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ABSTRACT

Introduction: to determine the best multilinear regression model(s) of the Return on Assets and the Return 
on Equity of microenterprises in the commune of San Bernardo de Santiago de Chile; to strengthen their 
competitiveness in the industry, contributing to the strengthening of public policy in the sector, the source 
of information was the Mayor’s Office, Directorate of Productive Development; Local Economic Development 
and College of Accountants
Method: an analysis of financial ratios was developed, using predictor variables according to economic 
sector and size, consolidating 29 financial ratios derived from the balance sheets and income statements 
of the last 5 business years, discriminating collinearity by Pearson correlation and variance inflation 
factor (VIF> 10), then a normality analysis was developed through the Kolmogorov-Smirnoff and Shapiro 
- Wilk tests.  generating 8 multiple linear regression models, evaluating the metrics R2, adjusted R2, F 
and P-Value Statistics, MAE (mean absolute error) RMSE (mean square error), to relate the measures of 
profitability.
Results: 6 of the 8 models present high degrees of prediction, performance and level of adjustment, 
demonstrating statistical soundness of the ROA and ROE indices for the financial performance of 
microenterprises, segmented by sector and size, defining the impact of long-term debt, working capital, 
current amount, DuPont and acid index on profitability.
Conclusions: the study constructed 6 statistically robust and highly predictive regression models to define 
the financial variables with the highest degree of impact on microenterprise profitability.

Keywords: Microenterprises; Financial Ratios; ROA; ROE; Lineal Regression Models.

RESUMEN

Introducción: determinar el(los) mejor(es) modelo(s) de regresión multilineal del Retorno sobre los activos 
y el Retorno sobre el Patrimonio de las microempresas de la comuna de San Bernardo de Santiago de Chile; 
para fortalecer su competitividad en la industria, contribuyendo al fortalecimiento de la política pública del 
sector, la fuente de información fue la Alcaldía, Dirección de Desarrollo Productivo; Desarrollo Económico 
Local y Colegio de Contadores.
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Método: se desarrolló un análisis de ratios financieros, utilizando variables predictoras según sector 
económico y tamaño, consolidando 29 ratios financieros derivados de los balances y estados de resultados 
de los últimos 5 ejercicios comerciales, discriminando colinealidad mediante correlación de Pearson y factor 
de inflación de varianza (VIF> 10), luego se desarrolló un análisis de normalidad a través de las pruebas 
de Kolmogorov-Smirnoff y Shapiro - Wilk, generando 8 modelos de regresión lineal múltiple, evaluando las 
métricas R2, R2 ajustado, F y P-Value Statistics, MAE (error absoluto medio) RMSE (error cuadrático medio), 
para relacionar las medidas de rentabilidad.
Resultados: 6 de los 8 modelos, presentan altos grados de predicción, rendimiento y nivel de ajuste, 
demostrando solidez estadística de los índices ROA y ROE para el desempeño financiero de las microempresas, 
segmentados por sector y tamaño, definiendo el impacto de la deuda a largo plazo, capital de trabajo, monto 
actual, DuPont y índice ácido en la rentabilidad.
Conclusiones: el estudio construyó 6 modelos de regresión estadísticamente robustos y altamente predictivos, 
para definir las variables financieras con mayor grado de impacto en la rentabilidad microempresarial.

Palabras clave: Microempresas; Ratios Financieros; ROA; ROE; Regresión Lineal.

INTRODUCTION
The analysis of the state of the art and the international studies consulted as the basis of this research allows 

us to establish of the micro-enterprises is a topic of interest in emerging economies, given that they constitute 
the majority of the business fabric and contribute to local economic growth and development, being for Latin 
America, a contribution of 25 % to the gross domestic product compared to Europe whose contribution reached 
56 %, without mentioning the contribution to job creation(1,2) and in the Chilean context they represented 43 % 
of employment for the year 2024.(3)

Accordingly, it is considered that the growth and development of microenterprises is a priority for state 
authorities in the formulation of public policies throughout Latin America and the Caribbean, where SMEs 
constitute 99,5 % of the companies in the region and 9 out of 10 are microenterprises, generating 60 % of 
formal productive employment.  They also have a significant productivity gap, since they contribute only a 
quarter of the total value of the region’s production, due, to a large extent, to the lack of knowledge in the 
different areas of management, especially in the financial context. In this sense, it is the OECD that, aware of 
this reality and priority, collaborates with the region to strengthen the formulation of public policies related to 
microenterprises that aim at sustainable economic growth.(4) A topic that stands out on the agenda of different 
forums and presidential forums where organizations such as the G20, the Global Association for Financial 
Inclusion (GPFI) and the B20, have established collaborative groups.(5)

In general, the literature mentions various factors that affect the performance of microenterprises, 
such as the regional contexts in which they operate, the competition they face, the managerial fragility 
they have, the achievement of economies of scale to strengthen their positioning and competitiveness and 
sustainability,(6,7,8),management of the risk associated with uncertainty,(9) limited access to credit and leverage 
to boost their profitability,(10,11,12,13) limited knowledge and training of the financial techniques and tools 
associated with organizational management,(14) cause the need to understand in greater detail the origin and 
trend of financial management to enhance the results in their microenterprise management.(15,16,17,18)

The present study was born from an immersion of the researcher’s doctoral thesis(19) that defined the degree 
of technical efficiency in the financial management of microenterprises in the commune of San Bernardo, 
through a non-parametric inferential statistical study, which was presented to the authorities and community 
actors for the strengthening of public policy.(20) identifies the best multilinear regression models to strengthen 
the management of Return on Assets and Return on Capital using predictor variables according to the economic 
sector and size that allows microenterprises to achieve greater positioning and competitiveness in the market, 
inherent to the sector and the size of the object of study.

Therefore, this study lays the foundations to develop more research related to this topic through an 
economic and financial x-ray of this productive sector and that its application and immersion in local and 
regional markets acquires relevance at the national and international level, especially in Latin America, to 
promote growth, competitiveness, sustainability and the sustainability of microenterprises in the productive 
promotion and economic development of the region.(21)

METHOD
The study has a type of observational research,(22) where the researcher is obliged to systematically observe 

the phenomenon without intervening in it, a fundamental element for descriptive and exploratory studies that 
seek to characterize phenomena without direct manipulation. The universe of the Study was all the micro-
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enterprises in the commune of San Bernardo in the Metropolitan Region of Santiago de Chile, which have up to 
9 collaborators in the organization and/or have sales not exceeding 2 400 U.F. per year,(23) formalized before 
the Internal Revenue Service of Chile, not listed on the stock exchange, reaching a sample of 84 organizations, 
“classified in terms of size and level of annual billing” (table 1), 50 from the commerce sector and 34 from the 
services sector

Table 1. Micro Enterprise Classification / Sales Level

Typology 
Microenterprise

Annual sales

From
(UF)

Until
(UF)

From
( $ )

Until
( $ )

From
(USD $)

Until
(USD $)

No Sales 0 0 $ 0 $ 0 $ 0 $ 0

Microenterprise 1 (M1) 1 800 $ 39 173 $ 30 747 216 USD$ 976,80 USD$ 32 083

Microenterprise 2 (M2) 801 1600 $ 31 377 573 $ 62 676 800 USD$ 32 123 USD$ 64 165

Microenterprise 3 (M3) 1601 2400 $ 62 715 973 $ 94 015 200 USD$ 64 206 USD$ 96 248

The information was collected from highly supervised institutions with high levels of transparency, 
accountability, and ethical responsibility, such as the Mayor’s Office and the College of Accountants of the 
municipality of San Bernardo. The data for were prepared by consolidating financial accounting information 
from microenterprise balance sheets and income statements, using panel data, for the last five fiscal years. 
The data was calculated using 29 generally accepted ratios, classified in various ways: Liquidity, Debt, Activity, 
and Profitability.

To optimize the stability and accuracy of the models, the R2, adjusted R2, F-statistics and P-value, MAE (mean 
absolute error) and RMSE (root mean square error) coefficients were evaluated through Pearson correlation 
estimation post VIF (figure 1). Highly correlated KPIs were then discriminated by the variance inflation factor 
(VIF) using the VIF > 10 elimination criterion.

Figure 1. Triangular Pearson Correlation Heatmap (post VIF)

After that, a normality analysis of residues was developed using the Kolmogorov-Smirnoff and Shapiro-
Wilk tests, generating 8 multiple linear regression models, to relate the ROA and ROE, according to economic 
sector (services and commerce) and organizational size (M1 - M2 - M3). It should be noted that, in order to 
maintain statistical robustness, the M3 segment was excluded because it had less than 6 organizations and thus 
determined the 5 best predictor variables of each model of those defined in the axes of the triangular Pearson 
Correlation Heatmap (post VIF), indicated above. Continuing with the study, the dependent variables were 
defined as return on assets (ROA) and return on equity (ROE) and the multiple linear regression models were 
specified in the general and particular form with equations (1), (2) and (3) indicated:
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General Model

𝑌𝑌𝑌𝑌 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1𝑖𝑖 + 𝛽𝛽2𝑋𝑋2𝑖𝑖 + ⋯ + 𝛽𝛽𝑘𝑘𝑋𝑋𝑘𝑘𝑘𝑘 + 𝜀𝜀𝑖𝑖
 

𝑅𝑅𝑅𝑅𝑅𝑅 =  𝛽𝛽0 + ∑
5

𝑖𝑖=1
𝛽𝛽𝑖𝑖𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖 + 𝜀𝜀𝑖𝑖           (2)  

 𝑅𝑅𝑅𝑅𝑅𝑅 =  𝛽𝛽0 + ∑
5

𝑖𝑖=1
𝛽𝛽𝑖𝑖𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖 + 𝜀𝜀𝑖𝑖        (3)

 

𝑅𝑅𝑅𝑅 =
𝛽𝛽𝑗̂𝑗

𝑆𝑆𝑆𝑆(𝛽𝛽𝑗̂𝑗)
            (4)   

𝑅𝑅2 = 1 − 𝑆𝑆𝑆𝑆𝑆𝑆
𝑆𝑆𝑆𝑆𝑆𝑆           (5)

 

𝑀𝑀𝑀𝑀𝑀𝑀 = 1
𝑛𝑛 ∑

𝑛𝑛

𝑖𝑖=1
|𝑦𝑦𝑖𝑖 − 𝑦𝑦𝑖̂𝑖|                 (6)  

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = √1
𝑛𝑛 ∑

𝑛𝑛

𝑖𝑖=1
(𝑦𝑦𝑖𝑖 − 𝑦𝑦𝑖̂𝑖)2        (7)

 

Where:
Yi: Dependent Variable (ROA o ROE).
Xki: Independent Variables (Financial Ratios).
βk:  Estimated Coefficients.
εi: Error term.

Particular Models

𝑌𝑌𝑌𝑌 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1𝑖𝑖 + 𝛽𝛽2𝑋𝑋2𝑖𝑖 + ⋯ + 𝛽𝛽𝑘𝑘𝑋𝑋𝑘𝑘𝑘𝑘 + 𝜀𝜀𝑖𝑖
 

𝑅𝑅𝑅𝑅𝑅𝑅 =  𝛽𝛽0 + ∑
5

𝑖𝑖=1
𝛽𝛽𝑖𝑖𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖 + 𝜀𝜀𝑖𝑖           (2)  

 𝑅𝑅𝑅𝑅𝑅𝑅 =  𝛽𝛽0 + ∑
5

𝑖𝑖=1
𝛽𝛽𝑖𝑖𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖 + 𝜀𝜀𝑖𝑖        (3)

 

𝑅𝑅𝑅𝑅 =
𝛽𝛽𝑗̂𝑗

𝑆𝑆𝑆𝑆(𝛽𝛽𝑗̂𝑗)
            (4)   

𝑅𝑅2 = 1 − 𝑆𝑆𝑆𝑆𝑆𝑆
𝑆𝑆𝑆𝑆𝑆𝑆           (5)

 

𝑀𝑀𝑀𝑀𝑀𝑀 = 1
𝑛𝑛 ∑

𝑛𝑛

𝑖𝑖=1
|𝑦𝑦𝑖𝑖 − 𝑦𝑦𝑖̂𝑖|                 (6)  

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = √1
𝑛𝑛 ∑

𝑛𝑛

𝑖𝑖=1
(𝑦𝑦𝑖𝑖 − 𝑦𝑦𝑖̂𝑖)2        (7)

 

Where:
β0: Coefficient.
βi: Coefficients for each predictor variable (i=1,..,5).
Vari: Predictor Variables.
εi: Error term.

In this framework, the linear estimators for the five best independent variables have been defined as β1, β2, 
β3, β4 and β5, the constant β0 and the error term represented by ε-i, to finally evaluate linearity using residual 
graphs, normality of errors through QQ Plots graphs and homoscedasticity condition using the Breusch-Pagan 
test.

Equation (4) considers the statistical significance of each coefficient using Student’s t-test and for the 
adjustment of each model, we have proceeded according to the coefficient of determination result of the 
equation (5):

𝑌𝑌𝑌𝑌 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1𝑖𝑖 + 𝛽𝛽2𝑋𝑋2𝑖𝑖 + ⋯ + 𝛽𝛽𝑘𝑘𝑋𝑋𝑘𝑘𝑘𝑘 + 𝜀𝜀𝑖𝑖
 

𝑅𝑅𝑅𝑅𝑅𝑅 =  𝛽𝛽0 + ∑
5

𝑖𝑖=1
𝛽𝛽𝑖𝑖𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖 + 𝜀𝜀𝑖𝑖           (2)  

 𝑅𝑅𝑅𝑅𝑅𝑅 =  𝛽𝛽0 + ∑
5

𝑖𝑖=1
𝛽𝛽𝑖𝑖𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖 + 𝜀𝜀𝑖𝑖        (3)

 

𝑅𝑅𝑅𝑅 =
𝛽𝛽𝑗̂𝑗

𝑆𝑆𝑆𝑆(𝛽𝛽𝑗̂𝑗)
            (4)   

𝑅𝑅2 = 1 − 𝑆𝑆𝑆𝑆𝑆𝑆
𝑆𝑆𝑆𝑆𝑆𝑆           (5)

 

𝑀𝑀𝑀𝑀𝑀𝑀 = 1
𝑛𝑛 ∑

𝑛𝑛

𝑖𝑖=1
|𝑦𝑦𝑖𝑖 − 𝑦𝑦𝑖̂𝑖|                 (6)  

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = √1
𝑛𝑛 ∑

𝑛𝑛

𝑖𝑖=1
(𝑦𝑦𝑖𝑖 − 𝑦𝑦𝑖̂𝑖)2        (7)

 

Where:
t: Student’s t-test.
βj ̂: Estimated Coefficient.
SE(βj ̂): Standard Error of the Estimated Coefficient βj ̂.
SSE: Sum of Squared Errors.
SST: total sum of squares of the deviations from the mean.

To validate the robustness of the regression models, we proceeded to contrast the F statistic and its 
associated p-value, evaluating the null hypothesis that all coefficients are equal to zero. In this framework 
and for the validation of the fit, the analysis derived from the Mean Absolute Error (equation 6) and Root Mean 
Square Error (equation 7) was incorporated, which represent the absolute mean error between the observed 
values and the square root of the mean square error, providing a more demanding view of the model’s accuracy. 
respectively.

𝑌𝑌𝑌𝑌 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1𝑖𝑖 + 𝛽𝛽2𝑋𝑋2𝑖𝑖 + ⋯ + 𝛽𝛽𝑘𝑘𝑋𝑋𝑘𝑘𝑘𝑘 + 𝜀𝜀𝑖𝑖
 

𝑅𝑅𝑅𝑅𝑅𝑅 =  𝛽𝛽0 + ∑
5

𝑖𝑖=1
𝛽𝛽𝑖𝑖𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖 + 𝜀𝜀𝑖𝑖           (2)  

 𝑅𝑅𝑅𝑅𝑅𝑅 =  𝛽𝛽0 + ∑
5

𝑖𝑖=1
𝛽𝛽𝑖𝑖𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖 + 𝜀𝜀𝑖𝑖        (3)

 

𝑅𝑅𝑅𝑅 =
𝛽𝛽𝑗̂𝑗

𝑆𝑆𝑆𝑆(𝛽𝛽𝑗̂𝑗)
            (4)   

𝑅𝑅2 = 1 − 𝑆𝑆𝑆𝑆𝑆𝑆
𝑆𝑆𝑆𝑆𝑆𝑆           (5)

 

𝑀𝑀𝑀𝑀𝑀𝑀 = 1
𝑛𝑛 ∑

𝑛𝑛

𝑖𝑖=1
|𝑦𝑦𝑖𝑖 − 𝑦𝑦𝑖̂𝑖|                 (6)  

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = √1
𝑛𝑛 ∑

𝑛𝑛

𝑖𝑖=1
(𝑦𝑦𝑖𝑖 − 𝑦𝑦𝑖̂𝑖)2        (7)
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Where:
MAE: Mean Absolute Error.
RMSE: Root Mean Square Error.
yi: Actual value observed at position i.
yi ̂: Value predicted by the model at position i.
n: Total number of observations.

Both metrics, together with the R² statistic and its significance, made it possible to evaluate the degree of 
fit and the predictive capacity of the models, where the results of these analyses are presented in tables 3 and 
5, where both the global fit metrics (R², adjusted R², MAE, RMSE, F, p-value) and the variables with the greatest 
impact on the profitability of the microenterprise.

Literature review
The literature review shows that financial ratios have been established as key variables in the correlation 

of financial performance and micro-business objectives(24,25,26) as well as in the diagnosis of the state of the art 
of economic and financial management of these smaller productive units,(27,28) and show their impact on the 
KPIs of sales, turnover, profitability, laying the foundations for their management in the corporate strategy. The 
study by Dueñas Casallas R and other authors “recommends the use of ROA and ROE KPIs under adjusted models 
for a more accurate analysis of financial ratios, as they adequately explain the variability of each indicator and 
are suitable for evaluating management and efficiency”.(29)

Micro-business viability and profitability has become a relevant field of study due to its implications in the 
global economic fabric(7,30) however, very few studies have been developed to detect and/or mitigate the financial 
difficulties of this sector,(31,32) or to delve into advanced statistical models that would allow inferring micro-
business financial management behaviors and thereby strengthen the sustainability of these smaller productive 
units. In this scenario, some studies (33,34) have used advanced statistical methods such as least squares, structural 
models(35) applied to micro-enterprises, to analyze profitability, liquidity, leverage, demonstrating that those 
units with greater liquidity and lower debt levels had greater probabilities of operational profitability, key 
strategic variables for financial performance, determination of strategy, sustainability and competitiveness of 
the same.(21,36,37)

As indicated, multiple linear regression models and time series are proposed as key tools to infer the relationship 
between qualitative variables (location, size, structure, educational level)(38,39,40,41) and quantitative variables 
(financial ratios) in the economic-financial performance, evaluating the relationship between debt, profitability 
and financial management. In accordance with the above, it has been possible to corroborate that(42,43,44) the use 
of multiple linear regression models with financial ratios continues to be a valuable methodological technique 
to infer financial management behaviors, given that the management resulting from the different financial 
ratios influences the strengthening, sustainability, viability and organizational profitability of microenterprises.

RESULTS
The table 2 states the summary of the metrics of each of the models, which declares the main statistical 

indicators that allow establishing the significance of the models developed in microenterprise financial 
management.

Table 2. Summary of Models Metrics

SECTOR TAM Ratio MAE RMSE R2 R2

ajustado
F

Statistic
P

Value

Commerce Micro 1 ROE 0 0 1,0000 1,0000 20371162 0

Commerce Micro 1 ROA 6,9024 8,1008 0,9331 0,9242 104,6733 0

Commerce Micro 2 ROE 13,708 18,5472 0,6819 0,5229 4,288 0,0382

Commerce Micro 2 ROA 11,372 14,7819 0,716 0,574 5,0428 0,0251

Services Micro 1 ROE 2,0802 3,7842 0,9957 0,9942 689,6963 0

Services Micro 1 ROA 1,5001 2,0877 0,9977 0,9969 1280,7939 0

Services Micro 2 ROE 8,9955 11,8992 0,8463 0,7364 7,706 0,0091

Services Micro 2 ROA 6,2249 8,146 0,8047 0,6652 5,7679 0,02

As indicated above, the models that present the best predictive performance with a good level of fit are 
defined for ROE, commerce Sector, with an R2 and an Adjusted R2 of 1, then follows ROA, Services / Micro1 
sector, which exhibits an R2 equivalent to 0,9977 and an MAE of 1,50, indicating an excellent predictive capacity 
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of the model, in third instance appears ROE, Services sector, with an R2 equivalent to 0,9957 and an MAE of 
2,08, which also declares a high degree of prediction in the model and finally this ROA, commerce sector - 
Micro1, with an R2 of 0,9331 and an RMSE of 8,10 points, which predicts high prediction accuracy of the model. 
Then there are ROE, Services sector, Micro1; ROA, Services sector, Micro2, ROA, commerce sector, Micro2 and 
ROE, commerce sector, Micro2, which declare acceptable levels of prediction considering the associated sample 
size and R2 cut-off level of 0,80. The table 3 indicates that the variables considered in the development of the 
aforementioned models are defined as:

Table 3. Definition of Variables

Variable Definition Variable Definition

CT Working Capital LC Current Liquidity

DA Debt Asset MB Gross Margin

DLP Debt Asset MN Net Margin

DT Total Debt PRC Collection Rotation Period

DUP Dupont RA Acid Ratio

LA Absolute Liquidity

Tables 4, 5, 6 and 7 show the results of the different multiple linear regression models developed and their 
impact on ROA and ROE, for the services and trade sectors according to size and productive sector, which 
allow us to observe the sign, magnitude and relevance of the β coefficients in the performance/performance 
of microenterprises

Table 4. Sector Services/Size Micro 1 / Regression Models

Services sector– micro1

ROE=1,9683+0,0∙DLP+98,4309∙DUP+0,0∙MN-0,0∙MB-0,0∙CT

ROA=3,7151-0,0∙DLP+99,1559∙DUP+0,123∙DT-1,0951∙DA-0,0346∙LC

It is observed that the Dupont factor (DUP) consistently emerges as the main explanatory variable, exerting 
a positive and highly significant impact on both Return on Equity (ROE) and Return on Assets (ROA), with 
coefficients of +98,4309 and +99,1559, respectively. The ROE equation reveals that the other predictor variables 
included in the model have practically no effect, indicating that the return on equity is almost exclusively 
determined by the components of the Dupont analysis in this segment.

On the other hand, the ROA model introduces greater complexity, showing that although Total Debt (TD) has 
a marginally positive effect, variables such as Debt to Assets (DA) and Current Liquidity (LC) exert a negative 
impact, suggesting that higher leverage or liquidity can decrease the profitability of the company’s assets. 
Taken together, these models confirm the preeminence of the Dupont model in explaining key indicators of 
financial and asset returns.

Table 5. Sector Services/Size Micro 2 / Regression Models

Services sector – micro2

ROE=78,1856+2495,0986∙LC -2503,5369∙RA+7,9355∙LA +0,0∙CT +0,0∙DLP

ROA=60,6189-373,7328∙LC +367,5587∙RA +5,802∙LA +0,0∙CT +1,1302∙DLP

The ROE model declares a greater contrast between current liquidity (LC) with a positive influence of 
the order of (+2495,0986) in contrast to the Acid Ratio (RA) with coefficients equivalent to (–2503,5369), 
manifesting an inverse relationship of magnitude. Meanwhile, the ROA model declares an equivalent behavior, 
since the Acid Ratio (RA) ratio has a positive influence with (+367,5587) points and current liquidity (LC) in a 
significant negative way amounting to (–373,7328). In this scenario, absolute liquidity (LA) and long-term debt 
(LTD) have a positive and marginal influence, confirming that microenterprise profitability is highly influenced 
by the structure of current assets.

In the Commerce / Micro 1 sector, the preponderance of the Dupont ratio (DU) can be observed as the 
main explanatory variable of profitability in these smaller production units, where the incidence of this Ratio 
indicates a coefficient of +100,00 which infers that the profitability of equity is almost exclusively responsible 
for the management of this variable.
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Table 6. Sector Commerce/Size Micro 1 / Regression Models

Commerce sector – micro1

ROE= -0,00,0∙PRC+100,0∙DUP-0,0∙CT+0,0∙MN-0,0∙MB

ROA= 13,6255-0,0∙PRC+81,1255∙DUP-1,5702∙DA+0,416∙DT-0,2939∙DLP

Regarding ROA, Dupont, although it is initially seen as a significant explanatory variable with a coefficient of 
+81,1255 and total debt with a marginal positive influence equivalent to +0,416, debt over assets (DA) and long-
term debt (DLP) are configured with a negative influence on the return on assets with coefficients equivalent 
to (–1,5702) and (–0,2939).

Table 7. Sector Commerce /Size Micro 2 / Regression Models

Commerce sector – micro2

ROE= 57,6769-2,9583∙LC+1,0445∙RA+3,6288∙LA-0,0∙CT+ 0,0∙DLP

ROA= 47,8958-3,1654∙LC+1,9175∙RA+3,4248∙LA-0,0∙CT-0,0∙DLP

Figure 2. Regression Model Graphs

Regression models for Return on Equity (ROE) and Return on Assets (ROA) in the Commerce / Micro 2 
segment demonstrate that profitability is mainly influenced by liquidity variables, although with opposite 
effects. Both equations reveal that Acid Ratio (RA) and Absolute Liquidity (LA) exert a consistent positive 
impact on profitability indicators, with LA showing a comparatively greater influence. 

In this scenario, current liquidity (LC) is negatively and significantly associated with both ROE and ROA, 
suggesting that an excess of illiquid current assets (such as inventories) reduces the company’s efficiency. The 
Working Capital (TC) and Debt Term (DLP) variables, although they remain in the model due to their belonging.

Consequently, with the declared results, figure 2 summarizes the behavior of the ROA and ROE ratios of each 
of the models built and their 5 best predictor variables, according to Histogram, QQ Plot Graphs, Box Plot Graph 
and Model Validation via residual graph, duly segmented into the sectors of Commerce, Services, Size and ROA 
and ROE ratios.

It can be noted, in particular terms, that the incidence of these ratios in the models is declared in table 
8, considering that 1 is the ratio with the greatest incidence and 5 is the one with the least incidence in the 
management of micro-business ROA/ROE.
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Table 8. Incidence of ratios in Models

Sector / size Ratio Const. 1 2 3 4 5

Services / Micro1 ROE 1,9683 DUP DLP MN MB CT

ROA 3,7151 DUP DA DT LC DLP

Services / Micro2 ROE 78,1856 RA LC LA CT DLP

ROA 60,6189 LC RA LA DLP CT

Commerce/ Micro1 ROE 0,0000 DUP PRC CT MN MB

ROA 13,6255 DUP DA DT DLP PRC

Commerce/ Micro2 ROE 57,6769 LA LC RA CT DLP

ROA 47,8958 LA LC RA CT DLP

DISCUSSION
The findings of this study confirm that the application of multiple linear regression, using the variance inflation 

factor (VIF) and Pearson’s correlation, have allowed, due to their adjusted R2 and R2 coefficients, to build robust 
models(33) to determine the main financial indicators that impact the profitability of microenterprises(21) with a 
segmented approach by sector and size demonstrating the importance of the ratios of Long-Term Debt, Working 
Capital and Current Liquidity in explaining the behavior of ROE and ROA.

The results are consistent with various international studies(24,45,46) that highlight that the application 
of econometric models allows validating the behavior of ROA and ROE in microenterprises, validating the 
methodological statistical construct presented, as well as the predictive capacity of the models developed to 
define the best variables to determine the profitability of the microenterprise. considering the local sectoral 
dynamics.

The findings were contrasted with other studies maded in Mexico,(47) Costa Rica,(38) that highlight that the 
use of financial indicators and the application of econometric models in this productive sector, allow to define 
in the first instance, the economic and financial symptomatology of its microenterprise management as well 
as, the main opportunities for improvement in their operational and financial management, minimizing their 
operational and financial risk, strategically strengthening the behavior of ROA and ROE.(24,45,48)

Should be noted that according to video interviews carried out in the field, it is considered that this study 
demonstrates to the owners of these productive units that, having management tools and techniques applied 
in their respective microenterprises allows them to establish financial techniques and tools to establish a 
management model that promotes growth, strengthening, sustainability, sustainability, competitiveness of its 
productive units contributing to local economic development.

That according to graphic video evidence, it demonstrates to the owners of these productive units that having 
management tools and techniques applied in their respective microenterprises allows them to establish financial 
techniques and tools to establish a management model that promotes the growth, strengthening, sustainability, 
sustainability, competitiveness of their productive units, contributing to local economic development.

The results reinforce international studies(20) that affirm that information-based management(43,44) and the 
strengthening of public policy(30,49,50) would allow, in the first instance, to report a higher and better local 
average profitability(45) in accordance with the structure of economic and financial equity of the microenterprise.
(7,20) Providing the key elements, variables and components and basis for this task,(36,41,44) which are aimed at 
strengthening the sustainability and sustainability of these productive units, as well as inviting the generation of 
certain instances to contribute with new lines of research related(51) to this productive sector and, consequently, 
contribute to the community authorities, actors and economic agents involved in the development of local and 
regional productive development.(52,53)

CONCLUSIONS
This study developed a methodological strategy that is considered statistically robust for analyzing 

corporate profitability based on multiple financial indicators. Variable precision and refinement techniques 
were implemented, considering statistical criteria such as multicollinearity (measured through the VIF) and 
information redundancy between equivalent accounting metrics. Within this framework, the combination 
of Pearson correlation analysis, severe collinearity detection, and multiple linear regression allowed for the 
construction of explanatory models for both ROE and ROA, theoretically adjusted to the study’s objective.

It can be concluded that 6 of the 29 indicators analyzed, Long-Term Debt (DLP) 87,5 % share; Working Capital 
(TC) 75 % and Current Liquidity (LC) 62,5 % and Dupont, Acid Ratio, and Absolute Liquidity with 50 %, are the 
variables that best predict the financial behavior of ROA and ROE, in both sectors and sizes. It can be stated 
that the 5 most frequent predictor variables that best define the behavior of microenterprise ROA and ROE 
within the regression models are: Long-term debt management, Working capital, Current liquidity, Dupont, and 
Acid ratio.
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According to the results, all the models demonstrate statistical significance with p-values ≤ 0,05, which 
allows us to reject the null hypothesis, H-0. which states that “All regression coefficients should be equal to 
zero”. In this scenario, the goodness of fit of the models, defined in R2 and adjusted R2, the coefficients reveal 
heterogeneity in the proportion of the explained variance, where the services sector declares a better overall 
fit than the commercial sector, which is estimated to be explained by the sectoral reality, stability of the 
financial ratios due to exogenous macroeconomic or cultural factors. , the mean absolute error (MAE) and mean 
square error (RMSE) metrics declare the high degree of accuracy in the prediction of the models developed, 
where the services sector shows a lower degree of error than the trade sector, due to the lower degrees of 
volatility of the assets

The models, components and methods presented are consistent with the explanatory statistical configuration 
of related studies, where they declare their predictive capacity, where ratios such as liquidity, indebtedness, 
asset turnover present a positive relationship in ROA and/or ROE, highlighting the need for a holistic strategic 
vision of organizational management. In this context, it is observed that leverage does not affect profitability, 
especially ROA; however, size and liquidity are considered precursors to the profitability of microenterprises.

The study made it possible to build robust regression models of the financial performance of microenterprises 
with a segmented approach by sector and size, demonstrating, in the first instance, a high predictive capacity 
and accuracy, defining the importance of the interpretation of financial ratios in the organizational management 
of the microenterprise  and in particular of the most relevant predictor variables in the behavior of the ROA and 
ROE of the microenterprise to minimize operational and economic and financial risks to optimize the growth 
and development of microenterprises

Limitations
The results are tailored to local reality, and while they are considered replicable at the regional and 

international levels, data collection and availability are a limitation in this type of study

Future studies
It is estimated that future studies should be aimed at inferring degrees of operational risk, the impact 

of training and banking on profitability, as well as measuring micro-enterprise intangible capital through the 
application of non-linear econometric models, time series, exploratory factor analysis, using financial ratios, 
which would undoubtedly allow it to be proposed as a base input in public policy in favor of micro-enterprise 
economic growth and development.
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