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Abstract
The paper deals with the analysis of selected profitability indicators of Czech agricultural businesses of legal 
entities and their subcomponents, based on DuPont analysis. The effect of asset turnover ratio, net profit 
margin ratio and equity multiplier on the value of return on equity (ROE) and return on assets (ROA) is 
studied in relation to the legal form and size group. The analysis of the effect of sub-indicators is performed  
by way of a correlation analysis. Furthermore, the assumption about the influence of sub-components 
indicators on synthetic profitability ratios is verified.

The panel data set we used was obtained from the Amadeus database. The analytical section is based  
upon accounting statements of agricultural businesses of legal entities in the Czech Republic  
within the period of 2011 – 2015. The analysis is based on the calculated values of ROA and ROE, including 
partial values of the sub-components indicator, by using DuPont analysis. The differences between the groups 
of businesses are tested through correlation analysis and subsequently evaluated with respect to the specifics 
of each group. The object of examination was more than 3000 companies annually, on average. The evaluated 
companies were divided, in terms of legal form, into joint-stock companies, cooperatives and limited liability 
companies, and in terms of size structure into small, medium and large businesses.

Keywords
Return on assets, return on equity, DuPont analysis, agricultural enterprise, company size, legal form, 
correlation analysis.

Aulová, R., Pánková, L. and Rumánková, L. (2019) "Analysis of Selected Profitability Ratios  
in the Agricultural Sector", AGRIS on-line Papers in Economics and Informatics, Vol. 11, No. 3, pp. 3-12.  
ISSN 1804-1930. DOI 10.7160/aol.2019.110301.

Introduction
The evaluation of the efficiency and profitability 
of a business, regardless of its field of activity, 
comprises a significant part of managerial decision-
making in terms of operational and strategic 
management. On the basis of such an evaluation, 
one can judge as to the overall performance  
of a business, of which the definition and methods 
of measurement have been an object of interest  
of many expert studies and authors (Král, Wagner 
and Stránský, 2006; Kaplan and Norton, 2007; 
Sardana, 2008; Antony and Bhattacharyya, 2010; 
Wagner, 2011; Schader et al., 2016; Vastola et al., 
2017; Ssebunya et al., 2019) for several years now.

The performance of a business is an important gauge 
not only for the management of the business itself, 
but also for external entities that come into contact 
with the business, and this is precisely why it can 
be interpreted and comprehended in various ways. 
However, in recent years, there has been a noticeable 
trend in the measurement of performance toward 

the use of indicators that prefer the market value 
of a business and take into consideration criteria 
of economic and environmental sustainability,  
as opposed to traditional indicators whose 
foundations are based upon accounting. 
Nevertheless, in practice, emphasis is still 
placed specifically upon measuring the financial 
performance of businesses, a very important gauge 
for both internal and external users. In this regard, 
rate of return indicators in particular are thus  
of vital significance, as the overall efficiency  
of a business can be evaluated on the basis of them, 
and the causes of trends in the achieved economic 
results can also be revealed through their analysis. 

An analysis of profitability can be based,  
for example, upon a detailed examination of rate 
of return indicators by using DuPont analysis  
and evaluating the impact of factors that influence 
the given synthetic indicator. Such an approach, 
which is also the basis for this article, can be seen 
in the publications of authors within a worldwide 
context. As shown in publications by, for example, 
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(Bumbescu, 2015; Soliman, 2003, 2008; Liesz, 2004; 
Mishra et al., 2012; Sheela and Karthikeyan, 2012; 
Burja and Mărginean, 2014; Chang, Chichernea 
and HassabElnaby, 2014; Doorasamy, 2016; Reiff 
et al., 2016), analysis of rate of return indicators 
using DuPont analysis is truly a globally recognized 
methodological approach. However, such a concept 
is also used by Czech authors. Its significance and 
utilization in the area of agricultural and food-
processing businesses is apparent, for example,  
in the following publications: Machek and Špička, 
(2014), Vítková and Semenova (2015), Novotná 
and Svoboda (2010), Střeleček and Zdeněk (2018), 
and Kocisova et al. (2018).

An analysis of synthetic rate of return indicators 
can be successfully based upon a DuPont analysis. 
However, the key task within the entire analysis 
should be to ascertain the influence of sub-indicators  
upon the synthetic indicator. Identifying the main 
factors influencing the ROE, ROA or ROS indicators 
and explaining their influence upon profitability  
and the formation of the value of a business can 
be done, for example, by utilizing correlation 
analysis and regression analysis. The impact  
of selected factors upon the economic results  
of businesses operating within the Czech agri-food 
market is addressed, for example, in the following 
publications: Náglová and Horáková (2016), 
Aulová, Rumánková and Ulman (2013), Lososová 
and Zdeněk (2014), Novotná and Svoboda 
(2010), Novotná and Volek (2015), and Brožová  
and Beranová (2017).

Materials and methods
The objective of this article is to verify  
the assumption that there exist significant  
differences in the impact of ratio sub-indicators  
upon the synthetic indicator of return on assets 
(ROA) and return on equity (ROE) among individual 
groups of agricultural businesses of legal entities  
in the Czech Republic, in terms of both legal 
form and their size. The main objective is fulfilled  
by way of the following sub-objectives:

•	 definition of synthetic indicators  
for the DuPont analysis;

•	 specification of analytical sub-determinants 
of return on assets and return on equity  
on the basis of the DuPont analysis;

•	 evaluation of the strength of correlation  
of the synthetic indicator in regard  
to analytical indicators, within both 
individual size groups and legal forms  
of agricultural businesses, within the years 
being assessed.

The analytical section is based upon longitudinal 
data obtained from the Amadeus database. 
Specifically, financial statements of agricultural 
businesses of legal entities in the Czech Republic 
for the period of 2011-2015 have been used. 
Agricultural businesses of legal entities are divided 
according to legal form into joint stock companies 
(JSC), cooperatives (COOP) and limited liability 
companies (LLC) with their predominant activity 
being agriculture, namely category 01 according  
to the CZ-NACE classification. The authors 
consider non-included activities from category  
01 CZ-NACE to be irrelevant, in view of the object 
of evaluation and its proportion in the income  
of agricultural businesses.

Size groups of businesses are defined on the basis 
of the AMADEUS database methodology as large 
(L), medium (M) and small (S) businesses. 

Large Companies:

•	 Operating revenue ≥ 10 million EUR
•	 Total assets ≥ 20 million EUR
•	 Employees ≥ 1 000 

Medium - sized Companies:

•	 Operating revenue ≥ 1 million EUR
•	 Total assets ≥ 2 million EUR
•	 Employees ≥ 15 

Small Companies

•	 all companies not included into the above 
categories

The structure of analyzed companies and its 
difference between years 2011 and 2015 can be 
seen in Table 1.

Decrease of the number of the enterprises  
in analyzed period is obvious; from viewpoint  
of the type of the company as well as its size.  
It can be stated that the number of LLC exceeds  
the number of JSC and COOPs. Also, the smallest 
share of large companies among all analyzed 
companies is obvious. However, the structure  
of each type of the company can be considered  
as stable in the analyzed period. 

The variability of ROA and ROE is closely related 
to the negative value of these indicators. Negative 
values of ROE were detected especially in group  
of small cooperatives while negative values of ROA 
are characteristic for groups of all small enterprises. 
The negative value of ROA is connected to the loss 
while the negative value of ROE is based not only 
on the loss but also on the negative value of equity; 
that is common for small companies and is usually 



[5]

Analysis of Selected Profitability Ratios in the Agricultural Sector

Source: own processing
Table 1: Number of companies.

Company JSC LLC COOP

Period 2011 2015 2011 2015 2011 2015

Small 105 75 1468 1359 120 79

Medium 462 374 747 578 389 330

Large 87 79 18 15 41 40

produced by cumulative losses of the previous 
periods.

In order to define the relations between synthetic 
indicators (ROA, ROE) and analytical indicators, 
the DuPont model has been used. The model is 
based upon the basic indicator of return on assets,  
which is given as the result of the multiplier 
effect of the profit margin and sales turnover,  
with a subsequent modification, or extended  
in view of the impact of financial leverage (Sheela 
and Karthikeyan, 2012). A basic diagram of this 
analysis can be shown to have the following 
structure:

Source: own processing, according Sheela and Karthi-
keyan (2012)

Figure 1: Return on assets.

ROA = Net Profit/Assets
C1 = Return on Sales = Net Profit/Sales
C2 = Assets Turnover = Sales/Total Assets 

Source: own processing, according Sheela and Karthi-
keyan (2012)

Figure 2: Return on equity.

ROE = Net Profit /Equity
C1 = Return on Sales = Net Profit/Sales 
C2 = Assets Turnover = Sales/Total Assets 
C3 = Financial Leverage = Total Assets/Equity

The relationship between individual sub-indicators 
and the aggregate indicator (ROE, ROA) has been 

examined by way of correlation analysis, specifically 
by utilizing the Pearson correlation coefficient.  
The correlation coefficient (r) can be calculated  
on the basis of the following relationship1:

where x and y are random variables with a common 
normal distribution. The values of the correlation 
coefficient are within the interval of <-1;1>.  
Results of correlation coefficients nearing  
the value of |1| show the aggregate indicator  
to have a strong correlation to the given  
sub-indicator. Positive values show a positive 
correlation, while negative values show a negative 
relationship between the indicators being examined. 
A value of the correlation coefficient equal to 0 says 
that the variables being examined are not correlated. 

In individual years, correlation coefficients 
were calculated for individual sub-determinants  
of the synthetic indicators ROA and ROE.  
The decisive sub-determinants in terms  
of the strength of the correlation of the synthetic 
indicator were thus always selected so as  
to be those that showed the highest value  
of the correlation coefficient. Moreover,  
the significance of the correlation coefficients 
was verified using t-test. In conclusion, given 
coefficients were mostly statistically significant 
on the significance level α = 0.05 or α = 0.10, 
respectively. In terms of the classification  
of businesses, this was conducted according to both 
legal form and size group. 

1 The DuPont analysis in combination with correlation analysis  
is used, for example, by Bumbescu (2015) and Focsan et al. (2015) 
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Results and discussion
Results of the analysis of return on assets 

On the basis of the conducted correlation analysis, it 
is possible to state that significant differences exist 
in the impact of individual analytical sub-indicators 
on the synthetic indicator ROA, in terms of both 
legal form and size of the business (Table 2). 

Small Businesses – ROA

Profit margin (or return on sales) and, to a lesser 
degree and only in some years, assets turnover, can 
be considered significant determinants impacting 
the value of the ROA for SMALL businesses 
of various legal forms. Whereas for small joint 
stock companies and cooperatives there is  
a predominating correlation proximity between 
ROA and return on sales within the five-year period 
under consideration, for limited liability companies 
the main determinant was seen to be assets turnover. 
All of the analyzed correlation proximities can,  
in the case of small businesses, be considered direct 
linear correlations for the determinant of return  
on sales. On the other hand, the correlation 
proximity between return on total capital and assets 
turnover was evaluated as negative. This means 
that while growth in return on sales leads to growth  
in return on total capital, growth in the speed  
of assets turnover leads to a decline in the main 
indicator being analyzed (ROA). 

In the case of small joint stock companies,  
a moderate rate of direct linear correlation between 
ROA and return on sales was proven on the basis 
of the Pearson correlation coefficient. The proven 
correlation can be considered statistically significant 
at a significance level of α = 0,05. The effect  
of the second of the sub-determinants, i.e. assets 
turnover, can be considered statistically significant 
within only one year (2014), where an indirect linear 
correlation between the indicators being assessed 
was proven. This means that growth in assets 
turnover led to a decrease in the value of ROA. 
In the case of small limited liability companies,  
a low to moderate strength of correlation proximity 
between ROA and assets turnover was proven. 

Within the entire period being assessed, this was 
an indirect correlation, and therefore growth  
in the value of assets turnover brought about  
a decrease in the return on total assets. In the case 
of small cooperatives, the relationship between 
return on sales and ROA was shown to be more 
significant; the rate of correlation proximity 
reached a correlation coefficient value of up to 0.3,  
and the direction of the effect of return on sales  
on ROA is a positive one. In one of the assessed  
periods (the year 2011), assets turnover had  
a negative effect on ROA, with a mild to moderate 
degree of correlation. 

Medium Businesses – ROA

For MEDIUM-sized businesses, the conducted 
analysis of relation between return on total capital 
and its main determinants indicates a predominating 
correlation proximity between return on total assets 
and return on sales. This is a direct linear correlation 
that is reflected in instances of a growing profit 
margin through a growing return on total capital. 
The effect of such growth can, in isolated cases,  
be offset by a negative correlation proximity between 
ROA and assets turnover (as occurs, for example,  
in the case of medium joint stock companies in 2011 
or medium limited liability companies in 2014).  
On the other hand, in the case of medium 
cooperatives, one can find a positive rate  
of correlation proximity between assets turnover 
and return on total capital.

In the case of medium-sized joint stock companies, 
significant differing values of correlation coefficients 
were identified in the course of the period being 
assessed. Whereas in the years 2011, 2014  
and 2015, the strength of correlation proximity 
between ROA and return on sales was low,  
in the years 2012 and 2013 it can be assessed  
as medium. Within the entire period being assessed, 
such correlation can be considered positive,  
i.e., direct (growth of one variable will lead  
to the growth of the other variable and vice versa). 
In the years 2011 and 2012, assets turnover 
can be considered a statistically significant  
sub-determinant, with a moderate to medium 

Note: *cannot be unequivocally determined (i.e., there are not at least 3 equal values)
Source: own processing

Table 2: Results of Return on Assets. 

ROA Small Medium Large Intervals of correlation coefficient

JSC C1* C1 C1* 0-0.39

LLC C2 C1 C1 0.4-0.69

COOP C1 C1 C1 0.7-1.0
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strength of correlation proximity. However,  
the achieved results do not unequivocally confirm 
a direct correlation between the variables being 
assessed. In the case of medium limited liability 
companies, it cannot be clearly proven that assets 
turnover has as indirect effect on the value of ROA.  
Within three of the five years being assessed,  
the correlation proximity between ROA and return 
on sales was assessed as being low, with a direct 
correlation.

In the case of medium-sized cooperatives, a positive 
effect of return on sales predominates within  
the three years being assessed (2011, 2012, 2013), 
which is before assets turnover at the conclusion 
of the period being assessed (the years 2014  
and 2015), while the rate of correlation proximity 
greatly differs (on the timeline, it is seen to be 
mild, medium to high for return on sales, and low  
to medium for assets turnover).

Large Businesses – ROA

Unequivocal conclusions arose from the analysis 
of sub-determinants of ROA in the case of large  
companies of all legal forms. According  
to the results, it is typical for large businesses that 
return on equity is determined, on a long-term basis, 
by return on sales, which is classified as having  
a medium-to-high rate of correlation proximity.

For large joint stock companies, it can be 
unequivocally stated that the analytical  
sub-indicator of return on sales shows a strong 
rate of correlation proximity in relation to ROA,  
with the exception of one of the assessed periods. 
A very high degree of correlation was also found 
between ROA and return on sales within all  
of the assessed periods for large limited liability 
companies. This was a direct correlation.  
On the timeline of the period being assessed, large 
cooperatives show identical results, which indicates 
a very high rate of correlation proximity between 
return on sales and return on total capital. 

Results of the analysis of return on equity 

The results of the analysis of return on equity are 
summarized in Table 3. 

Small Businesses – ROE

The results of an assessment of the relationship 
between return on equity and its sub-determinants 
within the agriculture, forestry and fishing sectors 
indicate the significance of financial leverage, 
primarily in the case of SMALL companies having 
the legal form of joint stock company and limited 
liability company. The effect of financial leverage  
impacts negatively upon return on equity.  
In the case of small joint stock companies,  
the indicator of financial leverage with a medium-
to-high rate of correlation proximity was defined 
when analyzing the decisive determinants affecting 
the size of ROE. Statistically, an indirect effect 
of such a variable on the synthetic indicator was 
confirmed. For small limited liability companies, 
financial leverage was also unequivocally 
determined as the dominant analytical indicator, 
with an indirect effect on the evolution of ROE. 
The rate of correlation proximity was evaluated 
within the years being assessed as low. In the case 
of small cooperatives, unequivocal conclusions 
cannot be determined in terms of the effect  
of sub-determinants on the synthetic indicator. 
Within the period being assessed, a significant 
dissimilarity is apparent in terms of the direction 
and rate of correlation proximity between  
the indicators being analyzed. A medium and high 
rate of correlation proximity between financial 
leverage and ROE was identified in the years 
2011 and 2014, but in the years 2012 and 2015  
the correlation between return on sales and ROE 
is shown to be of medium strength. However,  
in all cases, the effect of sub-determinants  
on the indicator as a whole has an alternating 
positive and negative direction. In one  
of the periods being assessed, the indicator of assets 
turnover also appeared to be the most significant, 
but with a moderate positive degree of correlation 
between the variables being analyzed.

Medium Businesses – ROE

Just as in the case of small joint stock companies 
and limited liability companies, MEDIUM joint 
stock companies and limited liability companies 

Source: own processing
Table 3: Results of the Analysis of Return on Equity. 

ROA Small Medium Large Intervals of correlation coefficient

JSC C3 C3 C3 0-0.39

LLC C3 C3 C1 0.4-0.69

COOP C3 C3 C1 0.7-1.0
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also show a provable rate of correlation proximity 
between ROE and financial leverage. For medium 
joint stock companies, the indicator of financial 
leverage was also identified as a statistically 
significant determinant affecting the value of ROE. 
However, for medium joint stock companies,  
an indirect effect on the value of return on equity 
cannot be unequivocally proven, as is the case  
for the group of small joint stock companies. 
For medium joint stock companies, it can 
be unequivocally stated that the analytical  
sub-indicator of return on sales shows a strong 
rate of correlation proximity in relation to ROA, 
with the exception of one of the periods being 
assessed. A moderate rate of correlation proximity 
was also proven for return on sales and assets 
turnover, generally with a predominating positive 
effect on the synthetic indicator. Limited liability  
companies can be characterized as having  
a rather predominating indirect effect between 
financial leverage and ROE. In the case of medium 
cooperatives, the results of correlation analysis 
are significantly heterogeneous. Within two  
of the periods being assessed (2012, 2015), 
financial leverage has a predominating effect, 
while its effect in the year 2015 is negative,  
with a medium rate of correlation proximity 
between the variables. In the years 2013 and 2014, 
variable C2 shows a moderate degree of correlation 
proximity, i.e. assets turnover with a direct 
correlation. In 2011, a positive effect of return 
on sales with a low rate of correlation proximity 
predominates for medium cooperatives. 

Large Businesses – ROE

In the case of LARGE businesses, differences 
were identified between individual legal forms. 
For large joint stock companies, one can find 
(similarly to small joint stock companies)  
a statistically significant medium-to-high rate  
of correlation proximity, with a negative impact 
for the financial leverage variable. Different results 
can be seen for large limited liability companies, 
where the decisive factor for the evolution of ROE 
was identified as being return on sales, with a high 
degree of correlation and a direct effect. A medium 
rate of correlation proximity can also be proven  
in regard to financial leverage, with a direct effect, 
which is the opposite result compared to the other 
size groups for limited liability companies. Large 
cooperatives within the period of 2011 to 2014 
show a high rate of correlation proximity between 
return on sales and return on equity, with a positive 
direction of the effect.

The achieved results of the correlation analysis 

show a differing effect of the sub-determinants  
on the value of the synthetic indicator ROA  
for the individual size groups and legal forms 
within the years being assessed.

While a stronger impact of assets turnover  
on the value of ROA was proven in the case of small 
limited liability companies, in the case of small joint 
stock companies (as well as small cooperatives) 
return on sales was shown to be decisive. It is 
thus apparent that for small companies, the ability  
to effectively utilize invested assets has a large 
impact upon the achieved rate of return. 

In the case of both medium and large businesses 
of all legal forms, it was clearly proven that return 
on sales has the strongest impact on the value 
of the indicator of ROA. For these companies,  
it can thus be presumed that profit margin is  
the decisive factor in a business’s performance 
within a given year. The average realization price 
is thus a decisive factor for performance in the case  
of businesses that are stable in terms of assets.  
The profit margin enables an evaluation of the ability  
of businesses to achieve profit at a given level  
of sales, and reflects the price strategy of the company 
and its ability to manage operating costs. In terms  
of achieved results, these are thus in accordance  
with the results of Chang, Chichernea  
and HassabElnaby (2014), who specifically 
define profit margin as the most important 
indicator of the future evolution of rate of return.  
On the contrary, this result is not in accordance  
with the conclusions of Fairfield and Yohn (2001), 
who consider a more important factor in terms  
of the evolution of profitability to be the assets 
turnover rate. However, it is necessary to realize 
that the agriculture sector has its specifics, which 
can be reflected specifically in profitability results  
(e.g., seasonality, the biological nature  
of production, duality of the structure of agricultural 
businesses, and other factors).  

For all legal forms of medium and small businesses, 
the influence of financial leverage on the value 
of the indicator ROE was proven. In the case  
of large businesses, financial leverage was decisive 
for the evolution of ROE in the case of joint stock 
companies. Current specialized studies indicate that 
small and medium businesses have more limited 
access to external financing resources and are  
thus more dependent upon generated internal 
resources/profit (Uyar and Guzelyurt, 2015; Anuar  
and Chin, 2016). Large businesses usually 
have lower bankruptcy costs and are more 
diversified, and that positively affects their access  
to third-party capital (Rajan and Zingales, 1995;  
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Chen, 2004; Weill, 2004; Song, 2005; Delcoure, 
2007). In the case of large limited liability 
companies and cooperatives, return on sales had 
a decisive influence on the value of ROE, which 
can be explained as cited above. They state in their 
study that the evolution of individual parameters 
of profitability indicators has a much greater 
significance for estimating the future evolution 
of a business’s profitability than does their value. 
Soliman (2008) then confirms that changes  
in the assets turnover rate explain changes  
in the future evolution of the profitability being 
achieved by a business. At the same time, 
Soliman also states that changes in individual 
sub-determinants of rates of return provide useful 
information regarding the operating characteristics 
of companies and can influence both the market 
value of a company as well as the prognosis  
for the business on the part of analysts.

As considered Czech agricultural businesses, 
profitability indicators are analyzed mainly as time 
series development or relating selected performance 
indicators (Machek and Špička, 2014; Lososová 
and Zdeněk, 2014; Náglová and Horáková, 2016). 
Based on the Du Pont model, Mishra et al. (2012) 
identified the profitability key drivers in US farms. 
As key factors affecting profitability are defined 
specialization and receiving government payments.

Conclusion
The aim of the paper was to verify the assumption 
that there exist significant differences in the impact 
of ratio sub-indicators upon the synthetic indicator 
of return on assets (ROA) and return on equity 
(ROE) among individual groups of agricultural 
businesses of legal entities in the Czech Republic, 
in terms of both legal form and their size.  
The analysis was based on longitudinal data 
obtained from the Amadeus database, concretely 
financial statements of agricultural businesses  
of legal entities in the Czech Republic for the period 
2011 – 2015. The relationship between individual 
sub-indicators and the aggregate indicator  

(ROE, ROA) was examined by way of correlation 
analysis, specifically by utilizing the Pearson 
correlation coefficient. Moreover, the impact  
of individual sub-indicators was compared among 
different size-groups businesses (small, medium 
and large) as well as different legal-form businesses 
(JSC, LLC, COOP).

It is obvious, that the profitability indicators are 
influenced by several factors and the intensity  
of their influence differs. The development  
of the profitability can not be considered as identic 
for all analyzes size-groups businesses as well  
as the legal-form businesses. The values of ROA 
and ROE can be influenced by cost management 
or management of production expenses.  
Due to the position of agriculture in the national 
economy, with no power to state the market 
prices; the cost management can be considered 
as an appropriate way to control and manage  
the profitability. 

The cost management may employ target 
inputs application connected to the application  
of fertilizers, seeds or chemical preservation. Also 
the diversification and specialization of business  
activities can be employed effectively. Thus, 
several ways are in compliance with CAP  
and target support of e.g. investments  
in the framework of precision agriculture, fixed 
assets modernization, or a diversification.

On the basis of the conducted analysis of indicators 
of rate of return, based upon the DuPont analysis, 
it is possible to state that significant differences  
do exist in the impact of individual ratio indicators 
on the synthetic indicator, in terms of both legal 
form and size of the business.
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