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ABSTRACT

The Capital Asset Pricing Model (CAPM) allows to assess the risk factor of financial assets based on their correlation with the
market portfolio. The model developed on portfolio diversification theory combines finance and mathematics, giving rise to
more efficient management tools for investments. This research is based on the application of the model through the use of
the beta coefficient. This analysis is performed using a non-traditional approach; it takes into consideration the current eco-
nomic reality of the Colombian agricultural sector and its limited participation in the stock market. The outcome constitutes a
financial management tool that is useful in determining the risk-return relationship, thus corroborating the validity of accoun-
ting information offered by organizations.

Keywords: Model, return, investment, financial indicators, risk.

RESUMEN

El modelo de valuacion de activos financieros (CAPM) permite determinar la relacion del riesgo financiero de activos a partir
de la correlacion entre estos y la cartera de mercado. El modelo desarrollado sobre la teoria de diversificacion de carteras
articula las finanzas con las matematicas dando origen a herramientas de gestion eficientes para las inversiones. La inves-
tigacion permite la aplicacion del modelo mediante su adaptacion con el empleo y célculo del coeficiente beta mediante
técnicas contables. Este analisis se realiza mediante un enfoque no tradicional, considerando la realidad econémica del
sector agropecuario colombiano y su minima participacion en la bolsa de valores. Los resultados obtenidos constituyen una
herramienta de gestion financiera, que refleja la relacion del riesgo y el rendimiento; corroborando la validez de la informa-
cion contable emitidas por las organizaciones.

Palabras clave: Modelo, rendimiento, inversion, indicadores financieros, riesgo.
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INTRODUCTION

Colombia’s agricultural potential presents a very promi-
sing context due to the great diversity of natural resources,
biodiversity, land and climatic conditions that allow the de-
velopment of the agricultural sector. Currently, this sector
is showing economic growth in the immediate future, focu-
sing on the production and commercialization of crops of
different food products and the extraction of raw materials
that respond, to a large extent, to the demand of the do-
mestic market. In 2017, the agricultural sector contributed
significantly to the Gross Domestic Product of Colombia
as compared to other sectors of the country’s economy,
being the one with the highest percentage level of eco-
nomic growth at 5.5% per year (Colombia. Departamento
Administrativo Nacional de Estadistica, 2019).

In this sense, the agricultural sector in Colombia is emer-
ging as one of the most important in the country; accor-
ding to Zuluaga (2018), if the country’s geographical cha-
racteristics were taken advantage of with a serious and
comprehensive policy and the recommendations of the
United Nations and the Rural Mission were taken into ac-
count, Colombia could become a world power. Based on
this viable growth of the agricultural sector, new market
niches have been created for the export of Colombian
agricultural products to different countries. This level of
development has generated greater productivity in the
rural population, thus raising the living standards of this
population.

The current national context calls for an urging need to pro-
mote an investment process that guarantees responding
to the demands of the consumers, through the creation of
a solid technological and industrial infrastructure. Among
the investment alternatives and strategies that can contri-
bute to the development of the sector is the stock market.
This has become an important means for companies to
obtain resources and finance their investment projects. By
2017, the Colombian business fabric consisted of a total of
437,063 registered companies (Colombia. Departamento
Administrativo Nacional de Estadistica, 2019) of which
only 0.015% of these business structures were listed on
the Colombian Stock Exchange (BVC). These figures evi-
dence the low business participation in the BVC, which li-
mits economic growth by restricting access to capital and
financing opportunities, leaving traditional banking as the
only option. The minimal participation of economic sectors
in this field undermines the development prospects of the
current Colombian scenario. To mitigate this situation and
promote economic development, it is necessary to pro-
mote policies and strategies aimed at taking advantage
of the qualities of each economic sector, understanding

its characteristics, difficulties and relevance within the
Colombian economy.

In this sense, it is vitally important for companies not only
to focus on the domestic market, but also to have a holistic
vision of their strengths and weaknesses in order to put for-
th alternatives for improving competitiveness, productivity
and market positioning with the purpose of guaranteeing
their durability over time. At the core of these alternatives
are financial decisions, which consider the return and risk
inherent in the investments undertaken by the companies.
The fundamental aspect of financial decisions consists of
the way the financial manager by selecting the best com-
bination between risk and return to maximize expected
profits (De la Oliva, 2016). For the quantification of these
variables, financial models are used that logically integra-
te finance and financial procedures that make it possible
to determine the risk-adjusted return of all assets.

There is a group of financial models available that allow
assessing the risk-return relationship, facilitating a bet-
ter efficiency in the financial decision-making process.
Among the most widely used models is the Capital Asset
Pricing Model (CAPM). This model allows valuing financial
assets based on their return and risk, taking into account
their correlation with the market portfolio and making use
of stock market information. The CAPM was proposed and
applied by a group of authors who formulated the theore-
tical bases of the model, among whom (Markowitz, 1952;
Sharpe, 1963; Lintner, 1965) stand out; their contributions
enriched the development and consolidation of the mo-
del. The emergence of the model starts from the portfolio
diversification theory, based on the theoretical relations-
hip between financial risk and return as a central axiom of
efficient financial management (De la Oliva, 2016). From
this emergence, the static and passive nature of finance
is changed, giving rise to modern financial theory. The
usefulness of the CAPM for companies and markets has
been proven beyond doubt (Gomez, et al., 2012). Being
a sufficiently accurate methodology for numerous appli-
cations, with great acceptance in the estimation of capital
costs, it is considered an evolution of finance theory (De
Sousa, 2013).

The CAPM allows determining the rate of return used to
evaluate investment alternatives. It is a single-factor mo-
del through which beta coefficient can explain the diffe-
rences between the risk-return factor of assets (Da Cunha
& Veras, 2018). The risk-return relationship from financial
theory is based on the theory of utility in terms of uncer-
tainty (De la Oliva, 2016). Modern organizational manage-
ment theory attributes a central role to the comprehensive
management of the total risks faced by the institution. As
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part of these total risks are the financial risks, which are
associated with obtaining a different result than expected.

Financial risks are the representation of the probability
that the returns obtained from an investment will be di-
fferent from the expected one. Regarding the quantifica-
tion of risk, the author De la Oliva (2016) states that “the
variance measures the dispersion around the measure,
meaning that the higher its value, the more dispersed the
observed returns (or considered in different probabilistic
scenarios) will be around the expected result” (p. 25). The
total risk of an asset can be decomposed into systematic
and unsystematic risks (Kim & Su, 2018). Systematic and
diversifiable risk in efficient investments will only recogni-
ze systematic risk in the link between risk and return, as
it is the one that the investor cannot avoid, due to the fact
that it is inherent to the market and is explained by its re-
lationship with the market (De la Oliva, 2016). The non-di-
versifiable risk involves the part of the return variation that
depends on a macro factor of an economy, therefore, this
type of risk cannot be eliminated by diversification (Kim &
Su, 2018). There are different specific classifications on
systematic risks, among which are: economic, inflation,
financial, interest, rating, foreign exchange, liquidity, rein-
vestment and country risk.

At the core of financial risk theory is the beta factor (B).
This coefficient expresses the interdependence relation-
ship between the returns of an asset “i” and those of the
market portfolio (De la Oliva, 2016). In the financial asset
valuation model the beta coefficient is used to represent
the risk-return relationship. In which the higher the level of
systematic risk (B) the higher the risk for the investors. The
beta as a parameter can take values greater or less than
1, thus showing the sensitivity of the company to the mar-
ket where it is located (Tamara, et al., 2017). These values
show the relationship of the asset with the market through
the following rules of behavior:

» A beta greater than 1 tells us that the asset is aggressi-
ve, i.e. a variation in the market causes a greater varia-
tion in the asset. This is favorable when the market is in
a growth stage but not when it is in a recession stage,

that is why these assets have a higher systematic risk.

» A Beta equal to 1 indicates that the asset is neutral,
that is, a market variation causes the same variation in

the asset.

» A Beta of less than 1 indicates that the asset is not ag-
gressive, i.e. a market variation causes a smaller varia-
tion in this asset. This indicates that these assets vary
less than the market as a whole, therefore these assets

have a lower systematic risk.

For the calculation of this coefficient, the market risk pre-
mium must be taken into account, which refers to the ‘pri-
ce of risk’ (De Sousa, 2013). The risk premium represents
the compensation that investors demand for asset price
variation (Fassas & Papadamou, 2018). Representing the
difference between the expected average return of risky
assets available in the market and the risk-free investment
return (Martinez, et al., 2014). The risk premium is the
additional return required by an investor above the risk-
free rate, as compensation for the risk assumed in the in-
vestment. Risk that in the CAPM model only corresponds
to the systematic risk (Beta Coefficient) since the non-sys-
tematic risk or diversifiable risk can be reduced with the
conformation of investment portfolios.

The compensation for the risk assumed is defined as re-
turn; in this sense, the higher the risk, the higher the com-
pensation should be. The measurement of performance
in companies is done by means of financial ratios analy-
zed with the use of company accounting information as
a rule of thumb to understand the trade-off between risk
and return.

The Return on Equity (ROE) is among the most widely
used indicators is, which is defined as the ratio between
the known or expected result, after interest, and the
company’s equity (Escribano & Jiménez, 2014). Return on
equity measures the profit earned on the common sha-
reholders’ investment in the company (Gitman & Chad,
2012) showing the profits generated from the capital
subscribed by the owners of the business. Another in-
dicator used for profit measurement is Return on Assets
(ROA) this indicator shows the capacity of the asset to
produce profits regardless of how it has been financed
(Anaya, 2018).

In an analysis carried out on the application of the model in
different contexts, different application edges are eviden-
ced. Taking as a starting point the research of Tamara, et
al. (2017), a methodology on the calculation of beta is put
forth. It analyzes three alternative methods of calculating
the beta coefficient, taking as its basis of analysis compa-
nies listed on the Colombian Stock Exchange. The authors
Bilinski & Lyssimachou (2014), analyze the use of the beta
coefficient as a strong predictor of positive and negative
returns, which can be used as a risk control in empirical
tests. The research by Menéndez, et al. (2012), presents
the relationship between the beta of the stock market of
Spanish listed companies and and information as to effi-
ciency and productivity indicators, accounting variables
and macroeconomic environment indicators; all of which
make it possible to substantiate the direct influence of the
independent variables on the behavior of risk. The authors
St-Pierre & Bahri (2006), verify the feasibility of using the
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accounting beta as a measure of risk, identifying the exis-
tence of intrinsic risk factors in the financial information
used. Rotstein’s research (2002) presents a comparative
analysis between accounting beta and market beta, using
a sample of 10 Argentinean companies listed on the stock
exchange.

The research presented has its starting point on the mi-
nimal business participation in the stock market, which
restricts the economic development of the SMEs by not
having a tool that can be used for the identification of risk
in non-listed companies. In this sense, a derivation of the
CAPM model is proposed through the use of accounting
information considering the financial reality of closed ca-
pital corporate structures. To this end, the use of ROE and
ROA is proposed as the basis for calculating the beta
coefficient to estimate the relative risk of accounting ear-
nings and market behavior. Therefore, the objective is to
use the accounting beta as a measure of systematic risk
in the application of the CAPM in SMEs of the Colombian
Agricultural Sector.

MATERIALS AND METHODS

This research was conducted following the quantitative
approach because the data collected were processed
through the application of a series of formulas that allow
measuring the relationship between risk and return. The
research design was non-experimental, for there was no
manipulation of the information analyzed. For the develop-
ment of the research, a procedure based on the following
stages is proposed:

Stage 1, a search for information was carried out on the
web page of the Superintendencia de Sociedades through
the Integrated Corporate Information System. SEMs clas-
sified according to ISIC Code Group 012 Permanent agri-
cultural crops of division 01 agriculture, livestock, hunting
and related service activities of section A agriculture, li-
vestock, hunting, forestry and fishing that reported finan-
cial information in 2017 were analyzed.

In stage 2, the segmentation of the information of
Division 01 is carried out, using the data from Group 011:
Permanent agricultural crops, which are distributed in the
in the subcategories summarized in Table 1.

Table 1. Summary of information for each subcategory.

CIllU CODE Name of the Subcategory Companies
Tropical and subtropical fruit

A0121 crops 23

A0122 Plantain and Banana crops 41

A0123 Coffee crops 18
A0124 Sugar cane crops 86
A0125 Flower of Court crops 51
AO126 Oil palm (_African lPaIm) and 114

other oleaginous fruit crops

Crops of plants used for the pro-
AOT27 duction of beverages 3
AO128 Spice, aromatic, and medicinal 5

plants crops

In stage 3, based on the identification of 338 companies
in the selected subcategories, the ROE, ROA and accou-
nting Beta indicators are calculated using financial infor-
mation from the 2017 annual financial balance. Once the
results are obtained, the CAPM model is applied.

As a starting point of the proposed sequence of calcula-
tions, the calculation of the Return on Equity is performed,
as shown in equation 1 (Martinez, et al., 2014).

Net Income
ROE=—""7—"7""—"
Total Equity

Equation 1. Return on equity

Once the Return on Equity has been calculated, we
proceed to calculate the Return on Assets, by applying
Equation 2 (Anaya, 2018).

Net Income
ROA =

Average Total Assets

Equation 2. Return on Assets

Once the ROE and ROA financial indicators have been
calculated, the Beta coefficient is calculated. The calcula-
tion of the coefficient is represented by the covariance bet-
ween the accounting returns of the company under analy-
sis and the returns of the sector, divided by the variance
of the sector’s returns. This way of calculation is argued
under the assumption that there is a significant correlation
with the market portfolio returns, therefore, as this corre-
lation exists the accounting beta tends towards the true
beta of the company (Tamara, et al., 2017). With the above
context as a reference, the calculation of the accounting
beta is performed based on the Return on Equity using
the method described in equation 3 (Rotstein, 2002).

COV(ROEg, Riym)
VAR (Rppm)

Beta Coef ficient =

Equation 3. ROE-based Beta coefficient
Where:
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ROA_.: Represents the Return on Equity of the company.

RIMm: Represents the annual Return on Equity of the
sample. Equation 4 (Rotstein, 2002) is applied to calculate
the ROE of the sample.

,ROE

n

RfMiﬂ -

Equation 4. Accounting returns ROE of the sample.

For the calculation of the beta coefficient based on the
Return on Assets, the calculation method detailed in
Equation 5 (Rotstein, 2002) is applied.

COV(ROAg, Riygm)

Beta Coefficient =
VAR(Rpygm)

Equation 5. ROA-based Beta coefficient
Where:
ROA_: Represents the Return on Assets of the company.

R, Represents the Return on Assets of the sample, for
its calculation equation 6 (Rotstein, 2002) is applied.

" ROA

n

RIMr:r:

Equation 6. Annual Accounting returns ROE of the sample.

In order to measure the return generated by the compa-
nies that have been analyzed, the CAPM model is applied.
Where the returns is equal to the risk-free rate, (), plus the
accounting beta coefficient K multiplied by the market risk
premium, see equation 7.

Equation 7. Capital Asset Pricing Model

Ke= re+Belr - re)

Where:
= Risk-free rate

= Expected rate of return of the market where the asset
is listed

= Beta coefficient

For the identification of the risk-free rate , the interest rates
of term deposit certificates (CDT) are used as a financial
instrument. For the development of the research, the in-
terest rate of the 360-day term CDTs issued by the Banco
de la Republica de Colombia, calculated with information

from the Superintendencia Financiera de Colombia, is
used.

RESULTS AND DISCUSSION

Having analyzed the 338 companies under study, the re-
sults obtained from the ROE and ROA performance in-
dicators for each subcategory of permanent agricultural
crops are presented as shown in Figure 1.

y (ROE) = 0,0348x - 0,1205
Rz = 0,2314

50%
40%
30%
20%

10%

0%

-10%
y (ROA)= 0,0289x - 0,0798
-20% R* =0,5137
300
30% a0121  A0122
—+=ROE -8,41% 4,46%

ROA -4,90% 3,11%

AD123
6,60%
1,26%

A0124
5,38%
3,82%

AD125
-26,52%
1,98%

AD126
1,83%
1,12%

A0127  AD128
8,78% 36,92%
5,70%  28,32%

Figure 1. ROE and ROA performance indicators.

Figure 1 shows the behavior of returns for the subcatego-
ries studied. By calculating the ROE and ROA indicators,
the accounting betas of the sector can be calculated. In
the case of the accounting betas calculated on the basis
of the Return on Equity, see (Figure 2). The 26.63% of the
sector’s betas present a negative result, 1.73% are in a
range between 0.9 to 1.2, showing a movement proportio-
nal to the sector’s reference index, while 71.60% are in a
range of 1.2 and above. These results show a very dispro-
portionate mobility, evidencing a higher risk in relation to
the reference sector.

AD121 AD122 A0123 A0124 AD125 AO0126 A0127 AD128
12

10

y{#-ROE) = 0,9603x - 3,3214

[ T U R SR o A ¢ )

Figure 2. Accounting beta based on ROE.

In the case of the accounting betas calculated based
on the Return on Assets (Figure 3). 27.81% of the sector
betas present a negative result, 47.04% present a value
between (0 and 0.9) evidencing a lower variability with re-
ference to the sector index; while 6.21% are in a range
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between 0.9 and 1.2, showing a movement proportional
to the sector reference index; 18.93% of the accounting
betas are in a range of 1.2 onwards. These results show a
very disproportionate mobility evidencing a higher risk in
relation to the benchmark sector.

AC0121 AO0122 A0123 A0124 AD125 A0126 A0127 AD128

y{f-ROA) = 0,5732x- 1,5793 -

Figure 3. Beta coefficient based on ROA.

Figure 2 and 3 show the result of the beta coefficient cal-
culation based on the ROE and ROA financial indicators
for each subcategory. The accounting betas of the sector
present a very heterogeneous distribution, in an overall
distribution of the results there is a significant dispersion
of the results obtained. In the case of the categories with
beta coefficient greater than 1, this result means that the
companies in these subcategories react more aggressi-
vely to market movements, presenting a greater systema-
tic or non-diversifiable risk. This context is beneficial when
market circumstances and varying are favorable; the
opposite happens when there are variables that hinder
normal market operations and this reduces their returns,
companies will react aggressively to this behavior and re-
flect a greater reduction in their returns. In the case of
subcategories with an beta coefficient coefficient of less
than 1, the companies in these subcategories are less ag-
gressive and respond less to market variations, reducing
systematic risk.

According to the behavior of the financial asset valuation
model, companies’ returns are valued taking into accou-
nt their level of systematic risk or accounting beta coeffi-
cient. Regarding the results obtained from the application
of the CAPM based on the Return on Assets for the sub-
categories of permanent agricultural crops, the result is
shown in Figure 4.

AD121 AD122 AD123 A0124 AOD125 AD126 AD127 AD128
140%

120%
100%
80%

60% ¥ =0,092x-0,1939 | .

40%
20%
0%

-20%

Figure 4. Behavior of the CAPM based on Return on
Assets.

The results obtained show a positive CAPM for all the com-
panies in this sector, according to the CAPM calculated
with accounting beta based on ROA. This behavior shows
that these companies have lower systematic risk and a
financial viability that could satisfy the investor's expec-
tations, as long as the market conditions guarantee the
behavior of the yields to be stable or with a tendency to
increase. The results obtained from the application of the
CAPM based on the Return on Equity for the subcatego-
ries of permanent agricultural crops are shown in Figure 5.

AD121 AD122 AD123 A0124 A0125 AD126 A0127 AD128
25,%

20,%

15,%

,0175%- 0,0297 [
10,% I

5,%
0,%

-3,%

Figure 5. Behavior of the CAPM based on Return on Equity.

For the case of the CAPM results with ROE-based accou-
nting beta, there is a dispersed behavior where positive
CAPM results are evident for the subcategories (A0121,
A0125, A0127, A0128); whereas subcategories (A0122,
A0123, A0124, A0126) show negative CAPMs and an
aggressive tendency to market movements, which puts
these companies into a category of assets in which risk
avoiders would not invest. Based on these results, we cal-
culated the level of correlation between the financial indi-
cators and the calculated CAPM, obtaining the following
results summarized in Table 2.
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Table 2. Linear correlation coefficient.

ROE ROE-based Correlation ROA ROA-based Correlation
CAPM Coefficient CAPM Coefficient
-8,41% 2,38% -4,90% 18,06%
4,46% -0,19% 3,11% 4.51%
6,60% -0,02% 1,26% 5,39%
5,38% -0,14% 3,82% 4,54%
0,158 0,916

-26,52% 16,44% 1,98% 4,89%
1,83% -0,17% 1,12% 551%
8,78% 0,33% 5,70% 5,56%
36,92% 20,74% 28,32% 127,62%

Table 2 shows the correlation coefficients between the fi-
nancial indicators and the CAPM. On the one hand, the
correlation between the ROA indicator and the CAPM
base ROA shows a high degree of association. However,
there is a low degree of correlation between the CAPM
base ROE and the ROE financial indicator.

CONCLUSIONS

Companies make decisions based on financial indicators,
market analysis and other types of information, and do not
take advantage of the qualities of CAPM as a viable sou-
rce of information for assessing market performance and
the risk inherent to capital.

The use of the accounting beta allows an accurate risk as-
sessment of unlisted companies (there is a high percen-
tage of these in Colombia) by focusing on the company’s
intrinsic risk. This coefficient is very useful, for its calcu-
lation is based on available financial and accounting in-
formation, which makes it possible to identify the specific
relationship between systematic risk and non-controllable
variables. The application of the procedure proposed
allows the calculation of the sector’s return for closed ca-
pital companies, avoiding the theoretical and technical
restrictions for determining the beta coefficient in emer-
ging markets—being the Colombian market the case.

The analysis put forth in this paper can be instrumental
in stimulating financial investment in the Colombian agri-
cultural sector. It allows the investors to perform in a more
up-to-date financial environment, which highlights the va-
lue of the accounting information that is obtained from the
corporate structures.

The accounting information has qualities that can be used
for a better financial analysis, thus allowing for better de-
cision-making. This is only possible with the correct appli-
cation of accounting standards, in order to obtain truthful

and accurate information about the economic reality of
the companies. The International Financial Reporting
Standards (IFRS), in its regulatory framework, conceives
that financial information should be treated under the fo-
llowing criteria:

Assets should be valued based on their current real
market.

Assets should have the capacity to generate returns.

Assets should be classified into two categories: tho-
se that generate returns; and those that are for the
company’s internal use.

Inventories should be valued based on their price, less
the cost of disposal.

Value financial instruments; recognize as deferred only
those that fall into the definition of an asset.

Develop contingency plans and make provisions on
the basis of possible adverse events.

Based on the above criteria, it has been corroborated
that the accounting information can be used for the appli-
cation of the CAPM method. The International Financial
Reporting Standards application rules consider that the
presentation of financial information does not rule out the
time value of money.
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