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Abstract: Unlevered betas determination in emerging markets remains a
challenge because of the lack of formal tropicalised procedures. Replication of
methods built for developed markets only generate biases. The study proposes a
standardised procedure through the match of two asset pricing models in order
to calculate unlevered betas more appropriately for a specific industry in an
emerging market. The paper found that the model proposed permits a
successful calculation of an unlevered beta which significantly correlates with
the one estimated through the market line’s slope without recurring to any
preconceived indicators from developed markets. Also, the CAPM is
reconfirmed as an appropriate opportunity cost for valuation, but dismisses
inflation and country risk as part of its composition. Additionally, the paper
identifies the main challenges among unlevered betas’ calculation in emerging
countries and proposes future research opportunities regarding this issue.
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1 Introduction

Company valuation remains a current topic of discussion among academics (Miciuta
et al., 2020). The variables on which it depends have been constantly rethought, and even
though science has reached important findings regarding stock pricing, their valuation
still represents a challenge in emerging countries (Bai and Green, 2020; Mayfield, 2004).
Several aspects such as cash flow estimation (Kaplan and Ruback, 1995), the dividend
scope through the Gordon model (Gordon, 1959), an appropriate opportunity cost (Ayub
et al., 2020), the growth rate associated (Boni and Zimmermann, 2021), how liquid is the
stock market in an emerging country (Jun et al., 2003), among other peculiarities, must be
reconsidered to build a correct theoretical framework so that valuation theory can be
adapted and successfully applied to stock pricing in emerging countries.

Availability of information is also a challenge, which is associated to the liquidity of
a stock market (Festel et al., 2013). Nevertheless, although information could be
accessible for financial analysts, it is also common that they prefer more practical pricing
methods such as valuation multiples over discounted cash flow (DCF), even if those
multiples offer less accurate results (Damodaran, 2005). It is true, though, that when
financial analysts have a better academic and or professional preparation, they tend to use
more sophisticated valuation instruments (Pinto et al., 2019). Nonetheless, in the case of
emerging economies, stock valuation still tends to a mere direct application of financial
theory regarding valuation as conceived for developed economies, instead or rethinking
methods, variables and offering a customised process to find a more suitable way to
explain stock prices in emerging markets. Vulnerability of emerging markets is even
higher during pandemics, increasing those markets’ uncertainty against developed ones
(Salisu et al., 2020).

Probably, the main explanation for the young and ephemeral theory regarding stock
valuation in emerging countries is that the lack of liquidity in those markets, combined
with particularities along diverse locations, make defining a unique method of pricing
stocks highly challenging (Bruner et al., 2002; Pereiro, 2006). Also, mixing variables is
not only dangerous, but represents a strong bias as well. Since all the information used
for the study will probably come from different sources, variables such as market
premium and betas would be incongruous between themselves because of their
composition, assuming for example that a rate free of risk will be obtained alone from
one source, and the equity risk premium will be extracted from another (Shirvani et al.,
2021). A way of fighting this issue is assuming standard variables such as the equity risk
premiums drawn from Damodaran’s (2021a) stock valuation initiative through Stern
Business School. Although it is indeed practical, it does not solve the main problem,
which is the lack of local standardisation valuation procedures for each emerging country
whose stock market is object of study. Furthermore, there is a high chance that not only
that premium, but the unlevered beta as well will not be the most suitable (Damodaran,
2021b; Pereiro, 2006, 2010), considering also that those betas from Stern Business
School (Damodaran, 2021b) are different from the ones registered in Bloomberg, which
at the same time are different from the ones calculated through the original capital asset
pricing model (CAPM), or those observed in the market line’s slope through the graphic
method (Sharpe, 1964; Mossin, 1966), and distinct than those presented in this study.

It is well known that, besides an appropriately built free cash flow, an opportunity
cost is needed to conduct a successful valuation. Even though this model has been widely
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criticised among time, the CAPM remains a rigorous and well documented method to
calculate an opportunity cost (Ayub et al., 2020; Kristofik, 2010; Sharpe, 1964).
Nevertheless, among its elements, the beta is without a doubt the most sensible one of all
(Rubinstein, 1973), but the betas available in databases such as Damodaran’s (2005)
initiative are not applicable to emerging countries (Bai and Green, 2020; Pereiro, 2006,
2010). Therefore, it is imperative that an applicable model to estimate betas for those
countries be stated. Also, since markets appreciate the speed with which valuations are
carried out, the proposed procedure should be fast and accurate at the same time. Thus,
the study targets to propose an empirical view of the consolidation of several studies
which will state a formal relation between the unlevered betas in order to reliably and
easily calculate an unlevered beta for a company listed in the stock exchange of an
emerging country.

The study is significant for five reasons. First, suitable information for beta
calculation is not as easily found as in developed markets, which makes a procedure for
beta estimation necessary. Second, implementing the CAPM requires an unlevered beta,
which currently in emerging markets is being taken from the US betas, generating biases.
Therefore, an objective tropicalised model to calculate unlevered betas is urgent. Third,
the lack of liquidity in emerging countries, plus the small or null number of comparable
firms, make the calculation of unlevered betas difficult. The study proposes a procedure
with elements that can be used by any company no matter if they list publicly in a stock
exchange or not. Furthermore, illiquidity restricts historical information needed for the
estimation of the beta through the market line’s slope, as well as for the non-listed
companies, reason why listing publicly in an emerging market is not a guarantee for
enough liquidity to reduce biases. The extrapolation of the studies’ regression results will
avoid users to depend on market information. Fourth, two important elements,
specifically inflation and country risk, need to be tested at the CAPM level to define
whether they really enhance the comprehension of unlevered betas. Fifth, the study
contributes to the emerging markets company valuation literature, which is still incipient.

2 Literature review

According to Miciuta et al. (2020), stock valuation can be targeted for:
a internal
b  external

c internal-external purposes whether the organisation pursues management, reporting
or a potential reorganisation or sale, respectively.

What remains clear is that acknowledging a company’s value is important for an
appropriate decision-making, particularly for deal selection (Gompers et al., 2020).
Among the most popular valuation methods, there are mainly two: DCF and valuation
multiples, which are considered to be equally effective (Berkhman et al., 2000). Despite
this, evidence show that financial analysts tend to use more the second ones (Damodaran,
2005), although they are carried out but not deeply understood regarding their full
valuation potential (Bagna and Ramusino, 2017).

Whether DCF or valuation multiples are used for stock valuation, pricing companies
in a developed country is considerably different than for a company in an emerging
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market. This is not only based on the fact that different valuation multiples are used for
developed and emerging markets (Akhtar, 2021), but also on the several challenges that
asset pricing in emerging countries represent. According to Bruner et al. (2002), valuing
assets in emerging countries involve fighting against:

a the information environment

b corruption and control

¢ the influence of predefined portfolios over the investors’ decisions

d mimicry between investors’ behaviour

e the lack of meaning of the correlation between returns and the downside beta
f inflation and devaluation, and therefore it is highly challenging.

In fact, the relativeness of the previous factors is also sustained by other authors who
proposed that, for emerging countries, country risk strongly influences valuation (Pereiro,
2010), investor sentiment has a strong effect over stock returns (Liu, 2015; Zaremba et
al., 2020), and market news are important stock return drivers (Al-Maadid et al., 2020).

Combining both the complexity of stock valuation in emerging countries and
valuation multiples, authors have also proposed specific models to apply those multiples
to emerging countries. Gupta (2018) stated a model considering:

a  earnings

b sales

¢ enterprise value

d earnings before interests, taxes, depreciation and amortisation (EBITDA).
Arana and Burneo (2021) proposed a model containing:

a  earnings per share (EPS)

b  cost efficiency (CE)

¢ commodity related businesses (COMM).

Both models point to reach a stock price for emerging countries. The second one
considered also a delimitation regarding liquidity or negotiation frequency, since it has
also been identified as a relevant issue regarding stock valuation in emerging economies.
They have been classified as non-liquid markets (Festel et al., 2013), situation that needs
to be considered for valuation since stock returns in those environments correlate
positively with liquidity levels. Nevertheless, illiquidity is expected to be a recurrent
problem, since more records for analysis would involve studying several industries as a
whole, when each industry has its own market behaviour and should be studied separately
(Alford, 1992). Furthermore, there is not currently a valid illiquidity premium that could
be used for frontier markets (Sterenczak et al., 2020), while it is a fact that daily data
offers a smaller beta standard deviation than monthly data (Pham and Phuoc, 2020). This
assertion makes the problem remain to date since stock negotiation in emerging markets
does not happen daily, with much longer timeframes between transactions.
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The way in which financial analysts in emerging countries approach stock valuation
is questionable. They replicate investment strategies from other investors, even at the
expense of better returns if other strategies were used instead (Bruner et al., 2002).
Furthermore, they use:

a  net present value (NPV)
b internal rate of return (IRR)
¢ discounted payback period (DPP)

d CAPM in US dollars as if the companies analysed were from the USA, plus they use
US betas for their valuations, generating biases (Pereiro, 2006).

Defining an appropriate beta is difficult though, since there is a strong beta dilemma for
emerging economies because of the non-applicability of the original Sharpe (1964)
model, plus the lack of comparable firms inside their small stock exchange markets from
which to derive the beta (Pereiro, 2010).

A suitable model for stock valuation in emerging markets is the Gordon (1959) model
through:

a  dividend payment
b CAPM
¢ growth rate (Boni and Zimmermann, 2021).

Dividends are considered highly relevant for stock valuation (DeAngelo and DeAngelo,
2006) and negotiation promoters for their correlation with stock volatility (Pelcher,
2019), in spite of Modigliani and Miller’s original considerations about dividends
(Modigliani and Miller, 1958, 1963), although there is evidence about the apparent
irrelevance of dividend payments, regardless of the amount paid, over the price of a stock
(Arana and Burneo, 2021). The growth rate can be estimated through reinvestment
dividend policies and return on equity (ROE) (Boni and Zimmermann, 2021) or through
the average behaviour of the industry’s profitability (Corbey et al., 2019). The main
inconvenient with the Gordon (1959) model applied to emerging countries is the CAPM
because of the complications of that application to companies in partially integrated
markets, which need the inclusion of local particularities to fine-tune the opportunity cost
(Bai and Green, 2020). Even though the equity risk premium is also challenging
(Mayfield, 2004; Shirvani et al., 2021), the beta remains a strong inconvenient whether it
is calculated through the market line’s slope (Mossin, 1966), levered (Hamada, 1972;
Rubinstein, 1973), simply replicated from Damodaran’s initiative (Pereiro, 2006, 2010),
or complemented through more extended model such as the six element CAPM (Ayub et
al., 2020).

3 Method

The main objective of the study is to propose a procedure through which an unlevered
beta can be calculated for companies in emerging countries. Among the valuation
methods available and compatible with those markets, valuation multiples through Arana
and Burneo (2021)’s panel data multiple linear regression offer parsimony with fewer
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variables and worry about additional control dummy variables over Gupta (2018)’s
model. Also, Gordon (1959)’s model is useful for approximating to a stock’s price
through dividend payments as the estimated cash flows for stockholders, growth rate can
be estimated (Corbey et al., 2019), and the CAPM associated as the opportunity cost
contains the unlevered beta object of study, although additional elements such as inflation
and country risk need to be considered (Pereiro, 2010). Therefore, both models were
matched to find the beta in question, plus a comparison of the betas obtained is offered
between the results with and without inflation and country risk included.

The study aims to understand the behaviour of the unlevered betas in the Lima Stock
Exchange in Peru, specifically the industrial sector, which is composed by 30 companies
that effectively have a ticker assigned. Nevertheless, aligned with the fact that the model
proposed involves dividend payments (Boni and Zimmermann, 2021; Gordon, 1959), the
number was reduced to 28 firms. Finally, according to the importance of liquidity
(Sterenczak et al., 2020) understood as negotiation frequency, a total of 19 firms
evidenced erratic negotiation, understood as periods of four months or more without any
operation registered, which made the stock price remain the same for several months
(Bruner et al., 2002; Festel et al., 2013; Pereiro, 2006). This last delimitation left nine
firms remaining. A five-year horizon of data was considered from 2016 to 2020,
generating a total of 28 records of information. The financial information used in the
study was retrieved from Bloomberg.

The two main research questions are the following:

Question I  What is the correlation level between the unlevered beta found through the
match of Gordon (1959) and Arana and Burneo (2021) models and the
unlevered beta obtained through Sharpe’s (1964) market line’s slope?

Question 2 Is the determination coefficient (R?) of the multiple linear regression that
includes inflation and country risk inside the CAPM higher than the
determination coefficient (R?) of the multiple linear regression that does not
include inflation and country risk inside the CAPM?

4 Data analysis

The model stated by Arana and Burneo (2021) involves the correlation of three financial
multiples:

a CE, calculated as cost of sales over assets

b EPS, calculated as net profit over total of shares outstanding

¢ COMM, a dummy variable defined with one if the main business line involves
commodities as raw materials, and zero if it does not.

The three multiples considered correspond to company i in year j, plus the constant c.
The regression expression is shown as equation (1). It is important to specify that for
every element in the following formulas, year j represents a single year between 2016 and
2020.

y =c+xCEj; +x,EPS; + x;COMM;; (0
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Gordon (1959) proposed a dividend discount model, which is shown as equation (2). The
dividend payment corresponds to the EPS of company i in year j, times b, which stands
for the fraction of earnings reinvested of company i in year j (Boni and Zimmermann,
2021). An important element of this specific valuation model is the opportunity cost
noted as k, which corresponds to the CAPM of company i in year j. The growth rate w
stands for the average growth of the industry’s yield from 2016 to 2020 (Corbey et al.,
2019).

D; _ EPS;(1-by)

k,'j—W ki]*—W

@)

The CAPM used obeys to the original Sharpe’s (1964) model, shown as equation (3).
Nevertheless, in order to follow Roggi et al.’s (2016) findings, the CAPM will also be
tested as stated in equation (4), including inflation and country risk (Pereiro, 2010). Rz
represents the CAPM as the investor’s opportunity cost for company i in year j. R stands
for the average 10-year US treasury bond yield during the five-year period of 2016 to
2020 (Market Watch, 2021; Rafique et al., 2019). The corresponding levered beta ()
stands for the correlation coefficient of the market’s yield versus the company’s yield for
company i in year j. RM represents the annual average industry yield from 2016 to 2020
(S&P Dow Jones Indices, 2021a). Inflation () represents the average inflation of Peru
from 2016 to 2020 (World Bank, 2021). Finally, country risk (RP) is calculated as the
average difference between the 10-year Peruvian and the 10-year US treasury bonds yield
from 2016 to 2020 (Market Watch, 2021; Pereiro, 2010; S&P Dow Jones Indices,
2021b).

R, =Ry + By, (Ry —Rr ) 3)
R, = Rp + By, (Ryy —Rp )+ +Rp @

For each year analysed, for each company involved, a unique CAPM was calculated. The
beta included in the formula corresponded to the levered one, reason why an unlevered
beta was needed. The Hamada equation (Hamada, 1972) used for unlevering purposes is
stated as equation (5). The unlevered beta (fy) stands for the correlation coefficient of the
market’s yield versus the company’s yield for company i in year j unlevered through the
Hamada equation considering the financial debt (D) and the total equity (£) of company i
in year j.

B, = B, {1 +Lig —T)} 5)
Ej

Since Arana and Burneo (2021) and Gordon (1959) models target to calculate the price of
the stock, both expressions were matched, as stated in equation (6).

EPS; (1-by)

ij — W

C+X|CEij +X2EPSij +X3COMM,‘]' = (6)

As a result of replacing k& with the whole CAPM expression, the equation obtained is
shown in equation (7).
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EPS; (1-b;)
[RF +ﬁLV' (RM —RF)+7T+RP:|—W

In order to reach the equation needed expressed in terms of the unlevered beta, four
additional steps were required. First, Arana and Burneo (2021) model exchanged
positions with the CAPM [equation (8)]. Second, inflation, country risk and growth rate
changed sides leaving the levered beta times the equity risk premium remaining
[equation (9)]. Third, the equity risk premium passed to the right of the equation, leaving
the levered beta alone [equation (10)]. Fourth, the whole expression was unlevered
through the Hamada equation, where the unlevered beta (£y) corresponds to company i in
year j [equation (11)]. The same expressions without inflation and country risk are shown
as equations (12) and (13).

EPS; (1-b;)

Rr+ i, (Ry —Re )|+ 7+ Rp —w=
[Re + 1y (R =Rr )] i c+xCE; + x, EPS; + x; COMM;

@®)

EPS; (1-b;)
c+xCEj +x,EPS;; + x3COMM

ﬂL"j (RM—RF)= —7[+RP+W—RF (9)
EPS; (1-b;)
C+X1CEU +X2EPSU +X3COMM,]
(Ru &)
1

—E—RP +W—RF

By = (10)

EPS; (1-by)
c+xCEj; + x, EPS;; + x3COMM
(Ru —Rr)
1
)= (11)
» 14 D (1-T)
E.

g

—7T—RP +W—RF

EPS; (1-b;)
C+X1CEU +szPSU +X3COMM,]
(Ry —Rr)
1

+W—RF

ﬁ Lij

(12)

EPS,-j(l—b,-j)
c+xCEj; + x, EPS;; + x3COMM
(Ry —Rr)
1

ﬁU,'j - |: Dl i| (13)
1+—
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The levered and unlevered betas calculated for each company for each year were
compared to the levered and unlevered betas obtained through the graphic method, which
involve the expressions shown in equations (14) and (15) (Mossin, 1966; Sharpe, 1964).

cov RM , RE,','
,BL;/ - ¥ (14)
O Ry, O-RE[/
COV(RM . RE,:,' )
o OR:..
P, = 2—R (15)
[1 +0(1- T)}
E;
5 Results

The data was processed first through the Arana and Burneo (2021) model, which offered
the regression needed for the price estimation for each stock, as proposed by equation (1).
The adjusted R? obtained was 0.6553, with the coefficients shown in Table 1. Although
the distribution of coefficients is different than the one obtained in the original paper, it is
indeed relevant to identify how relevant the EPS is for companies that paid dividends,
considering that the time horizon analysed only includes those years in which the studied
companies paid dividends to the stockholders. When regressing only EPS against the
price, an adjusted R? of 0.9593 was obtained. Nevertheless, the model was maintained for
methodological purposes, since a new model would require additional validations and
proposing a new one is not the object of the current study.

Table 1 Regression according to equation (1)
Coefficient Standard error p-value
Intercept 0.903 2482 0.719
Cost efficiency (CE) —2.423 2.006 0.239
Earnings per share (EPS) 20.076 4.377 0.000%**
Commodity related business (COMM) 0.448 1.595 0.781

Note: *** Significant at a 99% confidence level.

Once the prices were calculated for each company for each year, equations (10) and (11)
were used to obtain the levered and unlevered betas through the match of Arana and
Burneo’s (2021) and Gordon’s (1959) models. These results are shown in Tables 2 and 3
with adjusted R2s of 0.1271 and 0.2727, respectively. Tables 4 and 5 shows the same
procedures but without considering inflation and country risk through equations (12) and
(13), with adjusted R?s of 0.1271 and 0.3382, respectively.

Regarding the research questions, the correlation level between the unlevered beta
found through the match of Gordon (1959) and Arana and Burneo (2021) models and the
unlevered beta obtained through Sharpe’s (1964) market line’s slope obeys to an adjusted
R? of 2727, and it increases to 0.3382 when inflation and country risk are not included in
the CAPM. Therefore, it cannot be said that the incorporation of those factors enhances
the correlation, but the evidence points to the opposite effect.
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Table 2 Regression of levered betas through equation (10) (dependent) and equation (14)
(independent) considering inflation and country risk

Coefficient Standard error p-value
Intercept —0.887 0.170 0.000%**
B (graphic method) 0.354 0.159 0.035%*

Notes: **Significant at a 95% confidence level.
***Significant at a 99% confidence level.

Table 3 Regression of unlevered betas through equation (11) (dependent) and equation (15)
(independent) considering inflation and country risk

Coefficient Standard error p-value
Intercept —0.606 0.102 0.000***
[ (graphic method) 0.394 0.118 0.003***

Note: ***Significant at a 99% confidence level.

Table 4 Regression of levered betas through equation (12) (dependent) and equation (14)
(independent) without considering inflation and country risk

Coefficient Standard error p-value
Intercept 0.946 0.170 0.000%***
[ (graphic method) 0.354 0.159 0.035%*

Notes: **Significant at a 95% confidence level.
***Significant at a 99% confidence level.

Table 5 Regression of unlevered betas through equation (13) (dependent) and equation (15)
(independent) without considering inflation and country risk

Coefficient Standard error p-value
Intercept 0.567 0.121 0.000***
A (graphic method) 0.536 0.139 0.001***

Note: ***Significant at a 99% confidence level.

Asset pricing in emerging countries, particularly stock valuation, remains challenging
(Bai and Green, 2020; Bruner et al., 2002; Mayfield, 2004; Pereiro, 2006). The results
shown above reveal three relevant points in this regard. First, the opportunity cost,
specifically the CAPM, was expected to be enhanced through the inclusion of inflation
and country risk. It is true that the model was useful for the study, which is coherent with
the idea that it remains strong among time (Ayub et al., 2020; Kristofik, 2010).
Nevertheless, even though the Peruvian market studied qualifies as an emerging one,
inflation and country risk did not let the study obtain more determinant results regarding
the unlevered beta, in spite of the related literature (Pereiro, 2010). Even though they
cannot be discarded completely, the results set an important precedent regarding the
contribution of these factors to stock valuation as not the most appropriate local
particularities to fine-tune the opportunity cost in partially integrated markets (Bai and
Green, 2020).

Second, illiquidity is a strong constraint and it indeed limits considerably the analysis
towards obtaining an unlevered beta (Jun et al., 2003; Sterenczak et al., 2020). The study
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started targeting 30 companies, but mainly because the majority of them did not show a
consistent stock negotiation volume, they were discarded, leaving only nine companies
left. Particularly in the case of Peru, the only way to extend the number of companies
studied, and consequently the number of information records, would be to consider other
industries from the same stock market. Nevertheless, the market return inside the CAPM
refers specifically to the industries’ yield (Sharpe, 1964), and it would be inappropriate to
combine different industries in the same study because of its different characteristics
(Alford, 1992), and therefore its own and unique unlevered betas. Thus, when an
unlevered beta is needed for a specific industry from the Peruvian stock market, it will be
inevitable to work with few information records. In addition to liquidity restrictions,
financial information in emerging markets has been systematically restricted, not only
through the official authorities’ websites, but through structured databases such as
Economatica (Arana and Burneo, 2021) and Bloomberg.

Third, although dividends are highly relevant for stock valuation (DeAngelo and
DeAngelo, 2006) and are the core element inside Gordon’s model (Gordon, 1959), this
does not necessarily comply for emerging markets. There is evidence about how EPS is
more relevant than the dividend itself, regardless of whether earnings ended up becoming
dividend payments or not (Arana and Burneo, 2021). This offers evidence of what could
represent a highly speculative environment, where dividend payment is not relevant
because earnings are generated through short term price differentials (Morck et al., 2000).
The previous situation is also sustained through the importance of investor sentiment in
emerging stock markets and how it can influence pricing and earnings (Liu, 2015;
Zaremba et al., 2020).

6 Final considerations

Valuation methods from developed markets cannot be replicated in emerging ones
without a proper topicalization. Notwithstanding, this effort does not guarantee an
appropriate procedure. Obstacles such as opportunity cost, negotiation liquidity,
availability of information, dividend payments, volatility and investor sentiment have an
impact on asset pricing, making it a real challenge to determine an unlevered beta for a
specific industry in an emerging market.

An empirical approximation to unlevered betas through Arana and Burneo (2021) and
Gordon (1959) is useful for any company to understand its unlevered beta through
elements that can be easily retrieved from publicly available databases, plus the financial
information of that company. Nevertheless, future research is needed to understand the
specific factors that would explain the remaining correlation of unlevered betas
calculated through the graphic method against those calculated through this paper’s
proposed method, since the adjusted R? obtained is 0.3382.

Finally, EPS and investor sentiment seem to be, according to this study’s findings and
the literature review involved, the potential explanatory factors of unlevered betas in
emerging countries. It is reasonable that EPS has not been considered before since
Gordon’s (1959) model considers dividends, not just earnings. Nonetheless, if emerging
markets value more speculation and price differentials, then EPS would become a critical
factor, even more relevant than dividend payment itself.
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