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Abstract 
The objective of this work is to present an alternative method for approximating the beta 

coefficient in valuations and investment projects where the risk-return relationship is not 
observable, making it difficult to obtain the cost of capital for the capital asset pricing model 
(CAPM). 

The proposed methodology implements a simulation model of expected returns based on 
assumed scenarios for the construction of the free cash flow (FCF). This allows obtaining data 
to determine the beta coefficient of the project for a segmented investor2, considering possible 
idiosyncratic market shocks (positive and negative). 

The proposal was applied in a professional valuation of a publicly traded company. The 
comparison of results confirms the viability of its application in investment projects. 
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Introduction  
Generally, the main difficulty in valuing investment projects in emerging countries lies in 

obtaining the cost of entrepreneurial capital through the application of the Capital Asset Pricing 
Model (CAPM). This is because the beta coefficient required for its determination cannot be 
directly observed. This situation generally arises when dealing with a closed-end company, 
when determining the return on an investment project in a new company, or if the company is 
already operating, the initiative will be oriented towards a new product line or a combination of 
the above. 

The financial literature indicates that the alternative to avoid this obstacle, is to drawn on to 
the use of a company that is considered comparable, or the use of ad hoc procedures. 

This paper presents an alternative way to obtain the beta coefficient. It is proposed a 
methodology that addresses two aspects: 

a) to avoid using a comparable and, 

 
1 The views expressed in this work are those of the author and do not necessarily reflect the views of the 
National Technological University. 
2 This paper assumes that the agent invests all of his/her wealth in a portfolio composed exclusively of 
project. 
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b) the possibility of applying the CAPM using expected returns of the project (asset) 
instead of historical returns, as originally assumed in the model's conception. 

This development was carried out based on a valuation performed on Telecom Argentina 
S.A. in 2008, which is a publicly traded company. This allows for a comparison of the 
coefficient opportunely applied in its valuation with the one obtained under the proposed 
methodology. 

 

1. Background 
The capital asset pricing model (CAPM), developed by Treynor (1961), Sharpe (1964), 

Lintner (1965), and Mossin (1966), is the most widely used tool by practitioners and academics 
to define the required return on an investment. It predicts the theoretical equilibrium price of an 
asset. It is defined in this postulate: 

 e f L m fK r r r                                                                  (1) 

Where ke is the cost of equity with debt capital, rf is the risk-free rate, L is the levered beta 
coefficient and rm is the market return. 

In the CAPM, the beta () of an asset j is defined as its variability. This is the volatility of 
the market index (rm) in relation to its average. It quantifies the systematic risk of asset j. 
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Where ( , )j mr r  is the covariance of the return of asset j with respect to the return of the 

market index m and 2
m corresponds to the variance of the index. Alternatively, beta is the 

product of the quotient of the standard deviations of j and m with the correlation coefficient 
between asset j and the market index m. Therefore, beta adjusts the individual unsystematic risk 
by quantifying only the non-diversifiable aspects.  

According to Modigliani and Miller (1958), the value of a levered firm (VL) is equal to the 
value of an unlevered firm (Vu) plus the tax benefit (Ef) of debt, which is: 

L uV V Ef                                                                          (3) 
Hamada (1972) incorporates the Modigliani and Miller (1958) concept of the cost of levered 

equity capital in the presence of taxes into the CAPM, so the following must be satisfied: 
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Where ku is the unlevered cost of equity, T is the corporate tax rate, D and E are the market 
values of debt and equity, respectively. 

 
If we replace ku with its definition3 in (4): 
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Solving for 

 
3 ku = rf + u(rm-rf) 
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As demonstrated by Fama (1977), the market value of a cash flow is the expected present 

value discounted at a risk-adjusted rate for each period. He particularly states that, if there is 
uncertainty about a cash flow to be realized over time, it is not due to the indeterminacy of the 
future values of "market parameters", such as the market risk premium and risk-free interest 
rate. A company's beta coefficient is related to the risks of the company's future cash flows. If a 
project is assumed (where the investor is segmented), its systematic risk is implicit in the 
variability of the free cash flow. 

To carry out the valuation using the CAPM for those assets whose beta coefficient is not 
observable4, the specialized literature proposes the option that allows to overcome this 
inconvenience: to substitute it with one considered comparable. 

There are different alternatives for this:  
a) using statistical tools5 
b) through regression of accounting data 
c) applying the beta coefficient of a company considered similar or comparable. 

 In all cases, the value of the coefficient obtained is levered. Therefore, it must be delevered 
using (8) and re-leveraged6 to the capital structure being considered, using (7). 

The expected return of an asset is the weighted average of all its possible future outcomes. 
The weights assigned to each outcome, reflecting their relative importance, represent the 
probability of each event occurring. 

This method allows us to determine a parameter that establishes the most probable return of an 
asset under risky conditions. It achieves this by considering not only all possible random 
outcomes, but also the degree of probability with which the different scenarios that generate 
those returns may occur. 

The expected return of asset j is determined as: 
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Where pt is the probability of occurrence of a given scenario and rj is the percentage return of 
asset j for that state of nature. 

The quantification of the risk of a random variable is represented by the deviations of the 
different possible outcomes with respect to their expected mean value7, i.e: 

j j jr r r


                                                                        (10) 

Where srj is the deviation of the return of asset j for a given state of nature and jr


 its average 

return. 
Since deviations can occur both in excess and in deficit, to avoid offsetting results, the 

variance is taken as a measure of dispersion around the mean value. 
2

2 ( )j j jr r r
   

                                                                   (11) 

 
4 Investment projects that are different from and independent of the firm's main activity and/or privately 
held companies. 
5 Linear regressions to determine the covariance of the asset return with respect to the market return and 
variance of the market return (see equation 2). 
6 In cases where the discount rate used is the WACC, a calculation circularity arises. See López Dumrauf 
(2013) pp. 640-646. 
7 Markowitz argues that the sample mean can be used as a proxy for the population mean because it is an 
unbiased estimator. 
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2.1 Different methods for obtaining the beta coefficient 
The following are the two most commonly used methods for determining the value of 

companies whose capital is not traded on the stock market. 
 
2.1.1 Comparable beta method 

It consists of identifying one or more companies that operate in the stock market whose 
particularities are reasonably similar to those of the project under study, allowing their 
replacement with this observable beta coefficient in the determination of the cost of capital. The 
characteristics that a comparable must have are to belong to the same industrial sector, with a 
similar cost structure, expenses and operating results before financing. The discrepancy that 
may arise is with respect to the capital structure (debt/equity ratio). This is solved by 
deleveraging the comparable and re-leveraging with the corresponding D/E ratio of the asset. 

This method assumes that there is a relationship between the return of the twin asset and the 
market index of a developed country, and that this relationship is the same as that between the 
expected returns of the local project and the domestic market index. 

 The use of a comparable company methodology does not take into account specific factors 
present in the privately held company, which can cause its beta coefficient to vary, such as 
business model, market position and strategy, among other factors. 

There are times when it is not possible to identify a good individual comparable, and it is 
necessary to use a sector (an average of the betas of the companies that make up the industry 
or sector), as indicated by Fuller, R. and Kerr, H. (1981). It is important to note that, in their 
observations, the line of business operated in the same geographic area. 

Erb, C., Harvey, C. and Viskanta, E. (1996) argue that in segmented capital markets, it is not 
appropriate to use the country beta with respect to the developed country market as a measure of 
risk. In fact, an incorrect application of this methodology could lead to serious underestimates 
of the cost of capital in segmented equity markets. 

Gray, S. (2008) concluded in his study of a set of Australian energy companies that beta 
coefficients are generally influenced by "noise", which makes the results obtained statistically 
unreliable. He observed that estimates of low betas are more likely to be negatively biased and 
underestimate the true beta. 

 

2.1.2 Accounting beta 
It is determined by comparing the company's accounting performance metrics, such as ROEj 

with the same ratio for the market (ROE m). 
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This coefficient obtained by applying equation (12) can be used for any privately held 
company, although the frequency of data collection is more spaced out than that obtained in the 
market, given that the time required for accounting registration is longer.  

The use of accounting betas is only valid when there is a significant correlation between the 
company's accounting performance and the market. Its inapplicability is materialized in those 
cases of projects that do not have previous operating data for its determination.   

3. Development 
Current knowledge remains inconclusive regarding whether the comparable  coefficient 

provides an accurate measure for quantifying the systematic risk of a privately held company. 
However, the study by Fama, E. (1997) on pricing equations suggests that a company's beta 
coefficient is linked to the risks associated with its future cash flows. This aligns with the 
current proposal, lending it some validity.  

This section presents the empirical case of obtaining the coefficient for the company 
Telecom Argentina S. A. 
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3.1 Method 
The procedure proposed in this paper consists of determining the beta coefficient applicable 

to an investment project8, obtaining the expected return of the asset by applying the Monte 
Carlo simulation technique. To do this, the following steps are carried out: 

 Assemble the simulation model and determine the parameters of the distribution 
function of the expected of the project's free cash flow (E(IRR)).  

 Calculation of the variance of the expected return of the project, in this case (
TE). 

 Calculation of the market's expected return variance (
m). 

 Determination of the covariance between the expected market returns and the 
expected project returns  ( , )m TEr r  . 

 Obtaining the project's systematic risk: 2

( , )m TE
TE

m

r r


  

The proposal aims to obtain the empirical beta coefficient of the company Telecom 
Argentina S.A., according to the professional valuation developed by López Dumrauf (2008). 

The purpose of using the valuation of the aforementioned company is twofold. First, since it 
is a publicly traded company, it allows for an objective empirical comparison of the result 
obtained by applying the proposed method, which can be contrasted with the true beta 
coefficient calculated from historical market data. Second, to build the simulation of the 
projected free cash flow (FCF) required by the method (sales growth, evolution of the cost and 
expense structure, working capital, etc.), the assumptions used in the valuation of Telecom 
Argentina S.A. have been applied. 

3.1.1 Description of the method 
To obtain the expected return of an investment project or a privately held company, five 

states of nature are considered regarding the future prospects of real Gross Domestic Product 
growth (GDP)9. Repetitive simulations of the projected FCF are used, thus obtaining a 
frequency distribution of the expected return, quantified by its internal rate of return (IRR). 

The following describes the different steps to obtain the beta coefficient of an asset not 
observable in the market. In sections 3.1.2 to 3.1.3, the information and values of the 
independent input variables for the model construction are presented. In items 3.1.4 to 3.1.9, the 
partial results for obtaining the simulated beta coefficient are presented. 

 

3.1.2 Definition of the values of the model inputs  
Table 1 presents the original growth assumptions used in the professional valuation carried 

out by López Dumrauf (2013) for the company Telecom S.A., which have been kept constant 
for the present work. 
 
Table 1 Valuation assumptions applied in the preparation of projected free cash flows 
 

 
 

Source: Author’s estimates based on valuation data of Telecom S. A. - López Dumrauf (2013) 
 

 
8 Or a privately held company. 
9 The probabilities of the expected future macroeconomic states are shown in column Pt of Table 3. 
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3.1.3 Introduction of risk 
 Table 8 of the appendix shows the parameterization of the independent input variables of the 

model for obtaining the simulated FCF. Direct costs, administration and marketing expenses are 
assumed as a percentage of sales for the period. 

 For the same, a normal distribution has been adopted, whose mean is the annual variation 
used in the valuation and its standard deviation has been calculated from the historical data 
presented in Table 7 of the appendix. 

 

3.1.4 Projected income statement and free cash flow  
The income statement and FCF presented in Table 2, have been used in the valuation of 

Telecom Argentina.  
 

Table 2 Projected income statement and projected free cash flow.  
 

 
 

Source: Author’s estimates based on valuation data from Telecom S. A. - López Dumrauf (2013).  
                Variation of fixed assets in Per. 0. See table 14. 
 
 

3.1.5 Obtaining the frequency distribution of the company's IRR 
Based on the model structure presented in Table 2, the base case free cash flow is simulated10, 

using the Monte Carlo method, the distribution of Telecom Argentina's expected return is 
obtained. The simulated values are presented11 in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 

 
10 Note: The simulation was performed using the @Risk software with 10 simulations and 200,000 t 
iterations per simulation. 
11 Note: The data corresponding to the simulated values, maximums, mean, and minimums of the IRR are 
presented in table 11 of the appendix. 
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Figure 1 Simulated IRR frequency distribution 
 

 
 
Source: Author’s estimates.  

 

3.1.6 Calculation of the variance of Telecom Argentina's returns 
The table 3 see calculation mechanics for the variance of Telecom Argentina's expected return. 

This table describes the calculation mechanics for determining the variance of Telecom 
Argentina's expected return. This is based on the probability of occurrence (Pt), the 
corresponding state of nature (macroeconomic situation12), and the simulated profitability 
values. 

 
Table 3. Determination of E(rTE ) values for a 95% confidence interval and calculation of variance. 

 

 
 

Source: Author’s estimates. 
 

Where TEr is the expected return of Telecom Argentina in each scenario; TEr is the expected 

average return of Telecom Argentina, and 2
TE  is its variance. 

 

3.1.7 Calculation of the Merval frequency interval and its variance 
To determine the expected annual return of the market index (Merval), with a 95% confidence 

level, we start from the data presented in Table 4, whose historical values are shown in table 10 
of the annex. 
 
 
 

 
12 Note: The probability of occurrence of each state of nature is based on assumptions about the expected 
GDP growth for 2008. Please refer to table 1 - professional valuation by López Dumrauf (2013) for the 
percentage variation of GDP. 
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Table 4 Determination of values for a 95 % confidence interval for the market index. 
 

 
 
Source: Author’s estimates. 
 
 
The expected average return of the market index and its variance, are obtained by applying the 

same method as in 3.1.6, as shown in table 5. 
 

 
Table 5 Obtaining the variance of MERVAL. 

 
 

Source: Author’s estimates.  
 
Where rm is the expected market return for each state of nature y      corresponds to its 

variance. 
 

3.1.8 Covariance calculation 
To determine the covariance between Telecom Argentina's returns and the market index is 

applied: 

  ( , )
1

t

TE m t TE TE m m
n

P r r r r


                                             (14) 

 
Table 6 presents the calculation mechanics for obtaining the covariance between the company 

and the aforementioned index. 
 

Table 6 Covariance calculation 

 
Source: Author’s estimates. 
 

(13) 

2
m
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3.1.9 Determination of  
From the calculation of the covariance and variance of the market index, using equation (2), 

we obtain:  

0,02180
0,64

0,03397U    

To compare the result obtained with this methodology with the one applied in the valuation13 , 
we proceed to re-leverage U with the corresponding capital structure, that is, a D/E 
ratio=0.1869. Using (7)14, we arrive at: 

´ 0,72L   

Since the company we are dealing with is publicly traded, obtaining L through linear 
regression using annual data yields a value of 0.72. In figure 2, the equation of the characteristic 
line of the asset is: 

´( )TE L mE r r                                                                  (15) 

It can be seen that there is only one factor that affects the systematic risk of the asset, namely 
the slope of the line or L. The data provided by the market for its calculation is presented in 
Table 10 of the appendix. 

 
Figure 2 Regression line of Telecom Argentina vs. Merval (annual data). 

 

 
Source: Author’s estimates. 

 
Studies, such as those by Altman et al. (1974), Sholes and Williams (1977), and others, have 

shown that the value of the coefficient can vary depending on the time scale of the returns 
used in its calculation. The impact on the estimation of caused by the periodicity of the data 
used is known as the interval effect. This bias in the estimation of beta has been attributed by 
Cohen et al. (1983) to the lag in the adjustment of asset prices, mainly in small companies. 

 In principle, it would seem preferable to use daily returns over weekly, monthly, or annual 
returns. However, it can be argued that the effect of new information does not always affect 
daily or weekly prices, especially in emerging markets, as their adjustment may be delayed. 
When the time interval is increased, prices contain more information, minimizing the impact 
caused by delays. 

Figure 3 shows the value of L = 0.73 obtained by linear regression with the same time period 
of data, but with monthly frequency (see Table 14). 

 
 
 

 
13 Note: The leveraged beta (L) applied in the valuation performed by López Dumrauf (2013), is 0.73. 
14 Note: Being the tax rate T = 0.35. 
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Figure 3 Regression line of Telecom Argentina vs Merval (monthly data). 
 

 
 

Source: Author`s estimates. 
 

4. Conclusions 
 

The CAPM model is widely used by academics and practitioners for the determination of the 
value of assets, both financial and real. It is from this model that the importance of the beta 
coefficient as a risk estimator can be seen. 

When using a comparable company when is not observable, it is assumed that the 
relationship between the returns of the comparable company and the developed market is 
similar to the relationship between the returns of the domestic company and the emerging 
market. 

This paper presents an alternative for the application of the CAPM to local companies where 
their beta coefficient (is not observable. 

Using simulation tools, information about the company's returns is generated. With the sample 
of expected returns, it is possible to determine the beta coefficient (ratio of a privately held 
company. 

Comparing the L = 0.73 (observable) applied in the valuation of Telecom Argentina S.A., and 
the L´ = 0.72 obtained using the proposed methodology, it can be seen that they are very close 
in value. 

In the genesis of the CAPM's operation, isclosely related to the asset's ability to generate 
future funds, since the model expresses the minimum fair return that should be required. 

Beta contributes to the valuation model by quantifying the unique risk that the asset 
possesses in determining its return. This fact is a condition of the variability of the expected 
FCF. 

  It is the opinion of the author of this work that, conceptually, the application of comparable 
betas to value privately held companies in emerging markets presents inconsistencies. While it 
may be possible to find a company to use that reasonably meets the requirements stated in 2.2.1, 
such a company would be operating in a developed nation with a stable economy, a mature 
legislative and executive branch, and different and stable productive, commercial, labor, and tax 
regulations compared to most emerging markets.  

Legal security, along with legislation, provides an institutional framework for the long-term 
progress and stability of businesses. These characteristics are not always present in developing 
markets. 

The tools applied by central governments in developed countries to monitor and intervene in 
the phases of the economic cycle are more effective than identical instruments used in emerging 
economies. 
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Therefore, the management of "comparable" companies has a different idiosyncrasy in 
corporate and strategic management, for their development and maximization of the value of the 
company's shares, compared to companies operating in emerging countries.  

Some of the issues mentioned above are only partially reflected by the comparable's beta 
coefficient. The aforementioned is also not fully captured by the country risk premium. 

It is expected that the proposed method will be examined by other authors in different settings 
than the one tested in this work. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Annex 
The values shown in Tables 7 and 14 are historical data that are part of Telecom Argentina's 

financial statements15 from 1996-2007.  

 
Table 7. Values, historical sales ratios, mean and variance of model inputs. 
 

 
 

Source: Author’s estimates based on data from López Dumrauf (2013). 
 
 
 
 
 
 
 
 
 

 
15 Financial statements of Telecom Argentina. Presented in accordance with technical resolutions of the 
Professional Council of Economic Sciences under the RT89 regulation. 
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Table 8. Parameters of the model's input distributions (as a percentage of sales). 
 
 

 
 
Source: Author’s estimates.   
 
 
 

Table 9. Historical market index performance. Annual price and yield data. 
 

 
 

Source: Author’s estimates.   
 
 

 
Table 10. Annual Price and Return Data for Merval and Telecom Argentina 

 

 
 

Source: Author’s estimates.   
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Table 11 Simulated FCF values.  
 

 
Source: Author’s estimates.    

 
 

Table 12. IRR values obtained in the simulations 
 

 
 

Source: Author’s estimates.   
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Table 13. Monthly price and yield data for the market index and Telecom.  
 

 
Source: Author’s estimates.   
 
 

Table 14. ECCC as of 12/31/07. Variation in property, plant and equipment. Determination of the theoretical 
investment amount. 

 

 
 
Source: Author’s estimates.    
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