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Introduction

Stocks’ prices vary every day. This happens mainly because the market’s expectations on
the future benefits that the company will generate also do. Other factors, particularly in
secondary markets, can also affect market prices and liquidity. For example, when
markets are optimistic, stocks tend to be more liquid (Liu, 2015). News that are
interpreted as optimistic usually will cause prices to increase, while negative news will
generate the opposite effect (Koubouros et al., 2009; Xie, 2011). This tends to be true, but
the market also tends to general conservative agreements when profits are expected to be
low, and to general disagreements when they are expected to be high (Giannini et al.,
2019). Nevertheless, the problem is not their current behaviour, but to try to predict it in
the long-term.
A company is worth for its capability to generate future cash flow (CF), and if their
returns exceed the market’s opportunity cost (Kaplan and Ruback, 1995), then the price
of the stock should rise (Lie and Lie, 2002). However, this is not always easy to estimate
(Damodaran, 2013; Plenborg and Pimentel, 2016) since financial information is not
always available (Festel et al., 2013), and if it is, it should be comparable (Choi et al.,
2019). A more feasible way to estimate the price of a stock is to identify which valuation
multiples correlate better with it (Alford, 1992; Altman, 1968; Trejo et al., 2015). The
main inconvenient is that authors among time have not reached an agreement regarding
which multiples are more suitable for that purpose. Actually, they offer different and
even contradictory evidence according to the specific characteristics of the companies
studied and the circumstances that surround them (Bagna and Ramusino, 2017; Calomiris
and Nissim, 2014; Damodaran, 2013; Krupasindhu, 2017). Particularly for emerging
economies, “there is no clear single ‘best practice’ for the valuation of assets and
securities in emerging countries” [Bruner et al., (2002), p.311].
Additionally, there are many findings that have been considered separately by the
literature, but not all of them in sum, to try to reach patterns. There are:
a

geographic

b

industry

c

size implications that may affect valuation (Cheng and McNamara, 2000;
Damodaran, 2012; Omran, 2003; Welc, 2012), plus statistical tests that were not
conducted in many cases to avoid problems such as:
1 multicollinearity
2 homoscedasticity
3 stability of parameters (Cea, 2002; Chow, 1960; Hair et al., 2010; Véliz, 2017).

Emerging market stock valuation

41

The only thing that remains clear is that financial information is very important, but must
be used and interpreted appropriately (Lee and Junkus, 1983).
Because of all the gaps in the literature that have not yet been covered and the fact
that there are findings available which have not been combined yet to analyse potential
patterns, plus the fact that there is not a formal and agreed upon methodology to estimate
the price of the stock in emerging markets, it becomes important to define which
valuation multiples, in a long-term analysis in an emerging country [specifically in the
Peruvian Stock Exchange (Bolsa de Valores de Lima, BVL)] explain better the stock
prices. The study is significant for six main reasons. First, it did not target to just explore
which valuation multiples explain better the price of the stock, but it built over and
strengthened what has already been concluded by other researchers through a rigorous
and profound literature review. Second, it considered the geographic, size and industry
delimitations proposed by the literature. Third, there is not yet a formal agreement for a
valuation methodology through multiples, particularly for an emerging country, and the
study proposes a strong and reduced model. Fourth, the research will promote further
debate and deeper analysis on valuation multiples as estimators of stock prices. Fifth, its
longitudinal design through time series offers the opportunity to understand not only the
models’ explanation level, but their evolution among time. Finally, the study considered
four dummy variables, which will be further explained, and one of them represents a
novel contribution to the stock valuation theory.

2

Literature review

The information shown in the literature review obeys to research published mainly in
academic journals regarding the main variables that were studied: valuation multiples. In
order to identify the state-of-the-art, it was necessary to review several databases such as
EBSCO Discovery Services (EDS), EBSCO Research Database (ERD), Emerald, JStor,
Proquest, Sage Publishing, Science Direct, Scopus, Web of Science and Wiley Online
Library, available through CENTRUM PUCP Business School. Figure 1 shows the
literature review map.

2.1 Valuation
There are several financial methodologies that lead to determining the price of a stock
(Damodaran, 2006; Parra, 2013). The most accurate one consists on the present value of
all the estimated benefits that the stockholders will perceive in the future (Lie and Lie,
2002). Besides, if markets are efficient, the stock market price should fluctuate around
its intrinsic value (Fama, 1965; Liu, 2015; Van Horne and Wachowicz, 2010),
considering a stable tax policy which influences stock returns’ volatility (Kuncoro, 2017).
Nevertheless, estimating the price of a stock can turn out to be complicated (Damodaran,
2013; Plenborg and Pimentel, 2016), plus the information must be comparable (Choi et
al., 2019). Even though that is how valuation multiples emerged as a very practical
valuation alternative (Damodaran, 2013), Greenberg et al. (1986) compared earnings
against CF and determined that earnings are better estimators of CF than the CF itself,
although Sulistiawan and Rudiawarni (2019) clarified that earnings should be
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informative, and if they lose that characteristic, then valuation should be conducted
through other means.
Figure 1

Literature review map

Source: Author compiled

Even though Imam et al. (2013) found that the two main techniques used by Dow Jones
Euro Stoxx 50 Index analysts were the DCF and multiples based on earnings, Festel et al.
(2013) explained that the CF is used when there is detailed information available
(Fernández, 2002). In spite of that, Damodaran (2005) found through 550 reports from
investment banks that multiples were used ten times more as a valuation method over the
DCF, even when having information available. Among other attempts to understand
stock valuation:
a

Brown and Cliff (2004) stated that, even though CF is relevant, investor sentiment
influences short-term stock returns

b

Yermack (1996) proposed that companies with smaller boards of directors reached
higher market value

c

other authors tried to relate valuation through DCF with residual income (Plenborg,
2002) and net financial expenses (Beisland, 2014), and did not reach any kind of
relation at all.
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What seems to be the overall conclusion is that the CF is considered the most accurate
valuation method (Lie and Lie, 2002) and valuation multiples the most used and practical
method to date (Damodaran, 2005).

2.2 Valuation multiples
Valuation multiples obey to a relative valuation (Massari et al., 2014), and were defined
by Suozzo et al. (2001, p.3) as “simply an expression of market value relative to a
key statistic that is assumed to relate to that value.” They have received different
classifications:
a

value and equity multiples (Damodaran, 2006)

b

price and enterprise multiples (Bernström, 2014)

c

trading and transaction multiples (Agar, 2005).

Nonetheless, in the studies listed further below, they are used indistinctly of their
classifications.
Liu et al. (2002) studied companies in the USA and concluded that the best multiple
to estimate the price of the stock is the price to earnings ratio (PER), followed by those
based on dividends and CF. They considered the ones based on sales as the worst. Similar
results were found through a survey among CFA Institute members, who suggested the
PER and dividend discount models (DDM) as the best valuation tools (Pinto et al., 2019).
Alford (1992) also studied companies in the USA and backed the PER (Boatsman and
Baskin, 1981; LeClair, 1990) and discarded accounting multiples such as the return on
assets (ROA) and return on equity (ROE).
Gill (2003) warned about the PER, adducing that it should be accompanied
by earnings per share (EPS) analysis (Yooyanyong et al., 2020). Also, Plenborg and
Pimentel (2016) pointed out several considerations regarding the use of multiples, being
three of them the most important: firms should be:
a

comparable

b

of similar size (Cheng and McNamara, 2000)

c

liquid (Bolsa de Valores de Lima, 2018).

Zhong (2016) concluded for oil companies that the dividend payout ratio (DPR) and the
cost efficiency (CE) were the most explanatory ratios of the stock price, discarding:
a

earnings before interests and taxes (EBIT)

b

ROA

c

ROE (Alford, 1992)

d

free cash flow (FCF) as valid multiples.

Salmanov et al. (2015) discarded the PER and supported the price to book value (PBV),
while Bagna and Ramusino (2017) stated that the best valuation multiple is the enterprise
value to earnings before interests, taxes, depreciation and amortisation (EV/EBITDA) for
their studied European companies.

44

P.J. Arana Barbier and K.J. Burneo Farfán

Damodaran (2013) seconded the PER and the PBV studying financial companies.
Ball et al. (2019) stated that the PBV is valid but not because of contributed capital, but
because of the behaviour of retained earnings. Calomiris and Nissim (2014) suggested
market value instead of book value multiples in the USA, while Nissim (2013) proposed
exactly the opposite for the same country. Goh et al. (2015) determined for Malaysia that
the PER explained better the stock prices, although Krupasindhu (2017) proposed as the
best multiples for that same country the EPS, economic value added (EVA) and DPR,
leaving behind the ROA, ROE, return on capital employed (ROCE) and net operating
profit after tax (NOPAT). Yin et al. (2018) reached the conclusion that the PER was the
best multiple for the USA. Nel et al. (2014) proposed the PER for South Africa and left
aside EBITDA and EBIT.
In India, several conclusions have been stated. Tiwari (2016) reached that the PER
and PBV were the best explanatory multiples, leaving behind the multiples based on
sales, and even the FCF. Sehgal and Pandey (2010) agreed with Tiwari’s (2016) findings.
Nevertheless, Gupta (2018) proposed the PBV as a strong explanatory multiple, seconded
Krupasindhu (2017) with the EPS and added the EBITDA per share (EBITDA/Share) and
the CE as valid valuation multiples.
Zelazowski (2015) studied companies in Poland and concluded that the PER and the
PBV are the best multiples that explain the price of the stock, while the EV/EBITDA did
not offer good results. In spite of those findings, this last discarded multiple was defended
by Trusculescu et al. (2015), along with the EV to sales (EV/sales). Similar results were
reached by Stancu et al. (2017) in Romania defending the EV/EBITDA and the PER as
good price estimators, while Chullen et al. (2015) proposed the EV/EBITDA and the
EV/EBIT [as also defended by Lee and Zumwalt (1981) in the USA].
Serra and Fávero (2017) indicated for Brazil that the EV to assets (EV/Assets) and the
PBV were the most explanatory valuation multiples. Lie and Lie (2002) also supported
the EV/Assets, plus the EV/EBITDA for the USA [although Zhong (2016) stated that
multiples based on assets were not useful]. Trejo et al. (2015) concluded for Mexico that
the PER, EV/EBITDA and PBV were the best valuation multiples, leaving aside the FCF.
Laing and Dunbar (2015) found for Australia that the EVA was not relevant (Maditinos
et al., 2009), and seconded Gupta (2018) and Krupasindhu (2017) with the PBV, EPS and
EBITDA/Share considering them good stock price estimators.

2.3 Geographic, size and industry implications on valuation with multiples
The PER, PBV, EV/EBITDA and EV/EBIT seem to be the most popular and defended
multiples in the literature, according to the previous subsection. However, a specific
group of valuation multiples for emerging countries is composed by the PER, PBV,
EV/EBITDA, CE, EV/Assets, EPS and EBITDA/Share. Therefore, they will separately
compose the two models to be further tested. Besides, this procedure is supported by
Omran (2003) who stated that those multiples that explain the behaviour of the stock
price in developed countries, does not necessarily do for emerging ones. The author also
pointed out that it is not clear which factors can influence those differences, nor which
kind of adjustments are necessary to apply successfully and without biases the valuation
multiples in emerging countries.
Klein and Scheibel (2012) studied the same companies in the USA and Europe and
found a discount prime of 5%. The authors attributed this difference to initial public
offering expenses not incurred in the USA that must be assumed by European countries.
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Serra and Fávero (2017) also stated that, by studying stock valuation in Brazil and
the USA, there were strong differences among the explanatory multiples. Regarding
industries, Alford (1992) defended the segmentation of stock valuation by industry.
Notwithstanding, Damodaran (2013) and Nissim (2013) studied the same industry in the
same country, and found different results. The first author defended the PER and the
PBV, while the second author only defended the book value multiples.
Company size is also relevant when valuating stocks. Cheng and McNamara (2000)
and Lie and Lie (2002) found that when companies are bigger, valuations using multiples
are more precise and effective (Welc, 2012), particularly for small and medium
enterprises (SMEs) when analysed in the same geography (Mate and Occhino, 2020). The
definition of a big company in Peru though is ambiguous: medium size companies (for
taxable matters) are those with up to 2,300 taxable units of revenue (a standard monetary
unit determined annually by the government) which represented in 2018 around
US$2.9 million (Law 30056) (Congreso de la República del Perú, 2013). Reinforcing the
relative definition, Urmeneta (2016) stated that a big company in Peru has annual sales
of US$3 million, while in Brazil should have annual sales of US$41 million. Chile
(US$4.6 million) and Paraguay (US$20 million) also contribute to an uncertain and
paradoxical delimitation.

2.4 Main techniques to identify relevant multiples
Definitely, the main technique used by researchers to identify which valuation multiples
best explain the company’s stock price is the multiple linear regression. However,
Altman (1968) warned about not treating valuation multiples linearly, but through
multivariate techniques. Among the authors that used that methodology, they whether
treated as their dependent variable:
a

the stock price of the company (Laing and Dunbar, 2015; Liu et al., 2002; Nissim,
2013; Salmanov et al., 2015; Yin et al., 2018)

b

the whole firm value (Bagna and Ramusino, 2017; Calomiris and Nissim, 2014;
Chullen et al., 2015; Damodaran, 2005; Goh et al., 2015; Tiwari, 2016; Trusculescu
et al., 2015; Zelazowski, 2015)

c

the stock return (Lee and Zumwalt, 1981; Serra and Fávero, 2017; Trejo et al., 2015;
Zhong, 2016)

d

the created shareholder value (Krupasindhu, 2017).

2.5 Horizons of analysis
Regarding the timeframes of analysis, only Nissim (2013) and Boatsman and Baskin
(1981) analysed information of 20 years or more. The rest of authors were under that time
horizon. The timeframes of analysis are divided as follows:
a

two papers of 20 years or more (Boatsman and Baskin, 1981; Nissim, 2013)

b

thirteen papers between 10 and 19 years (Bagna and Ramusino, 2017; Calomiris and
Nissim, 2014; Chullen et al., 2015; Greenberg et al., 1986; Krupasindhu, 2017; Lee
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and Zumwalt, 1981; Liu et al., 2002; Nel et al., 2014; Sehgal and Pandey, 2010;
Stancu et al., 2017; Tiwari, 2016; Trejo et al., 2015; Yin et al., 2018)

c

fourteen papers between 1 and 9 years (Alford, 1992; Damodaran, 2013; Gill, 2003;
Goh et al., 2015; Gupta, 2018; Laing and Dunbar, 2015; LeClair, 1990; Lie and Lie,
2002; Omran, 2013; Salmanov et al., 2015; Serra and Fávero, 2017; Trusculescu
et al., 2015; Zelazowski, 2015; Zhong, 2016).

In the search for longer timeframes, the study of Clout and Willett (2016) arose, who
studied 56 years of information, although they only studied the PER, and did not establish
a difference between developed and emerging countries.

2.6 Control dummy variables
Kim et al. (2018) considered the dividend payment as a very important factor in company
valuation. They proposed that companies increase their value when they pay dividends,
which coincides with other authors (DeAngelo and DeAngelo, 2006; Farinha et al.,
2018). Nevertheless, an important clarification regarding dividends was stated by Pelcher
(2019), who found that the DPR was not significantly associated with price volatility, but
dividend yield, defined as the dividend payment divided by price, was highly related to
price volatility.
From an ownership perspective, a company’s capital can be national or foreign. Bena
et al. (2017) determined that foreign capital has a strong impact on:
a

long-term tangible, intangible and human capital

b

innovation

c

internationalisation of the operations

d

company valuation.

According to the authors, those companies with an important foreign portion of its capital
should be more valuable in the market.
Regarding exogenous variables and economical seasonal behaviour, only Liu (2015)
controlled for the monthly cyclical economic behaviour of the USA through the National
Bureau of Economic Research (NBER) business cycle (World Bank, 2018a, 2018b).
Although, Damodaran (2013) controlled by:
a

risk

b

growth

c

cash flow

d

loan liquidity.

Finally, there are no references regarding commodity-related businesses. Nevertheless,
this factor was validated through an interview with financial expert Mrs. Lilian Rocca
(interview with Mrs. Lilian Rocca, 23 January 2019), former president of the
Superintendencia del Mercado de Valores (the equivalent in Peru to the Securities and
Exchange Commission in the USA) who stated that commodities influence strongly
the Peruvian Stock Exchange. Seminario (2015) indicated in his Peruvian history
compilation that Peru has been a purely extractivist economy since 1700 to date.
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Method

The study had a quantitative approach and an explanatory scope, through a panel data
multiple linear regression. In particular, the method used by Trejo et al. (2015) served as
a good reference for the longitudinal time series model for four reasons:
a

the model is simple

b

it considers a small number of variables

c

it revised for multicollinearity appropriately

d

it used panel data for the regression.

Even though its method is rigorous, its highest adjusted R2 is only 0.168. However,
the research aimed to a much better adjusted R2 based on its design and thorough
delimitation, which was accomplished. The information was collected through the
Economatica database provided through CENTRUM PUCP Business School between
May 1st and May 15th, 2019.
The independent variables object of study were, for the first multiple linear regression
(Model 1), the four valuation multiples that the literature suggested as the most defended
ones:
a

PER

b

PBV

c

EV/EBITDA

d

EV/EBIT.

For the second multiple linear regression (Model 2), the independent variables were
seven, those more applicable for emerging countries:
a

PER

b

PBV

c

EV/EBITDA

d

CE

e

EV/Assets

f

EPS

g

EBITDA/Share.

Both models were controlled through:
a

dividend payment

b

national or foreign ownership

c

GDP growth

d

commodity-related business.

The dependent variable for both models was the price of the stock.
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3.1 Research questions and hypotheses
The study proposed three main research questions, according to the literature review:
Question 1

How strongly does Model 1 explain the studied companies’ stock prices?

Question 2

How strongly does Model 2 explain the studied companies’ stock prices?

Question 3

Which model explains better the studied companies’ stock prices?

The corresponding hypotheses are the following ones:
Hypothesis 1

Model 1 will strongly explain the studied companies’ stock price.

Hypothesis 2

Model 2 will strongly explain the studied companies’ stock price.

Hypothesis 3

Model 2 will explain better than Model 1 the studied companies’ stock
prices.

3.2 Population and sample
The population is composed by all the companies that are publicly listed in the Peruvian
Stock Exchange. The resulting convenience sample was bounded enough to comply with
the research’s objectives. The delimitations were the following:
a

companies that are among the first half of the BVL liquidity index (Bolsa de Valores
de Lima, 2018)

b

publicly listed for at least the past 15 years

c

with annual revenues in 2017 of at least US$50 million, since the definition of a big
company in Peru is ambiguous (Cheng and McNamara, 2000; Lie and Lie, 2002;
Welc, 2002) according to the Peru top 10,000 database (Congreso de la República
del Perú, 2013; Urmeneta, 2016).

Only common stocks remained after those delimitations. Junior mining companies
(which are in an exploratory stage) were excluded because the study searched for stock
prices that reflected the financial performance of their ongoing companies, and junior
mining companies are considered extremely volatile (Bolsa de Valores de Lima, 2018;
Lie and Lie, 2002).
The 28 companies studied are classified among the following industries:
a

finance (six companies)

b

agroindustry and farming (four companies)

c

energy and water (three companies)

d

mining (three companies)

e

beverage (two companies)

f

commerce (two companies)

g

mining non-metallic (two companies)

h

construction (one company)
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i

fishing (one company)

j

food (one company)

k

metalwork (one company)

l

real estate (one company)

m

telecom (one company).
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Since a 20-year timeframe will be analysed, 560 data records were expected.
Nevertheless, six companies did not offer information for certain years, reason why
539 data records were collected (96.25% of the total expected information).

3.3 Statistical analysis
As per Trejo et al.’s (2015) model, the two models built for the research are the following
ones:


Model 1
Priceij    1 PERij   2 PBVij   3 EV /EBITDAij   4 EV /EBITij   5 DIVij
ꞏ j  8COMM ij  ε
  6 FORij   7 GDP



Model 2
Priceij    1 PERij   2 PBVij   3 EV /EBITDAij   4 CEij  5 EV /Assetsij
ꞏ j
  6 EPSij   7 EBITDA/Shareij  8 DIVij   9 FORij  10 GDP
 11COMM ij  ε

The variables contained inside both regressions are defined as follows:
PRICEij

price of the stock of company i at the end of year j



the intercept (constant) for the regression

PERij

the price to earnings ratio for company i in year j

PBVij

the price to book value for company i in year j

EV/EBITDAij

the enterprise value to EBITDA for company i in year j

EV/EBITij

the enterprise value to EBIT for company i in year j

CEij

the cost efficiency for company i in year j

EV/Assetsij

the enterprise value to assets for company i in year j

EPSij

the earnings per share for company i in year j

EBITDA/Shareij

the EBITDA to shares outstanding for company i in year j

DIVij

company i announces (1) or does not (0) in period j – 1 a dividend
payment for period j
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FORij

company i is mainly owned by foreign (1) or national (0) capital in
year j

GDPj

Peru’s GDP grew more (1) or less (0) than the world’s GDP in year j

COMMij

company i’s main business is related to commodities (1) or not (0) in
year j

ε

the error in the regression.

The validity of the research is sustained in the thorough literature review which led to the
main valuation multiples and dummy variables that should be tested. Regarding the
reliability of the multiple linear regression, four statistical tests will be conducted:
a

adjusted R2, which should be higher than 0.70 (Cea, 2002; Véliz, 2017)

b

variance inflation factor (VIF) to measure multicollinearity, and accepted up to 10
(Cea, 2002; Hair et al., 2010)

c

Chow test for stability of parameters, which would be considered stable up to an
indicator of 4 (Boatsman and Baskin, 1981; Chow, 1960; Clout and Willett, 2016)

d

ANOVA test for homoscedasticity, whose p-values should not be less than 0.05
(Hair et al., 2010).

The panel data, specifically time series, is unbalanced because of the unavailability of
certain information in the Peruvian Stock Exchange as stated previously (only 3.75% of
the total expected information was unavailable). Out of the 28 companies studied from
1999 to 2018 which generated 539 records in total, six companies lacked some
information. This companies were CVERDEC1 (for year 1999), RIMSEGC1 (for years
1999 and 2000), FALABEC1 (for years 1999 to 2004), POSITIC1 (for years 1999 and
2000), LAREDOC1 (for years 1999 to 2001), and SNJACIC1 (for year 1999), which
means that for the first ten-year horizon there are 259 items available for analysis, while
for the second ten-year timeframe, the 280 expected items are available (only a difference
of additional 21 items in the second ten-year timeframe). This, though, did not impact the
regressions’ R2, showing robustness and trustworthiness at all times.
Finally, the pooled panel regressions assume that the resulting coefficients are all the
same for each company, including the intercepts. A Hausman test was conducted for the
panel data multiple linear regressions with p-values higher than 0.05, which suggest a
non-significant risk of endogeneity plus the confirmation of a random effects model
(Bliese et al., 2020). This model complies with the research’s objectives and design. The
study also lets a much better understanding of the price formations in emerging countries
such as Peru.

4

Results

Models 1 and 2 were tested under a panel data multiple linear regression, and offered the
adjustment results shown in Table 1. Model 1 had an adjusted R2 of 0.300. Model 2
offered an adjusted R2 of 0.777. Therefore, the hypotheses can be now validated.
Regarding the first one, it must be rejected, since Model 1 did not reach an adjusted R2 of
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at least 0.70 (Cea, 2002; Véliz, 2017), and thus, statistically does not strongly explain the
price of the stock. The second hypothesis cannot be rejected because of the adjusted R2 of
0.777 presented by Model 2. Therefore, the third hypothesis cannot be rejected either:
Model 2 explains better the price of the stocks studied than Model 1.
Table 1

Adjustment of Models 1 and 2

Model adjustment
R

Model 1

Model 2

0.557

0.884

R2

0.310

0.781

Adjusted R2

0.300

0.777

Table 2 evidences that all the variables involved in Models 1 and 2 showed low
multicollinearity through their VIF values, all of them being less than 10 (Cea, 2002; Hair
et al., 2010). Model 1 offered three elements with p-values less than 0.05:
a

constant

b

PBV

c

FOR, although at a significance level of 90%, also the COMM would also explain
the price of the stock.

Model 2 offered six variables with p-values less than 0.05:
a

PBV

b

CE

c

EV/Assets

d

EPS

e

EBITDA/Share

f

COMM.

The DIV and the FOR variables are statistically relevant for that model at a significance
level of 90%.
Nonetheless, the information analysed obeys to 20 years, and represented 539 data
records. That is why it was important to evaluate parametric stability through a Chow test
(Boatsman and Baskin, 1981; Chow, 1960; Clout and Willett, 2016). The Chow test for
Model 2 (the best fitted model) is shown in Table 3. The first scenario evaluated through
the residual sum of squares (RSS) involved two subsegments of ten years each, while the
second scenario considered four subsegments of five years each. According to Gujarati
and Porter (2009), a Chow test should not be higher than 4 for parametric stability. The
test evidenced that it is better to study two subsegments of ten years each, since they
showed better parametric stability (Chow test less than 4). That is why two separate panel
data multiple linear regressions based on Model 2 were run: one for the period of
1999–2008 and another for 2009–2018. The sub-timeframe’s results are shown in
Tables 4 and 5.
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Table 2

Coefficients, significance and multicollinearity for Models 1 and 2 (see online version
for colours)

Coefficients, significance
and VIF

Model 1 Model 2

Constant
Sig.
VIF
PER (coefficient)
Sig.
VIF
PBV (coefficient)
Sig.
VIF
EV/EBITDA (coefficient)
Sig.
VIF
EV/EBIT (coefficient)
Sig.
VIF
CE (coefficient)
Sig.
VIF
EV/assets (coefficient)
Sig.
VIF

–5.462
0.039
.
0.011
0.430
1.021
4.570
0.000
1.091
–0.001
0.519
8.101
0.003
0.241
8.100
.
.
.
.
.
.

–2.192
0.148
.
0.011
0.174
1.005
1.531
0.000
2.300
0.000
0.564
1.043
.
.
.
–4.238
0.000
1.209
1.875
0.003
2.652

Coefficients, significance
and VIF

Model 1 Model 2

EPS (coefficient)
Sig.
VIF
EBITDA/share (coefficient)
Sig.
VIF
DIV (coefficient)
Sig.
VIF
FOR (coefficient)
Sig.
VIF
GDP (coefficient)
Sig.
VIF
COMM (coefficient)
Sig.
VIF

.
.
.
.
.
.
2.989
0.150
1.102
7.238
0.000
1.090
–0.301
0.872
1.014
3.080
0.063
1.110

Notes: The bold numbers are p-values with a 95% significance level.
The red numbers are negative numbers.
Table 3

Chow test for Model 2

Regression timeframe
1999–2018
1999–2008
2009–2018
1999–2003
2004–2008
2009–2013
2014–2018
Table 4

RSS
55,530.625
22,920.216
30,190.823
7,751.536
14,182.469
20,061.732
6,538.346

Chow test
2.14
6.78

Adjustment of ten-year subsegments of Model 2

Model adjustment
R

1999–2008

2009–2018

0.648

0.924

R2

0.420

0.855

Adjusted R2

0.395

0.849

1.579
0.000
5.939
0.596
0.000
5.925
1.979
0.093
1.112
1.834
0.064
1.148
0.252
0.810
1.020
4.553
0.000
1.224
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Table 4 shows that the second subsegment that went from 2009 to 2018 offered a much
better adjustment than the first one, with an adjusted R2 of 0.849 against a 0.395 (Cea,
2002; Véliz, 2017). Also, there were more statistically significant variables at a 95% level
for the second subsegment than for the first one (six against five respectively), and that
period of 1999–2008 brought a problem that did not arise on the previous analysis: the
EPS and the EBITDA/Share showed a high level of multicollinearity according to their
VIF tests underlined in Table 5 (Cea, 2002; Hair et al., 2010). Therefore, for a reduced
expression of Model 2, only one out the two highly multicollinear variables should be
conserved, either the EPS or EBITDA/Share.
Table 5

Coefficients, significance and multicollinearity for ten-year subsegments of Model 2
(see online version for colours)

Coefficients, significance
and VIF

1999 to
2008

2009 to
2018

Constant

–3.351

–0.706 EPS (coefficient)

Sig.

0.094

0.786

Sig.

0.668

0.000

VIF

.

.

VIF

27.171

6.049

PER (coefficient)

0.013

0.009

Sig.

0.211

0.474

VIF

1.040

1.019

0.333

1.792

Sig.

0.593

0.000

VIF

2.531

2.299

PBV (coefficient)

EV/EBITDA (coefficient)

–0.001

0.000

Sig.

0.665

0.490

VIF

1.058

1.077

.

.

Sig.

.

.

VIF

.

.

EV/EBIT (coefficient)

CE (coefficient)

Coefficients, significance
and VIF

EBITDA/Share (coefficient)

1999 to 2009 to
2008
2018
–0.724

1.601

1.743

0.577

Sig.

0.036

0.000

VIF

26.444

6.173

3.203

0.255

Sig.

0.031

0.900

VIF

1.208

1.093

DIV (coefficient)

FOR (coefficient)
Sig.
VIF

–1.901

4.865

0.175

0.001

1.146

1.217

1.339

0.374

Sig.

0.350

0.815

VIF

1.139

1.019

GDP (coefficient)

–4.884

–4.101 COMM (coefficient)

4.035

4.459

Sig.

0.004

0.002

Sig.

0.004

0.002

VIF

1.245

1.297

VIF

1.327

1.203

4.526

0.686

Sig.

0.000

0.413

VIF

2.872

2.839

EV/Assets (coefficient)

Notes: The bold numbers are p-values with a 95% significance level.
The red numbers are negative numbers.
The underlined numbers are mentioned in the text as high multicollinearity results.

In order to isolate the high multicollinearity from Table 5, two new models were run.
The first one is Model 2a, which suppressed the EBITDA/Share, and the second one is
Model 2b, which suppressed the EPS. Tables 6 and 7 show the adjustment, coefficients,
significance and multicollinearity for Model 2a, and Tables 8 and 9 show the same
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corresponding information for Model 2b. Both models coincided in statistically
significant independent and dummy variables with Model 2, except for the EPS. Table 5
evidenced high multicollinearity between the EPS and the EBITDA/Share, but the second
one showed consistent p-values for both sub timeframes, while the EPS only was strong
for the period of 2009–2018. Nonetheless, Models 2a and 2b show that, separately, both
variables have p-values of 0.000 for both sub timeframes, and the EPS presented higher
coefficients than the EBITDA/Share.
Table 6

Adjustment of Model 2a

Model adjustment

1999–2008

2009–2018

0.640

0.919

R
R2

0.410

0.845

Adjusted R2

0.386

0.840

Table 7

Coefficients, significance and multicollinearity for Model 2a (see online version
for colours)

Coefficients, significance
and VIF

1999 to
2008

2009 to
2018

Constant

–1.961

–0.470 EPS (coefficient)

2.770

2.188

Sig.

0.301

0.861

Sig.

0.000

0.000

VIF

1.112

1.457

.

.

VIF

Coefficients, significance
and VIF

1999 to 2009 to
2008
2018

.

.

0.012

0.009

Sig.

0.256

0.500

Sig.

.

.

VIF

1.037

1.019

VIF

.

.

PER (coefficient)

PBV (coefficient)
Sig.
VIF

0.473

1.617

0.448

0.000

EBITDA/Share (coefficient)

DIV (coefficient)
Sig.

2.502

2.262

–0.001

0.000

Sig.

0.619

0.350

VIF

1.057

1.072

.

.

.

.

Sig.

.

EV/EBITDA (coefficient)

EV/EBIT (coefficient)
Sig.
VIF

0.374
0.858

1.200

1.093

–1.978

5.640

Sig.

0.161

0.000

VIF

1.145

1.196

FOR (coefficient)

GDP (coefficient)

0.643

0.529

0.647

0.748

VIF

1.078

1.018

–5.498

–4.895 COMM (coefficient)

3.981

3.939

Sig.

0.001

0.000

Sig.

0.005

0.006

VIF

1.208

1.269

VIF

1.326

1.193

CE (coefficient)

EV/Assets (coefficient)

.

VIF

2.961
0.047

3.997

1.286

Sig.

0.000

0.131

VIF

2.706

2.753

Notes: The bold numbers are p-values with a 95% significance level.
The red numbers are negative numbers.
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Adjustment of Model 2b

Model adjustment

1999–2008

2009–2018

R

0.648

0.896

R2

0.420

0.803

Adjusted R2

0.397

0.795

Table 9

Coefficients, significance and multicollinearity of Model 2b (see online version
for colours)

Coefficients, significance
and VIF

1999 to
2008

2009 to
2018

Constant

–3.062

–1.502 EPS (coefficient)

.

.

Sig.

0.103

0.620

Sig.

.

.

VIF

.

.

VIF

.

.

PER (coefficient)

0.012

0.008

Sig.

0.218

0.596

VIF

1.037

1.019

0.361

2.254

Sig.

0.558

0.000

VIF

2.501

2.253

PBV (coefficient)

EV/EBITDA (coefficient)

–0.001

0.000

Sig.

0.655

0.587

VIF

1.057

1.077

.

.

Sig.

.

.

VIF

.

.

EV/EBIT (coefficient)

CE (coefficient)

Coefficients, significance
and VIF

EBITDA/Share (coefficient)

1999 to 2009 to
2008
2018

1.397

1.772

Sig.

0.000

0.000

VIF

1.082

1.487

3.143

0.188

Sig.

0.033

0.937

VIF

1.197

1.093

DIV (coefficient)

FOR (coefficient)

–1.940

4.231

Sig.

0.164

0.011

VIF

1.141

1.215

1.186

–0.246

Sig.

0.392

0.895

VIF

1.068

1.017

GDP (coefficient)

–4.998

–3.858 COMM (coefficient)

4.025

4.726

Sig.

0.003

0.012

Sig.

0.004

0.004

VIF

1.214

1.296

VIF

1.326

1.203

4.413

0.752

Sig.

0.000

0.441

VIF

2.688

2.838

EV/Assets (coefficient)

Notes: The bold numbers are p-values with a 95% significance level.
The red numbers are negative numbers.

Until now, Model 2 has proven to be more explanatory of the price of the stock than
Model 1. However, another important factor to be considered to assure the model’s
reliability is the ANOVA test to avoid homoscedasticity (Hair et al., 2010). This test was
conducted through an F statistic, and according to Hair et al. (2010), its p-value should
not be less than 0.05 to be considered heteroscedastic. Table 10 shows the results for
Models 1 and 2 regarding their ANOVA tests. The PBV, EV/Assets and DIV show
homoscedasticity in their behaviour.
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Table 10

ANOVA tests for Models 1 and 2 (1999–2018)

ANOVA (sig. per model)

Model 1

Model 2

Price

0.244

0.244

PER

0.718

0.718

PBV

0.000

0.000

EV/EBITDA

0.586

0.586

EV/EBIT

0.705

.

CE

.

0.990

EV/Assets

.

0.000

EPS

.

0.883

EBITDA/Share

.

0.825

DIV

0.000

0.000

FOR

0.761

0.761

GDP

.

.

1.000

1.000

COMM

Combining all findings from the statistical tests conducted, Model 2 was reduced to
Model 3, according to three considerations. First, the PER, EV/EBITDA, DIV, FOR and
GDP were suppressed for not being statistically significant at a 95% level. Second, the
EBITDA/Share was eliminated for being highly multicollinear with the EPS, and for its
weaker coefficients, although with the same p-values. Third, the PBV and EV/Assets
were eliminated for being homoscedastic. Therefore, only the CE, EPS and COMM
remained in the final model (Model 3).
Table 11

Adjustment of Model 3

Model adjustment
R

1999–2018
0.845

R2

0.713

Adjusted

R2

0.712

This model turned out being simpler and statistically solvent for four reasons:
a

the model offered an adjusted R2 of 0.712 (Table 11) (Cea, 2002; Véliz, 2017)

b

not only the two independent variables and the dummy variable showed p-values
close to 0.000, but also the constant did (Table 12)

c

none of the variables presented high multicollinearity (Table 12) (Cea, 2002; Hair
et al., 2010)

d

none of the variables evidenced homoscedastic behaviour (Table 13).
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Coefficients, significance and multicollinearity of Model 3 (see online version
for colours)

Coefficients, significance and VIF

1999–2018

Constant

5.230

Sig.

0.000

VIF

.

CE (coefficient)

–2.535

Sig.

0.016

VIF

1.020

EPS (coefficient)

2.604

Sig.

0.000

VIF

1.016

COMM (coefficient)

3.534

Sig.

0.001

VIF

1.032

Notes: The bold numbers are p-values with a 95% significance level.
The red numbers are negative numbers.
Table 13

ANOVA tests for Model 3

ANOVA (sig. per model)

Model 3

Price

0.244

CE

0.990

EPS

0.883

COMM

1.000

After all the delimitations according to the previous models, the final model is proposed
below. It includes the CE, EPS and COMM as its independent variables, being the
COMM a novel contribution for emerging countries’ stock valuation.


Model 3
PRICEij    1CEij   2 EPSij  3COMM ij  ε.

5

Discussion

Probably the most surprising finding is that the PER is not relevant at all in an emerging
market such as Peru in any of the presented models. This multiple was defended by the
great majority of literature, but it was also included among the preferred ones for
emerging countries such as Malaysia, India, Brazil or Mexico (Goh et al., 2015; Serra and
Fávero, 2017; Tiwari, 2016; Trejo et al., 2015). Nevertheless, Gill (2003) warned about
the PER, suggesting that it should be accompanied by the EPS (Koller et al., 2010). In the
case of Model 3, the EPS figured without the PER. Damodaran (2013) also defended the
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PER, but this only proved what Omran (2003) stated about how delicate and different the
stock valuation can be in developed versus emerging countries, and that there is not yet
an agreement regarding how to valuate stocks in the second ones (Bruner et al., 2002).
Regarding the PBV, it was also defended by researchers who studied developed and
emerging countries. It ended up being statistically significant, but homoscedastic.
However, Ball et al. (2019) pointed out that the PBV is explanatory not because of
contributed capital, but because of retained earnings as an indicator of the company’s
capacity to generate results. The paradox is that, if the PBV is a relevant explanatory
ratio, then the DIV (DeAngelo and DeAngelo, 2006; Kim et al., 2018; Pelcher, 2019)
should not be one, since retained earnings grow as long as dividends are not paid.
Definitely, this opens a new door for future research regarding the relation between the
PBV and the DIV.
Whether it is through EBITDA or EBIT, the EV is not a good stock price estimator
for an emerging country, although the only research in an emerging economy that
considered the EV/EBITDA was Trejo et al.’s (2015) in Mexico. The EV/Assets (Lie and
Lie, 2002) though, would have remained in the final model if it was not for
homoscedasticity, considering that it was successfully used for stock valuation in Brazil
(Serra and Fávero, 2017). On the other hand, the CE remained in the final model with a
coefficient of –2.535. Its negative sign makes sense since an increase in cost of sales
versus assets would denote a less efficient use of the last ones. Only two authors
proposed it (Gupta, 2018; Zhong, 2016), and it looks very much as the counterpart of
the asset turnover ratio (ATR), as defined in the DuPont analysis (Rao et al., 2019).
Nevertheless, not only any author proposed the ATR as a valid valuation multiple, but as
a component of the ROA, and since both ROA and ROE were discarded by the literature
(Alford, 1992; Krupasindhu, 2017; Zhong, 2016), the CE appeared as a new way of
estimating the efficiency of assets, which relates at the same time with stock valuation.
The study conducted by Gupta (2018) gave lights regarding how the PBV, EPS and
EBITDA/Share could coexist in the same model. The timeframe, though, could have had
a strong influence over that fact, since the author analysed only three years of information
and did not segment its data for parametric stability. Therefore, the subsegmented VIF
results for the EPS and EBITDA/Share could not have been evidenced in Gupta’s (2018)
study. Although:
a

both multiples relate to operational results for stockholders

b

have the shares outstanding as their denominators

c

are both statistically relevant separately.

Then, the EBITDA/Share could still be relevant under other research delimitations.
This is an important questioning considering next paragraph’s discussion, since Peru’s
economy is highly dependent of the exportation of commodities (Gustafsson and Scurrah,
2019; Seminario, 2015), while India is a strong importer of raw materials for its
industries (Piñero et al., 2019).
Regarding the four dummy variables used to control for additional factors, the first
one (DIV) (DeAngelo and DeAngelo, 2006; Kim et al., 2018; Pelcher, 2019) relates
to the paradoxical situation explained previously and that involved also the retained
earnings inside the PBV. Therefore, the behaviour of the earnings generated and the
dividend policy should be studied separately against stock valuation (Ball et al., 2019).
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The FOR (Bena et al., 2017) relates with how foreign investors promote research and
development (R&D), as well as investment in long-term assets. The variable did not
explain the behaviour of the stocks in Peru, and this does not necessarily mean that in
Peru, there is a lack of investment in fixed assets, or no money destined to R&D.
Notwithstanding, Bena et al.’s (2017) research could be a reflection of the current
situation of the R&D in Peru, which represents a 0.10% of its GDP (UNESCO, 2019).
The GDP growth (Liu, 2015), was not relevant at all because Peru’s GDP grew at a faster
rate than the World’s GDP during 15 out of the 20 years studied (World Bank, 2018a,
2018b).
Definitely, the most relevant and successful dummy variable in the study was that
which was not found in any paper or research regarding valuation multiples, but only in a
Peruvian history book by Seminario (2015), and mentioned during an interview with
financial expert Mrs. Lilian Rocca: the COMM (interview with Mrs. Lilian Rocca,
23 January 2019). If a company’s main business is related to commodities or not
confirmed not only what Mrs. Lilian Rocca stated, but it is also the main element in
Model 3 (except for the constant) with a coefficient of 3.534, and a p-value of 0.001.
Peru, as many emerging extractivist countries, depends on the international price of
commodities, and this represents an opportunity, and at the same time, a challenge
(Gustafsson and Scurrah, 2019). However, commodities have a very strong influence on
the Peruvian Stock Exchange, and represent a novel contribution in stock valuation
regarding emerging countries.

6

Final considerations

There is not a formal agreement about which valuation multiples should be used for stock
valuation, partially because the previous findings from researchers are not being
considered, and there is still an ‘exploratory’ effort to reach the ideal multiples. The best
proof of this is that the most defended valuation multiple (PER) was discarded from
every single model tested. Appropriate geographic and company size delimitations, plus
suitable statistical validations decanted in Model 3. The remaining variables in that model
strongly explain the stock prices and seem to complement themselves well:
a

CE is related to the efficiency of assets, not from a sales generation perspective, but
in an efficient usage of the cost of sales

b

EPS focuses on the final earnings available

c

COMM reflects the risk and potential operative leverage related to the volatility of
the commodities’ international prices, which represents a novel contribution to stock
valuation through valuation multiples.

The theoretical implications are clear: research should be focused on what has already
been concluded by others, and a thorough delimitation and rigorous statistical testing will
definitely bring better results in the future. Model 3 should be replicated in other
emerging countries to test its validity, and should be complemented and adapted
according to the findings in other emerging markets. Regarding the practical
implications, there are four:
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a

The CE variable should invite managers and decision-makers to focus more on their
cost structure, and not necessarily on sales, since sales not only do not appear in the
model, but were discarded by several authors in the literature as valid valuation
multiples.

b

The EPS shows, in combination with the discarded DIV, that even if those earnings
are not paid as dividends, the profit-generating potential seems to be more
appreciated by investors than the dividend payment itself and considered enough
evidence of value creation for investors, which should also be noticed by managers,
mostly for its financing implications regarding profit reinvestment.

c

The COMM variable should not make decision-makers take their businesses to be
commodity-related, but it should serve as an opportunity identifier.

d

Investment analysts and particular investors should use Model 3 for quick valuations
in emerging countries.

It is recommended that Model 3 be considered for valuations in extractivist emerging
countries, and that the model be updated throughout time in order to reflect the different
market instances. New findings should complement the model, considering that
two variables with strong p-values were discarded for reasons that could not apply in
other emerging markets: the EV/Assets was discarded for homoscedasticity, and the
EBITDA/Share was discarded for high multicollinearity with the EPS. There is also an
opportunity to study the CE under the DuPont analysis, against the ATR. Finally, there
seems to be a relation between the PBV and the DIV. Therefore, the retained earnings (as
a component of equity) should be studied against the dividend payment to see which one
has more influence on stock valuation.

Disclaimer
This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.
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