ployee. Hence, being an employee and receiving income implies a 
substantial increase in the probability of being banked, particularly 
at low-income levels, where the marginal effect of income is greater.

With respect to being retired or pensioned, this status implies 
an increase in the probability of being banked amounting to 0.51 
points, similar to the effect of being employed in the public sec-
tor. This can be explained by the underlying narrative in this cat-
egory: it involves a long time with work and income stability that, 
regardless of the level of income, facilitates banking at some point 
in a person’s life. One matter that merits further study concerns 
the proportion of the retirement or pensions that corresponds to 
granting pensions and whether said pension is disbursed through 
financial institutions.

As for public policy objectives, income levels and work status 
should be placed within the context of a long-term strategy given 
the fact that they are variables that cannot be changed in the short 
term and their significant value for increasing the probability of 
being banked. The latter, along with promoting employment and 
income growth, should encourage formality and the creation of 
instruments, mechanisms, and regulations that allow for leverag-
ing higher income levels.

4.5.3 Education Helps
On another front, the results show that if a respondent has complet-
ed a secondary education this has a marginal effect of a 0.1-point 
increase in the probability of a household being banked. Said ef-
fect doubles to 0.22 if a respondent has started university studies, 
even if they have still not finished them, although it falls slightly to 
0.20 if studies have been completed. The latter might be explained 
by abandoning studies in order to enter the labor market. Thus, 
university education helps offset the effect of bad financial hab-
its, if only partially. This impact is conditioned by the diversity of 
university degree courses, as well as the many different circum-
stances that influence the education of an individual during the 
university stage. Consequently, there is room for improvement to 
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include programs on financial literacy and attitudes adapted to the 
circumstances of secondary and tertiary education in order to in-
crease the importance of the marginal effect of formal education.

4.5.4 The Golden Age 
Finally, the estimations show that, given the combined marginal 
effects of age, its positive impact on the probability of a household 
being banked reach a maximum level of 0.13 points when a respon-
dent reports being 25 years old, with this positive effect gradually 
disappearing at 50. This could indicate that incentives for acquir-
ing banking products reach their highest level at 25 years of age, in 
line with the stage in a person’s life associated with growing levels 
of indebtedness. From a public policy point of view, this shows that 
bankarization campaigns should be targeted at the 20- to 30-year-
old age group, a period during which the positive marginal effect 
of age remains above 0.12 points. 

It is worth pointing out that including the respondent’s age result-
ed in the variables for marital status not being statistically significant.

5. CONCLUSIONS

This paper proposed studying the determinants of bankarization 
among households in the Dominican Republic, defining it as own-
ership of at least one product from the banking sector. With this aim 
in mind, we used data from the Financial and Economic Culture 
Survey of 2014, conducted by the Banco Central de la República 
Dominicana to perform probability estimations, including speci-
fications to control for heteroscedasticity of residuals, as well as 
regressor endogeneity and selection bias stemming from nonob-
servation of household members who did not answer the survey.

The results indicate that the probability of Dominican house-
holds being banked is determined by financial attitudes, work 
status, education, and age of the respondent, as well as average 
household income, its geographic location, and time it can subsist 
when without its main source of income.

To judge from marginal effects, variables related to financial at-
titudes, labor market participation, income levels, and formal edu-
cation are the most important. Hence, several lines of public policy 
actions appear plausible. These include programs that encourage 
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positive attitudes towards financial mattersin the setting of sec-
ondary and university education, among other scenarios, and that 
encompass diligence and care in financial matters, as well as a cul-
ture of saving. Programs should also bolster policies that promote 
employment and income levels, accompanied by financial policies 
that leverage said boost and turn it into bank penetration, and fo-
cus on a target audience of 20- to 30-year-old.

In terms of research, it is important to delve deeper into finan-
cial education measures that better reflect the skills really neces-
sary for guaranteeing access to formal financial products, and 
similarly carry out further study into possible controls for those 
types of measures that allow for establishing stronger causal rela-
tion ships. It is also advisable that future versions of the Financial 
and Economic Culture Survey include questions and measures that 
enable higher quality control variables.
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ANNEX

Annex 1. Main Data from the Financial and Economic 
Culture Survey, 2014

Census 
framework 

All areas of census supervision such as geographic 
clusters or primary sampling units (psus) of the 
VIII National Population and Housing Census 
conducted in October 2002.

Sampling 
framework

Sampling framework used as of 2008 to conduct 
the Encuesta Nacional de Fuerza de Trabajo 
(National Workforce Survey, enft), which has 
1,968 census supervision areas or psus.

Type of 
sampling 

Three-stage probability: three stages of sample 
selection. 

Sample 
selection

Out of all census supervision areas or geographic 
clusters from the 2002 Census, the psu’s with 
probability proportional to occupied private 
dwellings were selected. In the second stage, 362 
clusters with the same probability were selected 
as secondary sampling units from a sampling 
framework of 1,046 clusters based on the enft 
framework. Finally, eigth dwellings with the 
same probability were chosen as final or tertiary 
sampling units (psu’s) via random start systematic 
sampling.

Target 
population

Individual households living in noncollective 
occupied dwellings in the main municipal 
districts of the most important provinces of the 
country’s four largest regions, always including 
the municipal districts of the province’s capital.

Domain 
estimations 
or statistical 
inference 

Municipal districts selected from Greater Santo 
Domingo. 

Municipal districts chosen from the Northern 
Region or Cibao. 

Municipal districts chosen in the Southern Region. 
Municipal districts selected from the Eastern 

Region. 
Municipal districts inland urban areas. 
Municipal districts inland rural areas.
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Annex 2. Descriptive Statistics for Selected Variables, 
Constructed Based on Data from the Financial and 
Economic Culture Survey of the Dominican Republic

Table A.1
OWNS FINANCIAL PRODUCTS (DEPENDENT VARIABLE)

Value Number Percentage

0 871 37.66

1 (owns) 1,442 62.34

Total 2,313 100.00

Mean 0.62

Median 1.00

Maximum 1.00

Minimum 0.00

Standard deviation 0.48

Sample 
confidence 
level and 
maximum 
allowed error

The sample confidence level is 95% in estimates 
for proportions, percentages, rates, and ratios, 
and the maximum allowed error was estimated 
for the total sample also taking into account 
maximum variance in proportions and the design 
effect of complex samples equal to two: 2.92% 
for the total sample; 5.67% for Greater Santo 
Domingo; 5.42% for the Northern Region or 
Cibao; 6.13% for the Eastern Region; and 6.25% 
for the Southern Region.

Effective sample 
or interviews 
performed

The total effective sample was 2,313 private 
individual households.

Implementation 
periods

August 4 to 10, 2014.

Sampling 
weight factor 

Calculated by strata based on the number of 
households registered in the National Population 
and Housing Census 2010, and the number of 
actual households in the sample.

Source: First Financial and Economic Culture Survey of the Dominican 
Republic, 2014.
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Table A.2
FINAL YEAR OF ACADEMIC ATTAINMENT

Value Number Percentage

1 (PhD) 15 0.70
2 (Master’s) 15 0.70
3 (University degree) 269 12.51
4 (Incomplete university degree) 249 11.58
5 (Technical university education) 6 0.28
6 ((Incomplete technical university education) 12 0.56
7 (Nonuniversity technical education) 6 0.28
8 (Completed secondary school) 350 16.28
9 (Incomplete secondary school) 431 20.05
10 (Completed primary school) 168 7.81
11 (Incomplete primary school) 619 28.79
12 (None) 10 0.47
Total 2,150 100.00

Mean 8.03
Median 9.00
Maximum 12.00
Minimum 1.00
Standard deviation 2.97

Table A.3
AGE

Value Number Percentage

[0-20) 34 1.47
[20-40) 924 39.95
[40-60) 946 40.90
[60-80) 367 15.87
[80-100) 42 1.82
Total 2,313 100.00

Mean 44.50
Median 43.00
Maximum 99.0
Minimum 1.00
Standard deviation 15.34
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Table A.4
WORK STATUS

Value Number Percentage

1 (public employee) 279 12.06

2 (private employee) 577 24.95

3 (domestic service) 113 4.89

4 (employer) 29 1.25

5 (self-employed) 780 33.72

6 (seeking work) 63 2.72

7 (homemaker) 299 12.93

8 (disabled) 17 0.73

9 (unable to work due to health) 30 1.30

10 (retired or pensioned) 77 3.33

11 (student) 23 0.99

12 (not looking for work) 8 0.35

13 (apprentice) 1 0.04

14 (other) 15 0.65

97 (does not know, does not answer) 2 0.09

Total 2,313 100.00

Mean 4.41

Median 5.00

Maximum 97.00

Minimum 1.00

Standard deviation 3.75
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Table A.5
MONTHLY HOUSEHOLD INCOME

Value Number Percentage

[0, 50,000) 2,111 94.66
[50,000-100,000) 96 4.30
[100,000-150,000) 12 0.54
[150,000-200,000) 5 0.22
[200,000-250,000) 4 0.18
[250,000-300,000) 0 0.00
[300,000-350,000) 1 0.04
[450,000-500,000) 1 0.04
Total 2,230 100.00

Mean 17,913.00
Median 12,000.00
Maximum 460,000.00
Minimum 500.00
Standard deviation 21,451.79

Table A.6
TIME HOUSEHOLD CAN SUBSIST IF IT LOSES ITS MAIN SOURCE 

OF INCOME

Value Number Percentage

1 (7 days) 644 27.84
2 (8 to 30 days) 641 27.71
3 (31 to 90 days) 436 18.85
4 (91 to 180 days) 226 9.77
5 (over 180 days) 180 7.78
97 (does not know) 172 7.44
98 (does not answer) 14 0.61
Total 2,313 100.00

Mean 9.98
Median 2.00
Maximum 98.00

Minimum 1.00
Standard deviation 25.79
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Table A.7
TRUST IN FINANCIAL INFORMATION

Value Number Percentage

1 (Trusts) 1,157 50.02

2 (Partly) 568 24.56

3 (Does not trust) 299 12.93

97 (does not know) 274 11.85

98 (does not answer) 15 0.65

Total 2,313 100.00

Mean 13.51
Median 1.00
Maximum 98.00
Minimum 1.00
Standard deviation 31.58

Table A.8
MONEY IS FOR SPENDING

Value Number Percentage

1 (strongly agree) 482 20.84

2 155 6.70
3 276 11.93
4 207 8.95
5 (strongly disagree) 1,151 49.76
97 (does not know) 35 1.51
98 (does not answer) 7 0.30
Total 2,313 100.00

Mean 5.31

Median 5.00
Maximum 98.00
Minimum 1.00
Standard deviation 12.60
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Table A.9
ASSESSES IF CAN PAY BEFORE MAKING A PURCHASE

Value Number Percentage

1 (always) 2,010 86.90
2 (almost always) 172 7.44
3 (sometimes) 84 3.63
4 (almost never) 15 0.65
5 (never) 10 0.43
97 (does not know) 14 0.61
98 (does not answer) 8 0.35
Total 2,313 100.00

Mean 2.10
Median 1.00
Maximum 98.00
Minimum 1.00
Standard deviation 9.35

Table A.10
MONITORS FINANCIAL AFFAIRS

Value Number Percentage

1 (always) 1,658 71.68
2 (almost always) 211 9.12
3 (sometimes) 151 6.53
4 (almost never) 60 2.59
5 (never) 127 5.49
97 (does not know) 66 2.85
98 (does not answer) 40 1.73
Total 2,313 100.00

Mean 5.94
Median 1.00
Maximum 98.00
Minimum 1.00
Standard deviation 20.07
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Table A.11
CONTRIBUTES TO THE BUDGET

Value Number Percentage

0 (does not contribute) 225 9.73

1 (contribute) 2,088 90.27

Total 2,313 100.00

Mean 0.90

Median 1.00

Maximum 1.00

Minimum 0.00

Standard deviation 0.30

Table A.12
GEOGRAPHICAL AREAS

Value Number Percentage

Rural South 464 20.06

Urban South 478 20.67

Rural East 94 4.06

Urban East 47 2.03

Rural North 152 6.57

Urban North 536 23.17

Greater Rural Santo Domingo 34 1.47

Greater Urban Santo Domingo 508 21.96

Total 2,313 100.00
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Table A.13
ADULTS PER HOUSEHOLD

Value Number Percentage

0 1 0.04

1 506 21.88

2 1,030 44.53

3 467 20.19

4 209 9.04

5 72 3.11

6 19 0.82

7 4 0.17

8 3 0.13

9 2 0.09

Total 2,313 100.00

Mean 2.31

Median 2.00

Maximum 9.00

Minimum 0.00

Standard deviation 1.11
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