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Abstract

Saving represents one of the most important determinants of personal success and economic development. However,
in developing economies, opportunities for structured and institutionalized savings are rare. The intention of the
study is to generate evidence on the type of relationship existing between income levels and formal and informal
saving habits of a group of people from three different cities in Mexico. From a non-probabilistic convenience
sampling, the data of 260 participants were obtained. A logit model was estimated. The results show that there is a
positive relationship between higher income levels and formal saving habits and an inverse relationship between
higher income levels and informal saving practices. Although the size of the sample does not allow conclusions to be
drawn to the level of generalization, it has allowed the generation of evidence that in future studies can be contrasted
with a larger sample.
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1. Introduction

The Organization for Economic Co-operation and Development (OECD) aptly defines financial literacy as not only
the knowledge and understanding of financial concepts and risks but also the skills, motivation, and confidence to
apply such knowledge and understanding in order to make effective decisions across a range of financial contexts, to
improve the financial well-being of individuals (Lusardi, 2019, p. 1)

Increasing the level of financial literacy of the population is a challenge for all countries in the world. In Mexico, the
population has basic financial concepts and a limited culture of financial planning and forecasting for the future. This
is demonstrated by the results of the 2016 International Survey of Financial Literacy Skills for adults, which reveal
that in Mexico, 60% of the population budgets their expenses, 53% saved in the twelve months prior to the
application of the survey and 54% of the Mexican adult population set long-term financial goals. In contrast, for the
average population of the G20 countries, 60% budgeted their expenses, 64% made savings in the twelve months
prior to the application of the survey, and 46% of the adult population of those countries established long-term
financial goals (Consejo Nacional de Inclusién Financiera, CONAIF, 2018).

In Mexico, the preference for current consumption obtained the same score as the average of the G20 countries (60
points). It is relevant to note that 64% of the Mexican population lives from day to day, 52% prefer to spend today
rather than saving for the future, and 68% believe that money is to be spent. These results are very similar to those
obtained by the G20 countries, since 52% of the population of these countries live from day to day, 57% prefer to
spend today than saving for the future and 71% believe that money is meant to be spent (CONAIF, 2018).

Similarly, the National Survey of Financial Inclusion (2018) provides evidence on the scarce financial culture in
Mexico. 86.6% of Mexicans reported making unplanned or out-of-budget purchases, 66.8% asked relatives, friends
or acquaintances for a loan and only 29.9% used their savings to face an economic emergency equal to or greater
than their monthly income. 67.3% prefer to spend the money rather than saving it for the future, 47.1% have a
savings account and 78.5% of the adult population make some type of savings, whether formal or informal. 15.2%
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save using formal mechanisms, 31.4% by informal mechanisms and 31.9% save in both channels. 42.5% report that
what they earned or received each month was insufficient to cover their expenses.

Financial behavior varies depending on the income level of the population. In general, higher savings rates are
associated with the rich and middle income households (Aidoo-Mensah, 2018). Garc &, Grifoni, Ldpez and Mejia,
(2013) provide evidence that in Latin America and the Caribbean, those with higher incomes have a greater
knowledge of financial matters, make formal savings and request loans from financial institutions. While the
population with lower incomes carry out informal savings and credit actions and they are more likely not to pay their
debts.

Analyzing the relationship that exists between citizens income levels and their type of savings, generates empirical
evidence on which financial institutions can base their incentive strategy to include as users to a greater number of
people and this way, contributing to increase the levels of financial inclusion of a country.

Based on the above, the following question arises: Is there a statistically significant relationship between the type of
savings and the income levels of the population? To answer the research question, evidence of this relationship is
generated in a group of working-age adults located in three cities in Mexico: Cuernavaca, the Port of Veracruz and
the city of Puebla.

2. Literature Review

Barriers to saving exist for many, particularly the world’s poor. Despite these barriers, evidence suggests that the
poor have substantial (latent) demand for savings (Karlan, Ratan and Zinman, 2014). The literature provides
important empirical evidence on the relationship between household savings and the income variable. Igbal, Hui,
Khurshaid, Hafeez and Danish (2018) identified the income level and the area of residence as determinants of
household savings in Pakistan. By incrementing income one unit, household savings increase 20%. Regarding the
area of residence, households in urban areas have a greater propensity to save than households in rural areas.
Szopinski (2017) identified in Poland that the highest levels of savings were generated at higher levels of income and
among families living in large cities.

Goedecke, Guérin, D’Espallier and Venkatasubramanian (2017) comparing informal and formal saving practices of
rural households in Southeast India, found that informal saving types are still widespread and much more common
devices to save than are bank accounts, especially among the poorest. Yadeta, Bedemo and Belina (2017) examined
the factors that affect saving behavior of rural households in region in Ethiopia. They identify that nearly 32% of
households opt for the use informal saving options owning to lack of awareness about the use of formal institutions,
low annual income and distance of the institutions away from their residence.

The study by Mosquera (2017) in Spanish households analyzes the evolution of the savings rate in the 1985-2016
period, in line with the life cycle and permanent income model. Social benefits, the dependency rate by stage in the
life cycle, unemployment and credit, and to a lesser extent permanent income and wealth are established as long-term
structural determinants of the gross saving rate.

In Colombia, Iregui-Boh&quez, Melo-Becerra and Ram Tez-Giraldo (2018) analyze the determinants of saving by
low and middle-income individuals in urban and rural areas, finding low levels of savings in general, 18% in urban
areas and 13% in rural areas. Within both groups, a greater probability of saving was observed among people aged
15 and 47, a positive relationship between educational levels and a greater probability of saving in urban areas, in
people located in the upper income quintiles, and in rural areas, only among people who are located in the highest
income quintile. Additionally, the empirical results indicate that, in Colombian households, education and income
increase the probability of making formal savings, observing a greater tendency to informal saving by individuals
residing in rural areas (82%) in relation to those living in urban areas (50%).

Empirical studies on saving in Mexican households have identified as determinants: income level, formality of
employment, access to health services, access to credit and household structure according to age (Valles and Aguilar ,
2015), as well as the differential in the marginal propensity to consume according to income level (Nava and Brown,
2018). In addition, the absence of educational training is shown in the lack of personal vision about the future,
coupled with income restrictions (Rivera and Nava, 2012); and the relationship between the level of income and the
type of saving habits (Di Giannatale, Elbitar, Maya, Ram fez and Roa, 2010).

The study carried out in Mexico by Di Giannatale, Elbitar, Maya, Ram fez and Roa (2010) to employees of an
academic institution with at least basic education, indicates that 51% make formal savings, with a greater
participation of those who have a level of high income in relation to the low income group. Among those who do not
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make formal savings, the main factors are the lack of money to save or the lack of confidence. Regarding the use of
informal instruments to save (group savings), it is predominant in low-income employees.

From the theoretical review and empirical evidence, the following research hypothesis is formulated: There is a
statistically significant relationship between formal and informal saving habits and the income levels of the
population. To verify the assumption made, the following objective is established: to demonstrate if there is a
statistically significant relationship between the habit of formal and informal saving and the level of income.

3. Methodology

The type of study is quantitative, explanatory and cross-sectioned. The research basically made use of primary data
that were obtained through the application of 385 surveys, of which 125 were discarded for being incomplete. This
provided the researchers with information from 260 people to achieve the research goal. The surveys were applied in
the March-May 2019 period from a non-probabilistic convenience sampling, to people over 18 years of age, located
in three different cities in Mexico: Cuernavaca in the state of Morelos, the Port of Veracruz and the city of Puebla.

For the application of the instrument, some contacts helped to carry out the survey with visits to the workplace or
homes of the people who agreed to participate. The instrument used to collect the data was taken from the National
Survey of Financial Inclusion (ENIF, 2018). The study variables are presented below:

Income levels (), defined from the National Occupation and Employment Survey (ENOE, 2019): high, more than
30 thousand pesos; medium high, between 20 and 30 thousand pesos; medium, between 10,000 and 19,999 pesos;
medium low, between 5,000 and 9,999 pesos; low, less than 5,000 pesos.

Saving habits (HA): Savings made in the immediately preceding year, where 1 = saved and 0 = did not save.

According to Adday, Gyamfi and Boadi (2017), several models have been used in previous research to estimate
parameters of binary dependent variables, of which probit and logit models have been identified in the literature as
the most appropriate models for this analysis and therefore have been widely used by researchers (Adeogun, Ajana,
Ayinla, Yarhere and Adeogun, 2001; Awunyo-Vitor, 2012). The probit and logit models are similar and produce
similar results, and the choice depends on which one is convenient for the researcher (Johnston and DiNardo, 1997).

In this research, descriptive statistics and the development of a logit model were used for data analysis. Specifically,
the description of the socioeconomic characteristics of the participants and their savings mechanisms are presented
from the use of tables, frequencies and percentages.

3.1 Model Description

A Logit model is developed from the establishment of a dichotomous dependent variable (Pucutay, 2002, pp. 22-23),
where 1 indicates if the subject has savings habits. The different income levels are established as independent
variables. Then, the model would be expressed as follows:

P =E(Y =12) = —= )
Where Zi is the set of exogenous variables and parameters (a, + a,Y;). Y; is the endogenous variable that
represents saving habits and can be formal saving habits (HAF) and informal saving habits (HAI) and i represents the
individual surveyed. The exogenous variables are income levels and «,, a;,.,a,represent the parameters associated
with the exogenous variables. The matrix of the set of exogenous variables of the variable HA;, composed of:

X = High income level (Y4;), Upper middle income level (YMA;), Middle income level (YM;), Lower middle
income level (YMB,) and low income (YB;).

In such a way that the probability that the subject performs HA;, is given by:

1
1+e %i

Py =1]=FX,B) = 4]

And if HA; isnot performed, it will be
1
PIlY =0]=1-FX,p) = —— ©)
Where X represents the exogenous variables corresponding to the different income levels (YA, YMA, YM, YMB
and YB) and [ the parameters. So the odds ratio in favor of saving habits is:
1
Ply=1] _ F(XB) _ 130 % _ 1+ei Z; — glag+aiYAj+a;YMA+azYM+a, YMBi+as YB)) (4

= = = -=e
1-P[y=1]  1-F(X,f) 1 1+e~4i

1+eZi
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Finally, logarithms are taken from the previous equation and the following model is proposed to estimate:
Ln (ﬁ) =y + a, YA, + a,YMA, + asYM,; + o, YMB, + asYB; + u; )

where the variables mean the same thing and w; is the stochastic disturbance that follows a normal distribution with
1

NiP;(1-P))" (6)
The estimates were made with the statistical software Stata 14.

4. Results
Table 1 shows the sociodemographic characteristics of the sample.

p=0yo*=

Table 1. Sociodemographic characteristics of the sample

Gender (%) Children (%) Work (%)
Male Female With children ~ Without children  Active Unemployed
73.5 26.5 37.7 62.3 98.1 1.9
Marital status (%) Social security institution (%)
Common law  19.6 IMSS 84.2
Separated 3.1 ISSSTE 6.2
Divorced 1.9 PEMEX, SEDENA OR SEMAR 0.4
Widowed 0.8 Private medical insurance 1.9
Married 39.2 No medical service 5.8
Single 35.4 Doesn’t know 1.5
Schooling
Middle school or technical studies with middle school 4.6
High school or technical studies with high school 40.8
Degree (undergraduate) 24.6
Master’s degree 28.8
Doctorate 1.2
Source: own.

There is a high percentage of men (73.5%) in the sample. It is also observed that the majority of the participants do
not have children (62.3%) and a high percentage is working (98.1%). The schooling of the participants stands out,
the vast majority has at least high school or technical studies with high school and a high percentage (84.2%) have
access to a social security institution. Table 2 presents the income levels of the sample and their saving habits.

Table 2. Income levels and formal and informal saving habits of sample

Variable Description Absolute frequency  Relative frequency
Income levels Low. Less than 5 thousand pesos 46 17.7%
(netmonthly) | 5\wer middle. 5 to 10 thousand pesos 93 35.8%

Middle. 10 to 20 thousand pesos 84 32.3%

Upper middle. 20 to 30 thousand pesos 22 8.4%

High. More than 30 thousand pesos 15 5.8%
Saving habits Formal 54 20.8%
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Informal 73 28.1%
Both 67 25.8%
Without savings 66 25.3%

Source: own

Table 3 shows that the income level of the majority of the participants (68.1%) is in the range of net monthly salaries
between 5 and 20 thousand pesos. Regarding saving habits, it is observed that one in two people saves, through
formal or informal mechanisms, 46.5% show formal saving habits, when saving money in the last year through a
bank account or financial institution, and 53.8% saved informally by keeping money at home.

When disaggregating the statistics of saving habits, 74.6% made savings, either through the formal or informal
mechanisms or both; 20.8% made formal savings, 28.1% informal savings, and 25.8% used both mechanisms. Table
3 shows the correlation coefficients between the level of income and the different possibilities of saving habits in the
sample.

Table 3. Correlation Coefficient Matrix

Variable YA YMA YM YMB YB HAF HAI HAIF
YA 1.00

YMA -0.08 1.00

YM -0.17***  -0.21*** 1.00

YMB -0.18***  -0.23*** -0.52*** 1.00

YB -0.11* -0.14**  -0.32%** -0.35*** 1.00

HAF 0.20***  0.12* 0.09 -0.11**  -0.19%** 1.00

HAI -0.15**  -0.13** 0.01 0.00 0.18***  -0.32*** 1.00

HAIF 0.01 0.07 -0.05 0.04 -0.04 -0.30*** -0.37*** 1.00

* ** and *** show significance at 10%, 5% y 1% respectively

High (YA), Upper middle (YMA), Middle (YM) Lower middle (YMB), Low (YB), formal saving habit
(HAF), informal saving habit (HAI), formal and informal saving habits (HAIF).

Source: own

Table 3 shows that the correlation between formal saving habits and high, medium-high and medium income is
positive, although with different levels of significance. In contrast, for people with low incomes, the relationship
with formal saving habits is negative. Regarding the correlation between high and upper middle income levels and
informal saving habits, it is negative and in relation to low income it is positive. Finally, no statistical significance is
observed between the different income levels and saving habits by both mechanisms.

Table 4 shows the estimates of the model coefficients (o), the Z-test statistic and the significance. In the equation, the
variable HAI i is equal to 1 when the person saves informally and zero when the person do not save.

Table 4. Coefficients, significance and odds ratio of informal saving habits and income levels

HAI Coef. Std. Err. Z P>z Odds Ratio
YA -1.737538 0.6631996 -2.62 0.009 0.175953
YMA -0.908258 0.5312796 -1.71 0.087 0.403225
YM -0.678309 0.3828456 -1.77 0.076 0.507474
YMB 0-.488265 0.3775523 -1.29 0.196 0.61369
YB 0 (omitted) 1
_cons 0.725937 0.314523 231 0.021 2.066667
Source: own
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It is observed that the high income level is the only variable that has a value greater than +1.96 (-2.62) at a level of
95%, it is also the only one that the critical level is less than 0.05 (0.009). Therefore, the null hypothesis is rejected
and it is stated that the independent variable (high income level) is significantly related to the dependent variable
(saving level). The coefficient of this variable -high income- is negative (-1.737538) and its odds value is less than 1
(0.175953), which indicates that people with higher incomes tend not to save informally. The model obtained in the
study is:

1
1 +e—(0.725937+—1.737538X) (7)

P(r=1) =

From this model, the predicted probabilities for the categories of informal saving habits (1) and high income (1) are
calculated:

= 1
P(Y 1/X = 1) = 1 +e—(0.725937-1.737538+1) (8)

p(Y =1/, _ 1) = 26666

That is, there is a probability of .266 that people with high incomes will save informally.

Table 5 shows the classification table, also called the confusion matrix or the correct classification matrix. It is an
indicator of the validity of the model, because it shows the predictive capabilities. The rows of the table contain the
categories of the dependent variable to which the cases actually belong, while the columns contain the predicted
categories. It is observed that, of the 260 people, 126 have informal saving habits and 130 do not have saving habits.
The indicators to evaluate the discriminatory capacity of the predictive model are shown in the table.

Table 5. Correctly classified matrix

True
Classified D -D Total
+ 126 97 223
- 14 23 37
Total 140 120 260

Classified + if predicted Pr (D) >= .5
True D definedas HAT 1 =0

Sensitivity Pr(+|D) 90.00%
Specificity Pr(-|~D) 19.17%
Positive predictive value Pr(D|+) 56.50%
Negative predictive value Pr(~D|-) 62.16%
False + rate for true ~D Pr (+|~D) 80.83%
False — rate for true D Pr (- | D) 10.00%
False + rate for classified + Pr(~D|+) 43.50%
False — rate for classified - Pr(D]|-) 37.84%
Correctly classified 57.31%
Source: own
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The true positive rate (sensitivity) is 90%. This measure assesses whether the high-income person saves informally.
The true negative rate (specificity) of 19.17% assesses whether the person with high income does not save in
informal mechanisms. In addition, a positive predictive value of 56.50% and a negative predictive value of 62.16%
are shown, with a validity index of 57.31%, that is, the model has predictive capacity with the variables included in
the model.

Table 6 presents the estimates of the model coefficients (o). In the equation, the HAF variable is equal to 1 when the
person saves in formal mechanisms and zero when the person does not save.

Table 6. Coefficients, significance and odds ratio of formal saving habits and income levels

HAF On o V4 P>z Odds Ratio
YA 2.4277 0.7276 3.34* 0.001 11.33333
YMA 2.0222 0.5847 3.46* 0.001 7.555554
YM 0.9938 0.4004 2.48** 0.013 2.70155
YMB 0.7600 0.3957 1.92%** 0.055 2.138365
YB 0 (omitted) 0.132353
C -1.0414 0.3357 -3.10* 0.002 .3529412
Source: own

It is noted that none of the variables has a negative sign and that three of them YA, YMA, YM, their Z value is
greater than £1.96, at a level of 95%. Results also show that the critical level is less than 0.05. Therefore, the null
hypothesis is rejected and it is confirmed that the independent variables YA, YMA, YM are significantly related to
the dependent variable (formal saving habits). The coefficient of each of the significant variables is positive and the
odds value is greater than 1, this reveals that people who are in the lower middle income level (between 5 and 9,999
thousand pesos) and low (less than 5 thousand pesos ) tend not to save.

The model obtained in the study is:
1

P(Y = 1) = 1 4~ (—-1.0414+2.4277%1+2.022251+0.9938%1) (9)

p(Y =1/ = 1) = .0.987900326
This means that there is a probability of 0.987 that people with incomes greater than 10,000 pesos will save formally.

Table 7 shows the correct classification matrix for formal saving habits. It is observed that, of the 260 people, 28
have formal saving habits and 130 do not have formal saving habits. The indicators to evaluate the discriminatory
capacity of the predictive model of saving habits are shown in the table.

Table 7. Correctly classified matrix

True
Classified D -D Total
+ 28 9 37
- 93 130 223
Total 121 139 260

Classified + if predicted Pr (D) >= .5
True D defined as HAF 1 =0

Sensitivity Pr(+|D) 23.14%
Specificity Pr(-|~D) 93.53%
Positive predictive value Pr(D|+) 75.68%
Negative predictive value Pr(~D|-) 58.30%
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False + rate for true ~D Pr (+|~D) 6.47%

False — rate for true D Pr (- | D) 76.86%

False + rate for classified + Pr(~D|+) 24.32%

False — rate for classified - Pr(D]|-) 41.70%

Correctly classified 60.77%
Source: own

The rate of true positives (sensitivity) is 23.14%, this measure evaluates if the person with an income greater than
10,000 pesos saves in formal mechanisms. The rate of true negatives (specificity) is 93.53%, assesses whether the
person, with an income greater than 10,000 pesos, does not save in formal mechanisms. In addition, a positive
predictive value of 75.68% and a negative predictive value of 58.30% are shown, with a validity index of 60.77%. In
other words, the model has the predictive power with the variables included in the model.

5. Conclusions

The study carried out confirms the positive relationship between higher levels of income and formal saving habits
and the inverse relationship between higher levels of income and informal saving practices, coinciding with Di
Giannatale et. al. (2010), Rivera and Nava (2012), Valles and Aguilar (2015), Goedecke et. al. (2017) and Yadeta et.
al. (2017).

The study shows that the academic level of the participants is higher than the national average and that three out of
four make some type of savings, with a greater incidence in formal mechanisms than the national average, 20.8%
compared to 15.2%. This coincides with Rey, Ferndndez and Vivel (2015), Morgan and Trinh (2019) and
Iregui-Boh&quez et. al. (2018), which show a positive relationship between schooling and saving habits of the
population.

It is worth mentioning that the size of the sample limited the possibility of bringing the results to the level of
generalization. However, it was sufficient to achieve the objective of the research in the population studied, allowing
the generation of evidence about the statistically significant relationship that exists between the formal and informal
saving habits of people and their income levels.

In this way, the possibility of continuing the line of research is opened, from the application of the instrument that
was used for this analysis, to a larger and more representative sample of a region in Mexico. Another possibility is to
expand the study from an analysis by gender. Considering that the sample was made up of a high percentage of men
(73.5%), it becomes interesting to focus the analysis on women to have the possibility of contrasting the results.
Additionally, there is an opportunity to discuss the institutional mechanisms that promote formal savings, as well as
to develop studies about the effect of educational interventions in the workplace in order to reinforce the quality of
financial decision-making.
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