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INTRODUCTION

Assume that all stocks are generally priced at their market value. A simple method of
challenging the prices is the use of multiples from other companies in the industry (averages),
from financial analysts’ reports as seen in market, or as described in many textbooks, since the
intuition is that (almost) similar companies with regard to size, timing and uncertainty of
expected future cash flows should be priced (almost) the same, thus having (almost) identical
multiples, like P/E, P/B, etc. Multiple valuation using comparables is more like an art than it is
a science, since it often offers rules of thumb such as if a stock trades at the bottom end, i.e.
multiples are relatively small, then the stock is likely to be of good value. However, if the actual
sizes of multiples are due to specific cross-country bias-factors, like differences in countries’
business climate, different accounting regimes, or differences in culture, then this advice can be
misleading. At the very least the multiples should probably be adjusted for such bias-factors
before any buying or selling decision is made and followed. When we trust the market, we find
that the market is (almost) always right, and therefore the average differences between a
company’s observable multiple and one calculated on the basis of other companies’ multiples
should be small.

Hofstede (16, 17) documents that people are organised, do things, and think differently in
different countries as shown in his well-known cultural indicators. Based on this framework on
cultural differences, Gray [15] and later Radebaugh et al. [27] map the indicators into
accounting values by transforming the cultural differences into accounting constructs based on
how the cultural indicators are hypothesised to affect accounting practice and systems.

This paper’s main contribution is the challenging of our understanding of valuation based on
multiples across countries. The selection of comparables and target from same country leads to
small differences, all other things being equal, whereas the use of a global database for the
selection of comparables creates larger differences, all other things being equal. The need for
handling cultural and country oriented differences as well as differences in accounting practice
(different accounting regimes) is obvious, since this leads to smaller differences than use of
industry as the only selection criteria. Consequently we see more precision, when we extend
the classic approach in Alford [2] to include these considerations in our approach to the
multiple valuation, and this obviously increases the method’s usefulness.

The rest of the paper is structured in the following way: In section 2 we present the motivation
and literature review for the study, and we present our expectations and research design. In
section 3 we describe the data collection procedure and we present descriptive statistics. In
section 4 we present our results and discuss some implications. Finally, we conclude the paper
in section 5.
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MOTIVATION, LITERATURE REVIEW AND RESEARCH DESIGN

The method of comparables is presented in many finance text books like, for instance [9], (19]
and [23]. The method refers to the valuation of an asset based on multiples of comparable or
similar assets - that is, valuation based on multiples benchmarked to the multiples of similar
assets. For example, multiplying a benchmark value of the Price-to-Earnings (P/E) multiple by
an estimate of a target company’s Earnings Per Share (EPS) provides a quick estimate of the
value of the company’s stock that can be compared with the stock’s market price. Equivalently,
comparing a stock’s actual price multiple with a relevant benchmark multiple should lead the
analyst to the same conclusion on whether the stock is relatively fairly valued, relatively
undervalued, or relatively overvalued. On average, however, we should expect the stocks in the
market to be relatively fairly valued.

Many choices for the benchmark value of a multiple have appeared in valuation methodologies,
including the multiple of a closely matched individual stock and the average or median value of
the multiple for the stock’s industry peer group. The economic rationale underlying the
method of comparables is the law of one price, i.e. the economic principle that two identical
assets should sell at the same price. In practice, analysts can only match characteristics among
companies or across time approximately. Nevertheless, the law of one price is the idea that
drives the method of comparables.

Alford [2] studies how comparable companies should be selected, and for a sample of US
companies he shows that industry membership or a combination of return on equity and total
assets are effective criteria for selecting comparables. Cheng and McNamara [6] and Bhojraj
and Lee [4] demonstrate that combining industry membership with total assets results in some
improvements over the industry membership alone (US data only). The focus in these studies
is the proximity to stock prices of valuations generated by multiplying a value driver (such as
earnings) by the corresponding multiple, where the multiple is obtained from the ratio of stock
price to a value driver for a group of comparable companies.

Dittmann and Weiner [11] compare five of the selection rules proposed by Alford [2] on a large
sample of companies from 16 countries (the 15 European Union member states at the time and
the US) over the ten years from 1993 - 2002. Since accounting standards and the institutional
history vary from country to country, it is not self-evident that a single comparable selection
method exists that works best for all countries. It turns out that for all countries in their study
(including the US), the forecast errors are minimised when they select companies that are most
similar either in terms of Return on Assets (ROA) or in terms of ROA and Total Assets. For the
US, the UK, and Ireland, the most accurate selection criterion is the combination of ROA and
Total Assets. For other countries, there is no or only a marginal improvement from using Total
Assets in addition to ROA. Moreover, they establish that comparables should be chosen from
the same country for the US, the UK, Denmark, and Greece, since their results showed clear
country-oriented differences. However, they did not pursue this aspect but concluded for all
remaining European countries, comparables can be selected from the EU15 or from the OECD.
For all countries, valuation errors are unusually low in 1994 and 1995 while they show a
distinct peak during the stock market boom in 1999 and 2000. In 2001 and 2002 - after the
internet bubble had burst - valuation errors reverted to their pre-1998 level.

Sharma and Prashar [32] find that the main characteristics for comparison should be centred
on two characteristics: business profile, i.e. sector, end market and customers, products and
services, geography, distribution channels, and financial profile, i.e. size, return on invested
capital, growth pattern, and profitability. In their search for a best practice in applying

URL: http://dx.doi.org/10.14738/abr.83.7877. 24



Archives of Business Research (ABR) Vol.8, Issue 3, Mar-2020

multiples for valuation purposes, Plenborg and Pemental [25] concluded that there are three
methods that could be used for the peer group selection. Like Alford [2], the peer group
selection could be based on industry classification since companies that operate in same
industry are likely to show similar risk and growth characteristics. Or, like Bhojraj and Lee [4],
the peer group selection could be based on similar economic valuation fundamentals, such as
profitability, growth and risk. Or, like Lee et al. [20], the peer group selection could be based on
search traffic pattern on websites, since frequently co-searched companies are likely to be
economically similar.

Dittmann and Weiner [11] observe that much of the empirical research on multiple valuation is
focused on the accuracy of valuation techniques and on the statistical measure for averaging
the multiples of comparable companies. Agrrawal et al. [1] show that the use of harmonic mean
for price-earnings ratios improves company valuation estimates compared to the use of
geometric or arithmetic equal or weighted average estimations of mean or median. This result
is in line with the findings by Dittmann and Weiner [11], who find that the harmonic mean
leads to more accurate valuations than does the arithmetic mean.

Cooper and Cordeiro [7] point at an “extensive academic interest” in equity valuation based on
multiples that has arisen “only recently”. Much of the empirical research on valuation using
multiples deals with the relative performance of multiples. Baker and Ruback [3] analyse the
performance of multiples based on EBITDA, EBIT and Sales. Their results indicate that
industry-adjusted EBITDA performs better than EBIT and Sales. Liu et al. [21] study the
performance of a comprehensive list of value drivers and find the general rankings of multiples
to be as follows: 1. Forward earnings measures; 2. Historical earnings measures; 3. Cash flow
measures and book value of equity; and 4. Sales. They reveal that earnings still have the best
performances in this case, because they got more accurate results using earnings than using
any of the other measures. However, the minimum standard deviation of the valuation error in
the study by Liu et al. [21] was 28.3%, which is a relatively large valuation error for a study
where the best value-driver was chosen from a set of 17 potentially useful multiples to
minimise the valuation error.

Concerning the accuracy of valuation using multiples, Cooper and Lambertides [8] find that a
small part of the error is due to inaccurate matching of observable characteristics of target
companies, whereas a larger part is caused by unobservable, but persistent differences in the
characteristics of target and comparable companies, creating “a limit to the accuracy”.

As a means to increase the accuracy of equity valuation using multiples, Yoo [35] examine if a
linear combination of several simple multiples improves the valuation accuracy compared to
the use of the simple multiple valuation technique. The study was conducted using a US data
sample consisting of data from 3,246 companies between 1984 and 1999. However, the
findings imply that the simple multiple valuation that only uses forward earnings multiples is
not very accurate, whereas historical multiples may carry more useful information.

Cooper and Cordeiro [7] show that the relative accuracy of a valuation based on comparables
does not vary much across industries since the addition of more companies only adds noise
and not precision. The attribute that increases the relative accuracy the most is the actual
similarity of the comparable companies. In their study, Dittmann and Maug [10] investigate
whether the choice of error measure, percentage or logarithm errors affects valuation biases
using different averaging methods and using different multiples.
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Bhojraj et al. [5] operationalised the “industry” parameter by comparing four broadly available
industry classification schemes, and they found that the Global Industry Classifications
Standard (GICS) was significantly better at explaining stock return co-movements and cross-
sectional variations in valuation multiples, whereas the Fama and French [14] algorithm often
used by academics proved to be the second best in the study. In Serra and Favero [31] as well
as in Dittmann and Weiner [11], the country factor is challenged. Serra and Favero [31]
question if there are specific considerations to address when selecting cross-border
comparables by studying whether mean industry multiples are similar in Brazil and in the US,
and they find significant variability across companies within the same industry in each country
and between the two countries, which makes the use of industry multiples harder to justify.

In their study across European equity markets on valuation accuracy, Schreiner and Spremann
[29] find that using different types of multiples generally approximates market values
reasonably well across Europe as expressed by the use of the Dow Jones STOXX 600
companies. According to Dittmann and Weiner [11], the introduction of the euro in 1999 seems
to have had no effect on valuation errors of European companies, although their sample period
is too short to give a final answer to this question.

In their study, Young and Zeng [36] challenge accounting regime as an explanatory factor by
examining the link between enhanced accounting comparability and the valuation
performance of pricing multiples using the Bhojraj and Lee [4] method, and they find that
comparable peers selected across 15 European Union countries made better valuation
performance measured as pricing accuracy, a fact that at least partly can be attributed to the
increased accounting comparability caused by the mandatory use of IFRS since 2005.
Additionally, Young and Zeng [36] mention culture as a potential explanatory factor for the
observed differences in performance. Actually, Violet [34] is one of the first to suggest that
accounting is not culture-free. He argues that accounting should be seen as a ‘socio-
technological activity’ involving interaction between both human and non-human resources,
and consequently culture is often a very important factor when comparing available financial
accounting information. Later, Nobes [22] finds that culture is one of the main factors causing
accounting differences across countries as well as across companies. According to Nobes [22]
the legal system and the capital market are two distinct and quite country-specific institutional
elements that are influenced by culture and hence highly affect how the accounting regime is
developed in a country. Thus, different accounting regimes, practices, approaches, and audit
behaviour related to the production of this information should be considered as reflecting
culture, even though this is not the only factor.

Gray [15] identifies four widely recognised accounting values, Professionalism, Uniformity,
Conservatism, and Secrecy, and establishes a linkage between these values and the four
cultural dimensions proposed by Hofstede contemporarily, Power distance, Individualism,
Masculinity, and Uncertainty avoidance. Later, when Hofstede [17] had added his fifth cultural
dimension, Long-term orientation, Radebaugh et al. [27] extend Gray’s original description of
the four accounting values by making references to Hofstede’s five cultural dimensions as
follows!:

1 Hofstede [16, 17] considers culture as ‘the collective programming of the mind which distinguishes the members of one
human group from another’. Originally, Hofstede used responses to an attitude survey of IBM employees worldwide to identify
cultural dimensions across countries: Power distance (PDI), Individualism (IDV), Masculinity (MAS), Uncertainty avoidance (UAI)
and later also Long-term orientation (LTO). Power distance refers to the extent to which hierarchy and unequal power
distribution in organisations are accepted. Individualism refers to a preference for a loose social structure rather than a tight
social structure (collectivism). Masculinity refers to a focus on traditional masculine values of performance and achievement
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e Professionalism (PROF) entails a preference for individual professional judgement and
maintenance of professional self-regulation as opposed to compliance with prescriptive
legal requirements and statutory control.

e Uniformity (UNIF) entails a preference for uniform accounting practices between
companies and for consistent use of such practices over time as opposed to flexibility in
accordance with the perceived circumstances of the individual companies.

e C(Conservatism (CONS) entails a preference for a cautious approach to measurement to
cope with the uncertainty of future events as opposed to a more optimistic and risk-
taking approach.

e Secrecy (SECR) entails a preference for confidentiality and restrictions on disclosure of
information about the business such that information is only disclosed to those who are
closely involved with its management and financing as opposed to a more transparent,
open, and publicly accountable approach.

The four relationships are presented below in Table 1. It is important to emphasise that all
concepts are only verbal descriptions where the focus is on links and mutual influence on each
other, while the absolute relations are not considered.

Table 1. The link between Hofstede and Gray.
Schematic presentation of the description of accounting values made by Radebaugh et al.
[27], extending Gray [15] and with reference to Hofstede’s cultural indicators.

Panel A: Cultural indicators Accounting values (from Gray)

(from Hofstede) Professionalism | Uniformity | Conservatism Secrecy
(PROF) (UNIF) (CONS) (SECR)
Power Distance (PDI) + +++ ++ +++
Individualism (IDV) +++ + + +
Masculinity (MAS) +++ ++ + +
Uncertainty Avoidance (UAI) + +++ +++ +++
Long-Term Orientation (LTO) + ++ +++ +++
Panel B: Range of Gray
indicators (the 1-2-4 system Professionalism | Uniformity | Conservatism Secrecy
used for generating Gray’s (PROF) (UNIF) (CONS) (SECR)
indicators)
Minimum 32.778 26.154 25.750 28.143
Maximum 75.778 78.846 80.750 82.214

Note: ‘+++’ indicate a strong relationship; ‘++’ indicate a less strong relationship; and ‘+‘ indicates a
weak relationship.

Gray [15] and Radebaugh et al. [27] use the terms strong, less strong, and weak to describe the
relationships between the cultural dimensions and the accounting values as shown in Table 1.
To facilitate a weighted combination of the multiple elements that comprise an accounting
value, we translate these terms into weights of four, two, and one for strong, less strong, and
weak, respectively, for our adjustment for cultural influence. Hereby, when the accounting
values are calculated, a relationship described as strong carries twice the effect of a

rather than feminine values of relationships, nurturing and caring. Uncertainty avoidance refers to the degree to which
individuals feel uncomfortable with ambiguity and uncertainty. Long-term orientation refers to the preference for encouraging
people to focus on future rewards, thrift and endurance.
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relationship described as less strong, and similarly a relationship described as less strong
carries twice the effect in our weighting method as a relationship described as weak.

Since Gray presented his accounting values constructs in 1988, there have been several
contributions in the literature attempting to extend, test and refine the relations in Table 1 in
order to understand the influence of culture on accounting. Perera [24] was probably the first
to do so, and he provides additional discussions of the Gray-constructs in respect of the
claimed relationships and considers both Hofstede’s cultural indicators and Gray’s accounting
value dimensions and uses them to explain apparent differences in the accounting practices
adopted in continental European countries versus in Anglo-American countries. Since then,
many studies (among other Salter and Lewis [28], Tsakumis [33], Doupnik and Riccio [12], and
Joannides et al. [18]) have been published showing support for the Gray accounting values.
However, studies showing mixed or non-positive results have also been presented, see for
example Doupnik and Tsakumis [13], which indicates that the validity of cultural dimension
theories needs further testing, but as Joannides et al [18] suggest, the critiques of the
Hofstede-Gray setting can be questioned as well.

Alford [2] and a number of other studies on multiple-based valuation only use data from one
country. Once the analysis is extended to include several countries, the multiple-based target
company valuation and the peer group selection become more complicated, as companies from
different countries may differ simply due to differences in culture, religion, legal or political or
accounting regimes, and economic conditions, all of which could lead to less accurate
valuations, but to our knowledge until now, no-one has tried to incorporate our quantify this
effect..

We believe that even though a country factor could probably capture many of these
differences, it makes more sense to quantify the cultural contribution of the countries in a
more direct fashion as expressed by our practical interpretation of Gray and country specific
economic conditions. The latter can be quantified by using the overall business climate in every
country as presented in the officially published notions on country “performance” in the yearly
Global Competitiveness Report from World Economic Forum (WEF - see Schwab [30]).
Furthermore, differences in accounting regimes are often mentioned as central when doing
studies involving international comparability and using accounting numbers, for which reason
this factor is also addressed explicitly.

For our study, we use a large global sample of companies as the basis from which to choose
and select the peer group companies. As a consequence, if the selections of peer group
companies are made without any restrictions, we expect that we might face some of the above-
mentioned potentially disturbing factors. Our expectations can be explicitly formulated as
follows:
= Restrictions on peer group selection:
v Same accounting regime as the target should increase average accuracy.
v' Same country oriented economic competitiveness factor (WEF) as the target
should increase average accuracy.
v Same culture as the target should increase average accuracy.
= Phrased alternatively, the latter actually means:
v" Low precision is probably due to cultural differences among the target’s peer
group companies.
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To challenge our expectations, we use five commonly used measures of classic company
multiples, Price-to-Earnings (P/E), Price-to-Book (P/B), Price-to-Sales (P/S), Enterprise-Value-
to-Sales (EV/S), and Enterprise-Value-to-EBITDA (EV/EB). However, since we intend to use
the harmonic mean, we use as the equivalent the inverse multiples averaged by the arithmetic
method, in accordance with for example Agrrawal et al. [1]. And as our main precision level
measure we use the Mean Absolute Error, since this well-known metric is more robust to
outliers than, say, squared measures.

According to classic studies such as Alford [2], an appropriate way to analyse the usefulness of
multiple-based valuation is to calculate a target company’s peer group multiple and multiply
by the / an appropriate accounting variable to reach a calculated value that can be compared to
the target company’s observable value four months after the balance sheet date. As shown in
e.g. Plenborg and Pemental [25], there are many factors and parts to be considered when
developing the analysis design. To ensure comparability to earlier studies we choose to let us
be inspired by Alford [2] and later studies following him, by using a quite similar research
design as to the formation of a target company peer group. We determine an estimate for the p
value for each multiple for each target company by using the harmonic mean of the peer group
companies. When we compare these estimates to the target company’s actual stock market
value four months after the balance sheet day, we obtain a value for the error magnitude.
Hereafter the mean absolute prediction error (MAE) for all the companies per multiple is
calculated, and the size of MAE gives valuable information on the accuracy for each multiple
using different ways of forming peer groups. Afterwards, we compare and evaluate the
precision of different calculations.

First, we use our global dataset when we follow the peer group selection methodology in the
classic US-data based study by Alford [2], and several later studies:

e Market: We select all non-target companies in sample.

¢ Industry: We select all non-target companies in sample from the same Fama-French
[14] industry as target.

e Total Assets: We select the ten companies in the sample that have a Total Assets value
closest to that of the target company.

e ROE: We select the ten companies in the sample that have a Return on Equity value
closest to that of the target company.

¢ Industry and Total Assets: We now focus on the companies in the sample from the
same Fama-French [14] industry as the target and select the ten companies with Total
Assets values closest to that of the target company.

¢ Industry and Return on Equity: We again focus on the companies from the same
Fama-French [14] industry as the target and select the ten companies with Return on
Equity values closest to that of the target company.

¢ ROE + Total Assets: We now apply a two-step selection procedure. First, we select the
2.44% of the total sample, i.e. 412 companies that have Return on Equity values that are
closest to that of the target company. Second, we select the 2.44% of the 412 companies,
i.e. ten companies that have Total Assets values closest to that of the target company.

e Total Assets + ROE: We again apply a two-step selection procedure. First, we select the
2.44% of the total sample, i.e. 412 companies that have Total Assets values that are
closest to that of the target company. Second, we select the 2.44% of the 412 companies,
i.e. ten companies that have Return on Earnings values closest to that of the target
company.

As the next step, we present sequentially detailed analyses introducing a) accounting regime
(AR); b) country oriented economic competitiveness factor (WEF); and c) culture. To enable us
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to introduce accounting regime as a means for further and relevant specification for market
and industry, we add the following two peer group selection prescriptions:
e AR + Market: All non-target companies in sample having same accounting regime as
the target company.
e AR + Industry: All non-target companies in sample from the same Fama-French [14]
industry as the target and having the same accounting regime as the target company.

Our expectation is that the introduction of accounting regimes will improve the average
precision for each target company’s valuation compared to a purely market-based peer group
selection procedure, and compared to an industry-based peer group selection procedure.

Since our starting point is a global perspective, we introduce a country based economic
competitiveness factor (WEF in [30]) as a means for a further and relevant specification for
Total Assets and Return on Equity, and thus, we add the following two peer group selection
prescriptions:

e WEF + Total Assets: We first select all companies in the sample with the same WEF as
the target company and select the ten companies that have Total Assets values closest
to that of the target company.

e WEF + ROE: We first select all companies in the sample with the same WEF as the
target company and select the ten companies that have Return on Equity values closest
to that of the target company.

In order to introduce culture, proxied by Gray’s accounting values, as a means for a further and
relevant specification for Total Assets and ROE, we add the following peer group selection
prescriptions:

e Culture + Total Assets: We select the ten companies with the same culture as the
target company that have Total Assets values closest to that of the target company. We
do this for each of the culture-values: PROF; UNIF; CONS; and SECR.

e Culture + ROE: We select the ten companies with the same culture as the target
company that have Return on Equity values closest to that of the target company. We do
this for each of the culture-values: PROF; UNIF; CONS; and SECR.

As the third step we evaluate the results. First, we evaluate the five different multiples based
on the ranking of their MAE (their precision) and extract four of the multiples and put them
into the two most contrasting groups containing on the one hand the two most precise
multiples (high precision - the two levered multiples Earnings-to-Price and Book-to-Price), and
on the other hand the two most imprecise multiples (low precision - the two unlevered
multiples Sales-to-Enterprise Value and EBITDA-to-Enterprise Value).

Second, for the multiples in each precision group (high and low), the four Gray accounting
values are evaluated by contrasting the differences in precision between the best ten per cent
and the worst ten per cent. Since we expect low precision to be due to cultural differences, we
expect that culture is a key explanatory factor for the imprecision for the 90t percentile, i.e. the
most imprecise companies, and when we compare the precisions from the 10t and the 90t
percentile, the expectation is that the relation between culture and error for the 90t percentile
is much larger than for the 10t percentile.

And third, we perform regression analyses for both the 10t percentile and the 90t percentile
to verify the expectations that the different cultural accounting values are systematically
contributing to the imprecise accuracy measure as a sensitivity analysis. To ensure that we
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uncover the effect from culture, we rank all the companies after their absolute prediction error
and divide the resulting list in three parts: the ten per cent having the smallest absolute
prediction errors; the ten per cent having the largest absolute prediction errors; and the rest.
Hereby we can address our expectations further by contrasting the bunch of companies
showing smallest absolute prediction errors with the bunch of companies showing largest
absolute prediction errors using OLS-regression in several different combinations for
sensitivity analyses of the absolute prediction errors and central culture variables.

DATA SELECTION AND DESCRIPTIVE STATISTICS
From the ORBIS-database we selected all listed non-financial and non-insurance companies
during May 2016 and deleted all companies that had negative earnings and/or equity to ensure
that all companies with negative multiples are disregarded. This procedure left us with more
than 17 thousand public accounts from 112 different countries from all over the world, and
from 44 different industries using the Fama-French classification (Fama and French [14]).

Based on available information from PriceWaterhouseCoopers’ contemporaneous publication
[26] on IFRS adoption by country, we categorised each country’s accounting regime: is IFRS
mandatory, permitted or not allowed for listed companies in the country. For the mandatory
regime, we also considered the “version” of IFRS that is referred to, all of which leaves us with
four accounting regimes as: (i) Mandatory IFRS (as prescribed by the IASB); (ii) Mandatory EU
(as published by IASB and accepted by the EU); (iii) Permitted (as prescribed by the IASB); and
(iv) Disallowed (since another GAAP is prescribed).

Since the Hofstede cultural indicators (PDI, IDV, MAS, UAI, and LTO) unfortunately are not
available for all countries in the World, we deselected the companies from those quite few
countries where we would not find calculated Hofstede indicators (via his website April 2016).
Companies with incomplete datasets were deleted, and the remaining result was 16,898 valid
companies from 112 different countries.

Table 2. Descriptive statistics for the 16,898 companies from 112 countries

Mean Std.error | 10th percentile Median 90t percentile
Multiples | Earnings to Price (EP) 0.12289 0.00917 0.01340  ).0563¢ 0.15599
used Book to Price (BP) 1.29306 0.10112 0.18150  ).6302¢ 1.89728
Sales to Price (SP) 2.50562 0.15736 0.18331  ).94281 437144
Sales to Enterprise Value (SEV) | 1.23820 0.05317 0.15322 76277 2.80676
f;;gg)‘\ to Enterprise Value 0.12804 | 0.00944 0.03067  ).0963] 0.22697
Key (In to) Total Assets (TA) 12.84790 | 0.01450 10.49365 [2.7118 15.38900
\C/g:gl()):es Return on Equity (ROE) 0.13843 | 0.01456 0.02118  ).09264 0.23983
Financial Leverage (FLEV) 0.38678 0.06434 -0.38853  ].2259( 1.51264

Note: The country-oriented business climate variable, WEF, varies from 3.40 to 5.76 across the 112
countries.

The descriptive variables for the five multiples that involve an accounting and a market price
element are presented in Table 2 above, and the numbers show some variations. Also, the
statistics for a number of other relevant variables for some of the peer group selection
procedures are shown, and risk, size and leverage are presented. We see the natural logarithm
of Total Assets as a size variable, and as in Alford [2], it is introduced as a surrogate for risk,
while Return on Equity (ROE) is introduced as a surrogate for growth. Financial Leverage
(FLEV) is often used as a risk-oriented control variable, but here it primarily serves as the key
link between the three levered and the two unlevered multiples. That all negative multiples are
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disregarded becomes obvious when we look at the numbers in the table, since the descriptive
statistics shows that all multiples are positively skewed, which can also be easily seen in all
cases, as the means are larger than the medians.

FINDINGS AND IMPLICATIONS
In Table 3 we present the results, i.e. average mean absolute errors for our chosen five
multiples resulting from different starting point selection methods as presented. The results
give an indication of the variation in the sample and the apparent differences in precision
levels as a consequence of the individual selection methods.

The absolute prediction errors presented in Table 3 measure accuracy, and the precision
performance calculation measures computed in this study allow the comparison of its results
with the corresponding results of other empirical studies that use percentage errors and
harmonic means.

The test statistics in the first part of Panel A in Table 3 is, in fact, by and large a replication of
Alford [2], but on a global sample, and not only for the Price-to-Earnings multiple. However,
the results show that Alford’s original Price-Earnings multiple and US-based empirical results
hold for our sample, since our results are quite comparable to those of Alford for our Earnings-
to-Price measure. Qualitatively we see same results for the other two levered multiples, Book-
to-Price and Sales-to-Price, whereas the results for the two unlevered multiples, Sales-to-
Enterprise Value and EBITDA-to-Enterprise Value, are quite different since using the market as
the basis for peer group formation seems to be the best in this case and shows the smallest
prediction errors.

The non-parametric tests (Friedman tests), as introduced in Alford [2] and later studies, are
applied in order to compare the precision of the different peer group selection procedures,
exemplified in Panel B and Panel C. A positive sign generally indicates that the row is more
accurate than the column. The signs and the magnitudes of the pairwise t-statistics are similar
to those in the other tables. In the bottom half of Table 3, Panel B reports the average t-
statistics using the nonparametric test for the Earnings-to-Price multiple. The magnitude of the
t-statistics indicates that for the Earnings-to-Price, the peer group selection procedure “ROE +
Total Assets” gives the most accurate predictions on average. For any significance level above
0.00031 the “ROE + Total Assets” peer group selection method performs better than “Market”,
which gives the second-most accurate predictions on average.
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Table 3 Mean absolute precision errors and t-statistics
Basic comparable-company peer group selection

Total

Assets Ind. +
Panel A: Market Industry (TA) ROE Ind.+TA ROE ROE+TA
Earnings to Price (EP) 0.98921 1.04456 1.35735 1.28377 130895 1.20324 0.72530
Book to Price (BP) 0.95134 0.93902 1.26201 1.28505 1.32357 2.18346 0.76154
Sales to Price (SP) 1.04963 1.04959 139644 1.56377 1.27031 139208 0.91849
Sales to Enterprise Value (SEV) 1.62191 1.84065 2.63285 2.83283 2.66473 245964 2.53991
EBITDA to Enterprise Value (EBEV) 1.49569 1.84487 242173 2.60400 210562 2.43294 2.44438
Panel B: Average t-stats. (EP)
Industry -0.48359
Total Assets (TA) -2.45181 -2.02694
ROE -2.10168 -1.65320 0.42632
Industry + TA -2.37797 -1.90075 0.28528 -0.16042
Industry + ROE -1.45590 -1.04905 0.85718 0.46663 0.63331
ROE + TA 342089 31.41103 5.67052 4.76894 5.28415 3.81050
Panel C Average t-stats. (EBEV)
Industry -1.48809
Total Assets (TA) -1.90889 -1.19030
ROE -3.16149 -2.16959 -0.03313
Industry + TA -2.19992 -0.94337 0.62393 1.31226
Industry + ROE -2.51110 -1.57823 -0.01983 0.37628 -0.08166
ROE + TA -245608 -1.71918 0.03947 0.34301 -0.82030 -0.02370

Note: Absolute prediction error = (p — p)/p, where p and p are the predicted and actual stock prices
per share end of month 4 after the financial year end, year t. A positive average t-statistic indicates that
the column is more accurate than the row. Averages are taken over the complete sample, where the
individual t-statistics composing the average are computed using the Friedman test. For instance, -
0.48359 indicates that the comparable-company portfolio Industry (the row) is less accurate than
market (the column). For a critical significance level of, say, 0.05, only absolute values larger than 1.65
are significant. The size of the statistics, here, 0.48359, corresponds to a critical level of 0.31434.

Panel C reports the average t-statistics using the nonparametric test for the EBITDA-to-
Enterprise Value multiple. The magnitude of the t-statistics indicates that for this multiple, the
peer group selection “Market” gives the most accurate predictions on average. The t-statistics
for the comparison with “Industry” shows -1.48809 which indicates that at significance levels
below 0.06837, “Market” is preferable. And where the peer group selection procedure “ROE +
Total Assets” was the best one for the Earnings-to-Price multiple, this procedure is worse than
“Market” for all significance levels above 0.00703 for the EBITDA-to-Enterprise Value multiple.
This clearly indicates that large differences exist across different multiples, and from Panel A
there seems to be a clear difference in the mean absolute precision error sizes for the
unlevered multiples compared to the levered multiples.

Table 4 presents the results from next step in the study. Table 4 considers whether Accounting
Regime, as intuitively expected, is a relevant parameter to consider as regards the prediction of
multiples. As seen in the table, the mean absolute errors are slightly reduced for some of the
multiples when added to the model using the average of all other companies as the basis for
the peer selection multiple generation. However, for the “Market” based peer group selection,
the three levered multiples, Earnings-to-Price, Book-to-Price and Sales-to-Price, show
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improved precision, when the peer group selection is changed to “AR+Market”, although the
increase is not significant for significance levels below 0.38583, 0.45615 and 0.42898,
respectively. For the industry-based peer selection multiples this pattern is not reflected, since
the average absolute error increases for most multiples, indicating that the precision is
reduced, which is exactly the opposite of what was expected.

Table 4 Mean absolute precision errors and t-statistics

Effect of Accounting Regime (AR) on Market and Industry based comparables company peer group selection
Earnings to Book to Price  Sales to Price m M
Price (EP) (BP) (SP) Enterprise Enterprise Value

Value (SEV) (EBEV)

Market 0.98921 0.95134 1.04963 1.62191 1.49569

AR + Market 0.95912 0.93131 1.03414 1.72156 1.52640

Industry 1.04456 0.93902 1.04959 1.84065 1.84487

AR + Industry 1.08843 0.96609 1.07318 2.18018 1.74635

In Table 5, the results from the next step in the study are presented. The table reveals several
findings. First, for two central multiples, Earnings-to-Price and Book-to-Price, the use of Total
Assets as well as the use of ROE for peer group selection shows different behaviour. For the
Earnings-to-Price multiple, the precision for the peer group where Total Assets is the key
selection criteria is smaller than in cases where ROE is the key selection criteria, and vice versa
for the Book-to-Price multiple. Second, the introduction of the business climate variable, WEF,
leads to a (slightly) higher precision for the Earnings-to-Price multiple as expected, which can
be especially pronounced at a significance level of 35% for the Total Assets based peer
selection procedure and at a significance level of 17% for the ROE based peer selection
procedure. But for the Book-to-Price multiple, the opposite is the case although even less
significant, since the precision significance level for the Total Assets based selection procedure
is -47% and at a significance level of -48% for the ROE based peer selection procedure. In other
words, both results are non-significant for almost all relevant significant levels, and
consequently, WEF does not contribute to more precision, which is exactly the opposite of
what was expected.

Table 5 Mean absolute precision errors and t-statistics
Effect of Business Climate (WEF) on Total Assets and Return on Equity based comparables company peer
group selection
TA ROE WEF+TA WEF+ROE TA ROE WEF+TA WEF+ROE
Earnings to Price
(EP) 135735 1.28317 1.27723  1.11607
Book to Price (BP) 1.26201 1.28505 1.27524  1.29683
Average t-stats. Average t-stats.
(EP) (BP)
ROE 0.42632 -0.14388
WEF + TA 0.38539  0.02962 -0.06672  0.04845
WEF + ROE 1.30698 0.94756 0.76792 -0.14113 -0.04712 -0.07821

The business climate variable, WEF, in the 112 countries varies from 3.40 to 5.76.

Table 6 shows an evaluation of the five different multiple measures against each other for the
risk and for the growth-based peer group selections, i.e. Total Assets and ROE, which were the
two central measures according to Alford [2] for US data. For our global dataset two selection
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procedures reveal that almost the same multiple performs best (worst) as to accuracy
(precision). Panel B shows the t-statistics for comparisons of the multiples.

As the size of the mean absolute error shows, the levered multiples outperform the unlevered
multiples in both cases. However, the magnitudes of the t-statistics indicate that the Earnings-
to-Price multiple is statistically indistinguishable from the Book-to-Price multiple at
reasonable significance levels in both cases. The comparison of the unlevered multiples with
the levered multiples based on values of t-statistics leads to the conclusion that these multiples
are less accurate.

Table 6 Mean absolute precision errors and t-statistics

Evaluation of multiples for Total Assets and Return on Equity based comparables company peer group selection
versus other multiples

Earningsto Book to Price Sales to Price Erslielzils);?se ]];Etlg:?)?igz
Price (EP) (BP) (5P) Value (SEV) Value (EBEV)
Panel A: MAE
MAE, Total Assets peer selection 1.35735 1.26201 1.39644 2.63285 2.42173
MAE, ROE peer selection 1.28317 1.28505 1.56377 2.83283 2.60400
Panel B: Average t-stats. (Total Assets peer selection)
Book to Price (BP) 0.56364
Sales to Price (SP) -0.24548 -0.93429
Sales to Enterprise Value (SEV) -2.78338 -3.02507 -2.75042
EBITDA to Enterprise Value (EBEV) -2.24786 -2.47498 -2.20458 0.33341
Average t-stats. (ROE peer selection)
Book to Price (BP) -0.01133
Sales to Price (SP) -1.09005 -1.08272
Sales to Enterprise Value (SEV) -6.53050 -6.52218 -4.11141
EBITDA to Enterprise Value (EBEV) -4.00471 -3.99890 -2.70627 0.61644

For the Total Assets based peer selection procedure and the ROE based peer selection
procedure, the Book-to-Price and the Earnings-to-Price multiples obtain the best accuracy
according to our accuracy measure MAE. However, based on the t-statistics it is difficult to
conclude which one is best, since the Book-to-Price multiple is best for the ROE based peer
selection procedure while the Earnings-to-Price multiple is best for the Total Assets based peer
selection procedure, and at the same time the magnitudes of the t-statistics show that the
precision for the two multiples are at equal levels for all reasonably chosen significance levels.

The ranking enables us to select two subgroups, the high precision group multiples, Earnings-
to-Price and Book-to-Price; and the low precision group multiples, Sales-to-Enterprise Value
and EBITDA-to-Enterprise Value. The differences in these two groups between Earnings-to-
Price and Book-to-Price, and Sales-to-Enterprise Value and EBITDA-to-Enterprise Value,
respectively, are quite insignificant, showing critical t-statistics at 0.269 to 0.495. In contrast,
the differences between the multiples across the two groups are also remarkable, in particular
for ROE that shows critical t-statistics below 0.0001 while Total Assets shows critical values
between 0.0012 and 0.0123. As the results show, there is no doubt that we have two quite
different groups, for which reason it makes perfect sense to deal with the two groups
separately in the following.
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Tables 7a (for the high precision group) and 7b (for the low precision group) present the
results from the next step in the study. Table 7a reveals evidence supporting the cultural
influence on the two high precision multiples. In both panels, the results show that as regards
the introduction of culture (accounting values) into the peer group selection generates slightly
more precise multiples than not using culture in some cases, and vice versa in other cases.

The positive relation is clear for the ROE peer group selection procedure, but only for the
accounting value “PROF” for the Earnings-to-Price multiple for the Total Assets peer group
selection procedure. In the table we have “compressed” the t-statistics for the two multiples,
Earnings-to-Price and Book-to-Price, showing the Book-to-Price multiple related statistics in
the upper right corner, and the Earnings-to-Price statistics in the lower left corner. The tables
are to be read in the same way as the previous tables, meaning that e.g. Book-to-Price for the
“PROF+TA” based peer group selection method performs worse than the “Total Assets” based
peer group selection method at a t-statistics level of 0.30653, which corresponds to a
significance level at 38.0%. However, the t-statistics reported are generally so small making
the critical significance levels so large that it does not make sense to state that culture
measured as accounting values has a significant influence on the precision. In other words,
there is only a small effect, but due to the high critical significance levels there is hardly no real
need for introducing culture in the selection procedure for this high precision multiples group.

Table 7a Mean absolute precision errors and t-statistics
Total Assets and culture based comparables company peer group selection
Culture and High Precision Multiples (EP and BP)

Panel A: Total Assets and

Culture TA PROF+TA UNIF+TA CONS+TA SECR+TA
Earnings to Price (EP) 1.53735 1.26026 1.44104 1.38494 1.36081
Book to Price (BP) 1.26201 1.32843 1.30848 1.27635 1.48057
Average t-stats. (EP and BP) TA (BP) PROF+TA (BP) UNIF+TA (BP) CONS+TA (BP) SECR+TA (BP)
TA (EP) 0.30653 0.26716 0.08340 0.74723
PROF+TA (EP) 0.52646 -0.08644 -0.22711 0.46182
UNIF+TA (EP) -0.38597 -0.82717 -0.16961 0.56785
CONS+TA (EP) -0.11980 -0.53766 0.21711 0.67632
SECR+TA (EP) -0.01684 -0.48534 0.33926 0.09694
Panel B: ROE and Culture ROE PROF+ROE UNIF+ROE CONS+ROE SECR+ROE
Earnings to Price (EP) 1.28317 1.11037 1.21402 1.20595 1.15027
Book to Price (BP) 1.28505 1.10362 1.21470 1.20395 1.15898

PROF+ROE UNIF+ROE CONS+ROE SECR+ROE

Average t-stats. (EP and BP) ROE (BP) (BP) (BP) (BP) (BP)
ROE (EP) -1.10819 -0.37201 -0.45556 -0.71957
PROF+ROE (EP) 1.05504 0.59171 0.56818 0.31863
UNIF+ROE (EP) 0.36541 -0.82717 -0.05368 -0.28168
CONS+ROE (EP) 0.43361 -0.53766 0.21711 -0.24013
SECR+ROE (EP) 0.75931 -0.22973 0.32221 0.29734
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As was the case in Table 7a, Table 7b reveals evidence related to the cultural impact on the
multiples, but unlike 7.3, the focus is now on the two low precision multiples. The low precision
multiples are actually more interesting than the high precision multiples, since our expectation
is that the higher the imprecision, the larger the impact of the cultural aspect (accounting
values).

Comparing Table 7b to Table 7a gives further evidence supporting our expectation. Comparing
the low precision multiples here with the high precision multiples in the former table, the
cultural effect is much more significant here, pointing in the direction that at least the
accounting values conservatism (CONS) and secrecy (SECR) govern the observable precision of
the multiples. For example, reading Table 7b as Table 7a for Sales-to-Enterprise Value, the
relation between the ROE based peer group selection method and the “SECR+ROE” based peer
group selection method shows a t-statistics at 1.99668, which tells us that the peer group
selection procedure including SECR is better than the ROE (only) based peer group selection
procedure at a critical significance level of 0.0229 (2.3%). In general, the levels for the EBITDA-
to-Enterprise Value multiple are not quite as clear as for the Sales-to-Enterprise Value
multiple, but a t-statistics at 1.04089 gives a critical significance level at 0.14897 (14.9%) for
the similar example, i.e. the relation between the ROE based peer group selection method and
the “SECR+ROE” based peer group selection method.

To challenge the observations based on the low precision multiples in Table 7b especially, we
did some sensitivity analyses and present the results in Table 8. As discussed above, one
central reason for imprecision might be attributed to a cultural factor, and the differences in
precision between the low precision and the high precision multiples that became clear in
Table 7b confirm this expectation. In Table 8 we present results from the complete set of
comparable regression analyses of the absolute errors as a function of the cultural accounting
values for both the high and low precision multiples groups:

Absolute Error = f(cultural accounting value) + error

In order to carry the analyses a step further, we also rank the absolute errors based on
multiples and peer group selection procedure, since as mentioned we expect that the more
imprecise the multiples, the larger the general effect from the cultural accounting value. In
Table 8 we contrast collected results for the ten per cent of the sample (1,690 companies) with
the smallest absolute errors with the ten per cent of the sample (1,690 companies) with the
largest absolute errors.
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Table 7b

Mean absolute precision errors and t-statistics

Total Assets and culture based comparables company peer group selection

Culture and Low Precision Multiples (SEV and EBEV)

Panel A: Total Assets and

Culture TA PROF+TA UNIF+TA CONS+TA SECR+TA
Sales to Enterprise Value (SEV) 2.63285 3.21068 2.14061 2.07847 2.39022
EBITDA to Enterprise Value
(EBEV) 2.42173 2.25575 2.44208 2.02578 2.26464
PROF+TA UNIF+TA CONS+TA SECR+TA
Average t-stats. (SEV and EBEV) TA (EBEV) (EBEV) (EBEV) (EBEV) (EBEV)
TA (SEV) -0.32718 0.04077 -0.79214 -0.30420
PROF+TA (SEV) -0.74135 0.61707 -0.75789 0.02695
UNIF+TA (SEV) 1.07084 1.62493 -1.43930 -0.55978
CONS+TA (SEV) 1.22225 1.73369 0.35704 0.75026
SECR+TA (SEV) 0.50607 1.22222 -1.06990 -1.41039
Panel B: ROE and Culture ROE PROF+ROE UNIF+ROE CONS+ROE SECR+ROE
Sales to Enterprise Value (SEV) 2.83283 2.86181 5.54945 2.37246 2.30441
EBITDA to Enterprise Value
(EBEV) 2.60400 2.40028 2.47547 2.48346 2.21532
PROF+ROE UNIF+ROE CONS+ROE SECR+ROE
Average t-stats. (SEV and EBEV)  ROE (EBEV) (EBEV) (EBEV) (EBEV) (EBEV)
ROE (SEV) -0.50856 -0.29493 -0.28092 -1.04089
PROF+ROE (SEV) -0.07335 0.18792 0.21173 -0.55861
UNIF+ROE (SEV) -0.84806 1.62493 0.01863 -0.69759
CONS+ROE (SEV) 1.62001 1.73369 0.35704 -0.73443
SECR+ROE (SEV) 1.99668 1.44518 1.01377 0.26594

As can be seen in Table 8, Panel A for the high precision multiple Earnings-to-Price using the
peer group selection procedure including “PROF”, for instance, there is a striking difference in
the cultural causality for the absolute errors between the 10t and 90t percentiles, which can
be seen by comparing F = 0.005 (.943) to F = 5.061 (.025). For the other three accounting
values for the Earnings-to-Price multiple, the differences are even more striking. There seems
to be no relation to culture at the 10t percentile (the most precise observations) generally,
whereas a clear relation is found at the 90t percentile (the most imprecise observations). The
results reveal that culture as such is clearly more likely to be an important factor in explaining
the difference for the Earnings-to-Price, the Sales-to-Enterprise Value, and the EBITDA-to-
Enterprise Value multiples, while for the Book-to-Price multiple, no differences are really to be
seen apart from the accounting value “UNIF”.

The effect is less clear for the low precision multiples in Panel B, the unlevered multiples, so for
that reason, sensitivity analyses were made with the inclusion of Financial Leverage (FLEV),
and the results are shown in Panel C in Table 8. Compared to Panel B, i.e. cultural accounting
values alone, it seems that the introduction of FLEV leads to generally smaller F-values, and
less efficient models. Opposite to what could be expected, the financial leverage does not have
the expected effect, since the introduction leads to less variation in precision explained in all
cases. However, in almost all cases, the tendency that culture has larger effect on the 90t

URL: http://dx.doi.org/10.14738/abr.83.7877. 38



Archives of Business Research (ABR) Vol.8, Issue 3, Mar-2020

percentiles group than on the 10t percentiles group remains unchanged, but even less clear
than for culture alone.

Absolute precision errors as a function of the cultural accounting values for Total Assets and
Table 8 Culture based peer group selection procedures
Culture and Precision - High and Low precision multiples where the 10t and 90t percentiles
(most accurate and most inaccurate) relations are contrasted, showing F-values (and resulting
significance levels)

Panel A: High

precision Earnings to Price (EP) Book to Price (BP)

10th Percentile 90t Percentile 10th Percentile 90t Percentile
PROF 0.005 0.943 5.061 0.025 1.234 0.267 1.380 0.240
UNIF 0.438 0.508 18.497 0.000 0.393 0.531 0.900 0.343
CONS 0.648 0.421 15.483 0.000 0.877 0.349 0.786 0.375
SECR 0.593 0.441 16.583 0.000 0.811 0.368 0.746 0.388
Panel B: Low . .
precision Sales to Enterprise Value (SEV) EBITDA to Enterprise Value (EBEV)

10th Percentile 90t Percentile 10th Percentile 90t Percentile
PROF 0.169 0.681 0.360 0.549 0.655 0.419 1.512 0.219
UNIF 0.808 0.369 2.203 0.138 0.059 0.808 0.643 0.423
CONS 0.697 0.404 1.299 0.255 0.068 0.795 0.324 0.569
SECR 0.419 0.517 1.597 0.207 0.042 0.838 0.281 0.596
Panel C: Low Sales to Enterprise Value (SEV) EBITDA to Enterprise Value (EBEV)
precision and
FLEV 10th Percentile 90t Percentile 10th Percentile 90t Percentile
PROF + FLEV 0.139 0.870 0.205 0.814 0.450 0.637 0.757 0.469
UNIF + FLEV 0.466 0.628 1.167 0.311 0.160 0.853 0.321 0.725
CONS + FLEV 0.410 0.664 0.708 0.493 0.163 0.849 0.162 0.850
SECR + FLEV 0.272 0.762 0.860 0.423 0.152 0.859 0.141 0.869

There is no doubt, however, that including the cultural aspect - especially Gray’s accounting
values “CONS” and “SECR” - in the peer group selection yields better comparables for the
precision than merely using industry, ROE, or Total Assets as the primary selection criteria,
and the cultural aspect should therefore be included when cross-country companies are used
as comparables.

CONCLUSIONS

Summarising, we find support for our expectation that culture, as expressed in Gray’s
accounting values, has an impact on the precision for selected peer groups’ comparables, while
our other expectations regarding Business Climate and Accounting Regime were not supported
by our results. Introduction of prescribed Accounting Regimes as part of the selection criteria
seems to have no improving effect as to the accuracy of the target’s peer group based valuation,
which might simply reflect that the IFRS leaves many choices in detailed accounting practice to
the user, for which reason our introduction of averages was not able to reflect the expected
improvements in the accuracy.

The introduction of the Business Climate to the peer group selection procedure can also be
described as a quite limited success. As shown for the two central multiples, Earnings-to-Price
and Book-to-Price, the effect of introducing Business Climate (WEF) on the mean average
errors is small; for Earnings-to-Price a small improvement in accuracy was detected, while
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Book-to-Price showed a small deterioration in accuracy. Further, the observed changes were
so small that they were statistically inconclusive in all cases.

Concerning the cultural effect, the introduction of Gray’s accounting values as a way of
operationalising cultural effects to help explain differences in accuracy could be taken into
consideration when forming peer groups that include companies from different countries.
Further, the Gray accounting values as operationalised and implemented here as part of the
peer group selection procedure, seem to capture the imprecision for the multiples with the
lowest precision better.
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