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ENTERPRISE RISK (MISYMANAGEMENT - PERFORMANCE
IMPLICATIONS OF THE MISAPPLICATION OF RISK
CAPACITY

Christopher R. Myers!
'Doctoral Candidate, Manchester Business School, University of Manchester

Abstract: The study assesses the relationship between enterprise risk management
(ERM) and risk tolerance to determine if there is evidence of operational
efficiencies as a result of implied well structured, optimal risk tolerances. Current
ERM research suggests that firms which adopt ERM obtain a holistic perspective
of their risk profile, and make better decisions with resource allocation and risk
strategy in contrast to companies that have not fully adopted ERM. However, these
studies generally lack a discussion of how risk tolerances and ERM are related, and
that this relationship can determine the effectiveness of ERM. Using a sample of
110 US publicly listed insurance companies, a two stage step-wise regression
process is used to provide evidence to support this idea. We show that one reason
for ERM user successes is that their ERM frameworks facilitate an alignment of
risk tolerances to risk capacity, a subtle, yet essential aspect of the ERM process.
When this alignment is established we see stronger operational efficiencies across
ERM-user firms with well structured risk tolerances relative to those firms where
such structures are in question.

Introduction

Public corporations through the course of normal business operations are expected to generate
earnings for their shareholders. Doing so is not without risk. Unforeseen events can disrupt
income, or unexpected economic or environmental factors can limit financial forecasts from
coming to fruition. Managers of these firms that are able to make strategic and operational
decisions which generate consistent earnings while controlling for risk can add value. Several
studies show that risk management can improve performance such as reducing the costs of
financial distress and certain tax liabilities (Smith and Shultz, 1985; Graham and Rogers, 2002),
reduced regulatory constraints (Mayers and Smith, 1982), enhanced diversification (Mayers and
Smith, 1990), enhanced financial flexibility and reduce the costs of capital (Froot, Scharfstein
et al., 1993) among others. More recent studies have shown that a holistic understanding and
approach to managing risk can lead to operational efficiencies and higher valuations - e.g.,
Gordon et al (2009), Hoyt and Liebenberg (2011). This holistic approach, called Enterprise Risk
Management (ERM), builds on the merits of traditional risk management practices and
facilitates a cohesive, strategic management of risks that permeate across an organization
(Nocco and Stulz, 2006). Hence, ERM is meant to not only assess and control risks, but also to
understand how they interact with each other. When done effectively ERM supports strategy
and operational efficiency. However, ERM is not a "one size fits all" concept. Factors such as
graphical foot print, leverage, operational strategy and organizational complexity will vary by
company, and effective ERM frameworks are tailored to these differences (Gordon et al, 2009).

Perhaps one of the most basic, yet most critical, elements of any ERM construct is for a
firm to have established risk preferences - namely risk appetite and risk tolerance - upon which
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ERM can function towards. One definition proposed for risk appetite is by Aven (2013), p. 476:
“the willingness to take on risky activities in pursuit of values”. For the sake of this study we
define risk appetite and risk tolerance separately in turn. Risk appetite covers those risks that an
organization wishes to attract and get paid to assume in support of operational and strategic
objectives. Risk tolerance measures the extent of which those risks an organization has an
appetite will remain on the balance sheet. For all intents and purposes risk appetite is a high
level qualitative expression, where risk tolerance is a quantitative metric that measures risk
appetite. Both appetite and tolerance combine to form an organization's risk preferences.
Undeveloped or misapplied risk preferences undermine the prudent risk-based decisions and
objectives of an otherwise solid ERM framework (Hillson and Murray-Webster, 2012).

While, the existing literature has shown that well structured ERM does influence value,
few empirical studies exist that have explored how this influence changes when risk appetite or
risk tolerance is not aligned to a firm's ERM process. One exception is a study by Myers (2014),
who used hierarchical moderation regression techniques to discuss how ERM processes within
banks and insurance companies that are not anchored with an established risk appetite can be
ineffective. Their findings showed how the strength of an ERM framework, coupled with risk
tolerance estimates, impacted value. However, that study assumed that different organizational
risk profiles (e.g., complexity, risk management leadership) were not factors, and assumed that
all companies practiced ERM to some degree. This study will build on that approach, but
present an alternative methodology by introducing the impact of factors unique to an
organization such as graphical foot print, leverage, organizational complexity, and ERM
integration and how these factors jointly influence risk tolerance.

The goal of this study is to examine the extent of which an integrated ERM framework
influences an insurer's risk preferences, and to see if optimal risk preferences influence
performance. We will do so by combining elements of the research designs of two recent ERM
studies. We will measure ERM strength following a methodology developed by Gordon et al
(2009), and we will evaluate ERM integration based on a methodology presented by Hoyt and
Liebenberg (2011). Our argument is that when ERM is both strong and integrated into the firm,
insurers are able to operate towards an optimal or well-structured risk tolerance. Furthermore,
as that optimal risk tolerance is determined, improved operational efficiencies are realized.

This research should contribute to the existing literature in multiple ways. It links multiple
empirical and theoretical works to cohesively demonstrate how and why ERM influences
performance. Unlike most existing literature, this research does not presume that ERM is
directly linked to performance. Indeed, it shows that ERM's effectiveness is predicated on its
integration as well as its adaptation towards a well structured risk tolerance.

The remainder of this paper is organized in five additional sections. Section two explores
additional relevant literature and background related to the underlying argument of the study.
Section three presents the research design. Section four includes a discussion of the data used
in the study. Section five provides an overview of the empirical results. Section six presents
concluding comments.

Review of the Literature

Traditional risk management has been identified historically as a means to support operational
efficiencies - e.g. Smith and Stulz (1985), Mayers and Smith (1982, 1990), (Froot, Scharfstein
et al. 1993). Enterprise risk management is a framework that takes traditional risk management
to a point where the management of risk goes beyond a control mechanism to that where
performance and valuation is enhanced via holistic risk management processes (Nocco and
Stulz, 2006). Meulbroek (2002) describes the fundamentals of ERM reflecting a holistic and
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aggregated process to management risk across an enterprise. COSO (2012, 2004) goes as far as
defining four components that define ERM - efficiencies with strategy, operations, reporting
and compliance; and that practitioners of strong and integrated ERM should exhibit better
performance and generate higher value relative to non-practitioners. These notions have been
explored empirically by Gordon et al (2009), Hoyt and Liebenberg (2011), McShane et al
(2011), Standard & Poor's (2013b) and others. Additionally, it has been shown that operational
costs can be reduced and efficiencies increased through effective ERM (Eckles et al, 2014).
Moreover, ERM has been cited as a means for organizations to better adapt to changing
regulatory standards (Arnold et al 2011).

Determining if a company has an ERM framework in place, and in turn measuring the
effectiveness of ERM is not without challenges. Such disclosures are voluntarily and
inconsistently communicated across companies, making relative comparisons and data
collection difficult. Some studies have used announcements of chief risk officer appointments
as an indicator of ERM - e.g., Liebenberg and Hoyt (2003). Indeed, more complex organizations
may have a need for stronger ERM frameworks. This may be signalled through the hiring of
chief risk officers or similar roles to oversee the integration of these frameworks (Pagach and
Warr 2011). Gordon et al (2009) developed an ERM index score based on COSO's (2012, 2004)
definition of ERM. Additionally, certain credit rating agencies publish opinions on the strength
of ERM, but only for the companies they rate (Standard & Poor's, 2013a).

ERM also facilitates a better understanding of, and decisions surrounding, ideal risk
preferences and ideal risk profiles, e.g., Nocco and Stulz (2006). Hillson and Murray-Webster
(2012) explore how risk-based decision making is linked to risk preferences. Risk profiles are
a reflection of risk capacity. One way to frame risk capacity is via a financial context; for
instance, using the size and scope of a company's balance sheet. Regulators and rating agencies
incorporate risk-based capital models which gauge the risk profile of an insurer relative to its
financial position - e.g. EIOPA (2010), AM Best (2013). This might consider all assets,
liabilities and equity of the firm. However, there may be other aspects of risk capacity that are
not measured with these approaches. For example, Power (2009) argued that using financial
capital as measurement of risk capacity and risk appetite may be too narrow of a measurement
and overlook broader ethical and behavioral elements that hold no quantitative measure yet are
important considerations in risk management.

Research Design

There are two hypothesis at the center of the argument in this paper. One is that insurers with
strong integrated ERM suited to their complexity and degree of leverage, are able to achieve
better performance relative to those with weaker or non-existent ERM frameworks. The other
is that the aforementioned achievement is predicated on insurers operating within an optimal
risk tolerance, ideally suitable to their optimal risk profile. Hence:

Optimal Risk Tolerance= f (Complexity, Leverage, ERM) (Hypothesis 1)
Performance= f (Optimal Risk Tolerance) (Hypothesis I11)

Both aspects are tested through linear regression. This argument shows that ERM’s influence
on performance and value is not necessarily due to a direct link such as what McShane et al
(2011) argued against, but follows other studies that have shown that ERM’s influence is
predicated on other interactions, such as the suitability of ERM not simply the apparent strength
of ERM (e.g., Gordon et al, 2009).
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Our view of risk tolerance is linked to an insurer’s financial position as measured by the
size of its balance sheet. Firms with high risk tolerances will expose more of its balance sheet
to potential earnings losses than other firms. As an organization becomes more complex, more
things can go wrong or need to be unaccounted for, thus inherent risks become more apparent.
Similarly, high leverage acts a multiplier of good or bad outcomes, thus it increases an insurer’s
inherent risk profile. Since complexity and leverage reduce the margin of error as managers
execute risk strategies, intuition suggests that these factors should act inversely to an operational
risk tolerance. Specifically, as organizations become more complex or increase leverage they
should seek lower risk tolerances.

Enterprise risk management may offset or reduce the likelihood of adverse earnings
outcomes associated with complexity or leverage. But this assumes that the ERM framework is
well designed and fully integrated into the organization. All else equal we expect that increases
to ERM strength can support increases to risk tolerance.

By striking the right balance across complexity, leverage and ERM an optimal risk
tolerance can be identified for the insurer. Existing ERM research state that companies which
are ERM users benefit from lower costs, higher risk adjusted performance and increased
valuations (e.g., Nocco and Stultz, 2006; Gordon et al, 2009; Hoyt and Liebenberg, 2011).
However, the role of risk tolerance in how these benefits come to fruition warrants further
exploration. We suggest that insurers who strike the ideal balance among complexity, leverage
and ERM, and in turn operate within an optimal risk tolerance range, generate relatively higher
performance. Hence we confirm that the link between ERM and performance is not necessarily
a linear one.

We will assess this by first regressing risk tolerance on complexity, leverage and ERM and
other control variables to evaluate for a possible relationship.

Risk Tolerance; = By + f1Complexity; + [,Leverage; + f3ERM; +
ByControl Variables; + ¢;

(1

If there is predictive power found in model (1), then the regression equation will suggest an
optimal risk tolerance level for each insurer in our sample. Riskier profiles garner lower risk
tolerances so it is important to recognize the signs of the coefficients in model (1). We expect
complexity and leverage to put downward pressure on the ideal risk tolerance since these elevate
an insurer’s risk profile, and we expect strong and integrated ERM to allow a higher risk
tolerance since this reduces the risk profile. The signs for the control variable coefficients will
vary.

Next we will assess how each company’s residual in model (1), ¢; , relate to that company’s
performance. Performance will be measured by return on assets and return on equity both on a
risk adjusted basis. The expectation is that as the absolute value of the residual increases, a
company’s existing risk tolerance range is further removed from its optimal risk tolerance range
and performance suffers as a result. We take the absolute value, because existing risk tolerances
can be too high or too low relative to optimal levels. We also separate negative residuals from
positive residuals to isolate any potential differences in influence by either an overly
conservative (negativeg;) or overly aggressive (positivee;) risk tolerance relative to optimal
levels. This residual is inversely related to performance, so as the deviation increases
performance should decrease. See model (2).

Performance; = By + B1l—¢&il + B2l+e&| + € (2)

Where Performance is risk adjusted ROA or risk adjusted ROE
Where |—¢;| is the absolute value of company i's residual if below an optimal risk tolerance
Where |+¢€;| is the absolute value of company i's residual if above an optimal risk tolerance
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Each company has only one of either a residual below, above or equal to its optimal risk
tolerance

Holding all else constant if the regression coefficients of model (2) are statistically greater
than zero, then model (2) supports our argument that an optimal risk tolerance contributes to
performance. The next section will review the data used in this study and how the variables for
models (1) and (2) are estimated.

Discussion and Evaluation of Data

Data Sources

The initial data set was sourced from SNL Financial and included its listing of 145 publicly
traded stock insurance companies based in the United States. The focus was narrowed to
insurance organizations since risk management is normally their strategic focus. U.S. Insurers
were used to avoid the potential for regional differences and influences, and also because more
data is readily available for U.S. entities compared to most other regions. The choice to use
publically traded companies allowed greater opportunities to extrapolate the necessary
qualitative and quantitative data than what would typically be available from private firms,
while also considering the impact to stock price performance.

The core data for the analysis included financial performance, operational statistics and
stock price returns. SNL Financial, CompuStat and CRSP were the primary sources for this
information. The 2013 reporting year was the primary year of focus for each company. However,
for certain metrics in our research design we required multiple years of data going back to 2008
(e.g., return on equity volatility). Some of the initial 145 companies in the study were missing
data for certain years or reported data would not produce meaningful results (e.g., a negative
shareholders equity balance). After review of the initial sample it was determined that 110 of
the 145 had sufficient financial and operational data to be included within the study. This sample
size of 110 is deemed reasonable. It is well above the range suggested by Field (2009) for
regression model validity'.

It was also necessary to identify companies that had integrated ERM frameworks. There
are no formalized reporting requirements as respects to ERM for U.S. insurance companies. In
order to track this information we followed a similar method employed by Hoyt and Liebenberg
(2011), Eckles et al (2014) and others that track signals in the commentary of public disclosures
of a company to determine the presence of integrated ERM. Firstly, reviewed each company's
2013 annual report, 10K, and website? for language indicative of ERM. Example catch phrases
included "Enterprise Risk Management", "Holistic Risk Management", "Corporate Risk
Management" and similar. We then assessed the context of the phrase to assess if the company
was currently practicing ERM, and not simply defining it or were noting future plans for
implementation. Additionally, as shown by Liebenberg and Hoyt (2003), Beasley et al (2005)
and Pagach and Warr (2011), companies with Chief Risk Officers, Heads of ERM or equivalent
positions tend to have integrated ERM frameworks. Thus if ERM framework descriptions were
not readily evident in a company’s public disclosures, those companies with CRO-equivalent

! Field notes that the recommended minimum sample size to test such validity is dependent on the number of
predictors in the model. Specifically the target sample size = 50 + 8k, where k is below my sample of 110.

2 Website data was reviewed as of month-end February 2015 across all 110 companies in the study for consistency
of timing.
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positions listed on websites or within financial statements were deemed to have integrated ERM
frameworks for this study. Thirdly, in those instances where no CRO was present and there was
no indication of ERM otherwise, we reviewed available rating agency reports to find
suggestions of integrated ERM?. Finally, if a company only described a risk management
practice that was focused on one specific risk type (e.g., managing interest risk through
derivatives hedges; utilizing reinsurance for natural catastrophe risk) these alone were not
considered characteristics of an integrated ERM framework. See Appendix A for examples of
commentary used to confirm integrated ERM.

Variable Calculation and Measurement

Ten research variables were tracked for this study using data captured as described above. Eight
of these were continuous, non-categorical variables. Two were discrete, categorical variables.
Table 1 provides a quick reference for how these variables are defined. Table 2 provides some
corresponding descriptive statistics and correlation data. These will be discussed in turn and its
relevance to this study.

Table 1. Description of variables used in the study

Variable Abbreviation Definition Data Source

Enterprise Risk ~ ERMI Score that measures the strength of a firm's COMPUSTAT,

Management ERM considering COSO's four pillars: strategy, =~ CRSP, SNL

Index operations, reporting and compliance

Integrated ERM  INTEG A categorical variable denoting if a company Financial statements,
shows evidence that their ERM framework is websites, rating

formalized and integrated into their operational agency reports
lexicon. 1 = yes; 0 =no

Leverage LEV Average assets for the year divided by average SNL
equity for the year.

Life Insurer LIFE Dummy variable to capture if an insurer was a COMPUSTAT, SNL
life company or non-life company.

Market Share MS Market share takes each insurer's 2013 revenues COMPUSTAT, SNL
divided by total revenues generated that year by
that insurer's industry (life, health or property
casualty) in the United States.

Organizational COMPLX A categorical variable denoting the degree of COMPUSTAT
Complexity complexity of a firm. Low: <4 Segments,

Medium: 4-6 Segments, Elevated: > 6

Segments, High: > 6 Segments with global

operations. Note any firm with global operations

is considered to have an additional segment.

3 For instance, the credit rating agency Standard & Poor's produces an annual financial strength rating and
corresponding rationale report. Within these reports are commentary regarding the strength of the insurer's ERM
framework. Companies deemed to have stronger ERM assessments by S&P were also deemed to have integrated
ERM for the purposes of our study.
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Variable Abbreviation Definition Data Source

Return on Assets ROA Earnings before interest and taxes over average SNL
assets for the year.

Return on Assets ROAz ROA divided by the five year annual standard SNL
deviation of ROA.
(risk adjusted)
Return on ROE Earnings before interest and taxes over average SNL
Equity equity for the year.
Return on ROEz ROE divided by the five year annual standard SNL
Equity deviation of ROE.
(risk adjusted)
Risk Capacity RCAP The size of insurers balance sheet as measured SNL
by average assets for the year.
Risk Capacity RCU A proxy of a firm's risk tolerance. It is Average SNL
Utilization Equity times ROE VAR divided by Risk
Capacity.
ROE Value at VAR Five year standard deviation of ROE multiplied =~ SNL
Risk by the 99.5% confidence statistical table factor
of 2.56 applied to average equity.
Years in AGE The number of years that an insurer has been in COMPUSTAT, SNL,
Business business. websites

Table 2. Descriptive Statistics and Correlations of key variables used in the study. Correlations above 0.50 are
denoted in bold.

Enterprise Risk Management Index (ERMI) Subgroup Comparison

Variables Total Sample Integrated ERM Not Integrated Difference In
Means

Mean Standard Mean Standard Mean Standard Differe p-

Deviation Deviation Deviation  nce Value
ERMI 0.157 2.622 0.701 2.240 -0.497 2907 1.198 0.016
LEV 6.114 6.008 6.818 7.284 5.268 7.284 1.550 0.179
MS 0.018 0.042 0.019 0.047 0.016 0.034 0.003 0.711
ROA 0.034 0.034 0.035 0.031 0.034 0.038 0.000 0.969
ROAz 3.581 3.965 3.670 2977 3.474 4.927 0.196 0.797
ROE 0.134 0.133 0.134 0.090 0.135 0.172 -0.001  0.979
ROEz 3.215 3.908 3.329 2.554 3.079 5.107 0.250 0.740
RCU 0.053 0.053 0.050 0.053 0.057 0.053 -0.007  0.498
VAR 0.230 0.253 0.234 0.289 0.224 0.204 0.010 0.840
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AGE 52982  44.033 51.017  44.900 55340  43.304 -4.323  0.610
Sample 110 60 50
Size

ERMI XS LEV ROA ROE RCU VAR ROAz ROEz AGE MS

ERMI 1

XS -0.110 1

LEV 0.077  -0.232 1

ROA -0.048 0.167  -0.378 1

ROE -0.118 0.016  -0.026 0.765 1

RCU -0.074  -0.027  -0.303 0.129  -0.101 1

VAR -0.011  -0.338 0.016 -0.175  -0.219 0.829 1

ROAz 0.045 0.055  -0.085 0.044  -0.031 -0.049 -0.085 1

ROEz 0.078 0.066  -0.139 0.097  -0.034 0.001  -0.061 0.741 1

AGE -0.063 0.033  -0.088 -0.087 -0.041 -0.074  -0.105 0.126  0.037 1
MS 0.138 0.046  -0.092 0.127 0.073 0.022  -0.044 0.243 0370 0.192

1

Enterprise Risk Management Effectiveness Index (ERMI)

This variable captures the strength of an organization's ERM framework following the tradition
of COSO (2004, 2012), and measured using a process introduced by Gordon et al (2009).
Strategy, operations, reporting and compliance are the four components of the ERMI. Data used
to measure these components are extracted from annual financial disclosures, standardized and
equally weighted to form the ERMI for each insurer in the study. All else equal a higher score
is indicative of a stronger ERM framework for a given company. Details of the data used and
the process applied to generate the ERMI calculation are explained in Appendix B.

Integrated ERM (INTEG)

Gordon et al's ERMI score is indicative of how strong an ERM framework appears based on
available public information. However, the score on its own makes an assumption that ERM is
practiced readily, without any adjustment to account for non-ERM users that coincidentally
might have a high indicative ERM score. In order to determine if the insurers in the sample
were true practitioners of integrated ERM each organization’s available financial and
operational disclosures were reviewed, as well as credit rating agency reports if necessary, to
make subjective determinations of ERM integration. This was described in further detail in
section 4.1 above. To the extent evidence was apparent that an insurer practiced ERM "1" was
assigned to that company. All other firms were assigned "0". 60 of the 110 firms, or
approximately 55% of the sample were deemed to have integrated ERM.

Leverage (LEV)

It is assumed that as an organization's leverage increases so does the inherent risk of its balance
sheet and operational profile all else constant. This was calculated as average total assets
divided by average total equity for the 2013 period.
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Life Dummy (LIFE)

Life insurers may have certain operational characteristics that are different from their non-life
counterparts. These may influence their risk profiles. To capture this influence all life insurers,
as denoted as such by COMPUSTAT, were assigned a dummy variable of "1".

Market Share (MS)

Market share takes each insurer's 2013 revenues divided by total revenues generated that year
by that insurer's industry (life, health or property casualty) in the United States.

Organizational Complexity (COMPLX)

COMPLX provides an indication of how complex an organization is based on a combination of
operating segments and global foot print. The rationale for this follows that as presented by Ge
and McVay (2005), Doyle et al (2007), and employed by Eckles (2014), which all argue that as
the number of segments for a firm increases so does its complexity. COMPUSTAT data was
used to capture the number of operating segments for a firm and if it had global operations.
Each insurer was assigned into one of four categories based on this data. Insurers with less than
four operating segments were considered low complexity. Those with four to six segments were
deemed medium complexity. Those with over six segments were classified as elevated. Those
with six or more segments and had global operations were considered of high complexity.
Having global operations was considered as having an additional operating segment. For
example, a firm with three operating segments would ordinarily fall in the low complexity
category, but if that firm also operated globally it was classified as medium complexity instead.
These classifications resulted with most insurers in either the medium to elevated categories,
with smaller clusters in the low or high category. Table 3 provides the count in each category
for the COMPLX variable.

Table 3. This shows the distribution of companies across the four categories of complexity used in this study.

Complexity = Operating Segments* Count Percent
Category

Low less than four 12 11%
Medium four to six 41 37%
Elevated greater than six 47 43%
High greater than six plus global 10 9%
Total 110 100%

* Having global operations was equivalent to having one additional
operating segment.

Return on Assets (ROA), Return on Equity (ROE) and Risk-adjusted ROA / ROE

A common measure of operational performance is to assess the amount of earnings a company
is able to generate from its assets. This was calculated as earnings before interest and taxes
generated over the period divided by average assets for the period. And similar to ROA, but
focused on returns that are generated for shareholders, ROE is earnings before interest and taxes
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divided by average equity. These are risk adjusted by dividing ROA and ROE by their
respective five year standard deviations, which is denoted as ROAz and ROEz.

Risk Capacity (RC), Risk Capacity Utilization (RCU) and ROE Value-at-Risk (VaR)

An insurance company is in the business of exposing itself to risk with an expectation of
generating value. Following Aven (2013), an organization's willingness to expose its balance
sheet to financial loss is what is defined as risk capacity utilization for the purposes of this study.
A firm's risk capacity (RC) is measured by its total assets. Risk capacity utilization (RCU) is
measured by taking a portion of RC estimated to support downside risk associated with an
insurer's normal course of business over a one year period. See Figure 1.

Risk Capacity (RC)

Risk Capacity
Utilization (RCU)

Figure 1. Risk Capacity Utilization Venn Diagram
Equation (7i) formally defines the calculation for RCU.

ROE VaR;* Equity;
Assets;

RCU; =

(ii)

Where for firm i, RCU equals the equity value-at-risk (VaR) expected over a one year period
divided by the total assets of the firm. Downside risk metrics such as value-at-risk are
considered by financial institutions as a means to articulate risk appetite (Shang and Chen 2012).
A parametric VaR is calculated using the expected volatility of returns to a portfolio, the inverse
normal cumulative distribution factor (i.e., standard normal critical value) corresponding to the
confidence level in question, and the portfolio value (Jorion, 2001, p.109). A 99.5% confidence
level is assumed for this paper, which has been used by regulators as the confidence level to
which they calibrate their solvency and statutory tests (e.g., EIOPA (F.K.A CEIOPS) (2010)).
A 99.5% confidence translates into a 2.56 critical value. Therefore, each case’s ROE VaR* is
calculated as:

Earnings Volatility = ROE Standard Deviation

ROEc; = ?’zl(ROEl-J- — ROE))?, where i = firm i, j = year (iii)

N-1

ROE VaR = ROEo; x 2.56 x Equity (iv)

4 VAR can be estimated in various ways, including parametrically. A parametric VaR is usually used when the
corresponding variable is assumed to follow a normal distribution. For the sake of this analysis we make a strong
assumption that the five year return on equity value for each case in each sample is normally distributed.
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It was assumed that firms exhibit high RCUs due to implied high risk tolerances. However, high
RCUs are not necessarily bad, nor are low RCUs necessarily good. What is argued is if a firm's
RCU is too high or too low relative to its risk profile, i.e. less than optimal, then its performance
can suffer. A strong and integrated ERM framework helps establish an appropriate RCU level
for a given firm.

Years of Operation (AGE)

AGE takes the total years of existence for each insurer as denoted by COMPUSTAT. It is
assumed that younger firms would be more risky relative to older established firms.

Data Review and Analysis

The initial review of the data included assessing differences in means of the eleven continuous
variables across the integrated and non-integrated ERM subgroup. These are shown in part in
Table 2. There were 60 insurers identified with integrated ERM and 50 without integrated ERM.
Comparing the two groups shows no obvious linear differences in the means across all variables
other ERMI. Correlations were generally low across all variables except between ROA and
ROE, between ROAz and ROEz, and between RCU and VAR. ROA and ROE use the same
return values. The RCU metric is directly impacted by a company's VAR. ERMI exhibits no
obvious linear positive or negative linear relationship with any other variable. The empirical
results of this study are presented in the next section, which show how on a non-linear basis
ERMTI's influence becomes more apparent.

Empirical Results

A multi staged regression was applied to examine the role that enterprise risk management plays
with performance. The argument is that ERM's influence on performance is not necessarily
direct or linear. A key outgrowth of strong and integrated ERM is that ERM users can identify
and work towards an optimal use of their risk bearing capacity, i.e., risk tolerance. As
management decisions facilitate movement towards and within optimal risk tolerance levels,
they are able to improve performance.

Model Evaluation

The first regression assessed the relationship across complexity (CMPLX), leverage (LEV),
enterprise risk management (ERMI) and risk capacity utilization (RCU), where RCU is our
proxy for risk tolerance:

Risk Tolerance = B, + p,Complexity + [,Leverage + f3ERM + Residual (1)

The complexity variable was based on an assigned category of either low, medium, elevated or
high. There is no perceived difference in the scale or magnitude between low to medium,
medium to elevated or elevated to high. The only assumption is that 'high' suggests higher
complexity relative to 'elevated' and so on. Given that these are categories as opposed to
continuous variables to define complexity, traditional statistical methods were followed for
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regression with categorical variables’. Hence dummy variables of 0 or 1 were assigned for each
company to identify the category to which that company belonged. Model (1) becomes:

Risk Tolerance = By + B1pummyamedComplexity + B1pymmyselevComplexity +
BipummychiComplexity + f,Leverage + B3ERM + Residual (1a)

The results of the model (1a) regression are shown in Table 4. The r-squared and F-stat imply
that the model has some explanatory value. The COMPLX coefficient shows statistical
significance at the 95% confidence level. Additionally, as complexity increases the
corresponding coefficient values also increase. Both results support the notion that higher
organizational complexity puts greater downward pressure on an optimal risk tolerance. The
leverage coefficient is also statistically significant and negative and inline to what we would
expect. However, the ERMI variable seems to not have any relevance in determining an optimal
risk tolerance in this model.

Table 4. Regression model (1a) results. Risk capacity utilization is regressed on complexity dummy variables,
leverage and the ERM proxy.

Model (1a) Regression Result

Optimal RCU reflecting Complexity, Leverage and ERM

Coefficient Name Coefficient Value Expected Sign P-Value VIF
Intercept 0.102 0.000

Dummy: medCOMPLX -0.032 - 0.060 2.871
Dummy: elevCOMPLX -0.038 - 0.023 2.885
Dummy: hiCOMPLX -0.055 - 0.014 1.742
LEV -0.003 - 0.002 1.021
ERMI 0.000 + 0.997 1.050
F-Statistic 3.767 0.004

R-Squared 0.153

Adjusted R-Squared 0.113

Gordon et al's (2009) ERMI score methodology was used, which includes four equally weighted
standardized values across strategy, operations, reporting and compliance. These four areas are
consistent with COSO (2004, 2012). However, this score on its own only captures the strength
of ERM. It does not recognize that some organizations have integrated ERM and others do not.
For example, an insurer may practice one or more elements of traditional risk management very
well, while not on a holistic or integrated basis. This may look like it practices certain
characteristics of strong ERM (e.g., very effective operations), but these elements may not be

5 See Field (2009).
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interlinked as defined by COSO (2004, 2012). To account for these potential false impressions
an adjustment was made to the ERMI score by accounting for those insurers assessed to have
integrated ERM (INTEG) versus those that do not as defined in section 4.4 above. An
interactive variable was added to model (1a) by multiply ERMI by their INTEG score. This
follows methods used by Eckles et al (2014), Hoyt and Liebenberg (2011), which showed how
evidence of ERM interaction and implementation impact risk profiles and valuation. Model
(1a) is modified to model (1b):

Risk Tolerance = [, + medComplexity + [ipelevComplexity + f,.hiComplexity +
p,Leverage + f3ERM + [,ERMI x INTEG + Residual (1b)

Table 5. Regression model (1b) results. Risk capacity utilization is regressed on complexity dummy variables,
leverage, the ERM proxy, and a variable that recognizes if ERM is integrated within the firm.

Model (1b) Regression Result

Optimal RCU reflecting Complexity, Leverage, ERM and Integrated ERM Qualifier

Coefficient Name Coefficient Value Expected Sign P-Value VIF
Intercept 0.096 0.000

Dummy: medCOMPLX -0.029 - 0.077 2.884
Dummy: elevCOMPLX -0.033 - 0.047 2.944
Dummy: hiCOMPLX -0.051 - 0.020 1.753
LEV -0.003 - 0.001 1.022
ERMI -0.004 -/+ 0.133 1.881
ERMIXINTEG 0.009 + 0.026 1.831
F-Statistic 4.117 0.001

R-Squared 0.193

Adjusted R-Squared 0.146

R-Square Change 0.193 0.026

The results of the model (1b) regression are shown in Table 5. The r-squared and F-stat imply
that the model has some explanatory value. Moreover, the r-squared improvement to 0.194 from
0.150 by including the ERMIXINTEG variable is statistically significant compared to the results
of the model 1a regression. The COMPLX coefficients shows reasonable statistical significance
at just below the 95% confidence level or better, and similar to model (1a) there is a progression
in the coefficient as its value gets more negative going from medium to high complexity.
Leverage is negative and statistically significant as with model (1a). ERMI shows more
relevance in this model, but still falls short of even the 90% confidence level. However, when
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we consider the interactive variable ERMIXINTEG which captures the strength and integrated
nature of ERM, we see it is positive and statistically significant. Considering each variable in
turn the results are aligned to our expectations: 1. Complexity and leverage add to the risk
profile resulting in downward pressure on the optimal risk tolerance; 2. Integrated and strong
enterprise risk dampens the risk profile facilitating upward pressure on the optimal risk
tolerance. When an insurer is able to strike the optimal mix of complexity, leverage and ERM,
and assuming that ERM is integrated, an optimal risk tolerance, as measured by risk capacity
utilization, can be achieved.

As an additional model refinement we introduce other risk profile control variables that
might influence risk capacity utilization: market share (MS), years of operation (AGE) and a
life (LIFE) insurer dummy variable. Moreover, model tests showed evidence of
heteroskedasticity with regards to leverage. To account for this weighted least squares was
applied to adjust for higher variation in RCU as leverage increased. Model (1b) then becomes
model (1c):

Risk Tolerance = [, + medComplexity + [ipelevComplexity + f;.hiComplexity +
p.Leverage + B3ERM + BLERMI * INTEG + f¢MS + B¢AGE + B,LIFE +
Residual

(Ic)

The results of regression model (1c) are shown in Table 6.

Table 6. Weighted least squares regression model (1c) results. Risk capacity utilization is regressed on
complexity dummy variables, leverage, the ERM proxy, an integrated ERM variable while also considering other
control variables - market share, the age of the company and if the company is a life insurer.

Model (1c) Regression Result

Optimal RCU reflecting Complexity, Leverage, ERM, Integrated ERM Qualifier, control variables: market
share, years of operation and life industry designation and weighted least squares.

Coefficient Name Coefficient Value Expected Sign P-Value VIF
Intercept 0.102 0.000

Dummy: medCOMPLX -0.029 - 0.060 0.382
Dummy: elevCOMPLX -0.029 - 0.063 3.738
Dummy: hiCOMPLX -0.037 - 0.061 2.104
LEV -0.001 - 0.010 1.764
ERMI -0.003 0.277 2.324
ERMIXINTEG 0.008 + 0.028 2.512
Market Share -0.001 - 0.699 1.394
Age 0.000 + 0.140 1.223
Dummy: Life -0.031 -/+ 0.001 1.362
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0.000

While MS and AGE show no meaningful influence to RCU, being a life insurer does. ERMI in
isolation continues to not play a role. Hence, as one last model revision the life control variable
is included as an additional predictor of RCU and ERMI is removed. The revised RCU

regression becomes model (1d):

Risk Tolerance = [, + medComplexity + [ipelevComplexity + f,.hiComplexity +

B,Leverage + B3ERMI * INTEG + B,LIFE + Residual (1d)
The results of regression model (1d) are in Table 7.
Table 7. Weighted least squares regression model (1d) results. Risk capacity utilization is regressed on
complexity dummy variables, leverage, an integrated ERM variable and a life dummy control variable.
Model (1d) Regression Result With Weighted Leaset Squares (WLS)
Optimal RCU reflecting Complexity, Leverage, ERM, Integrated ERM Qualifier and Life dummy
Coefficient Name Coefficient Value Expected Sign P-Value VIF
Intercept 0.100 0.000
Dummy: medCOMPLX -0.032 - 0.039 3.743
Dummy: elevCOMPLX -0.036 - 0.019 3.548
Dummy: hiCOMPLX -0.046 - 0.016 1.912
LEV -0.001 - 0.009 1.755
ERMIXINTEG 0.006 + 0.022 1.278
Dummy: Life -0.034 - 0.000 1.328
F-Statistic 8.666 0.000
R-Squared 0.335
Adjusted R-Squared 0.297
R-Square Change Significance Versus Model (1b) 0.000

The final regression evaluates how an optimal RCU relates to performance as measured by
return on assets and return on equity both on a risk adjusted basis - denoted as ROAz and ROEz
respectively. To evaluate this the absolute values of the residuals from model (1d) are collected
for each company in the sample and categorized as a positive (i.e., higher than optimal risk
tolerance), or negative (i.e., lower than optimal risk tolerance). These were labelled as
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ABSRESID+ and ABSRESID- respectively. Next ROAz and ROEz are each regressed on
ABSRESID+ and ABSRESID-. The regression equation is noted as model (2).

Performance = By + B1ABSRESID, + B,ABSRESID_ + error term (2)

If there is a positive relationship between optimal risk tolerance and performance one would
expect model (2)'s result to show an R-squared and beta coefficients to be statistically different
from zero. To interpret this result consider Company A, who has an optimal RCU. If this is so
than Company A's ABSRESID would be zero, and the net impact on the performance measure
is the regression intercept 5. In contrast, Company B has an RCU that is above an optimal
level, then Company A's ABSRESID+ would be relatively high resulting in negative pressure
on performance.

The regression results of Model (2) are shown in Table 6. The results support the argument.
The R-squared is positive, the intercept and the ABSRESID+ regression coefficient has the
expected signs, and the p-values indicate statistical significance when considering aggressive
risk appetites. Insurers with RCUs above optimal levels suffer with regards to risk adjusted
performance. Yet insurers with conservative risk appetites, hence RCUs below optimal levels,
show no meaningful lag in performance. This could suggest that it is better to be conservative
than aggressive with regards to risk capacity.

Table 6. Regression Model (2) results. Risk adjusted ROA and risk adjusted ROE are regressed on the absolute
value of the negative and positive residuals from model (1d).

Model (2) Regression Result of ROAz and ROEz versus deviations from optimal RCU. Deviations
tracked from residuals of Model (1d)

ROAz ROEz
Coefficient Coefficient P-Value Coefficient P-Value Expected Sign
Name Value Value
Intercept 3.962 0.000 3.340 0.000 +
ABSRESID- 16.847 0.393 26.691 0.172 -
ABSRESID+ -35.041 0.003 -29.696 0.010 -
F-Statistic 7.580 0.001 7.267 0.001
R-Squared 0.124 0.120

Diagnostics and Robustness Checks

Since the analysis employs linear regression most diagnostics focused on verifying the
traditional linear regression assumptions. Multicollinearity was not deemed an issue given the
low variance inflation factors in any of the models. The regression residuals were not perfectly
normal, but not so much to be of concern. Significant outliers were assessed prior to the
regression models being run. These were removed from the original dataset. As mentioned in
section 5.1 heteroskedasticity was identified with regards to leverage - as leverage increased
variation in RCU levels increased. This was confirmed visually and through a White's Test. As
such the regressions were re-run using weighted least squares (WLS). The results were
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consistent under this approach as with the un-weighted least squares model but with higher r-
squareds. There is a risk of our model over fitting our sample data using WLS so we refrain
from making strong generalizations to a population at this time.

There are performance or valuation measures beyond what was used for this study that may be
worth consideration such as economic value added, Tobin's Q, and price-to-book. However,
valuation metrics generally consider the perspective of shareholders. Moreover there are other
factors that might influence risk tolerance levels or indeed other measures of risk tolerance.
Further research are encouraged to test such considerations. However, notwithstanding these
points, and as it relates to the sample in question, the results of this study provides evidence of
how strong and integrated ERM frameworks support ideal risk tolerances for a given risk profile,
and how this support is ultimately positively related to common performance measures.

Conclusions

The results of this study demonstrate a plausible, indirect relationship between Enterprise Risk
Management and risk-adjusted performance. Using Gordon et al's (2009) measure of ERM,
while applying similar methods employed by Eckles et al (2014), Hoyt and Liebenberg (2011)
to evaluate the role of integrated ERM, an indirect influence of ERM on performance can be
identified. An organization's risk-adjusted performance is defined as the unit of return on assets
per unit of risk associated with those returns. Strong and integrated ERM can eventually lead to
improvements in organizational performance, but ERM's role is more directly linked to an
insurers risk profile and risk capacity utilization. Higher leverage, organizational complexity
and simply being life insurer can elevate an insurer's risk profile, but strong and integrated ERM
reduce that risk profile. Risk capacity utilization is defined as the range of an insurer's balance
sheet that is at risk of loss due to its normal course of operations. Insurers that are able to operate
within optimal risk capacity utilization ranges, given their risk profile, are able to realize higher
performance compared to those who operate outside of optimal ranges. This linkage has not
been fully explored in prior ERM studies. The notion of ERM integration is a critical element
of these findings. Exhibiting characteristics of prudent ERM involves a framework that is well
structured, but also embraced by the organization's leadership and culture. When this integration
is evident ERM's role in supporting risk profiles and ultimately risk adjusted performance can
be seen. When this integration is not clear, then ERM's role is in doubt. The results shown are
limited to a sample of U.S. publically listed insurance companies, focused primarily on their
reported financial and operational results as of year-end 2013. While the findings are
meaningful, the data and methods employed are not without their limitations. These are
preliminary, yet encouraging, results whose insights support and add to earlier theories and
studies surrounding the role of ERM in performance. Further exploration of this idea is
encouraged.
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Appendix A. Examples / Excerpts of Disclosures Used to Confirm Integrated
ERM.

Aetna 2013 Annual Report, Page 67

“We continue to devote resources to further develop and integrate our enterprise-wide risk
management processes. Failure to identify, prioritize and appropriately manage or mitigate
these risks, including risk concentrations across different industries, segments and geographies,
can adversely affect our operating results, our ability to retain or grow business, or, in the event
of extreme circumstances, our financial condition or business operations.”

Chubb’s S&P Financial Strength Rating Report, 19 December 2013, S&P Global Credit Portal

“We regard Chubb's ERM framework as strong. Positive scores for risk culture, risk controls,
emerging risks management, and strategic risk management along with a neutral score for risk
models contribute to the overall assessment."

“Our positive score for Chubb's risk management culture reflects management's emphasis
on underwriting risk management, risk identification and a seasoned committee structure that
deals with risks proactively.”

Travelers Inc. 2013 Annual Report, Page 36

“ERM at the Company is an integral part of its business operations. All risk owners across all
functions, all corporate leaders and the board of directors are engaged in ERM. ERM involves
risk-based analytics, as well as reporting and feedback throughout the enterprise in support Of
the Company’s long-term financial strategies and objectives.”
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Appendix B. Calculating the Enterprise Risk Management (ERM)
Effectiveness Index

The ERM index was calculated closely following the specifications developed by Gordon et al
(2009). They adhered to the premise that effective ERM is comprised of strengths across four
elements as prescribed by COSO (2004, 2012) — strategy, operations, reporting, and compliance.
They defined two variables for each element. Each variable of each element was separately
standardized first and then subsequently added to create the ERM index for each company in
the sample. Following the tradition of Gordon et al (2009), equal weighting was applied to each
of the five elements. Most of the variables used in the study were calculated as prescribed by
Gordon et al (2009) using multiple data sources: SNL Financial, Compustat and CRSP. Any
differences in calculations from Gordon et al are denoted in bold below.

Variable Description Components

Strategy

Component 1 = (company sales — average industry sales) / standard deviation of industry sales

Component 2 = (change in company’s beta from prior year — mean change in betas from prior year
for the industry) / standard deviation of change in betas from prior year for the
industry

Operations

Component 1 = company sales / company total assets

Component 2 = company sales / company number of full time employees

Reporting

Component 1 = reinstatement for the year? (yes = -1; no = 0) + qualified auditors opinion? (yes = -

1; no = 0) + material weakness? (yes = -1; no = 0) (assumed 0 because this is not
reported in SNL Financial)

Component 2 = |company normal accruals| / (Jcompany normal accruals| + |company abnormal
accruals|)

Compliance

Component 1 = company auditor’s fees / company total assets

Component 2 = company settlement net gain / company total assets
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DEBT MARKET? AN INTERNATIONAL COMPARISON
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Abstract: Current literature does not agree on the impact that Basel regulation is having
onto the banking system, small and medium size enterprises (SMEs) and the single
country economies. Moreover, recent crises cast some doubts on the efficacy of the
regulation itself. With this paper, we investigate this issue by comparing the credit
allocation capabilities of different countries. In particular, we compare two Anglo-Saxon
Countries (the USA and the UK) with a group of eight European Countries where Basel
rules are fully implemented. We find that, without the competition of well-developed risk
capital markets, Basel regulation struggles to be effective.

Keywords: SMEs financing, Basel regulation, Ratings, Certainty Equivalent. JEL
classification: G32, M10, G28

Introduction

The objective of this study is to evaluate the efficacies of the developments of Basel regulation on
both the banking system, small and medium size enterprises (SMEs) as well as the overall economy
of ten Countries: a group of eight European Countries where Basel regulation is fully implemented
(Germany, France, Italy, Spain, Hungary, Poland, the Czech Republic and Slovakia) and two Anglo-
Saxon Countries where the above regulation is only partially implemented (USA and UK). In fact, if
on one hand, the main objectives of Basel regulation are those of strengthening transparency and
accountability, enhancing sound regulation, promoting integrity in financial markets, reinforcing
international cooperation and reforming international financial institutions; on the other hand, the
G20 leaders committed to ensuring that regulation is efficient, that it does not impede financial
innovation and it supports the expansion of trade in financial services . We aim to contribute to the
current literature debate with two research questions. The first one is a comparison of two systems
(the Continental European and Anglo-Saxon ones) with different levels of application of the
regulation itself and different corporate financial systems (the Anglo Saxon Countries being more
capital market oriented while the European Countries being more banking centered). This is
performed by intersecting two dimensions: the level of banks’ financing, which is a proxy for the true
banks’ credit allocation ability and an innovative rating methodology (Mantovani and Castellan,
2015). The higher the intersection, the more efficient the country in allocating credit to SMEs. The
second one is another comparison within the Countries, based on the level of efficiency according to
Fisher Separation Theorem (1930) and the efficiency by Fama (1965).

We find several interesting results. First, we observe heterogeneity in the mix of explanatory variables
for the asset-side capability of firms to perform in the long run. This has potential implications for
the banking system because the current framework of Basel regulation is a one size fits all solution
and banks of different Countries may require different credit ratings solution dependent on the inner
characteristics of the corporate system of the specific country.
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Second, we find that in the two Anglo-Saxon Countries (USA, UK) the allocation efficacy of the
banking system is higher than that of Europe. This may mean that the competition of capital markets
is stronger than regulation itself.

The rest of the paper is organized in the following sections: literature review, sample and
methodology of analysis, empirical results, discussion and conclusions.

Market failures and Basel regulations: a literature review

The Basel Banking Accords are norms issued by the Basel Committee on Banking Supervision
(BSBC) under the Bank of International Settlements (BIS) in Basel, Switzerland.

The Basel Committee of Banking Supervision was founded in 1974 by central bank governors of G10
countries. Its aim was to increase financial stability and the quality of banking supervision worldwide
by setting minimum standards for the regulation and the supervision of banks. Capital adequacy soon
became the main focus of the Committee’s activities and in 1988 the Basel Capital Accord (also
known as Basel I) was approved. It required a minimum capital ratio of capital to risk-weighted assets
of 8%. The Accord was always evolving over time, and in 1999 the Committee issued a new Revised
Capital Accord, (Basel II) which entered into force in 2004. Basel I, because of its simplicity and its
underestimation of risks, was substituted by the new Accord.

The new framework was designed to improve the way in which regulatory capital requirements
reflect underlying risks and to better address the financial innovation that had occurred in recent years.
The changes aimed at rewarding and encouraging continuous improvements in risk measurement and
control®,

Given to financial crisis in 2010 the Basel Committee issued another accord, Basel III, with the
purpose to improve the resilience of financial markets®. The implementation of Basel I1I started from
January 2014; limited to the risk-based capital requirements.

Since the introduction of Basel II, it was predicted that large banks would have adopt an Internal
Rating Based (IRB) system substituting the Standardized Approach (SA). Based on an analysis of
Belgian banks, Masschelein (2003) concludes that IRBs seem to imply lower capital requirements
thanks to more efficiency in measuring risks. Similarly, Allen et al. (2004) show that adopting a credit
scoring system allows for a faster and less costly investment valuation. Berger et al. (2005), Cowan
and Cowan (2006) and Frame et al. (2001) go a step further and, in analyzing the US market, conclude
that adopting an external credit scoring system increases SMEs financing. For instance, Berger et al.
(2005) find in a sample of US banks that the adoption of an external credit system contributed to a
significant increase in SMEs financing over a three years cycle. Similar results were also reached by
Cowan and Cowan (2006) who used a survey methodology for their analysis, and by Frame et al.
(2001).

A larger issue is to determine which rating system to utilize (quantitative, qualitative or a mix of
both). The literature concerning pure quantitative analysis is relatively well developed and it mainly
concerns models of corporate bankruptcy prediction (Beaver, 1966; Altman 1968; Altman et al.,
1977; Platt and Platt, 1990). Because of their relatively high discriminatory power, they are well
accepted by the industry even if they present some disadvantages such as the lack of a theory that
explains why and how certain financial factors are linked to corporate bankruptcy.

Given this unresolved puzzle in the literature, we notice that all studies focus mainly on the
implication of Basel regulation to banks’ capital requirement and little has been written on the issue
of modelling credit risk specifically for SMEs. We aim to contribute to this issue by investigating two
levels of efficacy of the Basel agreements: among Countries where regulation is different and within
Countries where regulation is applied. In fact, our first research question is:
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RQ1: how a set of Countries, where Basel accords are partially implemented (UK and USA),
compares to a set of Countries where Basel regulation has been fully implemented (Italy, France,
Spain, Germany, Slovakia, Hungary, Poland and the Czech Republic)?

The comparison analysis relates to the level of overlap between the amounts of financing actually
received by companies (which, for the second group of Countries is a proxy for Basel regulation) and
the merit of credit as assigned by an innovative forward-looking rating system as proposed by
Mantovani and Castellan (2015).

Basel II introduced the possibility for banks to develop their own Internal Rating Based systems
(IRB) next to the choice of directly using the Standardized Approach (SA), which relies on credit
ratings of borrowers assigned by “external credit assessment institution (ECAIs)”. Both the above
methods find their fundamentals on the concepts of probability of default, exposure at default and
loss given default, which are well documented in the literature starting from the seminal work by
Beaver (1966), Altman (1968) and Ohlson (1980) down to the more recent model by Altman and
Sabato (2007), which is specific to SMEs. We think that one of the main shortcoming of these models
is the fact that the horizon of analysis is limited to 12 months forwards. As stated above, we answer
our first research question by using the methodology developed by Mantovani and Castellan (2015),
which is forward looking by its nature and does not limit the risk assessment of a company to a one-
year horizon. We think that this is particularly important to the universe of SMEs because, often
times, successful ideas with a high profitability potential, require a longer time horizon to develop.
Another area of investigation of this study is the level of efficiency of the financial system in different
Countries. In fact, we formulate the second research question:

RQ2: which is the allocative contribution given by the Basel regulation within a group of Countries
where regulation itself is applied: Italy, Germany, France, Spain, Slovakia, Hungary, Poland and the
Czech Republic? And what about Anglo-Saxon Countries: United States and United Kingdom, where
Basel regulations are partially applied?

These Countries are classified based on their level of capital allocation efficiency. We define capital
allocation efficiency based on the Separation Theorem by Fisher (1930), which states that, given
perfect and complete capital markets, the production decision is governed solely by the profit-
maximization objective, while the consumption decision is governed solely by utility maximization.
The two decisions are hence separated and independent, meanwhile the governance of risks is done
by financial markets.

Sample and methodology of analysis

The sample under analysis covers data extracted from ORBIS database (edited by Bureau van Dijk*)
for ten Countries: the United States of America (USA), the United Kingdom (UK), Italy, France,
Spain, Germany, Hungary, the Czech Republic, Poland and Slovakia. Specifically, it includes
manufacturing and service firms with unconsolidated balance sheet data for total assets, operating
revenues, fixed assets, shareholder’s funds and cost of employees, over the period from 2006 to 2013°.

The sample is made of 80,464 firms: 3,174 firms in USA, 10,803 firms in UK, 15,998 firms in
France, 13,847 firms in Italy, 7,569 firms in Spain, 6,713 firms in Germany, 6,751 firms in Hungary,
12,357 firms in Czech Republic, 2,051 firms in Poland and 1,201 firms in Slovakia. For each
company, we consider a panel of 8 years data: 643,712 financial reports. Furthermore, in order to
determine a long-term merit of credit, we used the same dataset to compute the spread between
persistent ROI and T(ROI) trough 25 indices typically used to describe the risk profile of a corporation
for all the 643,712 financial reports, i.e. a total of 16,092,800 data.
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In order to answer to our first research question, we rank firms in each Country according to their
asset-side capability to perform in the long run. Such a capability is based on an integrated view of
each firm to generate operating returns in terms of ROI as defined in equation [1]

EBIT ; (1]
(FIASt+ WKCA¢+FIASt_1+ WKCA¢_1)/2

ROI, =

Where EBIT = Earnings before interest and taxes; FIAS = Fixed Assets; WKCA = Working Capital

The sustainability of the corporate performance is depicted in terms of P(ROI) - T(ROI) difference,
which is a proxy of the long term merit of credit for the firm according to Mantovani and Castellan
(2015). T(ROI) is the long term threshold ROI adjusted on a series of ratios that aim to capture ex
ante corporate risk (see Appendix — Table 1 and Table 2). T(ROI) is based on the confident equivalent,
an original evolution of certainty equivalent proposed by Lintner (1965) to assess values incomplete
markets.

To rank the firms' merit of credit, the zero level of the proxy [P(ROI) - T(ROI)] is considered.
The higher the gap, the higher is the merit of credit. Then, this ranking is intersected with two
indicators arranged around their median levels: 1) the Intensity of debt (equation [2]), as a proxy for
the efficiency of the banking system to allocate the quantity of credit; 2) Price of Financing (equation
[3]), as a proxy for the efficiency of the banking system to determine the price of credit allowances.

[(NFP{+NFP;{_;) /2]
OPRE}: [2]

[3]

Intensity of debt = DEB/OPRE, =

INTE,
[(GFP;+GFP;_,) / 2]

Price of Financing = INT /DEB, =

Where: GFP = Gross Financial Position = Loans + Long term debt; OPRE = Operating Revenue
SHFD = Total Shareholder Funds

This comparison will result with a set of two matrices made of four quadrants. They allow us to
determine the overlap between the true banks’ credit allocation ability (horizontal matrix direction),
with the optimal allocation as determined by the integrated rating methodology (vertical matrix
direction). The two matrices are reported in the following box.

Table 1: Overlaps between Long Term Merit of Credit and Intensity of debt

ROI - T(ROI)
Positive Negative

I. Firms with positive rating that II. Firms with negative rating
Higher raise more financial resources  that raise more financial

DEB/OPRE than sample average resources than sample average
! III. Firms with positive rating  IV. Firms with negative rating
Lower thatraise less financial that raise less financial

resources than sample average  resources than sample average
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Table 2: Overlaps between Long Term Merit of Credit and Price of Financing

ROI - T(ROI)
Positive Negative

I. Firms with positive rating that II. Firms with negative rating
Lower pay less for their raised financial that pay less for their raised

resources financial resources

IIL. Firms with positive rating  IV. Firms with negative rating
Higher that pay more for their raised that pay more for their raised

financial resources financial resources

INT/DEB,

Countries are ranked according to three evidences emerging from the two matrixes:

1) Risk of Default (II quadrant of the quantity matrix), which indicates the percentage of firms
that are given credit by the banking system, while the rating system assigns to them a negative
ranking. This indicator reflects the potential “bad debt” for the banking system of the Country.

2) Missing opportunities: for this topic, we started from the III quadrant of the quantity matrix
(which indicates the percentage of firms, which are not given credit by the banking system,
while the rating system assigns to them a positive ranking) and we adjusted it by the real
expected GDP growth of each Country. So, we found the opportunity cost of missing GPD
growth for each Country.

3) Inefficient Debt Pricing (quadrant II over the sum of quadrants II & III of the price matrix),
which indicates the percentage of firms that underpay their financial risks (quadrant II) over
the total amount of mispriced bank allowances (quadrants II and III).

For research question two, we initially perform a series of panel regression to verify the level of
efficiency of each Country under analysis, according to two steps.

As first, we tested the Fisher Separation Theorem (1930). The Capital Allocation Efficiency is
supposed when there is no significant relationship between the return on investment (ROI; ;) and the
current mix of risks within a corporation but, at the same time, there is a significant relationship
(adjusted R-squared greater than 10%) between the intensity of debt (Equation [2]) and corporate
risks. In fact, in this situation, investment and financing decisions are independent. Entrepreneurs can
be indifferent toward risks in their decision processes, since the investors control the level of risk by
building up portfolio adjusted to their risk tolerance. To test this first block of the efficiency puzzle,
we run two regressions: the former between ROI;, (Equation [1]) and set of proxies of corporate
risks; the latter between the Intensity of debt (Equation [2]) and the set of proxies.

As second, the financing efficiency, according to Fama (1970) standards, is considered. The
strong form of efficiency cannot be detected, because the relations between expected returns and
expected risks cannot be easily tested at the empirical level. Hence, only three tests are conducted: (1)
semi strong form of efficiency, when financing decisions are dependent only on the current level of
risks; (ii) weak form of efficiency, when financing decisions are also related to past risks; (iii) absence
of efficiency, when there is no relationship between firm financing and its risks meanwhile there is
evidence of a strong autocorrelation with past financing.

Following are the three panel regression models adopted for both the first step (ROI as dependent
variable) and the second one (Intensity of debt as dependent variable):

i.  Semi strong form of efficiency: Yie= o+ PiXi+ €ix
ii.  Weak form of efficiency: Yie= Po+ PiXi+ P2Xir1 + i
iii. ~ Absence of efficiency: Yie=Po+ P1Yir1 + oXis + i

If a Country is not efficient at the first step, any regression for Intensity of debt will show low levels
of adjusted R-squared. In this case, corporate managers have to intervene to adjust unfit equilibrium
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and higher than 10% adjusted R-squared in regressions for ROI are expected. The same Country
should miss the second step as well, showing higher adjusted R-squared for the second and the third
regressions (“weak” and “absence”) if compared with the first (“semi-strong”), when run over the
Intensity of debt.

Finally, we try to match empirical evidence from the two research questions. We compare the
level of efficiency of the financial system with the of overlap between the true banks’ credit allocation
capacity and the forward looking credit allocation methodology, as it results from investigations for
research question one. If different but coherent evidences will emerge for the European and Anglo-
Saxon Countries, than the Basel Regulation may not be the right gateway to an efficient debt market.

Empirical results

In order to answer to the first research question, we need to calculate T(ROI) (Mantovani and
Castellan, 2015). Under a methodological point of view, this consists of applying a particular
regression (Predictive Regression, here below, as in equation [4]) to each of the ten Countries in order
to find the statistically significant indicators, which has the highest predictive power to estimate the
future confident equivalent around ROI. The dependent variable is represented by the return on
investment (ROI;;), while the independent variables (the vectors X;,) are a set of indices that are
typically used to describe the risk profile of a corporation. They include operational risks, such as the
degree of operating leverage and the absolute intensity of working capital, technological risks such
as the absolute intensity of fixed assets and financial risks such as financial leverage and long-term
debt rate (see Appendix — Table 1). For each of this independent variable, we consider the
autoregressive component, also.

ROIL: = Po+ BiXit+ oXir1 + &i [4]

Table 3 presents the regression for each Country using to calculate T(ROI).

26



Table 3: Predictive Regressions for each Country

CZECH REPUBLIC

const 0.1748  ***
(0.0000)
CA/FIAS; 0.0003  **
(0.0132)
EBIT/INT, 0.0000  **
(0.0158)
ROS; 0.1057  ***
(0.0000)
TAX; 0.0373  *
(0.0760)
R-squared 0.0009
Adj. R-squared 0.0009
F-stat (pvalue) 0.0000

GERMANY
const 0.1205  ***
(0.0000)
WKCA/OPRE, -0.1608  kw*
(0.0004)
FIAS/OPRE; 0.0120  ww*
(0.0001)
DOL, (price) 0.0018  ***
(0.0041)
EBIT/INT; 0.0001 Hk
(0.0000)
EBIT/INT, 0.0001  wx
(0.0000)
ROE, 0.0128  w*
(0.0038)
DEB/OPRE,, -0.0456  **¥*
(0.0000)
ROE;. 0.0121  H**
(0.0050)
ROS; 0.8364  wwk
(0.0000)
R-squared 0.0141
Adj. R-squared 0.0141
F-stat (pvalue) 0.0000
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HUNGARY
const 0.0701  *x*x*
(0.0000)
FIAS/OPRE; 0.0140  #**
(0.0000)
DEB/EQUITY; -0.0046  *k*
(0.0040)
ROE; 0.0540  ***
(0.0000)
ROS; 0.5599  ***
(0.0000)
ROS.. 0.1899  ***
- (0.0000)
R-squared 0.0458
Adj. R-squared 0.0458
F-stat (pvalue) 0.0000

FRANCE
const 0.1977  ***
(0.0000)
CA/CLy. 0.0065  ***
(0.0089)
WKCA/OPRE, 0.0189  #**
(0.0009)
WKCA/OPRE,, -0.0514  **
(0.0217)
LEV; -0.0034  **
(0.0361)
DEB/OPRE, 0.0026 *
(0.0660)
ROE, 0.0167  ***
(0.0005)
ROE, 0.0277  Hx*
(0.0000)
EBIT/INT; 0.0000  ***
(0.0000)
EBIT/INT, 0.0000  ***
(0.0001)
ROS,| 0.0037 *
(0.0580)
R-squared 0.0021
Adj. R-squared 0.0021
F-stat (pvalue) 0.0000

SPAIN
const 0.0731  ***
(0.0000)
CA/FIAS, 0.0005  #**
(0.0000)
DOL, (price) -0.0005  **
(0.0076)
FIAS/OPRE; -0.0009
(0.0000)
DEB/OPRE;. -0.0023 ¥
(0.0000)
DEB/EQUITY, -0.0008
(0.0024)
DEB/EQUITY . -0.0008
- (0.0031)
ROE; 0.0437  wxx
(0.0000)
ROE., 0.0326  *x*
(0.0000)
EBIT/INT, 0.0000  H**
(0.0025)
ROS; 0.0923  k*
(0.0000)
ROS..i 0.0177  Hx*
(0.0000)
AV/STAF; 0.0006  ***
(0.0057)
AV/STAF, -0.0008
(0.0001)
R-squared 0.0642
Adj. R-squared 0.0641
F-stat (pvalue) 0.0000
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ITALY

const 0.0995 ***  DEB/EBITDA,, -0.0002 *
(0.0000) (0.0649)

CA/FIAS. 0.0002 ***  DEB/EQUITY, -0.0014 Hokk
(0.0000) (0.0000)

CA/CL, 0.0131 ***  ROE, 0.0210 ok
(0.0000) (0.0000)

FCFO/OPRE; 0.0108 ***  ROE, 0.0142 ok
(0.0000) (0.0000)

DOL; (volume) -0.0001  * EBIT/INT, 0.0000 ok
(0.0509) (0.0000)

DOL, (price) -0.0008 ***  EBIT/INT,, 0.0000 ok
(0.0022) (0.0004)

DOL,.; (price) -0.0005  * ROS; 0.4515 ok
(0.0831) (0.0000)

FIAS/OPRE; 0.0172  **  ROS.; 0.0652 ok
(0.0000) (0.0005)

FIAS/OPRE. -0.0130  *** TAX, 0.0051 ok
(0.0000) (0.0129)

INT/DEB; 0.0005 * TAX 0.0023 *
(0.0832) (0.0887)

DEB/OPRE;, 0.0180  ***  RLFA, -0.0001 *
(0.0002) (0.0605)

DEB/OPRE, -0.0315 ***  RFLA. -0.0002 wk
(0.0000) (0.0430)

DEB/EBITDA, -0.0002  ** R-squared 0.0256
(0.0389) Adj. R-squared 0.0256

F-stat (pvalue) 0.0000

POLAND SLOVAKIA UK USA
0.0959  *** const 0.0947  ** const 0.1490  *** const -0.0664  **
(0.0000) (0.0228) (0.0000) (0.0227)
0.0094  ** CA/FIAS. 0.0048  *** CA/FIAS; 0.0002  ** CA/FIAS, -0.0595  wHk
(0.0469) (0.0030) (0.0120) (0.0000)
-0.0143  ** WKCA/FIAS, ., -0.0051  ** CA/FIAS. 0.0003  ** WKCA/OPRE,.1 0.0610  ***
(0.0484) (0.0300) (0.0173) (0.0000)
0.0466  *** DOL; (price) -0.0107  ** WKCA/FIAS; -0.0005 * WKCA/FIAS, 0.0773  ***
(0.0000) (0.0000) (0.0580) (0.0000)
0.0378  *x* DOLy, (price) 0.0115  *** ROS, 0.6588  *** INT/DEB, -0.0145  w*
(0.0000) (0.0000) (0.0000) (0.0028)
0.0001 EBIT/INT;., 0.0013  #** ROS. 0.7050  *#* DEB/OPRE; 0.0222  *H*
(0.0000) (0.0000) (0.0000) (0.0000)
0.9930  *x* R-squared 0.0159 AV/STAF, 0.0149 * DEB/OPRE. 0.0126  ***
(0.0000) Adj. R-squared 0.0159 (0.0984) (0.0000)
-0.0086  *** F-stat (pvalue) 0.0000 AV/STAF, -0.0172  * ROE, -0.0209  *H*
(0.0000) (0.0534) (0.0000)
0.0380 R-squared 0.0075 EBIT/INT, 0.0001  ***
0.0380 Adj. R-squared 0.0075 (0.0000)
0.0000 F-stat (pvalue) 0.0000 AV/STAF, 0.0022  *#*
(0.0077)
R-squared 0.0515
Adj. R-squared 0.0514
F-stat (pvalue) 0.0000
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Once T(ROI) is calculated, firms are ranked based on the variable [P(ROI) — T(ROI)], which is the
proxy for their long term merit of credit according to Mantovani and Castellan (2015). The ranking
is compared to the effective debt allocation by banks. Table 4 presents the resulting empiricals based

on tables 1 and 2, which intersect the above three dimensions.

Table 4: Allocative matrices

Rating
&) positive  negative
=) M ) )
é DEBT/OPRE higher 10.74%  46.71%
E lower  18.55%  23.99%
= Rating
8 positive  negative
N o, o
D) INTE/DEBT lf)wer 11.72%  37.21%
higher  17.58%  33.49%
Rating
positive  negative
M 0, )
DEBT/OPRE higher 8.55%  43.11%
- lower  21.29%  27.05%
=
B Rating
positive  negative
o, o,
INTE/DEBT lf)wer 12.28%  38.27%
higher 17.56%  31.89%
Rating
positive  negative
1 o, 0,
DEBT/OPRE higher 13.25% 38.98%
% lower  20.06% 27.71%
s Rating
A~ positive  negative
o, o,
INTE/DEBT l.ower 13.01% 38.25%
higher  20.26%  28.48%
Rating
positive  negative
1 0, 0,
o DEBT/OPRE higher  21.44% 48.94%
E‘t lower 13.70% 15.92%
Q
Z
=)
= positive  negative
0, 0,
INTE/DEBT l.ower 15.13% 35.80%
higher  19.26%  29.81%
Rating
> positive  negative
O 1 0, 0,
2 DEBT/OPRE higher 10.04%  41.55%
% lower  19.66%  28.75%
2
[=]
= positive  negative
0, o,
% INTE/DEBT lf)wer 14.00%  34.78%
higher  15.64%  35.58%

Rating
positive  negative
1 0, 0,
DEBT/OPRE higher  10.47%  41.98%
% lower  20.80%  26.75%
é Rating
Q positive  negative
INTE/DEBT l.ower 10.68%  41.16%
higher  20.59%  27.57%
Rating
positive  negative
1 0, 0,
DEBT/OPRE higher  13.47%  40.38%
Lm) lower  22.56%  23.60%
V4
é Rating
= positive  negative
INTE/DEBT l'ower 16.61%  34.01%
higher  19.35%  30.03%
Rating
positive  negative
1 0, o,
DEBT/OPRE higher 8.44% 41.81%
. lower  21.10% 28.65%
&= Rating
positive  negative
o, )
INTE/DEBT l.ower 10.51% 39.70%
higher  19.01%  30.78%
Rating
positive  negative
1 0, 0,
< DEBT/OPRE higher  10.69%  44.56%
E lower 17.64% 27.11%
<
S Rating
- ses .
7] positive  negative
0, 0,
INTE/DEBT l.ower 12.18% 38.33%
higher  16.12%  33.36%
Rating
positive  negative
1 0, 0,
DEBT/OPRE higher  47.12% 9.78%
lower  29.89% 13.21%
<
2]
- Rating
positive  negative
0, 0,
INTE/DEBT l.ower 49.79% 7.16%
higher  27.24% 15.81%
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Tables 5 to 7 present the rankings of the Countries based on three different indicators as stated above
in sample and methodology description, i.e. Risk of Default, Missing Opportunities and Inefficient
Debt Pricing.

Table 5: Allocative rankings - Risk of Default

LEVEL OF DEBT
. Risk of Default (II
Ranking Country Quadrant)
1 USA 9.78%
2 Poland 38.98%
3 France 40.38%
4 UK 41.55%
5 Italy 41.81%
6 Germany 41.98%
7 Spain 43.11%
8 Slovakia 44.56%
9 Czech Republic 46.71%
10 Hungary 48.94%
Table 6: Allocative Rankings — Missing Opportunities
LEVEL OF DEBT

Expected Missing

Ranking - Country GDP growth Opportunities

1 Italy 0.95% 0.25%
2 Hungary 2.25% 0.36%
3 France 1.40% 0.41%
4 Germany 1.75% 0.46%
5 Czech Republic 2.55% 0.58%
6 Slovakia 2.85% 0.61%
7 UK 2.50% 0.61%
8 Spain 2.40% 0.65%
9 Poland 3.00% 0.75%
10 USA 3.15% 1.34%

Table 7: Allocative Rankings — Inefficient Debt Pricing
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PRICE OF DEBT

Ranking Country Inefficient Debt Pricig

(II/IT & 11T Quadrant)
1 USA 20.80%
2 France 63.73%
3 Hungary 65.02%
4 Poland 65.38%
5 Germany 66.66%
6 Italy 67.62%
7 Czech Republic 67.91%
8 Spain 68.55%
9 UK 68.99%
10 Slovakia 70.40%

According to Table 5: (i) US firms are strongly different from the others in our sample; (ii) all
Countries where Basel regulation is fully applied deploys similar empirical evidence; (iii) the UK
case seems nearer to the Continental Europe evidence, but this is direct consequence of the
characteristics in data sample, as discussed later.

Table 6 shows the value of Missing Opportunities as adjusted by the expected GDP growth of
each Country; therefore, deploying the opportunity cost of missing such a growth. This tricky
indicator contributes to the resulting evidence, as the Italian and USA case explain. The first position
for Italian firms is driven by the low value of the GDP growth (0.95%), while good companies missing
bank allowances are frequent (21.10%, Table 4). Conversely, the last position of USA is direct
consequence of particularly high value of GDP growth and frequency of companies missing
opportunities.

Finally, Table 7 presents the Inefficient debt pricing classification. As for Risk of default
allocation, US firms are strongly different than the other, while all Countries (Basel regulated) are
more similar.

We turn now to the second research question of the study, where we attempt at grading the efficacy
of Basel regulation within the Countries under analysis. Table 8, helps us to classify each Country
according to the two steps of efficiency as identified in the section describing the model of analysis
(financing efficiency and capital allocation efficiency)®.
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Table 8: Adjusted R-squared of the test of efficiency of Financial System on a Country by Country basis

CZECH REPUBLIC DEBT/OPRE ROI GERMANY DEBT/OPRE ROI

Semi-strong: Yi:= Bo+ Bi X+ &t 0.1602 0.0332 Semi-strong: Yis = Bo+ BiXi + & 0.4672 0.0151
Weak: Yit = Bo+ BiXic+ BoXie1 + &i 0.1644 0.0751 Weak: Yit = Bo+ BiXis+ BoXis1 + &i 0.3743 0.0372
Absence: Yit = Po+ BiYiei+ BaXis + & 0.7700 0.0655 Absence: Yit=Bo+ BiYici+ BoXic + &i 0.4021 0.0710
SPAIN DEBT/OPRE ROI FRANCE DEBT/OPRE ROI

Semi-strong: Yi= Bo+ B: X+ & 0.4928 -0.0007 Semi-strong: Yi; = Bo+ B1Xi i+ & 0.4865 -0.0004
Weak: Yit=Bo+t BiXii+ PoXis1 + &i 0.5605 0.0888 Weak: Yt =Bo+ BiXic+ PoXis1 + &i 0.9854 -0.0009
Absence: Yit = o+ BiYic1+ BoXic + i 0.5030 -0.0009 Absence: Yix = Bo+ BiYic1+ BoXic + i 0.5056 -0.0004
HUNGARY DEBT/OPRE ROI ITALY DEBT/OPRE ROI

Semi-strong: Yi, = Bo* ByXi* € 03128 0.0897 Semi-strong: Yy, = Bo+ BuX, + &, 0.4627 0.0366
Weak: Y= Bo+ BiXic+ PoXis1 + & 0.3523 0.5119 Weak: Y= Bo+ BiXic+ PoXie1 + & 0.5054 0.0435
Absence: Yit=Po+ BiYiei+ BaXis + i 0.7622 0.4594 Absence: Yit=Bo+ BiYiei+ BaXis + i 0.7569 0.0536
POLAND DEBT/OPRE ROI SLOVAKIA DEBT/OPRE ROI

Semi-strong: Yi= Bo+ B1 X+ &1 0.2856 0.2335 Semi-strong: Yi; = Bo+ B1Xi i+ & 0.3138 0.3591
Weak: Yit = Bo+ BiXii+ BoXie1 + & 0.4160 0.3734 Weak: Yt =Bo+ BiXic+ PoXis1 + &is 0.4426 0.3268
Absence: Yit=Bo+ BiYic1+ PoXis + & 0.8794 0.4991 Absence: Yit=Bo+ BiYie1+ PoXis + & 0.6830 0.3372
UK DEBT/OPRE ROI USA DEBT/OPRE ROI

Semi-strong: Yi:= Bo+ Bi X+ &t 0.2283 0.0032 Semi-strong: Y = Bo+ BiXi + € 0.3999 0.2150
Weak: Y= Bo+ BiXit+ PoXis1 + & 0.3942 0.0161 Weak: Yi¢=Bo+ BiXic+ PoXiw1 + & 0.9417 0.2154
Absence: Yit=Po+ BiYiei+ BaXis + &i 0.3607 0.0659 Absence: Yit=Bo+ BiYiei+ BaXis + i 0.7020 0.3680

Based on the panel regressions results, we find that Germany, only, presents a semi-strong form of
efficiency. We notice that this is the only Country where regression (i) has the highest adjusted R-
squared (47%), if regressed on the Intensity of debt. Hence, we can say that, in Germany, financing
decisions are related mainly to the current level of risks. In fact, when moving to regression (ii) for
the weak and (iii) for the absence form of efficiency, R-squared decreases. At the second step of
efficiency (i.e. Separation Theorem), Germany confirms efficiency. In fact, on one hand, financing
decisions are strongly correlated with the mix of business risks and, on the other hand, the investment
decisions are not correlated with risks. In this context, the management can take decisions in a risk
neutral framework, since the appetite for risk of the financial system selects the investment
worthiness.

Out of the European aggregate, France and Spain are the second ranked countries according to
both the first and second steps of efficiency. As far as the financing efficiency is concerned, we
classify the two Countries as having a “weak form of efficiency.” If we compare the adjusted R-
squared in regression applied to Intensity of debt, the regression (ii) has the highest one (France: 99%;
Spain: 56%). Hence, we can say that in these Countries financing decisions relate to both current and
past risks. Additionally, in these two Countries, there is also capital allocation efficiency given that
the separation between investment and financing decisions works.

Poland, Czech Republic, Hungary and Slovakia, are the worst ones in terms of financing
efficiency. In fact, the regression (iii) has the highest adjusted R-squared (Poland: 88%; Czech
Republic: 77%; Hungary: 76%; Slovakia: 68%). This means that banks are not interested in present
or past risks but they decide according to an incremental approach, by considering their past decisions,
only. Additionally, the separation between investing and financing decisions is not present. Both
decisions are correlated with the mix of business risks.

Italy is an intermediate and anomalous case: while there is no financing efficiency (the regression
on the “absence of efficiency” has the highest R-squared equal to 76%), the separation of investing
and financing decisions seems to work. In fact, investing decisions are neutral toward risks while
financing relate strongly with past decisions.
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By looking at Anglo-Saxon Countries we find that, while both can be classified as having a weak
form of efficiency, in UK the separation between investing and financing decisions seems to work,
but not the same for USA.

Discussing the empirical evidence

The classification of financing efficiency, as reported in Table 8, let us run some cross-checks with
results in Tables 5 to 7, i.e. with the rankings based on Risk of Default, Missing Opportunities and
Inefficient Debt Pricing.

Looking at the ranking based on “Risk of Default”, you may find clear relationships with the
efficiency degree of each Country as defined in term of better debt allocating system. In fact, USA,
France and UK are among the top five Countries in Table 5.

By considering the “Missing Opportunities” indicator, the situation is slightly different. Some of
the Countries with the worst situation in terms of Risk of Default, are on the top of the ranking stated
in Table 6 and vice versa. However, we want to underline, as mentioned above, that the rankings are
adjusted by the Expected GDP growth. It is important to understand that the first rank for Italy it is
not due to a low value of missing opportunities, but it is due to the low value of the expected GDP
growth. At the same time, the last position of USA is affected by the higher value of the expected
GDP growth and not by the higher value of missing opportunities.

Lastly, focusing on “Inefficient Debt Pricing” (Table 7), you find proof that some of the most
efficient Countries have a better debt allocating system if compared to the less efficient ones.

The only exception for any cross-check is the case of Germany, where you must also consider
qualitative factors in the German practice of evaluating the firms’ merit of credit. In our model these
kind of factors are not included, this is why we obtained results apparently contrasting: Germany is
ranked as an intermediate Country in Risk of Default (Table 5), Missing Opportunities (Table 6) and
Inefficient Debt Pricing (Table 7), while looking at the whole system, Germany presents a semi-
strong form of efficiency (Table 8). Future research will attempt at improving the Rating methodology
for Germany by adding qualitative factors to narrow the gaps.

More discussions about the results from the intersection of the efficiency level of each Country (Table
8) and the rankings (Tables from 5 to 7), it is important to control some specificities of the Anglo
Saxon Countries (UK and USA) versus the European Countries. In fact, analyzing the data we
observed that the UK and the USA have both a lower level of debt financing compared to the
European aggregate. To confirm this observation, we perform a t-test of difference on the gross level
of debt (Equation [5]) of three groups of Countries: USA, UK and Europe.
Gross Debt — to — equity ratio = GDEB/EQUITY; = GFP; /SHFDt [5]

This control is required since the financial systems of the Anglo-Saxon Countries (i.e. USA and
UK, where Basel regulation is not fully applied) are more market-oriented than those of the other
Countries (more banking-oriented). Accordingly, the use of equity in corporate financing is wider.
Companies using more equity should have lower than level-1 debt-to-equity ratio. This is direct
consequence of the expectation that Anglo-Saxon Countries may have more developed equity capital
markets (e.g. private equity and stock listing). Equity may compete with banks in fund provisioning
and, this way, being more disciplinant in controlling the corporate risk sharing inside the financial
system than the Basel practices are. In fact, we should find out that the Anglo-Saxon Countries present
a lower amount of debt financing and, at the same time, a bigger efficiency in its allocation, we will
be able to grade more the true efficacy of Basel regulation.

One issue with comparing sample means is the fact that the UK average value for the gross debt-
to-equity ratio (Equation [5]) is biased by few outliers. For this reason, we truncate the sample by
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eliminating 10% of the outer tails (5% of each side of the distribution, hence retaining 90% of the

data).

The hypothesis of the t-test is as follows: {

Table 9: t-test of difference on sample means-GDEB/EQUITY

Ho: i < p;
Hl: Ui > Ui,
Where u represents the gross level of debt to equity ratio (Table 9) in our sample.

Sample mean 90% sample in the

Sample (complete sample) middle (quantiles)
EU na
UK 0.95
USA na
Samples without "anoumalous" firms
Compared 95% confidence
samples interval  p-value
UK vs USA 1.724243728 [-o0, 2.1363]
UK vs EU -2.031546821 [-o0, -0.0771]
USA vs EU -2.254599271 [-o0, -0.40502]

Table 9 confirms that both the US and the UK have lower bank debt financing practices as compared
to Europe. This implies that these two Anglo-Saxon Countries have more developed capital markets
(via private equity or public markets), which are key competitors to the banking system. This has key
implications on the efficacy of Basel regulation, as we shall see from the results of our rankings.
The empirical data for both the UK and the US are classifiable as having a weak form of
efficiency, given that the regression on these form of efficiency are the ones with the highest R
squared (USA:94%, UK:39% Table 8). Differently, while the UK is also efficient from a capital
allocation perspective, the USA is not, given that both investing and financing decisions are correlated

with the mix of business risks.

Given this evidences, we estimate the allocation matrices adjusted by debt-to-equity ratio for
both USA and UK. (Table 10 and 11).

Table 10: Allocative matrices adjusted by debt-to-equity ratio — USA

DEB/EQUITY<1

INTE/DEBT

DEBT/OPRE

higher
lower

lower
higher

Rating
positive  negative
40.44% 8.32%
3591%  15.33%

Rating
positive  negative
45.76% 6.07%
30.56%  17.62%

DEBT/OPRE

DEB/EQUITY>1

INTE/DEBT

Rating
positive  negative
78.04%  16.55%
2.03% 3.38%

Rating
positive  negative
77.99% 8.49%
13.51% n.a.

Table 11: Allocative matrices adjusted by debt-to-equity ratio - UK
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Rating Rating
positive  negative positive  negative
7 DEBT/OPRE higher 7.88% 28.89% ~ DEBT/OPRE higher 15.12% 71.30%
E lower  25.72%  37.51% E lower 5.42% 8.16%
= =)
g Rating g Rating
5 positive  negative ﬁ positive  negative
a INTE/DEBT lower  14.64%  31.23% a INTE/DEBT lower 21.88%  64.01%
higher  18.54%  35.59% higher  14.11% na.

Substituting these results in Table 5 we note that the USA and the UK rank in the first two positions
of the “Risk of Default” (USA= 8%; UK =29%. Table 12).

Table 12: Adjusted allocative rankings - Risk of Default

LEVEL OF DEBT
Ranking Country Esgzigjﬁgﬂt
1 USA 8.32%
2 UK 28.89%
3 Poland 38.98%
4 France 40.38%
5 Italy 41.81%
6 Germany 41.98%
7 Spain 43.11%
8 Slovakia 44.56%
9 Czech Republic 46.71%
10 Hungary 48.94%

Therefore, we can conclude that Anglo-Saxon Countries, where Basel regulation is not fully applied,
present a more developed equity market and more efficiency in debt allocation.

Concluding remarks

This paper aims to detect if the Basel regulation really contributes to the efficiency of the financial
system, particularly the banking sector and the credit for small and medium size enterprises. By
comparing empirical evidences in Anglo-Saxon Countries and Continental Europe ones, we give
some insights, since the formers (USA, particularly) adopt the Basel framework less intensively,
while the latters fully adopt it.

While the Basel-adopting Countries strike-out more homogenous results, the USA case clearly
diverts from standards and UK case gives no unique tendency because of sample composition. USA
appears more efficient in allocating the bank allowances (i.e. data show lower risk of default and
lower mispricing). Minor diversions are reported for missing opportunities, even if the more efficient
US equity market may explain this evidence: high growth companies access equity financing.

As final concluding remark, we can state that a stronger competition between debt and equity funding
could contribute more than further banking regulation to achieve higher efficiency of the financial
system. Benefits could be particularly strong for small and medium enterprises.
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Appendix

Table 1 - (extract from Mantovani and Castellan, 2015)

Index Unit Formula derived from ORBIS Definition
Technology features
CA/FIAS, % CUAS, /FIAS, Current rate of assets
CA/CL; % CUAS,/CULI, Current equilibrium
WKCA/FIAS, % WKCA,/FIAS, Relative intensity of working capital
FIAS/OPRE, % [(FIAS, + FIAS,_,) /2] Absolute intensity of fixed assets
OPRE,
RLFA, -- [(FIAS, + FIAS,,) /2] Residual Life of Fixed Assets
DEPR,
Financial strategy
DEB/EBITDA; -- [(NFP + NFR, ) /2] Years for debt re-financing
EBTA,
DEBLT, % CUAS,/NFP? Long term debt rate
DEB/EQUITY, -- NFP;/SHFD, Debt-to-equity ratio
DEB/OPRE, - [(NFB + NFP_,) / 2] Intensity of debt
OPRE,
LEV, -- OPPL, Financial leverage
OPPL; — INTE,
INTE/DEB; % INTE, Financial interest rate
[(NFP + NFP",)/2]
Operating risks
WKCA/OPRE, % [(WKCA + WKCA-,) / 2] Absolute intensity of working capital
OPRE,
DOL -- AV, /OPPL, Degree of operative leverage on volume changes
— volume.
DOL i MDCU:™ 1] 100 D fop.1 ice ch f 1%
— - - * =
price; (MDCUZ"~ %) egree of op. lev. on price changes of x (x=1%)
CRED — DEBT. dd (CRED; + CRED;,)/2 Difference between delays on payments to
t MATE,/365 creditors and payments from debtors
(DEBT, + DEBT;_;)/2
Rate of return
ROI; % OPPL, Return on Investment
[(CIN{™ + CIN;*) /2]
Adjusted ROI;, % EBTA, — STOK, + STOK,, Alternative Return on Investment
[(CIN{™ + CIN{*7)/2]
ROE; % PL, Return on Equity
[(SHFD, + SHFD,_,)/2]
ROS; % OPPL,/OPRE; Return on Sales
AV/STAF, % AV, /STAF, Work productivity (cost of employees)
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AV/EMPL,

EBIT/INT,

FCFC/OPRE,

FCFO/OPRE,

TAX,

%

%

%

%

EBTAt + WKCAt_l - WKCAt
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OPPL,/INTE,
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Work productivity (number of employees)

Interest Coverage

Margin of Free Cash Flow Characteristic

OPRE,
TAXA,/OPPL,

Tax rate

Margin of Free Cash Flow Operative

Self elaborated account values

*NFP,
**GFP,
##%MDCU,
****CINt

€
€
%
€

LOAN, + LTDB, — CASH,

LOAN, + LTDB,
AV,/OPRE,
FIAS, + WKCA,

Net Financial Position

Gross Financial Position

Contribution Margin

Total Net Investments

Tables 2 - Descriptive statistics for the final sample

Weighted Standard

Italy Mean Mean Median Deviation
CA/FIAS, 8.06 7.39 2.63 25.06
CA/CL, 1.69 1.71 1.23 37.31
WKCA/OPRE, 0.23 0.23 0.19 0.33
WKCA/FIAS, 297 2.86 0.80 11.71
CRED-DEBD; 130.03 127.78 77.64 189.88
DEBLT; 0.24 0.26 0.00 2.68
FCFC/OPRE; 0.08 0.08 0.07 0.19
FCFO/OPRE, 0.00 0.00 0.02 0.63
LEV, 1.30 1.31 1.10 10.57
DOL, (volume) 6.72 6.96 5.08 44.12
DOL, (price) 4.97 4.74 3.46 12.34
FIAS/OPRE; 0.51 0.49 0.20 1.37
INTE/DEB; -0.14 -0.11 0.04 2.53
DEB/OPRE; 0.19 0.19 0.09 0.59
DEB/EBITDA, 1.85 1.89 1.02 28.55
DEB/EQUITY, 1.82 1.77 0.39 7.65
ROE, 0.08 0.07 0.05 1.44
RO, 0.13 0.12 0.07 1.02
Adjusted RO, 0.21 0.20 0.14 1.54
EBIT/INT, 183.41 178.72 2.99 2354.44
ROS, 0.04 0.04 0.04 0.15
TAX, 0.37 0.38 0.37 1.97
AV/STAF, 1.59 1.55 1.39 5.56
AV/EMPL, 59.80 59.59 51.14 46.75
RLFA, 10.9729 10.732 6.32 19.2818

Weighted Standard
France Mean Mean Median Deviation
CA/FIAS, 3891 38.64 4.89 388.53
CA/CL, 4.59 1.61 1.33 4962.96
WKCA/OPRE;, 0.24 0.19 0.11 9.63
WKCA/FIAS, 9.41 9.13 0.85 111.71
CRED-DEBD; 34271.30 41925.00 189.48 700871.00
DEBLT, 0.14 0.15 0.00 4.67
FCFC/OPRE;, 0.07 0.07 0.07 18.14
FCFO/OPRE; 12.39 6.11 0.04 3951.62
LEV, 1.06 1.05 1.01 2.08
DOL; (volume) 9.55 8.82 471 312.38
DOL; (price) 2.97 3.12 2.10 531
FIAS/OPRE; 1.90 1.29 0.09 76.72
INTE/DEB; -0.04 -0.05 0.00 7.36
DEB/OPRE; -0.11 -0.07 -0.05 2691
DEB/EBITDA, -1.77 -1.57 -0.58 65.71
DEB/EQUITY, -0.53 -0.32 -0.28 93.10
ROE; 0.21 0.20 0.16 3.69
ROl 0.25 0.25 0.13 24.28
Adjusted ROI, 0.30 0.31 0.20 26.89
EBIT/INT, 1842.79 2275.80 10.65 35075.90
ROS; -0.02 0.01 0.04 9.80
TAX, 0.16 0.16 0.22 5.98
AV/STAF, 2.05 224 1.19 20.22
AV/EMPL, na. na. na. na.
RLFA, 94.6566 85.999 6.26461 1327.06
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Weighted Standard
Spain Mean Mean Median Deviation
CA/FIAS, 6.62 7.08 1.13 34.64
CA/CL 5.64 4.57 1.61 25.86
WKCA/OPRE, 0.77 0.63 0.25 6.50
WKCA/FIAS, 3.51 3.75 0.46 25.97
CRED-DEBD; -7.09 -5.24 -15.49 143.18
DEBLT, 0.51 0.53 0.63 12.23
FCFC/OPRE;, 0.17 0.15 0.12 5.72
FCFO/OPRE; -0.21 -0.17 0.05 8.64
LEV 1.60 1.52 1.07 19.19
DOL; (volume) 5.67 6.01 3.13 43.64
DOL, (price) 3.93 4.38 2.78 18.05
FIAS/OPRE; 522 3.93 0.47 22.19
INTE/DEB, -0.12 -0.07 0.04 9.38
DEB/OPRE; 1.38 1.13 0.17 8.65
DEB/EBITDA, 2.65 2.39 1.36 36.60
DEB/EQUITY, 0.95 0.86 0.24 15.37
ROE; 0.06 0.07 0.05 3.17
RO 0.10 0.11 0.05 6.03
Adjusted RO, 0.12 0.13 0.09 5.43
EBIT/INT, 24.58 24.85 2.61 109.08
ROS, 0.04 0.04 0.05 5.95
TAX, 0.14 0.10 0.21 9.36
AV/STAF, 3.79 3.50 1.55 14.82
AV/EMPL, na. na. na. na.
RLFA, 35.199 30.436 12.148 73.5458
Weighted Standard
Poland Mean Mean Median Deviation
CA/FIAS, 8.04 5.89 1.50 31.62
CA/CL 2.46 2.27 1.57 3.07
WKCA/OPRE, 0.13 0.13 0.11 0.16
WKCA/FIAS, 2.79 2.07 0.52 13.32
CRED-DEBD; 489.13 464.54 41.37 1810.57
DEBLT, 0.24 0.23 0.00 1.22
FCFC/OPRE, 0.09 0.09 0.08 0.13
FCFO/OPRE, 0.05 0.04 0.04 0.26
LEV, 1.16 1.16 1.04 1.24
DOL; (volume) 6.49 7.04 3.51 50.87
DOL, (price) na. na na. na
FIAS/OPRE; 0.59 0.66 0.20 1.12
INTE/DEB, -0.25 -0.29 0.00 15.80
DEB/OPRE; 0.01 0.01 -0.01 0.27
DEB/EBITDA, 0.10 0.06 -0.04 8.85
DEB/EQUITY, 0.05 0.05 -0.03 1.17
ROE; 0.20 0.17 0.13 0.63
ROIL 0.25 0.21 0.12 0.80
Adjusted RO, 0.32 0.28 0.21 0.96
EBIT/INT, 172.61 184.94 10.08 763.80
ROS; 0.06 0.06 0.05 0.10
TAX, 0.19 0.18 0.19 0.49
AV/STAF,; 2.17 2.21 1.52 3.25
AV/EMPL, 27047.90 26523.00 19851.40 24765.70
RLFA 46.182 50.543 7.24761 204.238

Weighted Standard

Germany Mean Mean Median Deviation
CA/FIAS, 16.44 13.27 1.25 178.71
CA/CL, 34.27 32.16 1.84 722.22
WKCA/OPRE;, 0.15 0.15 0.11 0.40
WKCA/FIAS, 4.95 4.09 0.30 72.96
CRED-DEBD; 1747.11 1476.60 20.73 43704.40
DEBLT, 0.49 0.47 0.32 5.30
FCFC/OPRE; 0.09 0.09 0.09 0.38
FCFO/OPRE, 0.02 0.02 0.04 0.71
LEV; 1.36 1.33 1.09 10.51
DOL, (volume) 8.99 9.98 4.16 163.37
DOL; (price) 3.99 3.90 2.67 75.48
FIAS/OPRE; 7.17 3.13 0.27 726.14
INTE/DEB; -1.17 -1.20 0.04 17.09
DEB/OPRE; 0.47 0.36 0.03 4.89
DEB/EBITDA, 1.21 1.03 0.33 14.22
DEB/EQUITY, 0.67 0.57 0.06 9.78
ROE, 0.17 0.16 0.06 2.62
ROJ, 0.16 0.14 0.08 5.51
Adjusted ROI 0.28 0.27 0.15 5.00
EBIT/INT, 1420.66 1281.60 3.71 65250.60
ROS, 0.05 0.06 0.05 2.61
TAX, 0.20 0.19 0.15 5.04
AV/STAF, 4.99 3.12 1.36 134.27
AV/EMPL, 110.21 95.62 68.65 225.88
RLFA, 74.069 52.111 8.53863 1450.34
Weighted Standard

Czech Republic Mean Mean Median Deviation
CA/FIAS, 8.84 8.20 1.56 53.59
CA/CL, 2.92 2.84 1.74 4.12
WKCA/OPRE;, 0.14 0.14 0.09 0.59
WKCA/FIAS, 1.85 1.80 0.38 9.70
CRED-DEBD; 291.90 300.98 13.02 2385.10
DEBLT, 0.16 0.16 0.00 7.31
FCFC/OPRE; 0.09 0.09 0.08 0.22
FCFO/OPRE, 0.01 0.02 0.03 0.43
LEV; 1.18 1.18 1.05 1.75
DOL, (volume) 6.70 6.59 4.22 28.57
DOL; (price) 4.22 4.47 2.98 7.90
FIAS/OPRE; 0.72 0.63 0.22 3.06
INTE/DEB; 0.02 0.02 0.02 2.90
DEB/OPRE; 0.02 0.02 -0.02 0.86
DEB/EBITDA, -0.26 -0.16 -0.23 16.15
DEB/EQUITY, 0.03 0.06 -0.07 2.69
ROE, 0.17 0.15 0.09 5.88
ROJ, 0.35 0.32 0.11 491
Adjusted ROI, 0.45 0.42 0.19 5.01
EBIT/INT, 103.97 116.48 6.52 1149.30
ROS, 0.05 0.05 0.04 0.16
TAX, 0.12 0.13 0.14 0.27
AV/STAF, 1.71 1.71 1.38 291
AV/EMPL, 21.60 22.58 16.90 17.91
RLFA, 19.954 17.913 7.4422 112.91
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Weighted Standard

Hungary Mean Mean Median Deviation
CA/FIAS, 4.55 32.16 1.17 24.36
CA/CL 1.92 2.36 132 2.34
WKCA/OPRE, 0.15 0.19 0.13 0.14
WKCA/FIAS, 1.20 6.92 0.40 4.19
CRED-DEBD; 355.04 3938.40 26.17 2070.80
DEBLT, 0.09 0.15 0.00 0.68
FCFC/OPRE; 0.10 0.08 0.08 0.12
FCFO/OPRE; 0.04 -0.02 0.04 0.18
LEV, 1.28 1.20 1.09 2.87
DOL; (volume) 7.34 19.68 3.96 62.67
DOL, (price) 5.18 4.13 3.66 11.23
FIAS/OPRE;, 0.44 0.90 0.29 0.56
INTE/DEB, -0.17 -2.05 0.05 2.82
DEB/OPRE; -0.02 0.07 -0.02 0.20
DEB/EBITDA, -0.19 0.65 -0.25 7.39
DEB/EQUITY, -0.07 0.13 -0.08 1.12
ROE; 0.18 0.93 0.11 1.11
RO 0.14 0.24 0.09 0.54
Adjusted RO, 0.22 0.32 0.17 0.59
EBIT/INT, 268.35 292.38 4.44 5633.74
ROS; 0.06 0.01 0.05 0.10
TAX, 0.09 0.15 0.07 0.34
AV/STAF,, 2.17 19.50 1.58 5.29
AV/EMPL, 22588.00 31543.00 16086.50 26255.90
RLFA, 11.0551 47.735 7.36826 55.2886
Weighted Standard

UK Mean Mean Median Deviation
CA/FIAS, 73.16 61.73 245 902.54
CA/CL 7.05 6.77 1.31 157.89
WKCA/OPRE, 0.20 0.19 0.08 1.39
WKCA/FIAS, 11.92 10.25 0.29 276.70
CRED-DEBD; 61.61 62.38 42.47 86.97
DEBLT, 0.39 0.39 0.03 2.99
FCFC/OPRE; 0.08 0.09 0.08 0.86
FCFO/OPRE; 0.05 0.06 0.05 1.55
LEV, 0.79 0.88 1.02 40.49
DOL, (volume) 521 542 3.36 68.01
DOL, (price) 4.15 4.09 2.62 14.65
FIAS/OPRE;, 2.92 2.72 0.16 38.68
INTE/DEB, 0.04 0.04 0.04 0.96
DEB/OPRE, 1.72 1.57 0.15 10.19
DEB/EBITDA, 2.36 2.35 091 33.26
DEB/EQUITY, 4.04 4.84 0.18 606.54
ROE; 0.84 0.47 0.11 89.47
RO 0.16 0.16 0.08 19.34
Adjusted RO, 0.37 0.34 0.17 10.42
EBIT/INT, 131.51 124.51 3.07 1653.19
ROS; 0.01 0.02 0.05 2.54
TAX, 0.18 0.18 0.22 1.82
AV/STAF,, 1.86 1.85 1.30 6.38
AV/EMPL, 86474.70 87789.00 54900.80 200312.00
RLFA; 103.085 91.619 6.62797 820.71
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Weighted Standard
Slovakia Mean Mean Median Deviation
CA/FIAS, 4.25 4.00 1.08 9.64
CA/CL, 1.76 1.75 1.28 1.62
WKCA/OPRE;, 0.16 0.16 0.12 0.51
WKCA/FIAS, 1.16 1.14 0.36 3.53
CRED-DEBD 941.33 842.07 53.20 4473.58
DEBLT, 0.17 0.18 0.00 0.67
FCFC/OPRE; 0.14 0.14 0.11 0.49
FCFO/OPRE; 0.01 0.01 0.04 0.77
LEV, 1.23 1.23 1.06 1.22
DOL, (volume) 6.46 6.50 3.46 30.06
DOL, (price) 4.69 4.61 3.33 7.66
FIAS/OPRE;, 1.05 1.02 0.35 4.44
INTE/DEB; -0.14 3508.60 0.02 3.12
DEB/OPRE; 0.02 -0.16 -0.01 0.62
DEB/EBITDA, -0.13 0.03 -0.07 11.98
DEB/EQUITY, 0.14 -0.04 -0.02 2.16
ROE; 0.16 0.18 0.09 0.64
ROI 0.17 0.15 0.08 1.00
Adjusted ROI, 0.31 0.15 0.20 1.70
EBIT/INT, 168.73 0.29 6.11 6013.07
ROS; 0.05 203.52 0.05 0.35
TAX, 0.14 0.05 0.16 0.25
AV/STAF,, 2.67 0.14 1.54 8.14
AV/EMPL, na. na. na. na.
RLFA; 10.0654 2.6924 5.8829 21.6425
Weighted Standard
USA Mean Mean Median Deviation
CA/FIAS, 3.47 2.85 0.88 9.67
CA/CL 2.97 2.90 1.82 8.18
WKCA/OPRE;, 0.14 0.15 0.12 0.22
WKCA/FIAS, 1.18 0.98 0.28 3.53
CRED-DEBD;  na. na. na. na.
DEBLT, 0.50 0.55 0.00 2.54
FCFC/OPRE; -0.03 0.03 0.11 1.07
FCFO/OPRE; -0.19 -0.12 0.02 1.24
LEV, 1.07 1.11 1.01 1.74
DOL, (volume) 1.86 2.14 1.18 6.08
DOL, (price) 3.86 471 2.33 32.00
FIAS/OPRE;, 1.72 1.58 0.49 6.92
INTE/DEB, -0.33 -0.11 0.05 7.44
DEB/OPRE; -0.04 0.00 0.05 9.24
DEB/EBITDA, 0.79 0.93 0.53 16.11
DEB/EQUITY, 0.11 0.17 0.01 12.32
ROE, 0.14 0.09 0.08 8.61
ROI, 0.06 0.06 0.07 1.11
Adjusted ROL;  n.a. na. n.a. na.
EBIT/INT, -2.30 17.63 227 404.07
ROS; -1.85 -0.82 0.04 27.79
TAX; 0.12 0.15 0.08 0.59
AV/STAF,, 6.13 10.17 1.34 46.88
AV/EMPL, na. na. na. na.
RLFA; 20.364 17.986 10.5891 71.3343
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Table 3 - Results of the test of efficiency of Financial System on a Country by Country basis

CZECH REPUBLIC Semi-strong Weak Absence
Variable RO, DEB/OPRE, ROI, DEB/OPRE, ROI, DEB/OPRE,
const 0.1924 =+ 0.0169 * 0.1842 %k -0.0210 0.1847 = -0.0208 ***
(0.0000) (0.0412) (0.0000) (0.0606) (0.0000) (0.0078)
CA/FIAS; 0.0002 0.0000 0.0004 * 0.0000 0.0004 *** 0.0000
(0.1267) (0.9530) (0.0519) (0.7052) (0.0006) (0.6414)
CA/FIAS. -0.0001
(0.7796)
CA/CL, 0.0021 0.0044 #* 0.0050 00061 ** 00040 0.0096 *+*
(0.3649) (0.0002) (0.1752) (0.0010) (0.2351) (0.0000)
CA/CLy -0.0029
(0.3254)
WKCA/OPRE, 01305 *+ 0.1213 #* -0.2008 ** 07697 *++ -0.1806 *+= 03970 #*
(0.0042) (0.0000) (0.0137) (0.0000) (0.0014) (0.0000)
‘WKCA/OPRE, 0.0490
(0.5117)
WKCA/FIAS, -0.1305 ** -0.0004 0.0009 -0.0006 00002 -0.0005 *
(0.0437) (0.1783) (02527) (0.1413) (0.7217) (0.0557)
WKCA/FIAS, -0.0007
(0.4152)
CRED-DEBD, -0.0002 0.0014 *+* -0.0001 00020 *+* -0.0002 0.0015 *+*
(0.5897) (0.0000) (0.9203) (0.0000) (0.6552) (0.0000)
CRED-DEBDy -0.0004
(0.7750)
DEBLT,
DEBLT,,
FCFC/OPRE,
FCFC/OPRE,
FCFO/OPRE, 0.0268 * -0.0491 #+ 0.0083 00568 *+* 00045 0.0532 **
(0.0667) (0.0000) (0.7275) (0.0000) (0.8254) (0.0000)
FCFO/OPRE, 0.0026
(0.8757)
LEV, -0.0011 0.0033 -0.0007 00033 00010 0.0018
(0.7754) (0.1012) (0.8736) (0.1443) (0.8236) (03145)
LEV,, -0.0014
(0.7566)
DOL, (volum) 0.0000 -0.0001 0.0000 -0.0001 0.0000 0.0000
(0.9832) (0.4652) (0.9943) (0.6563) (0.9998) (0.8354)
DOL. (volun) -0.0001
(0.6293)
DOL (price) 0.0000 0.0001 -0.0001 0.0006 -0.0004 -0.0008
(0.9626) (0.8369) (0.9642) (0.3087) (0.7434) (0.1088)
DOL. (price) 0.0001
(0.9342)
FIAS/OPRE, 0.0065 ** 0.1112 #+* -0.0035 01270 *#* -0.0030 0.0472 #++
(0.0457) (0.0000) (0.5668) (0.0000) (04263) (0.0000)
FIAS/OPRE, 0.0002
(0.9676)
INT/DEB, -0.0006 0.0015 0.0000 00004 -0.0002 0.0003
(0.8640) (04178) (0.9974) (0.8649) (0.9618) (0.8522)
INT/DEB,, -0.0009
(0.8382)
DEB/OPRE, -0.0032 0.0072 00016
(0.7170) (0.5840) (0.8686)
DEB/OPRE | -0.0074 0.5249 **=
(0.6340) (0.0000)
DEB/EBITDA, 0.0003 0.0000 0.0000
(0.4775) (0.8923) (0.8915)
DEB/EBITDA, 0.0003
(0.2601)
DEB/EQUITY, -0.0001 0.0026 ** 00004
(0.8010) (0.0354) (0.4845)
DEB/EQUITY ., -0.0010
(03607)
ROE, -0.0030 0.0007 -0.0014 00002 -0.0027 0.0003
(0.1979) (0.5599) (0.6419) (0.8811) (0.2947) (0.7434)
ROE., 0.0007
(0.7773)
RO -0.0006 0.0012
(0.7852) (0.5420)
ROI, 00588 *+*
(0.0000)
Adjusted ROI,
Adjusted ROl
EBIT/INT, 0.0000 0.0000 0.0000 00000 00000 0.0000
(0.0673) (0.7006) (0.1993) (0.0548) (0.1209) (0.5063)
EBIT/INT,; 0.0000
(0.7504)
ROS, 02128 -0.3049 #+ 0.1677 *+* 07068 *+* 01857 *+* -0.7152 #+
(0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000)
ROS.; 0.0242
(0.5888)
TAX, 0.0340 -0.0197 00299 -0.0063 00302 -0.0247 *
(0.1145) (0.0691) (02754) (0.6484) (0.2530) (0.0222)
TAXo) -0.0207
(0.4009)
AVISTAF, 0.0004 *** 0.0000
(0.0010) (0.8749)
AV/STAF,, -0.0001
(0.8291)
AV/EMPL, -0.0001 0.0002
(0.7567) (0.1550)
AV/EMPL,
RLFA, -0.0001 -0.0002 *+* 0.0000 0.0000 -0.0001 *+*
(0.1354) (0.0000) (0.8993) (05147) (0.0000)
RFLA,; 0.0000
(0.8550)
R-squared 0.0019 0.1872 0.0017 0179 00056 04416
Adj. R-squared 0.0019 0.1871 0.0017 01795 00056 04414

p-value (F-stat) 0.0000 0.0000 0.0021 0.0000 0.0000 0.0000
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GERMANY Semi-strong Weak Absence
Variable ROl DEB/OPRE; ROL, DEB/OPRE; ROI DEB/OPRE;
const 0.1176 *** -0.1176 ** 0.1069 *** -0.0998 *** 0.0819 *** -0.0332 *+*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
CAJFIAS, 0.0006 *+* 0.0000 -0.0001 0.0000 0.0001 0.0000
(0.0000) (0.1767) (0.4666) (0.2936) (0.4077) (0.7302)
CA/FIAS,; 0.0000
(0.7236)
CA/CLy 0.0000 0.0000 *** 0.0000 0.0000 *** 0.0000 0.0000 *
(0.5862) (0.0000) (0.7605) (0.0000) (0.6138) (0.0283)
CA/CLey 0.0000 ***
(0.0000)
WKCA/OPRE; 02229 ** 0.5730 *** -0.2383 * 0.0879 e+
(0.0017) (0.0000) (0.0157) (0.0000)
WKCA/OPRE, 1 01885 * 0.6539 *rx
(0.0313) (0.0000)
WKCA/FIAS, -0.0004 0.0000 0.0008 0.0001 0.0003 0.0000
(0.2896) (0.9817) (03157) (0.6565) (0.5199) (0.4209)
WKCA/FIASL1 -0.0003 0.0000
(0.6255) (0.9937)
CRED-DEBD; 0.0000 -0.0001 0.0000 -0.0001 0.0000 0.0000
(0.9760) (0.1792) (0.9699) (0.4442) (0.9759) (0.4483)
CRED-DEBDy.1 0.0000 0.0000
(0.9675) (0.9258)
DEBLT,
DEBLT:1
FCFC/OPRE;
FCFC/OPREy1
FCFO/OPRE; -0.0078 0.0174 * -0.0094 0.0952 *** -0.0257 -0.0130 *
(0.7702) 0.0177) (0.7883) (0.0000) (0.5198) (0.0119)
FCFO/OPREx1 0.0135 00300 *+*
(0.6383) (0.0004)
LEV; -0.0001 0.0002 0.0001 -0.0001 0.0002 -0.0001
(0.9478) (0.3973) (0.9309) (0.8121) (0.8312) (03565)
LEVex -0.0007 0.0003
(0.4485) (0.3024)
DOL (volume) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(0.7216) (0.2382) (0.8307) (0.4108) (0.8625) (08151)
DOL; (volume) 0.0000 0.0000 *
(0.9730) (0.0321)
DOL (price) 0.0027 *** 0.0001 0.0039 *** 0.0002 00024 0.0002 *
(0.0000) (0.3959) (0.0000) (0.3067) (0.0001) (0.0365)
DOL., (price) -0.0003 0.0000
(0.6026) (0.8500)
FIAS/OPRE, 0.0067 03431 0.0072 03268 ** 00119 0.0659 ***
(0.5708) (0.0000) (0.5362) (0.0000) (03378) (0.0000)
FIAS/OPRE;
INT/DEB, -0.0004 0.0001 -0.0001 0.0001 -0.0004 0.0000
(0.1833) (0.1101) (0.6735) (0.4169) (0.1873) (0.7519)
INT/DEB.1 -0.0007 * 0.0001
(0.0294) (0.2593)
DEB/OPRE; 0.0084 00104
(0.7098) (0.6638)
DEB/OPRE1 0.0064 0.8634 *+
(0.7853) (0.0000)
DEB/EBITDA, -0.0003 -0.0003 -0.0003
(0.4363) (0.4357) (0.4849)
DEB/EBITDA.1 -0.0003
(0.3934)
DEB/EQUITY, -0.0001 -0.0001 -0.0001
(0.4579) (0.7401) (0.5024)
DEB/EQUITY:q -0.0001
(0.8141)
ROE, 00170 *** 0.0009 00115 ** 0.0001 00143 -0.0002
(0.0000) (0.3421) (0.0052) (0.9436) (0.0002) (0.6961)
ROE.; 0.0082 *
(0.0375)
ROL,
ROl 02160 ***
(0.0000)
Adjusted ROl 0.0007 -0.0005 -0.0002
(0.6343) (0.7566) (0.7909)
Adjusted ROy -0.0005
(0.7591)
EBIT/INT, 0.0001 *** 0.0000 0.0001 *** 0.0000 * 0.0001 ** 0.0000
(0.0000) (0.0707) (0.0000) (0.0327) (0.0000) (0.6109)
EBIT/INTq 0.0000 **
(0.0015)
ROS: 1.1401 *** -0.1654 ** 1,235 ** 0.1573 *** 10512 *** 0.0005
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (09559)
ROSy 02316 * -0.1465 ***
(0.0233) (0.0000)
TAX, 0.0012 -0.0016 0.0001 -0.0014 0.0000 -0.0002
(0.2806) (0.9768) (0.3368) (0.9953) (0.7394)
TAXu1 -0.0020 -0.0009
(0.6817) (0.5241)
AVISTAF, 0.0003 ** -0.0001 0.0003 ** -0.0002 0.0000
(0.0000) (0.7696) (0.0009) (0.3086) (0.1252)
AVISTAFy; -0.0002 0.0000
(0.6065) (0.7509)
AV/EMPL, -0.0002
(0.2690)
AV/EMPLey
RLFA 0.0000 0.0000 *** 0.0000 0.0000 * 0.0000 0.0000
(0.6806) (0.0002) (0.8003) (0.0158) (0.6870) (05143)
RFLAw1 0.0000 0.0000
(0.9517) (0.0986)
R-squared 00225 04871 0.0255 04785 00752 0.8900
Adj. R-squared 00224 0.4868 0.0254 04777 00752 0.8892
p-value (F-stat) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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SPAIN Semi-strong Weak Absence
Variable ROl DEB/OPRE; ROl DEB/OPRE; ROI DEB/OPRE;
const 0.0875 *** 0.0559 *++ 0.0761 *** -0.0051 00425 -0.0225
(0.0000) (0.0004) (0.0000) (0.7569) (0.0000) (0.0853)
CAJFIAS, 0.0004 -0.0004
(0.0000) (0.3600)
CA/FIAS,; 0.0005 ***
(0.0000)
CAICL, 0.0000 0.0115 ** 0.0001 -0.0088 *** -0.0001 -0.0064 *+*
(0.8428) (0.0000) (0.5032) (0.0000) (0.6391) (0.0000)
CA/CLey -0.0004 ** -0.0051 *+*
(0.0022) (0.0000)
WKCA/OPRE; 0.0040 *** 0.3493 *++ 0.0087 *** 03960 *** 00025 ** 0.2940
(0.0001) (0.0000) (0.0000) (0.0000) (0.0054) (0.0000)
WKCA/OPRE; -0.0231 **
(0.0003)
WKCA/FIAS, 0.0002 -0.0004 0.0001 -0.0006
(0.0585) (0.4847) (0.3286) (02637)
WKCA/FIAS.1 0.0002
(0.7521)
CRED-DEBD; 0.0000 0.0002 ** 0.0000 0.0004 ** 0.0000 0.0004 *++
(0.5166) (0.0095) (0.2431) (0.0030) (0.5739) (0.0000)
CRED-DEBD;.y 0.0000 -0.0002
(0.6512) (0.1875)
DEBLT,
DEBLT:1
FCFC/OPRE;
FCFC/OPRE1
FCFO/OPRE, -0.0006
(0.4804)
FCFO/OPRE
LEV; -0.0003 * 0.0036 *** -0.0003 0.0023 * -0.0002 0.0011
(0.0490) (0.0006) (0.0924) (0.0129) (02118) (0.1931)
LEVex -0.0002 0.0023 *
(0.2662) (0.0218)
DOL (volume) 0.0000 0.0000 0.0000 0.0001 0.0000 0.0000
(0.4640) (0.9056) (0.5793) (0.4559) (0.6376) (0.8981)
DOL; (volume) 0.0000 -0.0001
(0.9251) (0.6311)
DOL (price) -0.0001 -0.0018 20,0011 ** -0.0004 -0.0008 *+* -0.0017
(0.6981) (0.1702) (0.0000) (0.7749) (0.0001) (0.1238)
DOL (price) 0.0002 0.0000
(0.3623) (0.9766)
FIAS/OPRE, 0.0051 ** 0.2313 *++ -0.0056 *#* 0.1361 #+* -0.0033 *+* 0.1014
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
FIAS/OPRE,; -0.0001 0.1245
(0.9240) (0.0000)
INT/DEB, 0.0003 0.0015 0.0005 0.0006 0.0003 0.0005
(0.6237) (0.6934) (0.4836) (0.8830) (0.5918) (0.8861)
INT/DEB.1 0.0002 0.0023
(0.7252) (0.4948)
DEB/OPRE; 0.0031 ** 0.0072 ** -0.0010
(0.0059) (0.0006) (0.3360)
DEB/OPRE., 0.0013 0.5589 **
0.5772) (0.0000)
DEB/EBITDA, -0.0001 * 0.0000 0.0000
(0.0417) (0.8928) (0.4661)
DEB/EBITDA.1 0.0000
(0.5322)
DEB/EQUITY, 0.0019 0.0013 ** -0.0010 **
(0.0000) (0.0009) (0.0013)
DEB/EQUITY:1 -0.0009 *
(0.0106)
ROE, 00564 ** -0.0335 0.0423 ** -0.0427 ** 00379 0.0006
(0.0000) (0.0582) (0.0000) (0.0066) (0.0000) (0.9635)
ROE.; 0.0366 *** -0.0243
(0.0000) (0.1628)
ROL, -0.0856
0.2792)
ROl -0.1941 * 04561
(0.0150) (0.0000)
Adjusted ROl -0.0577 -0.1295 *+% -0.0763 *
(0.3939) (0.0009) (0.0166)
Adjusted ROy 0.0529
(03977)
EBIT/INT, 0.0000 ** 0.0000 0.0000 0.0000 0.0000 0.0000
(0.0060) (0.1367) (0.0529) (0.1441) (0.1413) 04777)
EBIT/INTyy 0.0000 0.0000
(0.0877) (02912)
ROS: 03109 % -0.0840 03551 % 09181 ** 02146 -0.0035
(0.0000) (0.1464) (0.0000) (0.0000) (0.0000) (0.9420)
ROS¢1 00971 *** -04507 **x
(0.0000) (0.0000)
TAX; 0.0018 -0.0023 0.0019 00233 ** 0.0006 0.0019
(0.1410) (0.7552) (0.1493) (0.0010) (0.5904) (0.7585)
TAXe1 0.0023 -0.0265 ***
(0.0821) (0.0003)
AVISTAF, 0.0002 0.0081 ** 0.0019 *** -0.0087 *+* 0.0004 0.0016
(0.5377) (0.0000) (0.0000) (0.0002) (02013) (03063)
AVISTAFy; 0.0023 ** 0.0199 **
(0.0000) (0.0000)
AV/EMPL,
AV/EMPLey
RLFA 0.0000 -0.0001 0.0000 -0.0001 *** 0.0000 0.0000 **
(0.6059) (0.0000) (0.9838) (0.0000) (0.7773) (0.0056)
RFLAu1 0.0000 -0.0001 ***
(0.8061) (0.0000)
R-squared 0.0831 0.4490 0.1303 05130 02689 0.6938
Adj. R-squared 0.0830 0.4486 0.1300 05119 02686 0.6931
p-value (F-stat) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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FRANCE Semi-strong Weak Absence
Variable ROL DEB/OPRE; ROL, DEB/OPRE; ROI DEB/OPRE;
const 0.1741 % 0.1528 *++ 0.1641 *** 0.0830 *** 0.1521 03212 ¢
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
CAJFIAS, 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(0.1765) (0.3932) (0.8675) (0.9457) (0.2080) (0.8730)
CA/FIAS,; 0.0000 -0.0002 ***
(0.6846) (0.0001)
CAICL, 0.0055 * -0.0555 0.0059 -0.0546 *** 0.0040 -0.0357 *+*
(0.0470) (0.0000) (0.1034) (0.0000) (0.1323) (0.0000)
CA/CLey 0.0035 -0.0243 *+*
(0.3087) (0.0000)
WKCA/OPRE; 0.1649 *** 6.5399 *++ 0.0077 13420 *** 0.0067 15214 ***
(0.0000) (0.0000) (0.8327) (0.0000) (0.8195) (0.0000)
WKCA/OPRE; 0.0284 -0.3482 **
(0.4894) (0.0000)
WKCA/FIAS, 0.0001 -0.0002 * 0.0000 -0.0002 *+* 0.0001 -0.0001
(0.1657) (0.0500) (0.7042) (0.0032) (0.2073) (0.1853)
WKCA/FIAS.1 0.0001 -0.0008 ***
(0.5541) (0.0000)
CRED-DEBD; 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(0.7459) (0.5536) (0.6151) (0.5996) (0.8913) (0.6822)
CRED-DEBD,.; 0.0000 0.0000
(0.6754) (0.8607)
DEBLT,
DEBLT:1
FCFC/OPRE; 0.1440 ** 52178 ***
(0.0000) (0.0000)
FCFC/OPREy1
FCFO/OPRE, 0.0193 26485 0.0295 *** -0.0262 *** 00273 *+ 0.0511 **
(0.0874) (0.0000) (0.0005) (0.0000) (0.0006) (0.0000)
FCFO/OPRE1
LEV; 0.0011 -0.0078 0.0005 0.0000 0.0006 -0.0042
(0.7952) (0.1547) (0.902) (0.9981) (0.8803) (03414)
LEVex 0.0022 -0.0016
(0.6008) (0.5882)
DOL (volume) 0.0000 -0.0002 0.0000 -0.0001 0.0000 -0.0002 *
(0.9611) (0.1398) (0.9448) (0.1733) (0.8965) (0.0448)
DOL; (volume) -0.0001 -0.0001
(0.2783) (0.2668)
DOL (price) -0.0020 -0.0083 *** -0.0026 -0.0019 -0.0015 -0.0126 *+*
(0.2407) (0.0003) (0.1612) (0.1380) (0.3688) (0.0000)
DOL (price) 0.0004 -0.0015
(0.8333) (0.2686)
FIAS/OPRE, 0.0052 ** -0.8748 ** 0.0014 -1.0057 *** 0.0015 -0.9810 ***
(0.0000) (0.0000) (0.1813) (0.0000) (0.1374) (0.0000)
FIAS/OPRE; 0.0008 0.8208 *+*
(0.8941) (0.0000)
INT/DEB, 0.0031 -0.0006 0.0014 0.0004 0.0010 0.0013
(0.4429) (0.9069) (0.7396) (0.9038) (0.8107) (0.7762)
INT/DEB.1 0.0051 0.0019
(0216) (0.5051)
DEB/OPRE; 0.0222 **
(0.0000)
DEB/OPRE1 -0.0304 ** -0.0083 *+%
(0.029) (0.0000)
DEB/EBITDA, -0.0003 -0.0004 -0.0003
(03601) (0.3466) (03514)
DEB/EBITDA.1 0.0000
(0.9688)
DEB/EQUITY, 0.0022 0.0001 -0.0001
(0.1687) (0.9661) (0.9563)
DEB/EQUITY:q 0.0008
(0.6208)
ROE, 0.0094 -0.0008 00160 *** -0.0019 00102 0.0006
(0.0625) (0.8991) (0.0022) (0.6127) (0.0505) (0.9096)
ROE.; -0.0069
(0.0491) *
ROL, -0.0259 -0.0094
(0.0000) (0.0554)
ROl 0.1267
(0.0000)
Adjusted ROl -0.0032
(0.3006)
Adjusted ROy
EBIT/INT, 0.0000 * 0.0000 ** 0.0000 * 0.0000 0.0000 0.0000 *
(0.0244) (0.0014) (0.0863) (0.0777) (0.1056) (0.0101)
EBIT/INTq 0.0000 * 0.0000
(0.0881) (0.3304)
ROS:
ROSy 0.0650 *** 0.4402
(0.0003) <
TAX, 0.0076 -0.0085 0.0075 -0.0078 0.0069 -0.0164 *
(02417) (0.3209) 0.2377) (0.0846) (0.2816) (0.0168)
TAXu1 0.0116 * -0.0093
(0.0861) (0.0507)
AVISTAF, 0.0005 0.0011 0.0005 -0.0004 0.0005 0.0020 **
(03627) (0.1507) (0.5016) (0.4068) (0.3901) (0.0008)
AVISTAFy; 0.0000 0.0009
(0.9525) (0.1104)
AV/EMPL,
AV/EMPLey
RLFA 0.0000 0.0004 0.0000 0.0002 0.0000 0.0004 **
(0.4960) (0.0000) (0.8202) < (0.7720) (0.0000)
RFLAw1 0.0000 0.0000
(0.9852) (0.9922)
R-squared 0.0015 0.9442 0.0023 0.9898 00195 0.9727
Adj. R-squared 0.0015 09439 0.0023 0.9890 00195 0.9723
p-value (F-stat) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

43



IS BASEL THE RIGHT GATEWAY FOR A MORE EFFICIENT DEBT MARKET? AN INTERNATIONAL

COMPARISON

HUNGARY Semi-strong Weak Absence
Variable ROl DEB/OPRE; ROl DEB/OPRE; ROI DEB/OPRE;
const 0.0054 *** -0.0057 0.0929 *** 00563 ** 00831 -0.0058
(0.0000) (0.4814) (0.0000) (0.0000) (0.0000) (0.4081)
CAFIAS, 0.0010 -0.0028 ** 0.0006 -0.0020 ***
(0.0574) (0.0000) (0.2942) (0.0002)
CA/FIAS,; 0.0025 ** -0.0015
(0.0047) (0.0578)
CAICL, 0.0033 -0.0086 *** 0.0078 00139 ** 0.0026 -0.0003
(0.1090) (0.0000) (0.1353) (0.0034) (0.4185) (08511)
CA/CLey 0.0044 -0.0264 *+*
(0.4444) (0.0000)
WKCA/OPRE; -0.0901 * 0.3261 *++ -0.0940 * 0.1173
(0.0254) (0.0000) (0.0424) (0.0002)
WKCA/OPRE;
WKCA/FIAS, 0.0041 * 0.0063 ** 0.0029 0.0014 0.0015 0.0041 **
(0.0140) (0.0000) (0.3188) (0.5892) (0.4117) (0.0073)
WKCA/FIAS.1 0.0073 * 0.0064
(0.0457) (0.0522)
CRED-DEBD; -0.0005 00042 0.0022 *** 0.0000 -0.0031 *+% 0.0040 *++
(0.0660) (0.0000) (0.0009) (0.9877) (0.0000) (0.0000)
CRED-DEBDy.1
DEBLT,
DEBLT:1
FCFC/OPRE;
FCFC/OPRE1
FCFO/OPRE, 0.0156 0.1649 0.0068 -0.0659 *+* -0.0264 0.0410 **
(03127) (0.0000) (0.6346) (0.0000) (0.1773) (0.0024)
FCFO/OPRE 0.0195 0.0972 *+*
(0.1239) (0.0000)
LEV; -0.0002 0.0009 -0.0003 0.0011 -0.0001 0.0005
(0.8347) 02718) (0.7821) (02176) (0.8812) (0.4981)
LEVex -0.0006 0.0015
(0.5502) (0.0963)
DOL (volume) -0.0001 -0.0001 -0.0001 -0.0002 * -0.0001 -0.0001
(0.3458) (0.1617) (0.5476) (0.0300) (0.3502) (0.5245)
DOL; (volume) -0.0001 -0.0002
(0.5878) (0.0864)
DOL (price) -0.0003 0.0009 * -0.0002 0.0019 ** 0.0000 0.0005
(0.5577) (0.0241) (0.7537) (0.0009) (0.9596) (0.1069)
DOL (price) 0.0000 0.0002
(0.9978) (0.5349)
FIAS/OPRE, 0.0074 0.1788 **+ 0.0148 02807 #+* 0.0083 0.0847
(0.1372) (0.0000) (0.0622) (0.0000) (0.0822) (0.0000)
FIAS/OPRE,;
INT/DEB, -0.0001 0.0013 * -0.0001 0.0005 -0.0002 0.0005
(0.8644) (0.0227) (0.8580) (0.3595) (0.7128) (0.2663)
INT/DEB.1 0.0000 0.0008
(0.9878) (0.2262)
DEB/OPRE; 0.0241 0.0077 -0.0199
(0.0786) (0.7510) (0.1532)
DEB/OPRE., 0.0165 0.5495 4+
(0.5226) (0.0000)
DEB/EBITDA, 0.0001 0.0001 0.0001
(0.8395) (0.8021) (0.7693)
DEB/EBITDA.1 -0.0001
(0.8263)
DEB/EQUITY, -0.0030 00127 -0.0024
(0.1212) (0.0003) (0.1998)
DEB/EQUITY:1 0.0003
(0.9344)
ROE, 00812 *** 0.0010 00775 *** 0.0007 0.0729 0.0046
(0.0000) (0.8347) (0.0000) (0.8924) (0.0000) (0.2494)
ROE.; 0.0085 0.0040
02192) (0.5192)
ROL, -0.0050 -0.0041 -0.0054
(0.7473) (0.8079) (0.6894)
ROl 0.0233 0.0907 *+*
(0.1843) (0.0000)
Adjusted ROl -0.0131 -0.0224 -0.0139
(0.3329) (0.1852) (0.2820)
Adjusted ROy -0.0305 *
(0.0461)
EBIT/INT, 0.0001 *** 0.0000 * 0.0001 *** 0.0000 0.0001 ** 0.0000
(0.0000) (0.0178) (0.0000) (0.2743) (0.0000) (02436)
EBIT/INTyy 0.0000 * 0.0000
(0.0332) (0.6610)
ROS: 05612 %+ 00213 0.4360 *** 0.1299 ** 0.4693 ** -0.0138
(0.0000) (0.5544) (0.0000) (0.0016) (0.0000) (0.6671)
ROS¢1 0.1625 * -0.3942 *xx
(0.0100) (0.0000)
TAX; 0.0047 -0.0067 0.0059 0.0017 0.0061 -0.0081
(0.6217) (0.3862) (0.5892) (0.8666) (0.5804) (0.1850)
TAXe1 0.0021 0.0035
(0.7979) (0.6292)
AVISTAF, -0.0001 0.0014 -0.0001 0.0001 -0.0001 0.0006 ***
(0.2356) (0.0000) (0.8458) (0.7928) (0.5556) (0.0000)
AVISTAFy; -0.0001 0.0019 **
(0.6232) (0.0000)
AV/EMPL,
AV/EMPLey
RLFA -0.0003 0.0019 ** -0.0004 0.0003
(0.1581) (0.0000) (0.1021) (0.1173)
RFLAu1 0.0001 00012 ***
(0.7548) (0.0000)
R-squared 0.0541 03924 0.0878 03922 0.0768 0.6300
Adj. R-squared 0.0540 03915 0.0873 03900 0.0765 0.6283
p-value (F-stat) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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ITALY Semi-strong Weak Absence
Variable ROL DEB/OPRE; ROL, DEB/OPRE; ROI DEB/OPRE;
const 0.1088 *** 0.2057 *++ 0.0964 *** 0.2389 0.0699 00629 **
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
CAJFIAS, 0.0000 0.0001 ** 0.0000 0.0002 *** 0.0000 0.0001 **
(0.1692) (0.0014) (0.8449) (0.0000) (0.1810) (0.0097)
CA/FIAS,; 0.0002 *** 0.0001 *
(0.0000) (0.0216)
CAICL, 00146 *** -0.0965 *** 0.0134 %+ -0.0682 *** 00110 ** -0.0367 *+*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
CA/CLey 0.0016 -0.0590 ***
(0.4936) (0.0000)
WKCA/OPRE;
WKCA/OPRE;
WKCA/FIAS, 0.0000 -0.0004 -0.0002 -0.0009 *+* 0.0001 -0.0006 ***
(0.6345) (0.0000) (0.2886) (0.0000) (0.5589) (0.0000)
WKCA/FIAS1
CRED-DEBD; 0.0000 0.0003 *** 0.0000 0.0004 *++ 0.0000 0.0002 *+*
(0.8822) (0.0000) (0.5022) (0.0000) (0.8191) (0.0000)
CRED-DEBD,.; 0.0000 0.0000
(0.7545) (0.2003)
DEBLT,
DEBLT:1
FCFC/OPRE;
FCFC/OPREy1
FCFO/OPRE, 00099 *=* -0.1803 *** 0.0110 *** -0.1832 *+% 0.0084 *++ -0.1005 *+*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
FCFO/OPRE1 0.0012 -0.0031
(0.6684) (0.2533)
LEV; -0.0002 0.0004 -0.0001 0.0002 -0.0001 -0.0001
(0.5683) (0.1764) (0.7472) (0.5102) (0.7916) (05925)
LEVex 0.0000 0.0001
(0.9063) (0.8273)
DOL (volume) -0.0001 * 0.0001 -0.0001 0.0000 -0.0001 0.0000
(0.0287) (0.1093) (0.0699) (0.5041) (0.1569) (0.5490)
DOL; (volume) -0.0001 0.0001 *
(0.1136) (0.0259)
DOL (price) 0.0010 ** -0.0012 ** -0.0007 ** -0.0008 ** -0.0006 * -0.0002
(0.0001) (0.0000) (0.0047) (0.0022) (0.0124) (0.1579)
DOL (price) -0.0005 -0.0008 **
(0.1013) (0.0066)
FIAS/OPRE, 0.0078 ** 0.1815 00201 *** 0.1051 #+* 0.0079 ** 0.0505
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
FIAS/OPRE; 0.0117 00942 4+
(0.0000) (0.0000)
INT/DEB, 00005 00027 ** 0.0005 0.0022 ** 0.0005 0.0012
(0.0883) (0.0000) (0.1303) (0.0000) (0.1030) (0.0000)
INT/DEB.1 0.0001 0.0013
(0.8071) (0.0002)
DEB/OPRE; 00153 ** 00194 *** -0.0078 *
(0.0000) (0.0006) (0.0295)
DEB/OPRE1 -0.0402 % 07427 4+
(0.0000) (0.0000)
DEB/EBITDA, -0.0003 * -0.0002 -0.0002
(0.0152) (0.0960) (0.0546)
DEB/EBITDA.1 -0.0002
(0.0999)
DEB/EQUITY, -0.0009 -0.0004 -0.0007 **
(0.0001) (0.1312) (0.0023)
DEB/EQUITY:q 0.0012
(0.0000)
ROE, 00234 -0.0104 00213 ** -0.0122 **x 0.0194 *+ -0.0023
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.1070)
ROE.; 00134 ** 00111 **%
(0.0000) (0.0000)
ROL, -0.0209 -0.0078 00250 **
(0.0010) (0.2915) (0.0000)
ROl -0.0368 *** 02177
(0.0000) (0.0000)
Adjusted ROl 0.0043 0.0005 -0.0099 *
(0.3661) (0.9316) (0.0120)
Adjusted ROy 0.0117 *
(0.0331)
EBIT/INT, 0.0000 *** 0.0000 *** 0.0000 *** 0.0000 * 00000 ** 0.0000
(0.0000) (0.0000) (0.0000) (0.0287) (0.0000) (03304)
EBIT/INTq 0.0000 *** 0.0000 *
(0.0004) (0.0499)
ROS: 0.4648 -0.0699 *** 04721 *** -0.3479 ** 03886 "+ -0.4956 *+*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
ROSy 0.0759 ** 0.4309
(0.0001) (0.0000)
TAX, 00052 ** -0.0074 0.0047 * -0.0042 * 0.0039 -0.0009
(0.0077) (0.0001) (0.0220) (0.0384) (0.0535) (0.5540)
TAXu1 0.0046 * -0.0082 ***
(0.0223) (0.0000)
AVISTAF, 0.0000 0.0002 0.0001 0.0000 0.0000 -0.0001
(0.9483) (0.1021) (0.6794) (0.8571) (0.9435) (04734)
AVISTAFy; -0.0002 0.0001
(0.4530) (0.5078)
AV/EMPL,
AV/EMPLey
RLFA 0.0003 0.0004 -0.0002 * 00003 ** -0.0002 *** 0.0001 *
(0.0000) (0.0000) (0.0207) (0.0003) (0.0002) (0.0125)
RFLAw1 -0.0002 -0.0001
(0.0649) (0.1098)
R-squared 00214 03750 0.0275 03897 0.0744 07054
Adj. R-squared 00214 03749 0.0275 03895 0.0744 07052
p-value (F-stat) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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POLAND Semi-strong Weak Absence
Variable ROl DEB/OPRE ROL DEB/OPRE; ROl DEB/OPRE;
const 0.1030 *** 00131 0.0763 *** 0.0442 *#% 0.0583 ** -0.0423 *#*
(0.0000) (0.3601) (0.0003) (0.0023) (0.0034) (0.0000)
CA/FIAS: 0.0031 *#** -0.0005 0.0006 -0.0020 **#*
(0.0000) (0.0885) (0.1279) (0.0000)
CA/FIAS.; -0.0007 0.0001
(0.4559) (0.8775)
CA/CLy -0.0045 -0.0784 *** 0.0091 -0.1053 *+* 00113 * 0.0134 *#*
(0.2880) (0.0000) (0.2548) (0.0000) (0.0159) (0.0000)
CA/CLiy 0.0035 0.0204 *#%
(0.6239) (0.0000)
WKCA/OPRE -0.1629 * 02927 ¥ -0.1658 **
(0.0118) (0.0000) (0.0057)
WKCA/OPREy 1
WKCA/FIAS; -0.0033 ** 0.0015 0.0013 0.0000 0.0004 0.0034 ***
(0.0042) (0.0640) (0.1415) (0.9644) (0.7214) (0.0000)
WKCA/FIAS.1 0.0015 0.0014
(0.4791) (0.3452)
CRED-DEBD; -0.0111 *** -0.0026 ** -0.0056 ** -0.0034 ** -0.0014 -0.0022 ***
(0.0000) -(0.0026) (0.0224) (0.049) (0.2642) (0.0000)
CRED-DEBD.1 0.0033 0.0031
(0.2242) (0.0948)
DEBLT;
DEBLT:1
FCFC/OPRE; 0.0396 0.1172 *+* 0.0632 ***
(0.3940) (0.0002) (0.0000)
FCFC/OPREx1
FCFO/OPRE; -0.0436 * 0.1305 *** 0.0066 -0.0203 -0.0310 -0.0136
(0.0289) (0.0000) (0.8276) (0.3228) (0.0834) (0.1277)
FCFO/OPREy.1 0.0051 01165 ***
(0.8225) (0.0000)
LEV; -0.0003 0.0033 * -0.0005 0.0045 *** -0.0003 0.0020 **
(0.8955) (0.0202) (0.7521) (0.0000) (0.8819) (0.0017)
LEVet -0.0005 -0.0010
(0.7960) (0.4259)
DOL (volume) 0.0000 -0.0001 0.0000 -0.0001 0.0000 0.0000
(0.9954) (0.6119) (0.9534) (0.4596) (0.9864) (0.7792)
DOLy4 (volume) 0.0000 -0.0002
(0.9778) (0.1600)
DOL; (price) 0.0001 0.0012 0.0003 0.0001 0.0004 0.0010 *
(0.9685) (0.1723) (0.8238) (0.8819) (0.7173) (0.0219)
DOL., (price) 0.0018 0.0005
(0.1316) (0.5246)
FIAS/OPRE; -0.0363 *** 0.1498 *¥ -0.0274 ** 0.0480 ***
(0.0001) (0.0000) (0.0019) (0.0000)
FIAS/OPRE1 -0.0436 0.1751 ***
(0.0000) (0.0000)
INT/DEB; 0.0011 0.0056 ** 0.0009 0.0038 0.0010 0.0022 *
(0.6905) (0.0030) (0.7848) (0.1096) (0.6759) (0.0422)
INT/DEBy.1 -0.0004 0.0053 **
(0.9142) (0.0252)
DEB/OPRE; 0.0599 ** 0.0228 -0.0077
(0.0044) (0.3936) (0.7528)
DEB/OPRE.1 0.7182 ***
(0.0000)
DEB/EBITDA 0.0004 -0.0001 0.0002
(0.6231) (0.8486) (0.7342)
DEB/EBITDA 1 0.0006
(0.4955)
DEB/EQUITY -0.0034 0.0002 0.0006
(0.3796) (0.9493) (0.8611)
DEB/EQUITY: 1 0.0004
(0.9106)
ROE; 0.0188 * -0.0029 0.0133 ** 0.0026 0.0157 * -0.0001
(0.0112) (0.5733) (0.0269) (0.5151) (0.0143) (0.9676)
ROE¢ 0.0244 #¥% -0.0070
(0.0002) (0.1091)
ROl -0.0288 ** 0.0124 -0.0215 ***
(0.0040) (0.3123) (0.0001)
ROl 02414 ***
(0.0000)
Adjusted ROl
Adjusted ROy -0.0194
(0.1132)
EBIT/INT, 0.0000 *+* 0.0000 *+* 0.0000 *** 0.0000 0.0000 *** 0.0000 **
(0.0004) (0.0003) (0.0009) (0.6198) (0.0006) (0.0054)
EBIT/INT¢q 0.0000 0.0000 ***
(0.3564) (0.0014)
ROS: 1.5770 #** 10061 *++ 1.2525 *er -0.1831 11300 *** -0.0257
(0.0000) (0.0000) (0.0000) (0.0883) (0.0000) (0.5718)
ROS.1 -0.0883 0.9509 ***
(0.5672) (0.0000)
TAX -0.0004 -0.0170 -0.0029 -0.0046 -0.0006 -0.0090 *
(0.9753) (0.0804) (0.8277) (0.6027) (0.9611) (0.0386)
TAXeq -0.0046 -0.0029
(0.7238) (0.7414)
AVISTAF, 0.0117 *** 0.0017 0.0026 -0.0130 *** 0.0004 0.0055 ***
(0.0002) (0.4308) (0.5010) (0.0000) (0.8973) (0.0000)
AVISTAFyq -0.0046 0.0071 ***
(0.2264) (0.0071)
AV/EMPL,
AV/EMPLy1
RLFA¢ 0.0000 -0.0001 *** 0.0000 0.0001 *** 0.0000 0.0000
(0.5739) (0.0000) (0.2720) (0.0000) (0.7099) (0.4678)
RFLA.1
R-squared 0.0784 0.2989 0.0630 04116 0.1715 0.8187
Adj. R-squared 0.0781 02977 0.0623 0.4073 0.1705 0.8142
p-value (F-stat) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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SLOVAKIA Semi-strong Weak Absence
Variable ROL DEB/OPRE; ROL, DEB/OPRE; ROI DEB/OPRE;
const 0.1598 *** 01177 0.0823 0.0028 0.1413 -0.0512
(0.0000) (0.1122) (0.1026) (0.9720) (0.0014) (03720)
CAJFIAS, 0.0017 #* -0.0003 0.0022 0.0036 0.0029 ** 0.0003
(0.0339) (0.8268) (0.2438) (0.2082) (0.0461) (0.8754)
CA/FIAS,; 0.0057 ** -0.0013
(0.0392) (0.7624)
CAICL, 0.0073 -0.0440 0.0000 -0.0158 0.0020 -0.0107
(03192) (0.0017) (0.9963) (02196) (0.8027) (02972)
CA/CLey -0.0005 -0.1048 *+*
(0.9483) (0.0000)
WKCA/OPRE; 0.0024
(03512)
WKCA/OPRE; -0.0103
(0.6880)
WKCA/FIAS, 00011 -0.0015 0.0013 -0.0024 -0.0013
(0.4922) (0.6202) (0.7414) (0.2892) (0.6628)
WKCA/FIAS.1 -0.0189 #* -0.0157
(0.0020) (0.1006)
CRED-DEBD; 0.0068 *** -0.0032 0.0035 0.0546 0.0071 ** 0.0018
(0.0084) (0.5162) (0.5661) (0.0000) (0.0172) (0.6314)
CRED-DEBD,.; -0.0046 -0.0418 *+%
(0.4530) (0.0000)
DEBLT,
DEBLT:1
FCFC/OPRE; 0.0018 -0.4535 0.0018 0.4056
(0.8178) (0.0000) (0.8653) (0.0000)
FCFC/OPREy1 0.1431
(0.0000)
FCFO/OPRE, -0.0029 -0.5564 *+* -0.6049 *+x
(0.7599) (0.0000) (0.0000)
FCFO/OPRE1 00714 *+%
(0.0002)
LEV; -0.0005 -0.0024 -0.0003 -0.0033 -0.0005 -0.0007
(0.9221) (0.8028) (0.9615) (0.6881) (0.9314) (09173)
LEVex -0.0002 0.0004
(0.9765) (0.9601)
DOL (volume) -0.0001 -0.0004 -0.0001 -0.0001 -0.0001 -0.0002
(0.8416) 0.7317) (0.9312) (0.8954) (0.8823) (0.8302)
DOL; (volume) 0.0001 -0.0004
(0.9016) (0.7367)
DOL (price) 0.0077 -0.0011 0.0124 0.0007 -0.0083 *+* 0.0004
(0.0004) (0.7857) (0.0000) (0.8783) (0.0003) (0.9053)
DOL (price) 0.0140 *** 0.0008
(0.0000) (0.8638)
FIAS/OPRE, 0.0036 0.1086 ***
(0.4313) (0.0000)
FIAS/OPRE; 0.0015 0.1013 **
(0.8046) (0.0000)
INT/DEB, 00027 0.0075 -0.0002 0.0041 0.0031 0.0009
(0.7186) (0.5969) (0.9808) (0.7802) (0.7134) (09326)
INT/DEB.1 0.0096 0.0056
(0.4460) (0.7740)
DEB/OPRE; -0.0002 0.0015 -0.0017
(09721) (0.8875) (0.8299)
DEB/OPRE1 -0.0010 0.3987 **
0.9117) (0.0000)
DEB/EBITDA, -0.0003 -0.0001 -0.0003
(0.6197) (0.8894) (0.6475)
DEB/EBITDA.1 0.0000
(0.9943)
DEB/EQUITY, -0.0010 0.0000 -0.0004
(0.6484) (0.9883) (0.8769)
DEB/EQUITY:q 0.0006
(0.8060)
ROE, 00167 -0.0119 0.0222 -0.0104 0.0264 -0.0112
(0.1984) (0.6348) (0.2434) (0.7273) (0.1449) (0.6315)
ROE.; 0.0008 -0.0048
(0.9577) (0.8435)
ROL, -0.0098
(0.8425)
ROl -0.0158 00581 **
(0.7578) (0.0000)
Adjusted ROl -0.0008 0.0048 -0.0022
(0.9678) (0.9020) (08771)
Adjusted ROy 0.0073
(0.8585)
EBIT/INT, 0.0003 *** 0.0000 -0.0001 0.0000 0.0002 ** -0.0001
(0.0067) (0.9798) (0.3767) (0.9850) (0.0435) (0.6427)
EBIT/INTq 0.0018 *** -0.0002
(0.0000) (0.6390)
ROS: 00219 04307 *** 0.0820 02538 #+* 0.1196 * 07752 *x
(03107) (0.0000) (0.1591) (0.0056) (0.0621) (0.0000)
ROSy 0.0207 0.0865
(0.7770) (0.4320)
TAX, 00149 -0.0155 0.0108 0.0368 00112 -0.0063
(0.7031) (0.8369) (0.8126) (0.6051) (0.8045) (09151)
TAXu1 0.0088 -0.0164
(0.8391) (0.8083)
AVISTAF, 0.0008 -0.0152 0.0030 00118 0.0009 0.0060 *
(0.7048) (0.0002) (0.5282) (0.1135) (0.7215) (0.0770)
AVISTAFy; 0.0014 0.0476 5+
(0.7483) (0.0000)
AV/EMPL,
AV/EMPLey
RLFA -0.0001 0.0100 *** -0.0003 00020 **
(0.5375) (0.0000) (03281) (0.0000)
RFLAw1 0.0000 00033 #+*
(0.9206) (0.0000)
R-squared 0.0061 03291 0.0226 05814 00105 0.6976
Adj. R-squared 0.0061 03282 0.0224 05771 0.0104 0.6948
p-value (F-stat) 00051 0.0000 0.0000 0.0000 0.0001 0.0000

47



IS BASEL THE RIGHT GATEWAY FOR A MORE EFFICIENT DEBT MARKET? AN INTERNATIONAL

COMPARISON

UK Semi-strong Weak Absence
Variable ROl DEB/OPRE; ROl DEB/OPRE; ROI DEB/OPRE;
const 0.1477 ** 0.0853 *++ 0.1843 ** 0.0886 *** 0.1754 -0.0580 *+*
(0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000)
CAJFIAS, 0.0001 0.0001 0.0001 0.0000 -0.0001 0.0000
(0.3028) (0.1351) (0.2838) (0.6350) (0.6238) (04153)
CA/FIAS,; 0.0002 ** 0.0001
(0.0652) (0.3303)
CA/CLy 0.0059 ** 0.0249 *++ 0.0000 0.0179 *** 0.0067 * 0.0076
(0.0887) (0.0000) (0.9998) (0.0000) (0.0680) (0.0000)
CA/CLey 0.0063 0.0241 e+
(0.2442) (0.0000)
WKCA/OPRE; -0.1195 -1.1915 -1.0739 *#* -0.1638 02010 ***
(03136) (0.0000) (0.0000) (0.2123) (0.0001)
WKCA/OPRE; 1 -0.1930
(0.1193)
WKCA/FIAS; -0.0002 -0.0002 -0.0003 -0.0001 0.0001 0.0000
(0.4392) (0.2754) (0.1696) (0.4768) (0.5710) (0.6068)
WKCA/FIAS.1
CRED-DEBDy
CRED-DEBDy.1
DEBLT,
DEBLT:1
FCFC/OPRE;
FCFC/OPRE1
FCFO/OPRE; 0.0096 0.7371 0.0377 04201 *** 0.0002 -0.1954 *+%
(0.7500) (0.0000) (0.1975) (0.0000) (0.9944) (0.0000)
FCFO/OPRE:1 0.0364 01577 *#x
(0.2671) (0.0000)
LEV; -0.0002 -0.0002 0.0000 -0.0001 -0.0002 -0.0001
(0.8772) (0.8681) (0.9830) (0.9134) (0.9298) (0.8382)
LEVex -0.0002 -0.0001
(0.8955) (0.9140)
DOL (volume) 0.0000 0.0000 -0.0001 -0.0001 -0.0001 0.0001
(0.8506) 0.9194) (0.7708) (0.6865) (0.8043) (03227)
DOL; (volume) -0.0001 0.0000
(0.6647) (0.9774)
DOL (price) -0.0009 -0.0016 -0.0003 -0.0016 -0.0011 0.0003
(0.5650) (0.1329) (0.8240) (0.1622) (0.5297) (05821
DOL., (price) -0.0013 -0.0020
(0.4318) (0.1352)
FIAS/OPRE, 0.0029 07522 *** 0.7659 *** 0.0027 0.2975
(0.7963) (0.0000) (0.0000) (0.8360) (0.0000)
FIAS/OPRE,; 00299 **
(0.0063)
INT/DEB, 0.0003 0.0027 0.0025 0.0015 -0.0012 -0.0005
(0.9883) (0.8216) (0.8699) (0.9037) (0.9508) (0.9466)
INT/DEB.1 -0.0005 0.0016
(0.9730) (0.8978)
DEB/OPRE; -0.0049 00210 ** -0.0131
(0.5835) 0.0113) (02134)
DEB/OPRE., 07069 *+*
(0.0000)
DEB/EBITDA, 0.0000 0.0000 0.0000
(0.9261) (0.8824) (0.9897)
DEB/EBITDA.1 -0.0001
(0.6267)
DEB/EQUITY, 0.0000 -0.0001 0.0000
(0.7863) (0.7467) (0.7942)
DEB/EQUITY:1 -0.0001
(0.8276)
ROE, 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(0.9996) (0.9609) (0.9634) (0.9371) (0.9794) (09257)
ROE.; 0.0000 0.0000
(0.9881) (0.8654)
ROL, 0.0158 **
(0.0112)
ROl -0.0166 ***
(0.0083)
Adjusted ROl -0.0008 0.0005
(0.8264) (0.8255)
Adjusted ROy 0.0050
(0.3008)
EBIT/INT, 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
(0.2861) (0.5170) 0.9172) (0.3736) (0.2694) (0.8095)
EBIT/INTyy 0.0000 * 0.0000
(0.0559) (0.6104)
ROS: 0.8785 *** -1.5983 0.5942 *+% -1.5441 **% 06367 *** -0.2393 #**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
ROS¢1 02273 ~1.2689 ***
(0.0002) (0.0000)
TAX; 0.0020 0.0030 0.0021 0.0046 0.0020 0.0071 **
(0.8099) (0.6102) (0.7856) (0.4726) (0.8276) (0.0423)
TAXe1 0.0018 0.0007
(0.8105) (0.9162)
AVISTAF, 00011 0.0119 0.0077 0.0092 * 0.0021 -0.0091 *+%
(0.7988) (0.0001) (0.1887) (0.0621) (0.6676) (0.0000)
AVISTAFy; -0.0080 0.0141 **
0.2216) (0.0106)
AV/EMPL,
AV/EMPLey
RLFA 0.0000 0.0000 ** 0.0000 0.0000 0.0000 0.0000 **
(0.4675) (0.0299) (0.9009) (0.1278) (0.5722) (0.0002)
RFLAu1 0.0000 0.0000 **
(0.8203) (0.0460)
R-squared 0.0095 0.4851 0.0094 0.5099 0.0059 0.8463
Adj. R-squared 0.0095 0.4848 0.0094 0.5090 0.0059 0.8455
p-value (F-stat) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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USA Semi-strong Weak Absence
Variable ROL, DEB/OPRE; ROL, DEB/OPRE; ROI DEB/OPRE;
const 03303 34726 *++ 0.1234 3.6704 *+% -0.1844 * 2.8808 **
(0.1919) (0.0000) (0.1536) (0.0000) (0.0931) (0.0000)
CAJFIAS, -0.2848 0.0057 02180 #* 0.0047 -0.1593 *** -0.0791
(0.0000) (0.9188) (0.0000) (0.9495) (0.0000) (0.1150)
CA/FIAS,; 00151
(0.6920)
CAICL, 0.1007 -1.0265 0.1125 *** -1.2015 *** 00852 ** 06015 *+*
(0.1966) (0.0000) (0.0029) (0.0000) (0.0118) (0.0000)
CA/CLey 03144
(0.1948)
WKCA/OPRE; 03718 ** -0.5792 ** 05919 *** 01945 0.0739
(0.0000) (0.0000) (0.0000) (0.0000) (0.5112)
WKCA/OPRE; 0.0938 *+*
(0.0022)
WKCA/FIAS, -0.0176 0.0092 -0.0630 0.0013 0.1084 *++
(0.8780) (0.7349) (0.7165) (0.2924) (0.0000)
WKCA/FIAS.1 0.2278 #* -0.0100
(0.0000) (0.9380)
CRED-DEBDy
CRED-DEBDy.1
DEBLT,
DEBLT:1
FCFC/OPRE; -0.0005
(0.8621)
FCFC/OPREy1
FCFO/OPRE,
FCFO/OPRE1 0.0011 0.0165
(0.5847) (0.2526)
LEV; 0.0019 -0.0007 0.0015 0.0081 0.0024 0.0073
(0.9632) (0.9926) (0.9005) (0.9161) (0.8893) (0.9079)
LEVex 0.0032 -0.0024
(0.8038) (0.9763)
DOL (volume) 0.0028 -0.0025 0.0002 -0.0024 0.0013 -0.0016
(0.7690) (0.8832) (0.9296) (0.8833) (0.7389) (0.9087)
DOL; (volume) 0.0024 0.0022
(0.4920) (0.9213)
DOL (price) 0.0012 -0.0004 0.0008 0.0004 0.0009 0.0000
(0.7126) (0.9403) (0.5380) (0.9623) (0.5167) (09952)
DOL (price) -0.0002 -0.0014
(0.8926) (0.8503)
FIAS/OPRE, 0.0252 0.0343
(0.8157) (0.7064)
FIAS/OPRE;
INT/DEB, -0.0346 0.0589 00584 ** -0.0149
(0.5708) (0.5839) (0.0005) (0.5519)
INT/DEB.1 02110 -0.5048
(0.0018) (0.2473)
DEB/OPRE; 00153 -0.0289 ** -0.0030
(0.2620) (0.0000) (0.6723)
DEB/OPRE1 0.0881 ***
(0.0000)
DEB/EBITDA, 0.0003 0.0009 0.0004
(0.9610) (0.7276) (0.8889)
DEB/EBITDA.1 -0.0007
(0.7150)
DEB/EQUITY, -0.0046 0.0016 -0.0032
(0.7137) (0.6428) (0.5296)
DEB/EQUITY:q 0.0013
(0.7413)
ROE, 01072 *** -0.0174 0.0017 0.0178 00983 ** -0.0072
(0.0003) (0.7387) (0.9269) (0.8742) (0.0000) (0.8821)
ROE.; 0.0333 -0.0495
(0.0943) (0.6967)
ROL, -0.0718
(0.6904)
ROl 0.0072
(0.5222)
Adjusted ROl 0.0706
(0.1059)
Adjusted ROy -0.0096
(0.8400)
EBIT/INT, 0.0001 0.0002 0.0001 0.0001 0.0001 * 0.0002
(0.4404) (0.4262) (0.2786) (0.8649) (0.0675) (03858)
EBIT/INTq 0.0001 0.0002
(0.2609) (0.6142)
ROS:
ROSy -0.0344
(0.4041)
TAX, 00156 -0.0238 0.0039 0.0124 0.0074 -0.0359
(0.8638) (0.8821) 0.9195) (0.9604) (0.8781) (0.7908)
TAXu1 0.0138 -0.0600
(0.6686) (0.7720)
AVISTAF, 0.0007 0.0001 0.0001 0.0007 0.0004 0.0002
(0.5001) (0.9581) (0.8846) (0.7452) (0.3684) (0.8951)
AVISTAFy; 0.0006 0.0001
(0.1269) (0.9837)
AV/EMPL, 0.0010 -0.0480 0.0039 00823 *+* -0.0002 00762 ***
(0.6378) (0.0000) (0.0000) (0.0000) (0.8269) (0.0000)
AV/EMPLey
RLFA
RFLAu;
R-squared 0.0608 0.4941 0.4972 0.6568 0.1394 0.6156
Adj. R-squared 0.0601 0.4894 0.4826 0.6393 0.1376 0.6090
p-value (F-stat) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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Abstract: Because goodwill appears as a consequence of consolidation process as
well as business combinations, it is a regular item in statements of financial position
prepared by modern entities. Polish publicly traded companies are obliged to
follow international or Polish accounting standards that both include regulations
referring to goodwill. Although Polish standard-setters are aiming at accounting
harmonization, Polish legislature is not fully converged with international
standards. Moreover, international standards are not precise enough to oblige
accounting professionals to act in a certain way when measuring goodwill.
Freedom of action arising from ambiguity of choices should be used in a way to
achieve relevance and faithful representation of financial information. Through the
analysis of European Union and Polish accounting regulations authors suggest that
legal foundations of goodwill disclosure and measurement should be more detailed.
A survey conducted among Polish publicly traded companies acknowledges that
goodwill is a complicated item in financial reports and that is why accounting
professionals should pay more attention to disclosed information in order to
achieve fundamental qualitative characteristics. Authors’ contribution into the
modern accounting literature is twofold. First, authors call for a greater attention
to significance of information about goodwill, especially on economic substance of
goodwill disclosed in financial reports, verifiability, understandability, and a risk
regarding changes in estimates included in goodwill valuation process. Second, the
importance of right teaching methods is pointed out in order to stress that
arithmetical calculations following legal regulations of goodwill are not
satisfactory for faithful representation of economic substance of goodwill.

Keywords: goodwill, business combinations’ accounting, IFRS 3, Polish
accounting

INTRODUCTION

The ongoing combinations of business entities have resulted in gathering economic resources
and it enabled many economies to develop and create big industrial organizations. Large-scale
entities are important performers on the contemporary capital markets and because of that they
are subject of significant importance to the financial well-being of the economy and the nation.
It is useful, therefore, to give some consideration to the present business combinations’
accounting since financial reporting misstatement might damage the credibility of accounting
that is essential to the effectiveness of contemporary capital markets.
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The combination of business enterprises comes as a result of the acquisition by one entity
(acquirer, acquiring company) of the assets of another entity (acquiree, acquired company) on
an ongoing concern basis, either directly (as a merger or acquisition) or indirectly (acquisition
of the voting control of the shares of the acquired company). Business combination may be
followed by a legal merger (non-consolidation merger; hereafter: non-consolidation goodwill)
or may be established by a parent company when buying shares in another entity (consolidation;
hereafter: consolidation goodwill). Consolidation goodwill appears in the group financial
reports only (consolidated reports) while non-consolidation goodwill may be disclosed in either
an individual company financial report or in a consolidated financial report.

The initial valuation of goodwill arising from business combination and the subsequent
disposition of goodwill once recorded have gained a lot of research efforts of the accounting
profession in the recent years. Its main focus was concentrated on the fundamental difference
between pooling and purchase methods of accounting for business combinations and clear
statement that the choice of accounting method should not be within management’s option.
Before the 1950s, the purchase method was prevailing but in the 1960s the predominance of
pooling of interests method was observed. The application of purchase method diminished due
to "the goodwill issue®, which arose as a result of unchanged book values of net assets acquired
and their comparison to the market value of the purchase price. On that account the large amount
of goodwill was booked on the day of acquisition that diminished equity on the same day or in
the following years. While purchase method required write-off of goodwill decreasing retained
earnings (or other positions of equity), the pooling approach accepted summarizing the incomes
of combining entities resulting in increased profitability of the entity operating after the merger.
Different approaches to goodwill and a need to escape from the constraints of purchase method
resulted in the wide acceptance of the pooling approach. Popularity of pooling of interests
method also forced accounting theoreticians and standard-setters to crystallise its principles and
to clearly indicate the border between the application of pooling of interests method and the
purchase method. The controversy relating to business combinations is still a continuing debate
although pooling of interests method was restricted in the U.S. in 2001 and in the content of
International Financial Reporting Standard in 2004. Weaknesses of contemporary regulations
pointed out in the present literature are concentrated on the goodwill accounting, both initial
valuation and its subsequent disposition or lack of subsequent disposition.

The article deals with the issue of information disclosure of goodwill arising from
consolidation (consolidation goodwill) or from an acquisition (non-consolidation goodwill).
The objective of financial reports is to provide summarised information that is useful to users
of a financial statement in making decisions about providing resources to entity. In order to
fulfil the conceptual requirements, the information provided to the users should contribute to
the faithful representation of relevant information about the resources of the entity and how
efficiently and effectively the entity’s management has discharged its responsibilities to use
entity’s resources. Through the analysis of European Union and Polish accounting regulations
the authors suggest legal foundations of goodwill disclosure and measurement should be more
detailed. A survey conducted among Polish publicly traded companies acknowledges that
goodwill is a complicated item in financial reports and that is why accounting professionals
should pay more attention to information disclosed in order to achieve fundamental qualitative
characteristics. Authors’ contribution into the modern accounting literature is twofold. First,
authors call for a greater attention to significance of information about goodwill, especially on
economic substance of goodwill disclosed in financial reports, verifiability, understandability,
and a risk regarding changes in estimates included in goodwill valuation process. Second, the
importance of right teaching methods is pointed out in order to stress that arithmetical
calculations following legal regulations of goodwill are not satisfactory for true and fair view
of economic substance of goodwill.
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ECONOMIC SUBSTANCE OF GOODWILL

According to contemporary accounting regulations, when the purchase price exceeds the value
of net assets acquired, the difference is presented among assets in the statement of financial
position. Because of the above algorithm, goodwill represents a residual after allocation of
consideration paid to tangible assets, identifiable intangible assets, and liabilities.

The economic notion standing behind the goodwill position shall answer the question why

has the premium, which results in goodwill, been paid for the acquired company? The premium
was paid usually because the goodwill is already present and was present before business
combination and expected earnings justify the consideration. Backman states (1970) that
expected (in the future) earnings reflect expenditures made by acquiree in the past for
management, research and development, public relations, advertising, patents, and
development of staff. As a result of past expenditure it is expected to gain economic benefits in
the future due to a premium management, experienced staff or established brand name ( Myers,
1977, Kamela-Sowinska, 1996). Moreover, part of goodwill may represent price inflation and
part may be permanent reflecting long-time customers and lists of regular customers.
Furthermore, previous studies have shown that investors attach different valuation weights to
various goodwill components of accounting goodwill numbers (Hirschey, Richardson, 2002).
The most valuable goodwill is the one resulting from synergy effect and from going-concern of
the acquired entity. The less prized by investors is residual goodwill defined as the excess of
purchased goodwill over going-concern goodwill plus synergy goodwill. According to
International Financial Reporting Standard No. 3 ’Business combinations® goodwill represents
future economic benefits arising from other assets acquired in a business combination that are
not individually identified and separately recognized.
It is important to stress, that goodwill is bought, not created at the time of a business
combination. Although goodwill is in existence, it is not disclosed in the statement of financial
position of the acquiree before the acquisition. That means that in the absence of a business
combination, the goodwill will not be recorded in the books. The inconsistency in the treatment
of goodwill for acquired entities and for those not acquired arises from the confidence that
internally generated goodwill shall not be disclosed in financial statement. It cannot be
classified as an asset as no reliable measurement is possible in the lack of a purchase price.
Because of the above assumption, the literature presents opinions that presenting goodwill for
acquired company but not for the acquiring company is illogical (Kripke, 1968). On the other
hand, the history of accounting shows that internally generated goodwill, which was not created
in the business combination transaction, was presented in the balance sheet in the past. Nobes
and Norton (1989) demonstrate that in the UK and the Netherlands, where companies write off
consolidation goodwill against retained earnings, internally generated brand names were used
to fulfil the ’hole in the balance sheet‘.

Furthermore, goodwill does not incorporate new intangibles that are created after the
combination. While on the other hand, the newly created (internally generated) goodwill may
serve as an offset to the write-offs of goodwill in the years following the business combination.
Goodwill shall not include overpayment for the acquired entity that arose i.e. due to mistaken
fair value measurement. Previous research provides evidence that goodwill is not typically
overvalued when initially recorded (Churyk, 2005), but in the situation when acquirer overpays
for the acquiree the goodwill impairment should be recorded at the day of acquisition.

The magnitude of goodwill value is determined by the type of consideration and is
significantly influenced by the market value of this payment. As stock prices fluctuate widely,
mostly because of the factors not related to business combination, it seems obvious that the
measurement of goodwill is a subject to significant distortions in a short period of time and
disclosed values obsolete as the time passes. Moreover, the goodwill definition present in the
accounting theory is an operational definition that simply refers to a method of measurement in
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order to find arithmetic difference. Neither does it point out the economic nature of goodwill
nor the resources encompassed in it. Because of the above, goodwill disclosed in the financial
report that is based on the measurement technicalities serves as a substitute for an asset
recognition. However, in the contemporary accounting practice the residual goodwill misses
more fundamental approach describing the economic substance of this position of the financial
report. The issue is even more important as the opinion stating that purchased goodwill is not
an asset can be found in the literature (Tollington, 1998).

TYPES OF GOODWILL

Goodwill may occur as an asset of an entity, regardless of the possibility of its verification. The
occurrence of goodwill may indicate higher fair value, usually market value, of a given entity
in relation to the sum of the fair value disclosed in the financial reports of net assets. From the
point of view of the market functioning, the main form of verification of the occurrence or not
of the goodwill as an asset of the entity is a carried out particular transaction to acquire all or
part of the entity. From this point of view there can be distinguished:

— internally generated goodwill,
— purchased goodwill.

The internally generated goodwill occurs in case of a higher fair value of the entity in relation
to its carrying amount. In this case, the carrying amount is understood as the value of entity's
equity. The internally generated goodwill of the company may not be recognized in the financial
statements as an asset of the entity and its existence may affect the conditions of a possible
purchase of this entity, its organized part, or interest in it. It should be emphasized that the
company's internally generated goodwill is often used for the valuation. One of the concepts of
using the financial statements for purposes of determining the value of the business entity for
the owners is the Hoogendoorn model (Hoogendoorn, 2000). Hoogendoorn has proposed
transforming the traditional financial reports to the prospective financial reports using the
internally generated goodwill of the company (Kumor, Strojek-Filus, 2013).

Purchased goodwill may be the result of the acquisition of another entity (or its organized
part) then there is the following relationship between the accepted (negotiated) price and
goodwill (Strojek-Filus, 2013):

Purchase price = fair value of acquired net assets + purchased goodwill

Goodwill disclosed in a particular transaction is acquired by the acquiring entity. A business
entity may acquire goodwill through the purchase of the entire entity, its organised part or
acquisition of shares offering control, joint control in it or allowing for exerting a significant
impact on this entity. From this point of view there can be identified:

— non-consolidation goodwill purchased when buying assets in a company,

— wholly or partially purchased goodwill in a transaction done by a holding
company (consolidation goodwill).

Given the nature of the financial statements in which the purchased goodwill is presented,
the following can be distinguished:

— goodwill representing assets of business entity, presented in the financial
statement.
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— goodwill as the consolidation difference, presented as an asset of the group in
the consolidated financial statement.

Goodwill as the consolidation difference is the result of implemented consolidation procedures
in the entities’ financial statements included in the group. One of the stages of consolidation is
to establish and carry out the so-called initial consolidation of capital. As part of this step, the
overvaluation of the acquired shares representing control manifested by a price surplus paid for
them in relation to the fair value of net assets is determined.

From the point of presenting company’s goodwill in the financial report, the following can be
distinguished:

— goodwill constituting business entity’s separate item of assets,

— goodwill ‘hidden’ under a different report item.

The latter is the case in the framework of a simplified version of the equity method, in which
the purchased goodwill is recognized by the established value of the investment. Goodwill
determined under the procedures of the equity method is part of the investment value in the
statement of financial position®. The user of the financial reports is not able to assess the effect
of the acquisition of shares by the analysis of goodwill or negative goodwill, as these items are
not separated. They are an invisible element of the share value to the user. In this case, goodwill
‘is hidden’ in the carrying amount of the shares in a subordinated entity, as illustrated in Figure
1.

CARRING AMOUNT OF SHARES

The fair value of the net assets of the subsidiary attributable to
the investor according to their percentage in the share capital
of the entity Remaining goodwill

Figure 1: Structure of investments valued using the equity method

Source: own elaboration.

Goodwill, being part of the investment, is not distinguished but is a subject to accounting
according to the rules laid down for the acquired or consolidated goodwill. From the standpoint
of the economic effect and sense of acquiring another entity or shares in it, there can be pointed
out:

— positive goodwill, called most frequently goodwill and

— negative goodwill, which, depending on the solutions adopted in the accounting
regulations, can be shown as a separate report item of liabilities or recognised as income
in the period in which the acquisition was carried out®.

The article deals with non-consolidation and consolidation goodwill purchased by a holding
company when buying shares of another entity or acquired in the acquisition transaction
resulting in legal merger of joining entities.

3 The Accounting Act permits the use of the equity method in the separate financial reports, and in accordance
with IAS/IFRS application of this method is allowed only in the consolidated financial reports.

4 The Polish accounting regulations contain a solution that is a combination of both interpretation variants of
negative goodwill.
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GOODWILL METHODOLOGY AND PRESENTATION

The excess of purchase price over the book value of the acquired company’s net assets was the
first accounting measurement of goodwill (positive goodwill) (Nobes, Norton, 1996). As the
amount recorded as goodwill required a comparison of the fair value of consideration
transferred and the book value of assets purchased, the literature presents problems in
measuring the proper amount of goodwill as well as the potential occurrence of unrecorded
goodwill due to the misstatement of market price. Sharp price fluctuations that accompany
merger announcements and propriety of using a market price to value large blocks of stock
given as a part of consideration were mentioned among other practical issues (Copeland,
Wojdak, 1969).

Contemporary the calculation of goodwill requires the comparison of fair value of
consideration paid with the fair value of net assets purchased. The high quality of goodwill
valuation is then a consequence of properness of fair value measurement that can be complex.
Moreover, estimating fair value of the consideration given may be problematic when purchase
price encompasses various components in addition to the cash.

The excess of fair value over book value resulting from an acquisition was treated
differently in the following years after business combination. Figure 2 exhibits the number of
alternatives for subsequent disposal of goodwill that was described in the literature.

Measurment value -
Book value Difference

Tangible

Periodic No Lump-sum Write- Periodic L
Ll T L No Amortization
Amortization Amortization off to... Amortization
Retained o .
Income i Paid in Capital
Eamings

Figure 2: Accounting treatment of goodwill.

Source: Based on the goodwill classification presented by Copeland, Wojdak, 1969, p. 59.

Accounting theory accepted allocation of goodwill to tangible or intangible assets, as well
partial allocation to both assets’ categories. Goodwill allocated to assets was then amortized
periodically or not amortized at all. Accounting history has noticed a period when goodwill was
subject to amortization only in years when earnings were unusually good. Conversely, no
amortization was recorded during difficult years (Knortz, 1970). Until the mid of 1940s
prevailing accounting practices of goodwill treatment included the lump-sum write-off to
income, retained earnings or paid capital. Direct write-offs of goodwill to earned surplus or
capital surplus have not been permitted in the USA since 1953 (Copeland, Wojdak, 1969).
The next acceptable practice was that of systematic amortization of goodwill against
earnings over the period of 40 years. There was no justification of the 40-year limit other than
an unofficial statement that, through the use of such an extended period, charges against
earnings would be minimized. In that period of goodwill accounting history, the restatement of
acquiree net assets’ values was introduced. Goodwill was calculated as the positive difference
between the fair (market) value of consideration paid and the fair value of net assets acquired
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in a business combination. In these years, the literature presents controversies referring to the
deterioration in residual goodwill values. The opinion that changes in stock prices’ market
values should be the indicators for changes in goodwill estimates can be observed (Knortz,
1970). Knortz states that stock prices are appropriate basis for indicating whether goodwill
values had been absorbed in the process of generating future economic benefits. He states that
turning pages of the calendar are not sufficient evidence of diminishing value of goodwill, as
these values might not necessarily be lost with the passage of time. Moreover, if an entity
regularly spends money on research and development, advertising, and personnel training etc.,
the goodwill values are given expression in exchange price at the time of an acquisition. If these
expenditures together with amortization of goodwill are charged to earnings, the revenues of a
single year will bear a duplicated cost and economic profits will be understated. Backman
indicates (1970) that the more is paid for the acquiree (and the larger goodwill as a consequence
of a high purchase price) the less would be earned in the following years (due to goodwill
amortization). In his opinion, amortization of artificially created goodwill made no economic
sense and acted as an incentive to pay less for the acquired company because of the adverse
effect on earnings. The adverse effect on future earnings may influence profit centres of the
combined company and alter the ability to retain or employ new staff members.

Mandatory amortization of goodwill against reported earnings ended at the same time
when pooling of interests method was abandoned, i.e. in 2001 in the U.S and in 2004 when
IFRS 3 was published. Regulators did away with the presumption that acquired goodwill and
other acquired intangible assets have finite lives and eliminated amortization. Instead of
amortization, standards mandated for annual test for goodwill impairment. Goodwill shall be
tested in a three-step process according to subsequent accounting for goodwill. The first phase
measures the carrying amount of cash-generating unit (units) that goodwill is being allocated
to at the day of the acquisition. As goodwill does not generate cash flow independently of other
assets or a group of assets, it is required to allocate goodwill to an individual cash-generating
unit (or units) that serves as the lowest level within the entity at which the goodwill is
monitored. In the second step, the entity measures the recoverable amount of the cash-
generating unit, and the third phase requires comparison of the amounts calculated in the first
and second steps. If the carrying amount of the unit exceeds the recoverable amount of the unit,
the entity shall recognize the impairment loss. After goodwill impairment losses are recognized,
subsequent reversals of impairment are prohibited. Information about the carrying amount of
goodwill must be disclosed on an annual basis, along with the estimates used in the valuation
process. Goodwill write-offs are material charges against earnings that do not typically coincide
with changes in tangible, other intangible assets or cash flows. Furthermore, as fair values are
not readily available for many cash-generating units and require independent valuations,
managers enjoy a substantial amount of discretion. The information value of write-offs
disclosure lies in the role they play as a signal of changes in the future earnings potential of the
entity or important implication for the ongoing value of the company (Hirschey, Richardson,
2002).

Polish accounting regulations also present the algorithm for goodwill calculations ignoring
the economic sense of this financial statement position. Goodwill should be carried at cost less
any accumulated amortization and any accumulated impairment losses. Therefore goodwill is
not a subject to impairment but to amortization and write-offs recognition. According to Polish
Accounting Act, goodwill should be amortized on a systematic basis over 5 years. There is a
possibility to extend amortization period to 20 years but a non-rebuttable presumption exists
that the useful life of goodwill will not exceed 20 years from initial recognition. The
amortization of each period is presented as an expense in the income statement. An entity
presenting goodwill from business combination should, at least at each financial year-end,
estimate impairment losses of goodwill. Estimation of impairment requires valuation of
recoverable amount of goodwill that is amortized. Because Polish regulations do not give any
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detailed guidance as to check whether impairment occurs, Polish entities should follow
International Accounting Standard No 16.

Polish legislature still accepts recognition of negative goodwill. Any excess of fair value
of net assets over consideration transferred is presented among liabilities as a negative goodwill.
Present regulations limit the value of negative goodwill to the amount of fair value of fixed
assets (excluding non-current marketable financial assets) requesting the excess to be presented
as revenue at the date of business combination. The treatment of negative goodwill in the
following years depends whether expected future losses and expenses occur or not. In short,
present Polish legislature in the scope of negative goodwill is in accordance to International
Accounting Standard inapplicable since 2004.

TECHNICALITIES OF CONSOLIDATION GOODWILL

Consolidation goodwill is also calculated as the difference between the purchase price and the
fair value of what is purchased. Unlike the non-consolidation goodwill, the consolidation
goodwill is the result of carrying out procedures for the consolidation of the financial statements
included in the holding company. It is set within the so-called initial consolidation of equity
that is the date of acquisition of shares representing the parent company’s control over a
subsidiary. In terms of disclosure in the consolidated financial reports and amount of goodwill,
the accepted concept of consolidation, which is the basis for solutions to the accounting law, is
essential.

The literature indicates the following concepts for the consolidation of financial
statements:

— proprietary concept (used in the proportional consolidation method)s,

— parent entity concept,
— parent entity extension concept, and
— business entity concept (Ignatowski, 2003).

In case of the parent entity extension concept, goodwill attributable to a majority stake is only
recognized, while the part relating to the minority shareholdings is ignored. In contrast to the
methods of the parent and minority shareholdings, they are also valued at fair value. Solutions
that are valid in the current wording of the basic act governing the preparation of financial
reports in Poland — the Accounting Act — are in line with the parent entity extension concept.
All of the goodwill is recognized within the business entity concept in the consolidated
financial reports, and therefore this part that is attributable to minority shareholdings, called for
this reason non-controlling interests. Non-controlling interests in this case are stated at the fair
value including goodwill related to them. The business entity concept is the basis of the
solutions adopted in IAS/IFRS in the preparation of the consolidated financial reports. The
valuation of non-controlling interests adopted by the parent entity is also important in this case:

— proportional valuation,

— fair value valuation.

5 The proportional method is not used under the existing IAS/IFRS (IAS/IFRS — International Accounting
Standards / International Financial Reporting Standards). It was replaced by the equity method, but it is allowed
in the Accounting Act for the settlement of joint control relations.
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According to the proportional method, the valuation of non-controlling interests is carried out
based on the fair value of net assets acquired in the proportion attributable to the shares. In turn,
the market value should be adopted as the basis for determining the fair value, if there is an
active market or by reference to the value of controlling interests, taking into account discounts
or other valuation methods. Using these two methods one can get different results concerning
goodwill from consolidation.

The differences between the solutions in determining the goodwill of consolidation
adopted in the Accounting Act and IAS/IFRS are not merely technical. These are important
differences on the conceptual ground, so a different approach to demonstrate the effects of the
consolidation of financial statements. The Accounting Act expressly refers to the concept of
parent entity, whereas IAS/IFRS to the concept of business entity. The most serious
consequences of these differences precisely focus on the level and method of goodwill
presentation.

It should also be noted that the Accounting Act allows showing up to a certain amount of
negative goodwill, while TAS/IFRS do not allow such a possibility, considering the negative
difference in total as revenue for the period — income on the occasional purchase. The rules for
determining the difference of consolidation in accordance with Art. 60 of the Accounting Act
can be illustrated by the following equation:

The purchase price of the shares by the parent company (PP) — the sum of the fair value of net
assets attributable to the acquired shares (NAF) = positive consolidation difference = goodwill
(G)

Whereat PP > NAF

Goodwill is recognized as a main separate item (it cannot be combined with other items) of the
consolidated statement of financial position. In the second case the purchase price is less than
the sum of the fair value of the net assets of the subsidiary acquired by the proportion of shares.
The above can be illustrated by the following equation:

The acquisition price of the shares by the parent company — the sum of the fair value of net
assets attributable to the acquired shares = negative consolidation difference = negative
goodwill (NG)

Whereas PP < NAF

Thus, the relevant part of the excess of net assets at fair value over the value of the shares is
negative goodwill, which - in accordance with the Accounting Act - must be shown as a separate
liabilities item in the consolidated statement of financial position®.

In accordance with IFRS 3, goodwill is calculated according to an algorithm shown in Figure 3
(Strojek-Filus, 2012).

¢ The solutions of the Accounting Act constitute a specific hybrid variant to demonstrate the whole negative
difference as negative goodwill and recognize it as revenue for the period. To the amount of the fair value of
acquired assets, excluding long-term financial assets listed on regulated markets — must be shown as negative
goodwill. Above this value — must be shown as income of the period and hence by a solution referring to IAS/IFRS.
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Transferred consideration (C)

+

The value of non-controlling interests in the acquiree (I)

+

The value of the share capital of the acquiree, held by the acquirer, if the merger
is implemented in stages (SC)

The net value of identified
assets acquired and assumed liabilities (AA)

Goodwill (G) or gain from bargain purchase (P)

Figure 3: Determination of goodwill or a gain from the bargain purchase

Goodwill occurs if C+1+SC > AA

Accounting treatment for consolidation goodwill is the same as that for non-consolidating
goodwill both in international standards and in Polish accounting regulations.

It is worth noting that such a significant difference between the solutions of the Accounting
Act and IAS/IFRS make the comparability of data and proper assessment of the impact of the
acquisition of other entity or shares in it difficult (and sometimes impossible) in business
practice. From the point of view of Polish economic practice the problem is even greater, as
part of the Polish companies prepares their financial reports in accordance with IAS/ IFRS’,
and part with the Accounting Act. So the comparability is difficult also between Polish entities.

Presented accounting regulations for consolidated and non-consolidated goodwill initial
valuation and measurement in subsequent years show that faithful presentation of a business
combination (including goodwill arising from this transaction) requires detailed disclosure in
order to enable users of financial statements to understand the economic phenomena hidden
behind the accounting numbers. Disclosure should encompass inter alia methods of fair value
measurement of purchase price as well of net assets acquired, financial parameters engaged in
the methods, the valuation techniques used for non-controlling interests measurements,
assessment of changes in goodwill valuation including cash generating units’ expected cash-
flows. Lack of detailed information or imprecise data in financial reports may be misleading
and may cause incorrect judgment about economic situation of the entity. Significant
discrepancies between Polish accounting regulations and IAS/IFRS should also be noted as they
hinder the comparability of financial reports.

From the point of view of the educational process of accounting it is worth highlighting that the
correct determination and interpretation by the student of goodwill requires:

7 These are companies quoted in public trading on the basis of Regulation (EC) No. 1606/2002 of the European
Parliament and of the Council of 19 July 2002 on the application of international accounting standards —
International Accounting Standards. Official Journal of EC L 243, 11.09.2002.
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— knowledge of methods and specific rules for determining the fair value
of assets and liabilities,

— fluent knowledge of the scope and structure of financial statements,
— the ability to use an algorithm for determining goodwill under the

current law,

— the ability to associate the causes and consequences of the financial and
legal capital ties between business entities.

The indicated conditions, however, are not sufficient in the light of further amendments to
IAS/IFRS and solutions laid in the Accounting Act. At present, it should also be emphasized:

— the importance of ethical attitude of accountants and managers,
— the knowledge of economic sense of goodwill and on this basis its

presentation in the financial statements

— the ability to associate dispersed information in the financial statements related
directly or indirectly to the formation and accounting of goodwill.

According to the authors, the teaching process in terms of goodwill requires, inter alia, the
analysis of various cases described in the literature, but also case studies of economic practice
in which they are discussed and debated taking into account different aspects of this asset.

RELATED RESEARCH AND ANALYSIS OF CASE STUDIES

On the basis of economic and accounting theory it is difficult to allocate goodwill as an asset
to strictly defined industries in the context of the broader economic activity. This resource is
not homogeneous in terms of internal structure, which could be regarded as a characteristic
feature of the industry. From the economic sense and substance of goodwill it can be concluded
that it is the amount ‘accompanying’ the occurrence of assets that are not recognized in the
financial statements, but have a clear and often — significant — impact on the market value of
the business entity, which is reflected in the agreed purchase price.

However, based on the literature one can point out studies, conducted in many countries,
in which the relationship between the occurrence and percentage of goodwill in assets and
industry was analysed. Strojek-Filus8 (2013) had put for testing companies quoted on the Stock
Exchange in Warsaw and companies from over-the-counter trading in years 2000-2010.
Goodwill occurred primarily in the first group of companies. In the non-public companies,
goodwill occurred very rarely and was less than 1% of value of total assets. A significant
increase in the share of goodwill in the assets presented in the consolidated financial statements

8 Detailed results of research on the determinants of prevalence of goodwill the author presented in the book
entitled ‘Determinanty oraz skutki wynikowo-bilansowe identyfikacji i rozliczania wartosci firmy w grupie
kapitatowe;j’(Determinants and balance sheet effects of identification and accounting of goodwill in the group),
Katowice: Wydawnictwo Uniwersytetu Ekonomicznego w Katowicach, 2013.
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(from 0.19% in 2000 to 8.56% in 2010) occurred during the whole researched period. Based on
the conducted studies the author has concluded that the consolidation goodwill appears most
commonly in the Polish economic practice. Strojek-Filus also indicated industries in which
goodwill accounted for the largest percentage of assets reported in the financial statements.
These include: telecommunications (12.6%), hotels and restaurants (10.1%), electric machinery
(9.5%), computer science (9.2%), food industry (7.8%) and utilities (7.1%). On the other hand
the smallest proportion occurred in the energy sector (0.1%), fuel industry (0.4%) and plastics
(0.7%).

The study also showed that goodwill most often occurred in the industries in which its
share in the assets was the largest. The exception was the fuel industry with the highest
percentage of companies with goodwill.

It is worth noting that the study by Glaume and Wyrwa (2011) on companies quoted on
major European stock exchanges on the basis of the financial reports for 2009 showed that the
highest average goodwill occurred in telecommunications, pharmaceutical, banking and media
industries. The largest share of goodwill in assets occurred in the media, telecommunications,
services, engineering industry (over 70%). Most of the results presented are consistent with the
results obtained by Strojek-Filus for Polish companies. In light of the presented research results
it can be concluded about the ‘sectorial® goodwill among companies quoted in public trading.

An industry particularly interesting from the point of view of goodwill is the media. This
industry is ‘burdened’ with many derivatives of intangible assets that are not recognized in the
statement of financial position, e.g. the trust of viewers, viewership, the system of celebrities
gained to participate in programmes etc. The goodwill presented in the financial reports of
selected companies quoted on the Stock Exchange in Warsaw for the years 2013 and 2014 was
analysed for the purposes of this paper. Entities were selected in accordance with a key that
demonstrated goodwill from the legal acquisition of other entity and goodwill on consolidation.
The financial reports of two groups of companies from the media sector: TVN and Agora S.A.
were compared in terms of the presence of goodwill on consolidation and explanations of this
amount presented in the financial reports. Analysis of data disclosed in Wirtualna Polska S.A.
reports was conducted in order to investigate verifiability and understandability of data
provided on legal acquisition.

Case 1: Media group TVN S.A.

In 2014, the Parent Company TVN was controlled by the International Trading and Investments
Holding based in Luxembourg. In 2015, the Group was subject to further ownership changes.
In the report there is no clear presentation of the group structure with a clear indication of the
percentage of subsidiaries, fellow subsidiaries and associates.

The basic data on the goodwill shown in the consolidated financial report for 2014 and
2013 are presented in Table 1 and 2.

Table 1: Data on goodwill in the consolidated financial report

Goodwill in

Impairment of

Total assets Net profit GOOdWiH on investments in | goodwill on
Year | _ consolidation subsidiaries consolidation
i thou. PLN | in thou. PLN in thou. PLN in thou. PLN in thou. PLN
2014 | 3814767 189 350 144 127 434 959 0
2013 | 3 899 259 - 206 881 144 127 409 040 25973
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Table 2: Additional information on goodwill in the consolidated financial report

Recognised
Accounting policy | The method of goodwﬂl . Cash The gdopted
2. . included in . baseline test
Year | on determining non-controlling . generating .
. . ; investments . for goodwill
goodwill interest valuation units . .
under the impairment
equity method
The formula for
2014 determ}nlng the . Does not refer yes yes No data
goodwill according
to IAS/IFRS
The formula for
2013 determining the es es es No data
goodwill according y y y
to IAS/IFRS

The goodwill is shown in the consolidated statement of financial position as a consolidation
difference, which is a separate reporting item in the amount of PLN 144 127 thousand in the
consecutive years 2013 and 2014. Financial report contains information about the acquisition
of shares in the STAWKA Company on 16 October 2014 by the group. Buying more shares led
to the loss of non-controlling interests. The report does not contain information on the
conditions of the transaction (the amount paid, the fair value of net assets STAWKA Company,
accounting policies used in the valuation of the company's assets at fair value). The consolidated
statement of financial position shows that the company's value has not changed since 2013 and
so the goodwill as a result of this transaction.

Moreover, the report also demonstrates the goodwill included in investments in associates
valued by the equity method (note 26), broken down by:

— net assets,
— goodwill, and
— the carrying value of the investment.

The report gives the information on the conducted goodwill impairment test that confirmed the
retention of the current value in 2014, although the allowance of PLN 25 973 thousand was
carried out in 2013 due to the impairment of the cash-generating unit — teleshopping centre.
The report for 2014 indicated two cash-generating units:

— thematic TV channels,
— TV production unit.

There is no data on conducting a test on, e.g. an adopted detailed projection period, the changes
in the real rate of free cash flow to firm and the discount rate.

The disclosure concerning the correction of the goodwill calculation in investments in nC+

associate is given in note 26. It is indicated as a reason for the adjustment to recognize an
additional provision in the amount of PLN 20 972 thousand and reduction of deferred tax asset.
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Therefore, the Group's share in the net assets of nC+ decreased by PLN 6 923 thousand, and
goodwill increased by that amount. There is no value given after the adjustment.

In authors’ opinion, the information disclosed by Media Group TVN is not clear and not
sufficient enough in order to serve as a basis for the proper economic evaluation of goodwill
included among other assets that are to generate future economic benefits. Because of the above,
users of financial reports should pay special attention to the 2014 financial results that are
considerably worsen when compared to previous years’ financial profits.

Case 2: Media group AGORA S.A.

Agora Group consists of 16 subsidiaries, 5 jointly controlled and associates accounted for by
the means of the equity method and 2 non-consolidated companies (including one in
liquidation).

The basic data on the goodwill presented in the consolidated financial report for 2014 and 2013
is shown in Table 3 and 4.

Table 3: Data on goodwill in the consolidated financial report

Net profit Goodwill in Goodwill
Total assets p Goodwill on investments in impairment on
Year In thou consolidation in | subsidiaries consolidation
in thou. PLN PLN ' thou. PLN
in thou. PLN in thou. PLN
2014 | 1556 499 -11 026 311 104 No data 63 265
2013 | 1642857 1179 374 369 No data 0
Table 4: Additional information on goodwill in the consolidated financial report
The Recogr}ised The
method of goodwﬂl . adopted
. . included in | Cash .
Accounting policy on non- . . baseline test
Year .. . . mnvestments | generating
determining goodwill controlling . for
) under the units .
interest equit goodwill
valuation quity impairment
method
The formula for determining
2014 | the goodwill according to yes No data yes yes
IAS/IFRS
The formula for determining
2013 | the goodwill according to yes No data yes yes
IAS/IFRS

Goodwill occurs as a consolidation difference, which is a separate item in the statement of
financial position reports and — in the context of the equity method application by the group —
as a component of the value of shares measured by this method. In the explanatory notes there
are no figures about how to determine the goodwill, although the adopted method of valuation
of non-controlling interests is indicated. In 2014, there was a strengthening of control in Helios
S.A., Ad Taily Sp. z o.0., Sport4People Sp. z o. o, Sir Local Sp. z o. o. subsidiaries by taking
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up the newly issued shares (Consolidated Financial Report of Agora, 2014, pp. 62-64). There
is no data on adopted solutions in the determination of fair value of net assets of subsidiaries
and determining the difference of consolidation. The report introduces no explanation (figures)
on goodwill included in the value of investments for valuation using the equity method. This
also applies to the transaction of acquisition of shares in order to strengthen a significant impact
on associates.

In the note explaining the goodwill as the consolidation difference, there are presented centres
generating future cash flows broken down by:

— Internet,

— newspapers and magazines,
— radio activity,

— outdoor advertising segment,
— market for film screening ,
— sportdpeople.

There is also given a detailed projection period of 5 years to the test for goodwill impairment.
The real rate of changes in free cash flow to firm and the discount rate before tax are also
indicated for this period. There is no explanation provided for the adopted amounts.

The information provided is necessary to verify goodwill for making a possible write-off of
goodwill impairment. In addition to the data, there are no explanations and calculations of the
test for the impairment write-off made in 2014. From the complementary report on the
consolidated financial reports emerges that the write-off due to the goodwill impairment in part
refers to two monthly magazines. The remaining amount of the write-off is not explained as to
the cause.

The report on the activities of the Group Management Board of Agora S.A. for 2014 to the
consolidated financial reports includes general information about testing for the impairment of
assets (Consolidated Financial Report of Agora, 2014, p. 50)]. There are no more details.

The data published in the report on the formation of the consolidation difference or lack thereof
at strengthening controls is not sufficient for a proper evaluation of this asset of the group.
Although information on the carried out write-off contains required key figures by IAS/IFRS,
but it does not allow the verification of the amounts shown. There is also no clear and
transparent indication of the reasons for the write-off.

Case 3: Media group Wirtualna Polska Holding S.A.

In 2014 Wirtualna Polska Group encompassed 13 subsidiaries. On 1 October 2014 a legal
merger followed on an acquisition of Wirtualna Polska S.A. that was subject to division into
two organized parts. The Group decided that assets and liabilities separated from Wirtualna
Polska S.A. constituted a business and were legally merged into the acquirer. A business
merged constitutes the integrated set that is capable of being conducted and managed as a
business because the department of editorial and advertising activities was separated leaving e-
Commerce Centre within existing Wirtualna Polska S.A.
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The purchase price paid for Wirtualna Polska S.A. amounted for PLN 382 498 thousand and
included no contingent consideration. With reference to the acquisition of Wirtualna Polska
S.A., the Group concluded a loan agreement and it was granted loans in total amount up to PLN
270 million, of which PLN 175 million was dedicated for the purchase of Wirtualna Polska
S.A. The remaining part of the consideration transferred was financed in the form of a capital

increase.

The acquisition method was used in order to account for a business combination and
positive goodwill was disclosed in financial report. According to data presented in financial
report, goodwill relates to a cash-generating unit encompassing trademark “WP.pl”. Trademark
with unlimited time of life was valued at PLN 102 500 thousand. The basic data on the goodwill
presented in the consolidated financial report for 2014 is shown in Table 5.

Table 5: Data on goodwill in the consolidated financial report

Year Total assets | Net Goodwill Goodwill from Goodwill
profit business impairment
in thou. in thou. PLN combination
PLN in thou. in thou. PLN
PLN in thou. PLN
31.12.2014 | 569 820 4149 124 833 92 028 0

The amount of goodwill presented in financial reports was allocated to 4 different cash-
generating units based on IAS/IFRS requirements. The largest one is Wirtualna Polska S.A.
arising from the legal acquisition described above. The entity presents detailed information
about the assets and liabilities’ acquisition-date fair values. Summary of disclosed information
is presented in Table 6.
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Table 6: Additional information about goodwill calculations

Item In thou. PLN
Consideration transferred in the acquisition 382 498
Cash and cash equivalents 5659
Fixed assets 44 392
Trademarks 102 500
Website and WP.pl emails 152 300
Copyrights and other intangible assets 7 699
Trade receivables 31519
Other current assets 27 661
Trade liabilities (32 345)
Loans (477)
Provisions and contingent liabilities (2 872)
Deferred tax liabilities (45 566)
Net assets acquired (in total) 290 470
Goodwill 92 028

Additional to the information presented in the Table 6, the reporting entity informs that the
costs of the acquisition amounted for PLN 12 645 thousand and the indicated value was
expensed in the profit and loss in 2013 and 2014.

Goodwill was subject to an impairment test as at 31 December 2014. Recoverable amount of
cash-generating unit was based on the calculations of value in use. Basic assumptions that are
material to the assessments made include annual revenue increase ratio and discount rate used
in calculating the values. Cash flow projects were prepared based on the 2015 budget, as well
as past financial results and managements’ plans. There is no information regarding specific
amounts of revenue increase ratio used, except for a ratio used for residual period beyond the
five-year forecast period, at the level of National Bank of Poland inflation target of 2,5%.
Discount ratio was estimated using available macroeconomic and market data and it amounts
10,1%.

DISCUSSION

Goodwill is — inherently — an asset much more difficult to assess correctly and accurately than
other assets. Its economic sense is based on a proper assessment of other resources not
recognized in the statement of financial position. Therefore, it requires special care and detail
in the presentation of the reporting and explanatory notes.
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The analysis of selected cases showed that disclosures related to acquired goodwill
presented in the financial reports are not sufficient to assess and correctly interpret this asset of
an entity and group. Great flexibility in a way and scope of information disclosure is
noteworthy, particularly concerning the original determination of goodwill and impairment
testing of its value. Data on the solutions adopted in determining the fair value of net assets and
the determination of non-controlling interests is essential in this case. This discretion also
applies to data on the size of the base adopted for the cash-generating units. Despite formal
complying with the requirements of IFRS 12 on additional disclosures regarding goodwill in
affiliates, the amount is still difficult to interpret. There is no justification for taken baselines if
they are given in the report.

Conceptual framework states that verifiability helps assure that information faithfully
represents the economic phenomena it purports to represent. Verifiability means that different
knowledgeable and independent observers could reach consensus, although not necessarily
complete agreement, that a particular depiction is a faithful representation. Based on our
findings it can be stated that goodwill financial reports’ disclosure does not provide required
information in order to achieve verifiability in the case of 3 analysed entities. It is not possible
to conduct neither direct nor indirect verification, because users of financial statements do not
have any detailed information about input data, formulas or techniques used in order to
recalculate the outputs using the same technology. Moreover, underlying assumption relating
to the future as well as methods of compiling the information was not disclosed.

Given that goodwill is usually a significant part of the total purchase price and important
element of assets, users of financial reports might require a quantitative, and — what is more
important — detailed qualitative description classifying, characterizing and presenting
information clearly in order to make is understandable. Failure to comply with international
standards and conceptual framework requirements might lead to the situation when asset
recognition criteria are not met. The observation made from the analysis shows that entities do
little more than repeat the wordings from IAS/IFRS. This practice does not ensure high quality
of financial reports. Furthermore, the information about the components of goodwill is omitted,
and mathematical calculation is emphasized prioritizing the residual character of goodwill.
Unverifiable estimates resulting in goodwill measurement and amount of impairment loss result
in decrease in reliability. Subjectivity embedded in the application of mathematical formulas
threatens the relevance of disclosed information. On the other hand, subjectivity and hard-to-
verify assumptions call for valuation expertize done by independent professionals.

Our findings are consistent with Ding, Richard, Stalowy (2008) research pointing out that
accounting treatment for goodwill presents the shift from a stakeholder model to shareholder
model, which leads to the preference for short-term rather long-term profit. The move to
actuarial solution was judged by the assumption that financial reports should provide data more
close to market values, and therefore more useful to investors. The observation of no
impairment write-offs even the acquired operations have declined, stands for the short-term
demand for dividends. Also Z. Krizova, J. Sedlacek, and E. Hyblova (2012) conducted an
analysis of goodwill disclosure made by Czech enterprises and obtained similar results pointing
out that companies fail to comply with simple disclosure requirements. In like manner C. Lee
(2011) summarizes his findings concentrated on the ability of goodwill to predict future cash
flows. In his article Lee pinpoints the subjectivity of assumptions underlying goodwill
measurements.

The presented issues related to the reporting of goodwill translate into additional requirements
for the educational process in this regard. The student should possess the ability not only to
calculate the goodwill correctly, but also to recognize and interpret areas of intentional
treatment of this asset from the point of view of building the image of the financial situation of
the entity and the group. Ethical attitudes to the valuation of assets and liabilities are becoming
of particular importance, which requires the introduction of moderated discussion to the
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educational process on a wider-scale and analysis of case studies on different variants of actions
taken by accountants and managers. The student should be sensitive to the fact that, in case of
presenting goodwill in the financial report, lack of information or incomplete information can
mean the inability of its proper assessment. In case of a significant share of goodwill in assets
it could mean the inability to assess correctly the financial position of the entity.

CONCLUSIONS

The history of accounting for goodwill shows that there seems to be no simple way of correcting
the contemporary issues referring to accounting for goodwill. It seems that the developed
solutions created more difficulties than they solve. Financial information presented by publicly
traded companies affects the functioning of capital market, and earnings influence incentives
and decisions regarding directions of investments of scare economic resources. Thus,
economists have a real problem to solve in order to ensure that financial reports reflect a realistic
economic picture of a business entity. As accounting disclosure should be neutral in presenting
the economic facts, ambiguity of choices in financial calculations and presentation shall be
limited to achieve the neutrality. Alternatives are available in the area of goodwill valuation
and presentation, but the choice of one or the other may produce substantially different results
in the statement of financial position and in the statement of comprehensive income. Moreover,
comparability of financial statements, elements of assets, liabilities and equity is deteriorated.

To overcome abuses, the creation of precise regulation might not be enough. The
willingness by companies to disclose unbiased and understandable information is a must.
Because the existence and the value of goodwill mainly depends on the circumstances of the
transaction of business combination, accountants should present the economic nature of
goodwill proving that the item meets the requirement of an asset, especially regarding its nature
and faithful representation of economic phenomena of business combination conducted. The
complex nature of economic resources incorporated in the goodwill oblige for broad disclosures
and fair explanations. Accountants’ awareness is also important in the years following the first
valuation of goodwill. Measurement of goodwill done at the time of business combination loses
its validity due to the changes in economic situation on the market, strategic decisions made
within a company or other variables included in the initial valuation. In order to assure the high
quality of economic information delivered by goodwill position disclosed in financial reports
during the years following business combinations, financial disclosure referring to changes of
estimates and detailed data referring to cash generating units is desired. As goodwill is
inseparable to assets of the acquired entity, the information about the cash-generating unit
(including changes in revenue and profitability) shall be delivered in order to capture the
intangible dimension of the entity. Summarizing, the conducted research suggests that the most
important information is missing in financial reports of Polish publicly traded companies: the
description of the economic nature of goodwill purchased and the changes in the forecasted
economic benefits arising from cash generating unit encompassed in the goodwill.

In authors’ opinion, there is a need for more fundamental approach to goodwill instead of
arithmetical pursuit mostly manifested in the accounting literature and practice. The change in
goodwill presentation would represent a major change in analytical-mathematical bookkeeping,
which could have a serious positive impact on the quality of information disclosed in financial
reports. Stressing the importance of fundamental and conceptual approach to goodwill will not
change any of accounting concepts, axioms or methods at the same time. Of course, there is no
warrant for the proposal that all qualitative information would be of high quality securing that
financial reports help users form appropriate perceptions concerning intangible dimension of
the entity. The awareness of accountants to the need of enhanced disclosure shall be
accompanied by ethical awareness referring to the importance of accounting information on the
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contemporary capital markets. It is not only about accountants, their ethics, knowledge and
competences, but also about investors who attach different valuation weights to various
goodwill components of accounting goodwill numbers.
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Abstract.The values of managers occupy a prominent place in the scientific
research.The role played by individual values in decision making within the
company is less clear. Despite this attention, this study examines the relationship
between managers' individual values and the company's performance.Based on a
sample of 1202 Frenchmanagers, this study aims to explain the system of managers'
individual valueswithin the French company SBF120. A questionnaire was sent to
1,202 senior managerial leaders.

Our results highlight the existence of a positive relationship between the individual
preferences of managers for competence, moral and social values and company's
performance. This study should have academic and practical contributions
particularly for managers seeking to improve the companies’ practices and
organizational functioning within capital market economy.

Keywords: Manager, company's performance, individual values, value system,
financial crisis.

Introduction

The recent international financial crises as Enron and World Com, which were manifested in
the United States from the year (2001) gradually propagated to all the countries the most
developed in the world. Major theoretical and empirical contributions have manifested about
the problematic of these crises, interest has focused on the operation of corporate governance
to address the problem posed by these events and find an explanation that mitigates the
responsibility of of financial institutions managers. The values thus obtained great importance
to the scene of crises and different pressures (especially societal) that companies face their
duties and roles of their managers. These values require more transparency and communication
inside the company with employees and outside the company with the society, while companies
seek to improve the degree of control and empower executives to achieve the company's goals.

These crises have shown the shortcomings of control mechanisms and of the current
system of corporate governance. Several countries such as France, Germany, the UK and others
have taken measures to strengthen accountability of the manager as part of improving their
corporate governance systems through the adoption of new laws, creating long-term security
mechanisms advance shareholder democracy and employee participation in governance,
applying new standards and establishing guidelines for increasing the expectations and
responsibilities of managers. Some laws have been adopted by states in response to these
requirements, so we find that these countries are focused on one main goal is to create
regulations requiring managers to account for their activities and on the control and monitoring
function and their impact on the company.

For this purpose, our study would be interesting to address an essential dimension of
management and corporate governance, namely the manager’s values in the company. The main
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objective is focused to study this dimension based on the level of business performance in the
French context.

Our problem will be particularly understand to what extent and with what impact are the
individual values of managers that can influence the performance in French companies?

The structure of this study is like the following: first we present a review of the literature
on the one hand the values generally, and on the other hand the individual values of manager
within the company. Second, we will justify our methodological choice and the choice of our
samples in terms of size and in a way which we collected data. Finally, we show an analysis of
the obtained results followed by the brought contributions and the various limitations of this
research.

Literature Review

The concept of individual values within the company.

The discussion about the values is also old as companies themselves. Although they are not
new, they have received a lot of pressure in the last five to seven years in several areas of
scientific research, mainly because of the scandals which appeared around the ethical behavior
of the company managers. They are among the very few social concepts that have been used
successfully in all disciplines of the social sciences, and Ball-Rokeach Rokeach (1989). For
example in marketing this concept takes a special importance because of its direct link with
consumer attitudes. In this context the behavior of individuals is impacted well by its values, in
particular their reactions in front of marketing stimuli or their choice of products, bound for
example to how to feed, to get dressed or of mode of transport movements.

At the organizational level, Schein (1985) consider the values as a major component of
organizational culture, and are often described as principles responsible for the management
success of a number of companies. But in spite of their big importance, there is no total
agreement on the nature of values themselves. They were considered as needs, types of
personality, motivations, objectives, public services, attitudes and interests. According to
Rokeach and Bill-Rokeach (1989) the lack of agreement has created problems in interpreting
the results of various studies and how the values are conceptualized, defined and measured in
academic research.

The values are difficult to define because they share similar characteristics with concepts
such as attitudes, preferences and opinions. In the literature there are several definitions of
values. According to Rokeach (1973) values are defined as lasting beliefs leading a specific
behavioral style or end state of existence that is better than another style of behavior. According
to him this concept should take of specific importance in all sciences studying individual
behavior.

The literature on theories of values (Schwartz and Bilsky, 1990; Rokeach and Ball-
Rokeach, 1989; Elects 1996) focuses on the stability of the values and their structure. Schwartz
(1994) argues that the values are structured by a combination of social and psychological
conflicts. Over time, these conflicts and harmonies between the value priorities translate into a
structure or system of values. It states that the differences between the structures of values
explain the individual behavior and the impacts in terms of decision making. To identify the
different definitions of individual values, three main theoretical contributions can be retained:
Studies of Rokeach (1973) indicated RVS (Rokeach's value survey) approach Kahle (1983) and
that of Schwartz and Bilsky (1987).
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Rokeach's Approach

By the late 1960s, Professor of Psychology at the University of Michigan Milton Rokeach
developed a special interest faces human values. « Sustainable beliefs determining a specific
behavior mode (or aim of existence) is personally or socially preferable to another mode of
behavior (or opposite or converge aim of existence) ». Within the framework of his approach,
values are based on the following five principles:

1. The total valuable number which a person possesses is relatively small;
2. Every individual possesses the same values in various degrees;
3. The values are organized in systems;

4. The antecedents of human values come from the culture of the society and its
institutions and personality;

5. The consequences of human values are manifested in almost all the phenomena
studied in social sciences.

Specifically, he has developed a measurement scale named the Rokeach Value Survey (RVS)
to assess the system of individual values. He has classified the values into two types. First of
all, the terminal values which refer to the personal values or to the social values. According to
him this valuable type refers to beliefs or ideas about personal goals or purpose of existence for
example, collaboration (colleagues of work help each other); motivation (have a rich
professional life); autonomy (having the ability to choose their own work objectives);
satisfaction (have a good emotional state resulting from job satisfaction) and social recognition
(see appreciated contribution to its just value).

The seconds are instrumental values that refer to beliefs or ideas on desirable patterns of
behavior. These values refer to the values of competence or moral values, such as,
Independence (have freedom of action and thought at work); responsibility (answering the
requirements defined in the course of your duties); utilitarianism (act so as to maximize the
global well-being of all stakeholders); the helpful (always ready to do service to stakeholders)
and intelligence (to have the ability to act appropriately to situations). Figure 1 shows the system
of individual values Rokeach (1973) and Table 1 shows all the individual values into two lists
(18 terminal values and 18 instrumental values).

Individual’s
values system

[ Personal ][ Social ] [Competenc ][ Moral ]
| | |

TerminalValues Instrumental Values

Figure 1: Individual’s Values System of Rokeach (1973)
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Table 1: Individual’s Values ofRokeach (1973)

Terminal values

Instrumental values

A comfortable life (a prosperous life)

An exciting life (a stimulating, active life)

A sense of accomplishment (lasting contribution)
A world at peace (free of war and conflict)

A world of beauty (beauty of nature and the arts)
Equality (brotherhood)

Family security (taking care of loved ones)
Freedom (independence, free choice)

Happiness (contentedness)

Inner harmony (freedom from inner conflict)
Mature love (sexual and spiritual intimacy)
National security (protection from attack)
Pleasure (an enjoyable, leisurely life)

Salvation (saved, eternal life)

Self-respect (self-esteem)

Social recognition (respect, admiration)

True friendship (close companionship)

Wisdom (a mature understanding of life)

Ambitious (hard-working, aspiring)
Broad-minded (open-minded)

Capable (competent, effective)

Cheerful (lighthearted, joyful)

Clean (neat, tidy)

Courageous (standing up for your beliefs)
Forgiving (willing to pardon others)
Helpful (working for the welfare of others)
Honest (sincere, truthful)

Imaginative (daring, creative)
Independent (self-reliant, self-sufficient)
Intellectual (intelligent, reflective)
Logical (consistent, rational)

Loving (affectionate, tender)

Obedient (dutiful, respectful)

Polite (courteous, well-mannered)
Responsible (dependable, reliable)

Self-controlled (restrained, self-disciplined)

Kahle's Approach

Further to the work of Rokeach (1918-1988) which was based mainly on American society,
Kahle has also studied the values to ensure their universality. However, his scale is a more
condensed form as the Rokeach; values are person-oriented while those of Rokeach are more
oriented to the society.

74



15" FRAP
Finance, Risk and Accountings Perspectives Proceedings
ISBN 978-3-9503518-4-2

Specifically, Kahle present a list of nine values (L.O.V) terminal purely as follows:

* Sense of belonging;

* The need for excitement;

* The amusement and joy of living;
* Warm relationships with others;

* Personal fulfillment;

* Sense of accomplishment;

* Being well respected;

* Security;

* Self-respect.

The set of these values are person-oriented while those of Rokeach (1973) are instead oriented
towards society. Furthermore, the first six values Kahle are internal because they are from the
individual while the last four are external values. This scale is widely used in academic work
in management, especially in marketing. Its advantage is presented by a small number of values
and its possibility of use during questionnaire surveys (in terms of greater acceptance of the
individual questionned and time saving). By cons, its main drawback present in the fact that
measured values list does not present the difference of individual’s values.

Schwartz & Bilsky's Approach

The approach of Schwartz and Bilsky (1987) is based primarily on the works of Rokeach.
According to this approach the values have played an essential role not only in sociology, but
also in anthropology, psychology and in the other concerned disciplines. We use them to explain
the individuals or the companies, to follow the change over time, and to develop the purposes
through our attitude and behavior.

According to Schwartz and Bilsky (1990), individual values answer to the following definition:
e These are concepts or beliefs that are related to the goals of the existence or desirable
behavior,
e They go beyond the specific conditions and are the conclusion of incentives designed
to achieve personal goals,
e They guide the choices and allow the assessment of behaviors and events,
e They are ordered in order of relative importance as guiding principles of life.

These values answer three needs (the first one at the individual level is the biological need, the
second is the need for a granted social interaction and the third one is the need for survival and
for well-being within the groups). Furthermore, Schwartz developed Rokeach Values Survey
(RVS) by increasing the number of values compared to achieve fifty six values categorized in
eleven domains which are: the auto-orientation; stimulation; hedonism; fulfillment; power;
security; conformity; tradition; spirituality; benevolence; universalism. This instrument set up
to measure the values presented under the name of questionnaire of the values of Schwartz
(Schwartz Value Survey), Schwartz (1992).

Effects of individual valueswithin the company.

As previously indicated, the values have been conceptualized in different ways. To handle more
clear, the research led by Rokeach (1973) and Williams (1968) focused on two types of values.
A type where the value of individual attributed to an object or result. These objects or results
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acquire value through their instrumental relationship with other objects or results which, in turn,
play a role determining to other objects or results.

A second type of value that is more likely to be used to describe a person, Feather (1995).
These values were divided into instrumental and terminal values, Rokeach (1973). Terminal
values, for example, a comfortable life, wisdom ... etc. As its name indicates, on the other hand
the instrumental values are modes of behavior, eg, honesty, helpfulness ... etc. In this context
Rokeach proposed a functional relationship between the two values (instrumental and terminal)
in which the instrumental values describe behaviors that facilitate the achievement of the final
values.

In our study, we are going to concentrate on the values applying to individuals and not on
the values granted to objects or results. On this occasion, we rely on the ideas of Rokeach (1973)
and Williams (1968), who argue that this approach is more effective for social analysis, because
it can provide a better understanding of individual value and their impacts within the company.

Empirically, research on values provided important indications at the individual,
organizational and societal. One of these domains is to know how the individual values of
managers influenced the decision-making on human resources (HR). This type of research is
mainly based on the idea that values can provide solid explanations behavior. A vast literature
now exists, confirming the influence of values on individual behavior in groups, organizations
and society. At the analysis of the group, Earley (1993) found that the degree of collectivist
values displayed by a group had an impact on individual contributions to the group; On the
other hand at the organizational level, Finegan ( 2000 ) noticed that the emotional values of an
organization will influence significantly the emotional commitment of the employees within
this organization, while at the societal level, Hofstede (1980) seminal work notes the valuable
importance in the explanation of the productivity of countries.

However, McGuire D. and al. (2006) studied the relationship between individual values of
human resource managers (HR) and decision making based on data collected from Canadian
and Irish business managers. These questionnaire data were collected from a total of 340
executives. The results showed a positive and significant relation of the importance of health
and safety values in a decision-making scenario. They also underline the necessity of examining
simultaneously the individual values and the organizational factors as the predictive factors for
the made of good decision in human resources. Finally, this study highlights the attention on
the necessity of the awareness of effects of individual values which will allow improving the
understanding of the process of decision-making within companies.

Begley and Boyd (2000) determine that the individual values must be taken into
concideration in the development of human resources policies and strategies leading to greater
consistency in organizational decision-making and work environment more harmonious.
Similarly, Ranney and Carlson (1992) argue that human resource policies of an organization,
individual values and rules are good indicators of human behavior. The study showed that
values played an important role in the process of decision making.

Based on a sample of fifty managers, Agrawal and Krishnan (2000) examined the
relationship between managerial values and leadership style in the company. They found that
managers who care higher functions give more importance to the system of individual values
that managers who care for lower functions in the course of their company. The results show
that the managers who care of superior functions gave a classification clearly upper to the value
of safety and benevolence and a reduction in classification in the value of the self-direction.
The leadership style was significantly bound to the value of success and the benevolence.

At the organizational level, certain numbers of studies have shown that companies with
high standards of ethical behavior, shared values, and a sense of social purpose are
outperforming their counterparts. This can be attributed to the fact that there is a focal point, or
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a hierarchy of common values around which decisions can be made and that these decisions are
made in a coherent way.

In addition, Reynaud and al. (2008) performs research conducted with 2,728 management
students in 22 countries on 4 continents (America, Asia, Europe and Oceania) using the scale
of values Schwartz (1992) to analyze the individual values of managers and their attitude with
regard to environmental and social responsibilities. This study showed that the values of
individualism on the one hand and universalism of the other are closely linked with the
responsible attitude. Furthermore, individualism is negatively related to the attitude in
environmental and social consideration when universalism is positively related to these two
attitudes.

The influence of individual values exerted by financial investors regarding investment of
companies has been the subject of several studies also, as the article BOYS (2003) examines
the effects of ethical activism about the companies and seeking to determine the relationship
between the presence of different types of institutional investors in the capital of a company
and its ethical behavior. The latter, concludes that institutional investors, particularly collective
investment and the passive investors influence negatively on the ethical behavior of companies.

The recent article by Carlin and Gervais (2009), analyzes how the values of the companies
managers affects the employment contracts, the degree of risk, the potential for growth and
organizational structure. It also shows that bureaucratic enterprises whose growth potential is
low are more likely to win the values of management diligence, and that companies are hiring
from a virtuous agent pool, are more conservative in their investments and a horizontal structure
of the company. It also shows that some agents are virtuous and provide efforts without
referring to additional incentives. Another article by Jeffrey R. Brown et al. (2007) shows that
there is a relationship between the participation of the individual in the stock market and the
values .A person is more likely to participate in the stock market when a higher number of
people in their local environment perform the same decision, In other words, they share the
same ethical values.

Aristotle (2004) proposed that individuals of a civilized society incorporate the values in
the decisions they make. Similarly, Akerlof (2007) suggests that social values can affect the
economy by the effect on the choices people make.

This interaction between incentives and social or moral pressure has been studied in the
fields of psychology, Juge and Ilies (2002), political sciences, Rose-Ackerman (1999), and the
economy, Frank (1987) and Sen (1987). The common idea in all this literature is that individuals
are both guided by moral values that motivate selfless acts.

In this way, the manager’s values encourage the efficient functioning of their organizations
and influence finally its general culture, Dickson et al. (2001). By supporting these arguments,
Schminke et al. (2005) find that the manager’s values positively influence the ethical climate
of organizations and the moral values of this last form the overall value of the company
structure.

In auditing Karacaer S. and al (2009) studying the effects of personal values on ethical
decision making of the listener in two countries, namely, Pakistan and Turkey. They conducted
the study with a sample of professional auditors and certified in these countries to assess their
preferred values using the Rokeach Value Survey (RVS). This study found no statistically
significant difference between the average values of moral intensity in both countries. On the
other hand, it showed statistically significant differences between the terminal values and
instrumental values of auditors in the studied countries. Finally this study asserted that
contextual factors, such as organizational or professional values, have a significant impact on
behavior in the context of the business, and the importance of the presence of of the very strong
professional standards regarding audit to improve the behavior of auditors.
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This basic empirical research indicates that there is a significant relationship between the
individual manager’s values and decision making. The individual values have become
prerequisites for effective leadership in modern organizations. Ethics, leadership and values
have received much attention. The individual values explained, to some extent, a series of
decisions and style of management in the company. However, business managers have to make
decisions not only taking into account the benefits they bring, but also how they affect other
people, Stansbury J. (2009). The best managers must know their values and ethics in their
leadership style and actions. It is necessary to provide full and accurate information, where
there is a personal obligation, professional, ethical or moral to perform these actions.

We can conclude that the individual values have long been associated with individual
behavior when decision making. The potential influence of these values on decision making
and behavior was found in the empirical literature Frederick and Weber (1987); Hunt and al
(1989) and Rokeach, (1973). However, there is little empirical links between values and
business performance. One reason for this limited number of research could be the lack of full
agreement on the nature of values themselves. In addition, there are relatively few studies on
the values in the literature of accounting and finance. What was led to questions through this
article on the influence of individual manager’s values on the overall performance of the
company.

Research Methodology

According to the explanatory and causal nature of our problem of research based on the study
of themanagers' individual values in the French companies context, we are in a positivist
paradigm which is going to allow us to explain generally the different values of managers as
well as the link of causality between these values and the company's performance. Based on
both theoretical and empirical research, this study aims to investigate empirically managers'
individual values using the Rokeach Value Survey (RVS).

Sample and data collection

Our initial sample contains 120 companies quoted in stock exchange. We chose the most
important companies component stock index SBF120! in France. For the data collection,
questionnaire data was collected from a total of 1,202 managers of highest managerial level (for
example, the Chief Executive Officer (CEO) of the company, the chairman of the board of
directors, the directors of the board ... etc.). In the end, we got 93 valid responses to this survey.
Table 2 shows the demographics profile of participants.

IThis is a stock market index for large French companies traded, it is composed of three major indexes are: CAC40,
CAC Next 20 and CAC Mid 60.
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Table 2: Demographics profile of participants (in percentages)

Demographics %
Gender
Male 93
Female 07
Age
(30-39) 04
(40-49) 13
(50-59) 21
(60-69) 56
(70 et plus) 06
Highest degree
Universities 05
MBA 15
Business schools 55
Engineering schools 20
Other 05
Level of management
Top management 83
Middle management 18
Hypothesis

From our objective of this study, we test the following two hypotheses concerning of managers'
individual values. On a side the instrumental values of manager and on the other side the
terminal values of manager.

The following assumptions refer to the structure of the value system of Rokeach (1973)
with the classification of Weber (1990) has developed a classification system that category each
Rokeach values (1973). Instrumental values as moral values or skills and terminal values as
personal or social values. The first hypothesis refers to the instrumental dimensions of Rokeach
values (1973) test the impact of two categories of instrumental managers values (instrumental
values of competence and instrumental values of morality) on the company's performance. So
we can present the following hypothesis:
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Hypothesis 1: The instrumental values of managersare linked to company performance.

HI.1: There is a positive relationship between the individual preferences of managersfor
competence values and company performance.

H1.2: There is a positive relationship between the individual preferences of managersfor
moralvalues and company performance.

The second hypothesis refers to the dimensions of the terminal values Rokeach (1973) test the
impact of two categories of personal and social manager terminal values on the company's
performance. We can suggest the following hypothesis:

Hypothesis 2: The termenal values of managers are linked to company performance.

H2.1: There is a negative relationship between the individual preferences of managersfor
personal values and company performance.

H2.2: There is a positive relationship between the individual preferences of managersfor social
values and company performance.

Choice and definition of variables

The performance of the company:

The notion of performances of the company can be approached through its results, of highly-
rated one financial result and accountants and on the other side stock-exchange results. Several
ratios based on the data financial and accounting can calculate the financial performance such
as, the ratio ROA "Return On Assets" who calculated from the net income divided by the total
of the assets of the company; Daines (2004), Adam and Santos ( 2005 ), Eisenberg and al
(1998), Lazarides and al (2009); and the ratio ROE "Return On Equity" which equals in the net
income divided by the book value of own capital, Bouri and Bouaziz (2007), Brown and Caylor
(2004), Lehman and Weigrand (2000).

These indicators present limits and none of them allow to approach in a single calculation
the performance of the company. Consequently, we are going to study the other indicators,
which base itself on the market information of the company to know the Q ratio proposed by
Tobin in (1969) who corresponds to the market values who equals in own capital more the
financial debts of the company and total conversed by the cost of replacement of assets. We
thus chose to measure the performance of the company through these two variables sets
(ROA&Q ratio proposed by Tobin).

Managers' Individual Values

The research is divided on the appropriate way to measure the values. For example, England
(1975) and Wollack and al (1971) using methods that measure the values independently of each
other. Others, such as, Cable and Juge (1996), Meglino, Ravlin and Adkins (1989) used
methods for assessing preferences between different values. Although there are several
classifications of theoretical values the most known and applied method of measuring value is
assigned to Rokeach (1973). Most studies on the values in accounting and management used
the Rokeach Value Survey (Rokeach Value Survey) in 1973, and there are many empirical
studies support the validity and reliability of RVS (for example, Shafer and al, 2001; Wilson
and al 1998; Wright and al, 1997).
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This instrument, which has been widely used in the study of values for its development contains
two lists of 18 terminal values and 18 instrumental values. Two measures of individual values
were obtained using the measurement scale values proposed by psychologist Milton Rokeach
(1973). Terminal values scale and instrumental values scale. The values in the two scales were
presented before in Table 1. Rokeach used a ranking system where each respondent rated 18
values on a scale by order of importance.

However, Weber (1990) developed a classification system that category each Rokeach
values (1973). Instrumental values as moral values or skills and terminal values as personal or
social values. This classification system is presented in Table 3.

In the end, we asked the managers of French companies assess each value on a scale of 7
following:

1. Opposed to my values
2. Not important

3. Low importance

4. Moderately important
5. Important

6. Very important

7. Essential

Table 3: Weber's Classification of Rokeach's values (1990)

Panel A: Classification of Terminal Values Panel B: Classification of Instrumental Values
Variable Classification Variable Classification
A comfortable life Personal Ambitious Competence
An exciting life Personal Broad-minded Competence
A sense of Personal Capable Competence
accomplishment

A world at peace Social Cheerful Moral

A world of beauty Social Clean Moral
Equality Social Courageous Moral

Family security Personal Forgiving Moral
Freedom Personal Helpful Moral
Happiness Personal Honest Moral

Inner harmony Personal Imaginative Competence
Mature love Personal Independent Competence
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Panel A: Classification of Terminal Values Panel B: Classification of Instrumental Values
Variable Classification Variable Classification
National security Social Intellectual Competence
Pleasure Personal Logical Competence
Salvation Personal Loving Moral

Self-respect Personal Obedient Moral

Social recognition Personal Polite Moral

True friendship Personal Responsible Competence
Wisdom Personal Self-controlled Neither

The variables of control: we use in our study the variable of control susceptible to have an
impact on company ‘sperformance.

The size of the company: in the literary men the influence of size of the company on the
performance is contradictory. In (2007), Poulain-Rehm asserts that there is no significant
relation between these variables while Cheffoul (2009) shows that the size of the company,
impact negatively the performance. However, Crepon and al. (1998) Show a positive and
significant influence between both variables.Size of the company: the logarithm of the total of
the assets of the company.

Empirical results and discussion:

First, we present through Table 4 the average scores and ranking of values of the Rokeach Value
Survey (RVS) in the countries studied (in France). The data presented in this table show many
differences in the results of the terminal and instrumental values. For example, intelligence;
enthusiasm; courage; responsibility and honesty were among the five most recorded
instrumental values. Similarly, the reliability; coherence; pleasure; motivation and satisfaction
were assessed as the five highest residual values. One of the interesting findings is that
instrumental values ambition; independence; rationality; indulgence and helpful were among
the lowest values. Furthermore, the table also shows that the conformability; the stability of
careers; respect for tradition and altruism were classified among the lowest terminal values.
Therefore, we find differences in preferences of company directors for testing against the values
of importance realized by Rokeach in 1973.
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Table 4: Mean value ratings and value ranks (N=92)

Instrumental values | Mean | SD Rank | Terminal values Mean | SD Rank
Cheerful 6,4 0,727 |1 Pleasure 6,37 10,722 |1
Intellectual 6,27 0,891 |2 A sense of accomplishment 6,24 0,869 |2
Courageous 6,18 (0,937 |3 A world at peace 6,23 0,973 |3
Responsible 6,17 0,872 | 4 Inner harmony 5,88 0,837 |4
Honest 5,97 1,094 | 5 Happiness 5,86 0,921 |5
Self-controlled 5,93 1,23 |6 Freedom 5,83 1,034 |6
Broad-minded 5,93 0,823 |7 Family security 5,57 0,746 |7
Imaginative 5,87 0,986 |8 Wisdom 5,55 1,062 | 8
Capable 5,76 10,856 |9 Equality 5,38 1,397 |9
Independent 5,73 0,973 |10 Social recognition 5,38 1,283 | 10
Ambitious 5,61 0,901 |11 National security 5,23 1,335 | 11
Logical 539 1096 |12 A comfortable life 5,02 1,317 |12
Forgiving 5,32 1,414 |13 A world of beauty 4,97 1,346 | 13
Polite 5,11 0,955 | 14 Mature love 4,88 1,156 | 14
Clean 5,08 10,986 |15 Salvation 4,71 1,075 | 15
Loving 4,72 0,894 | 16 An exciting life 4,6 1,375 | 16
Helpful 4,62 1,067 | 17 True friendship 4,41 1,549 |17
Obedient 4,6 1,187 |18 Self-respect 4,28 1,009 |18

Regarding consistency or reliability of our values tested Cronbach's alpha for our scale was as
follows:

Managers’individual Cronbach’s
values Alpha

Instrumental values

Competence ,673
Moral ,763
Terminal values

Social ,833
Personal 877
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The Cronbach's alpha can take multiple values. Its value is between 0 and 1. Most scientists
agree on a minimum value equal to 0.7 for the test to be considered reliable, others set the value
to get at least 0.8.

In addition, we have verified that no correlation was also higher than 0.80 between the
interactions of the variables studied. The results of the correlation matrix obtained and presented
in Schedules 1, 2.3 and 4 at the end of this study, we reveal that there is an absence of strong
correlations between the interactions of four groups of the centered values.

Then, we verified that there is no multi collinearity problem. We noticed that the variables have
avalue of VIF "Variance Inflation Factor" ranging from 1.000 to 1.002, well below the standard
values (VIF <3.3). In addition, the test statistic Durbin-Watson (used to detect autocorrelation
in the residuals from a linear regression) shows a value of 1.565 which is well within the range
of zero to four. A value close to zero indicates a positive autocorrelation, values located around
2 show an autocorrelation absence and if we approach 4, there is a negative autocorrelation.
The following table summarizes the results of these tests.

Durbin-Watson Collinearity Statistics

Tolerance VIF

Competence Values 1,967 ,998 1,002
Moral Values 1,556 1,000 1,000
Social Values 1,958 ,998 1,002
Personal Values 1,565 1,000 1,000

Regarding the results of the regression analysis that examines the relationships of all variables
with the company's performance. Tables 5 and 6 present the summary of these results.

Table 5: Results of regression analysis (ROA)

Variable R | R | Adiwsted g )T | sig
R-squared

Instrumental values

Competence ,593 ,351 ,337 ,266%* | 3116 | ,002
Firm size - - - -,543** | 6,349 | ,000
Moral ,579 ,335 ,320 ,234%%* 2,71 ,008
Firm size - - - -531%* | -6,15 ,000
Terminal values

Social ,579 ,335 ,320 ,233*%*% | 2,689 | ,008
Firm size - - - -518%* | -5,989 | ,000
Personal ,591 ,349 ,335 ,262%* | 3,065 | ,003
Firm size - - - -,527*%* | -6,158 | ,000

*p<0.05. ; **p<0.01.
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Table 6: Results of regression analysis (Q Tobin)

Variables R R? ;1‘;2" Beta T Sig.
Instrumental values

Competence ,386 ,149 ,130 ,207% 2,112 |,037
Firm size - - - -,543** 1-6,349 |,001
Moral ,401 ,161 ,142 ,234% 2,409 |,018
Firm size - - - -,328** 1-3378 |,001
Terminal values

Social ,366 ,134 ,115 ,167 1,687 |,095
Firm size - - - -,318*%* 1 -3221 |,002
Personal ,384 ,148 ,129 ,203% 2,079 |,041
Firm size - - - -,324** 1-3309 |,001

*p<0.05. ; **p<0.01.

As regards the first hypothesis H1.1, there is a positive relationship between the individual
preferences of managers for the values of competence and performance of the company, Tables
5 and 6 we learn that it is broadly confirmed. Indeed, all skill values are positively related to
performance of company, it is more the individual preferences of managers to increase the
values of responsibility, independence, rationality, imagination, ambition, broad-mindedness,
competence and wiser now achieved a good overall performance. This result affirms the
argument found in studies of Frederick and Weber (1987) and Hunt and al (1989) where
individual values are associated strongly to individual behavior at the time of decision making
that could improve the performance and creation values in the company.

Then, with respect to the hypothesis H1.2, there is a positive relationship between the individual
preferences of managers for moral values and business performance, the results confirm this
argument. In this way, the moral values of the managers (excitement, elegance, courage,
forbearance, utilitarianism, honesty, helpfulness, obedience and compliance) promote the
efficient operation of their organizations and ultimately influence their overall returns. By
supporting this argument, Schminke and al. (2005) also find that the values of managers
positively influences the ethical climate of organizations and the moral values of these, form
the overall value of the company structure.

Finally, as regards the second hypothesis, which refers to the terminal dimensions values of
managers test the impact of these two categories of personal and social values on the
performance of the company, Tables 5 and 6 show that there is a positive relationship between
the individual preferences of managers for social values (reliability, stability careers, justice
and equality) and company performance. Then, our study does not confirm the hypothesis H2.1
where it is assumed that there is a negative relationship between the individual preferences of
managers to personal values and corporate performance.
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Compared to our control variable, our results show that firm size is an important determinant
of the company’s performance. Tables 5 and 6 show that there is a negative relationship
between the two variables. These results are consistent with our expectations and validate those
identified in previous research as Cheffoul (2009) which states this relationship.

Overall, we can conclude that our main assumptions are confirmed, since we find that the
more the individual preferences of managers for the values of competence, moral and social are
high, also the company's performance level. The research results obtained are similar to many
empirical studies in the academic literature as Jeffrey R. Brown and al. (2007), Aristotle (2004),
Akerlof (2007), Rose-Ackerman (1999), Frank (1987) and Sen (1987). This basic empirical
research indicates that there is a significant relationship between the individual values of
leadership and decision-making, which subsequently positively impact the overall performance
of the company. In addition, individual values have become prerequisites for effective
leadership in modern organizations. We can conclude that the individual values of the managers
globally prominently in major French companies.

Contributions and Limitations

This study may have several contributions to both academic and practical implications for
different reasons. From an academic perspective, our study was interested to deal with an
essential dimension of management and corporate governance, namely the individual values of
leadership in French companies. These values obtained a big importance in front of these crises
and different pressures (especially societal) that companies face their duties and roles of their
managers.

Unlike previous research, our research establishes an important empirical analysis to
improve managerial practices, as well as explanation of link of the causality between the values
of leader and the general performance within the French companies. We chose companies
making up most important stock index in France SBF120. A questionnaire was sent to a final
sample consists of 1202 high-level managers managerial.

This study also has practical implications, because it allows a better understanding of
individual values of company’s managers, as well as a link explaining the causality between
these values and performance within large French companies. This can provide useful
information for the professionals which are company’s managers or financial institutions at the
time of decision-making and more effective strategic choices. However, our study also has
some limitations that may constitute important research avenues for further work. The most
important is related to the size of the sample that we have represented the French context by the
companies making up the most important stock index in France SBF120 which certainly are
large companies in France, but would be important to have other French companies of different
sizes. Thus, as part of future work, it would be interesting to enlarge the sample by including
other managers of European companies, which would have a more developed vision of the
European context.

Conclusion

Since the late 1990s, the managers have faced increasing demands from one side of the part of
financial and accounting markets, but also from various internal and external stakeholders
increasingly influential. These requirements put the leader in an awkward position because he
is asked the latter to give more effective strategic choices, allowing the company to live and
develop in an uncertain and complex environment. They seek to find a model of responsibility
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on which they will rely upon decisions to try to reduce the unpredictability and uncertainty in
which they are located.

The main objective of this study is to better explain the system of individual values of
managers within the company, and then we study the impact of these values on the performance
of French companies. We chose the most important component stock index SBF120 companies
in France. A questionnaire was sent to 1202 senior managerial managers. The results show that
over the individual preferences of managers for the values of competence, moral and social are
high; also the company's performance level is high.
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Annex 1: Pearson’s Correlation (Competence values)

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.
1. Ambitious
2.Broadminded ,173
,100
3.Capable ,390%* | ,368%*
,000 ,000
4.Imaginative 115 -227% ,067
275 ,029 ,527
S.Independent ,253% ,183 J317%% | 535%*
,015 ,080 ,002 ,000
6.Intellectual ,161 -,095 -,015 ,166 ,061
,125 ,365 ,889 ,114 ,565
7.Logical ,293%*% | 158 ,320%% | 124 J315%% | 221%
,005 ,133 ,001 ,238 ,002 ,034
8.Responsable ,283%% | 202%*% | 351%*% | 124 ,A483%*% 1,038 ,207%*
,006 ,005 ,001 ,178 ,000 , 723 ,048
9. ROA ,249%* ,144 ,195 ,081 ,215% ,09 ,114 -,031
,017 ,170 ,063 ,444 ,039 ,329 ,280 ,770
10. Q of Tobin ,260%* ,056 ,206%* ,097 ,176 -053 | ,212% -,134 ,689%%*
,012 ,599 ,049 ,357 ,093 ,615 ,042 ,202 ,000
11.Firm size -,011 ,052 ,118 -,088 -,166 ,079 ,124 ,138 - S13%% | - 321%*
919 ,625 ,261 ,406 ,114 455 ,240 ,191 ,000 ,000

**_Correlation is significant at the 0.01 level.*. Correlation is significant at the 0.05 level.
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1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.
1.Cheerful
79
2.Clean
,007
,019 ,318%%*
3.Courageous
,859 ,002
-,050 LA464%% | 287**
4.Forgiving
,637 ,000 1,005
-,197 ,184 1,192 -, 124
5.Helpful
,06 ,078 1,067 ,241
-, 246% | S522%* | 61T7** | 454%* | 272%*
6.Honest
,018 ,000 |,000 ,000 ,009
-, 178 LA486%* | 194 ,367F% | 531%* | 643%*
7.Loving
,089 ,000 1,063 ,000 ,000 ,000
-, 282%% | 308%* | 423** | 135 J719%% | 582%* | 710%*
8.Obedient
,007 ,003 1,000 ,198 ,000 ,000 ,000
-,206% |-,102 |,112 -311%*% | 699** | 140 A10%% | 738%*
9.Polite
,049 332 1,286 ,003 ,000 ,182 ,000 ,000
,018 , 156 |,113 ,134 ,219% 1145 ,198 ,164 ,046
10. ROA
,864 ,137 1,284 ,202 ,036 ,168 ,058 ,118 ,6601
11. Q of Tobin -,25 ,133  |,137 ,100 ,183 ,105 ,205% | )221*% | ,146 | ,689%*
,816 208 [,191 ,345 ,081 ,319 ,050 ,034 ,165 {,000
12.Firm size -,005 -,070 |-,097 -,133 ,040 ,009 ,094 ,070 L1182 [ -513%* [-321%*
,962 ,509  |,358 ,205 ,702 929 ,370 ,509 ,082  |,000 ,000

**_Correlation is significant at the 0.01 level.*. Correlation is significant at the 0.05 level.
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FRANCE

Annex 3: Pearson’s Correlation (social values)

1. 2. 3. 4. 5. 6.
1.A world at peace
,366**
2. A world of beauty
,000
,646%* | 532%*
3.Equality
,000 ,000
,636%*% | 530%* | 677**
4.National security
,000 ,000 ,000
,140 ,158 ,201%% | 240%
5.ROA
,182 ,134 ,005 ,021
6. Q of Tobin ,094 ,166 ,167 ,157 ,689%*
,374 115 ,112 ,340 ,000
7. Firm size ,013 -,010 -,131 -,014 S, 513%% |32 %*
,898 ,922 ,214 ,892 ,000 ,000

**_Correlation is significant at the 0.01 level.*. Correlation is significant at the 0.05 level.
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1. 2. 3. 4. 5. 6. 7. 8. 10. 11. 12. 13. 14. 15. 16. 17.
. A comfortable life |1
. An exciting life ,054**
,000
. Accomplisshment ,533%* | 238%*
,000 ,023
. Family security A68%% | 631%* | 400%*
,000 ,000 ,000
. Freedom ,705%*% | 538** | 181 ,243%*
,000 ,000 ,084 0,02
. Happiness A10%* | 614%* | 455%% | 550**% | 470%*
,000 ,000 ,000 ,000 ,000
. Inner harmony -,008 111 -,142 ,162 ,293%* ,021
,943 ,294 ,178 ,122 ,005 ,845
. Mature love A20%% | 681%* | 269%* | 780** | 267**F | 428%*% | 4]17**
,000 ,000 ,009 ,000 ,010 ,000 ,000
. Salvation ,323%% 1 440** | 076 ,0689%% | 260** | 280%* | 278%*% | 529%*
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1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.
,002 ,000 472 ,000 ,012 ,007 ,007 ,000
LO81%% | 500%* | 436%* | 559%% | 574%*% | 505%*F | 353%* | 52Q** | 442%*
10. Self-respect
,000 ,000 ,000 ,000 ,000 ,000 ,001 ,000 ,000
11. Social recognition |,515%* | 474%%* | 755%* | 611** | ,208* ,097%% 1 -111 A68%*F | 257* AT76%*
,000 ,000 ,000 ,000 ,047 ,000 ,293 ,000 ,013 ,000
12. True friendship -,042 L301%% | 277%* | 576%* | -188 J311%* 1,089 AB2FE | 542%% | 339%x | 4T3k
,690 ,004 ,008 ,000 ,073 ,003 ,397 ,000 ,000 ,001 ,000
13. Wisdom ,266%* ,703%** 1045 A32%% | 269%* | 238%* ,125 A39%% 1 269%* | 273%* | 134 ,333%%*
,010 ,000 ,608 ,000 ,010 ,022 ,236 ,000 ,009 ,009 ,203 ,001
14. Le plaisir ,015 ,086 -,09 ,077 ,190 ,046 A438*%% 119 A25%% | 247* -13 ,216%* ,059
,89 421 ,394 ,464 ,069 ,601 ,000 ,257 ,000 ,017 ,218 ,039 573
15. ROA ,229% ,155 ,266% 1,164 ,269%% 1176 ,192 ,181 ,148 ,257% ,080 ,051 ,185 ,109
,028 ,139 ,011 ,119 ,010 ,093 ,066 ,850 ,016 ,013 ,448 ,631 ,077 ,303
16. Q of Tobin ,130 ,204 ,120 ,195 ,180 ,181 ,166 ,255% ,043 ,186 -,032  [,032 ,199 ,04 ,689%%*
,216 ,051 ,255 ,062 ,086 ,084 ,113 ,012 ,684 ,076 ,759 ,673 ,057 ,706 ,000
-,025 -036 |-,053 |,101 119 ,044 -,097 ,053 -,053 ,056 ,146 ,095 -,189 -,127 S S13%% |- 32]%*
17. Firm size
,815 ,132 ,614 ,336 ,259 ,674 ,359 ,615 ,616 ,593 ,164 ,369 ,072 ,229 ,000 ,000

*k

. Correlation is significant at the 0.01 level. *. Correlation is significant at the 0.05 level.
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Abstract. Following the high profile financial scandals of 2007-2008, corporate
management has been faced with strong pressures resulting from more regulatory
requirements, as well as the increasing expectations of various groups of
stakeholders. The responsibility acquired a big importance in front of this financial
crisis. This responsibility requires more transparency and communication, inside
the company with the collaborators and outside of the company with the society,
while companies try to improve the degree of control and to authorize managers to
realize the objectives of the company. The objective of this paper is to present the
concept of the responsibility generally and the various types of manager’s
responsibility in private individual within the company, as well as the explanatory
theories of this responsibility through the various perspectives such as: economic,
political, social and behavioral. This study should have academic and practical
contributions particularly for regulators seeking to improve the companies’
practices and organizational functioning within capital market economy.

Keywords: Manager, accountability, corporate performance, financial crisis,
behavior.

Introduction

Since the end of 1990s the managers were confronted with increasing requirements on one side
on behalf of the financial and accounting markets, but also on behalf of the various more and
more influential internal and external stakeholders. These requirements put the manager in an
awkward situation because he is asked the latter to give more effective strategic choices,
allowing the company to live and to develop in an environment of uncertainty and complex.
Furthermore, the recent international financial scandals that have manifested in the early
twenty-first century have shown the shortcomings of supervisory practices and gaps of the
current system of governance of companies. Major theoretical and empirical contributions
showed themselves about the problem of these crises, the interest focused on the functioning of
governance of company to answer the problem posed by the crisis and find an explanation
which limits the responsibility of the managers of the financial institutions.

Therefore the links between the governance and the empowerment are obvious; the good
governance can be realized by a number of blocks of construction such as the responsibility and
other mechanisms. Several countries such as the United States, France, Germany and the United
Kingdom took measures to strengthen the responsibility of the manager within the framework
of improvement of their governance systems of company by the adoption of new laws, creating
mechanisms of long-term security, move forward the shareholder democracy and the employee
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participation to the governance, by applying new standards and establishing guidelines to
increase expectations and responsibilities of the managers. Certain Laws were adopted by the
states of these countries in answer to these requirements, thus we find that these countries focus
on a main objective is to create the regulations obliging the managers to account
(accountability) of their activities so on the function of control and surveillance and their impact
over the company.

The objective of this study is to treat the various types of the manager’s responsibility in
private individual within the company, as well as the explanatory theories of this responsibility.
Firstly, we are going to show the origin of the term «the responsibility «with its numerous
definitions which have been proposed by the researchers according to various disciplines and
in terms of the culture of the country. So, the general responsibility of the company will arrive
at the responsibility of its management (the manager of the company) and the various types of
this responsibility. In the second place we approach the various theories which handle the
concept of the manager’s responsibility in the sense of the company according to different
perspectives such as economic, political, social and behavioral.

The sense of responsibility (Accountability):

« Accountability refers to the perception of defending or justifying one’s conduct to an
audience that has reward or sanction authority, and where rewards or sanctions are
perceived to be contingent upon audience evaluation of such conduct »

Buckley and Tetlock

The concept of the responsibility appeared to the end of the XVIIIth century in the Roman law
during the writing of the civil and penal codes. The article (1382) of the civil code shows that
«Any fact of the man which causes a damage to others obliges the one because of which it
arrived, to repair it ". According to Mercier (2000), this term comes from Latin "Respondere”
(to answer) mean that we are obliged to justify our actions and then to support the consequences
and before any specifying the rights and the duties of the person who must be responsible. Of
more the dictionary Oxford defines the term "responsible" as susceptible to be called to answer
of responsibilities and to be capable of counting or of explaining. On the other hand more /e
petit Robert the responsibility can be defined as the intellectual, moral obligation, to carry out
the duty or a commitment.

The term '"responsibility" reflects mainly a moral or professional, ethical mixture of
responsibility. Most of the definitions of this concept were proposed by the researchers
according to various disciplines and according to the culture of the country. According to Licht
A. N. (2002), the responsibility belongs to an important category of the social standards which
can be collectively called «standards of governance ".

In social psychology, the responsibility is the social and psychological link between
individual decision-makers on one hand and the social systems on the other hand. Edwards and
Hulme (1996), defines it as the process according to which the actors and the organizations are
kept responsible for their actions. From the political point of view, the responsibility is a mode
of exercise of power, thus this concept moves generally of peer with other principles. These
include the delegation, the communication, the autonomy, the authority, the power and the
legitimacy. However the responsibility is put in several terms, legal (civil and penal
responsibility), economic (financial and economic responsibility) and social (social
responsibility of company).

The responsibility is not a universal concept; it is a complex and dynamic term. In most of
the languages, the diverse forms of term of responsibility are used instead of the concept to be
accountable in English. For example, in the French language this concept is source of confusion,
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it is generally connected with the terms of authority, power and obligation to be accountable.
On the other hand in the English language we find two concepts the first one, the
"responsibility" which means the extension of the field of decision of the entity and the second,
the accountability what it is brought to account. For our part, it is in this second sense of the
word responsibility that we are interested.

Finally, it is a complex and dynamic concept. She can be not only defined as a way by
which the individuals and the organizations are kept responsible for their actions but also as a
way by which organizations and individuals assume the internal responsibility during the
elaboration of their mission and the organizational values. This concept leads us generally to
ask some main questions: for what as it is must be responsible. In front of whom must we be
responsible? And what are the ways at our disposal to be responsible?

The various types of manager's responsibilities in the company

To understand the responsibility of the managers of companies, it is essential to specify the
responsibility and the objectives of the companies to which these belong. The term
responsibility of the company includes every relation between the company and its internal and
external actors. Some authors as Dobson (1999), shows that the only responsibility of the
company is to try always to maximize its wealth. Jensen and Meckling (1976), considers the
company as a knot of contracts. The company is a simple function of production and cannot
have of responsibility. She cannot have of preferences, thus it is its agents who are responsible
acts (the managers) because she does not possess clean personality.

The oldest shape of the company is the family company where the owners have the power
of decision and responsibility as individual actor and not collective, Gomez (2003). The
responsibility of the company here (responsibility of its founder) defines itself by the increase
of the economic and financial interests as well as by the environmental protection of production
and the social conditions and naturally the legal rules. The manager is rather guided by his own
reference frame executive (familial) and his values with an objective to guard his reputation
and not to make of damage, Robins (2008).

On the other hand, in a company of shareholder kind where there is a development of the
rights of property, so the separation of the functions (property/manager), the maximization of
the interests of the shareholders appears. According to Friedman (1970), the company has to
try to increase its competence, to respect the rules of market, and to use its resources for
accroitre its profits. Manager's responsibility is thus the profitability of the investments of the
shareholders and the creation of their values. This company logic can be encouraged by
mechanisms of payment aiming at aligning the payment for the leaders with regard to the
maximization of the shareholder value.

Then, in the company of a wider vision (partenariale), it engages a responsibility towards
the shareholders, the customers, the employees, the suppliers, the competitors, as well towards
the other engaging parties which maintain a relation with it. As a consequence the direction of
the company does not focus any more only on the couple leaders/shareholders but on all the
potential engaging parties to contribute to the consequentive creation, and for a not only
economic but also social and environmental objective. On the other hand, the likely conflict
between the managers and the owners exceeds the research for the personal advantages of the
actors. This vision of the company is rather based on the research for the best collaboration
between existing and untouchable active persons. The company is not so any more as a set of
contracts but as a laboratory of knowledge and the competence where the objective of the
governance is to support the global learning and the durable innovation of the company,
Charreaux (2004).
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Thus the responsibility of company becomes that to maximize the creation of total value
for the various engaging parties and the research for an economic and social global performance
through the application of collaborates mechanisms, by aligning the self-interests of the actors,
and by developing the know-how. A new vision of the company developed in 21th century
based on the political and governmental aspects where the company seen as a modern institution
steered not only to way partenariale but with an important public power. Gomez and Korine
(2009). Thus the responsibility of the company rests on all the cultural, social conditions, and
naturally the public standards.

Generally, the responsibility according to its adjective can be contractual liability, social
responsibility or functional responsibility, or according to in front of whom the person is
responsible (manager's responsibility in front of the board of directors). The manager of the
company is responsible for different interests with regard to various engaging parties to the
company. More precisely, and within the framework of the company we can distinguish three
main types of manager's responsibility: the first one is the financial and economic responsibility
where the manager has to try to serve better the shareholders by maximizing the financial and
economic value of the company. The second type of manager's responsibility is the social and
human responsibility towards the various persons who exist inside the company (especially
employees). Finally, the social responsibility of the manager towards all the internal and
external engaging parties of the company.

Manager’s financial and economic responsibility

The traditional theories of the firm are the origin of this type of responsibility, and more exactly
the classic economic theory and the neo-classic theory where the obligation of maximization of
the financial results is the main objective of the company.

According to Adam Smith, the company exists for a function of production of possessions
and services and increase of their profit, and for it the company has to engage all its resources
and its investments. The neo-classic conceptions support this idea that the responsibility of the
company and their managers impose the research for the profit with consequences several times
negative or for the individuals who work inside the company or outside. According to this vision
the manager tried mainly to protect himself against a potential eviction on behalf of the owners
and to favor the objectives associated to the initial creation of their profits.

This type of responsibility is very limited and it is at present illegitimate because it leads
to consider only a single group, that of the shareholders owners and because the others as the
simple factors of production, now in the current theories of organizations the various parts
constitute an important actor. Furthermore, Maslow (1970) shows that the man acts according
to a hierarchy of needs (physiological, of security, social or membership, respect, personal
development) and not only according to the financial interest.

Manager’s social responsibility

The demands of accounts increased to handle wider to include also the engaging parties such
as the employees, the customers or the others, Martin (2009). According to this type of
responsibility the managers of company have obligations towards the persons who work inside
the company and especially the employees {the manager has to make the employees prefer of
justifiable and profitable risk-taking on the long term (not necessarily on the short term) and
not to think still of their pensions}. Thus according to this type the managers have to take
account of the other actors and not only the shareholders.

This type of responsibility neglects the leading role of the company (the outside of the
company) in the life of the organization. Posner and Schmidt (1984) also shows that this model
neglects the role of the other people who can influence the decision of manager (for example
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the suppliers). According to Paved (2000), there is a daily manager’s responsibility compared
with the internal stakeholders (the employees), but also of other responsibility compared with
the external partners (for example the customers, the service of marketing and consumption,
labor syndicates and their relations with the employees) with various interests. On the other
hand we find some manager dedicates himself more on the maximization of the profits of his
company and he privilege the sustainability of their structure, his economic efficiency and he
doesn't hesitate sometimes to lay off employees if it is conducted to ensure the success of his
company.

The societal manager’s responsibility

In this type of responsibility the managers of the company are responsible towards the internal
and external partners of the company and according to this model the role of managing not only
the profit of the internal partners but he owes considers all the external actors when he makes
decisions especially strategic to assure at best the development of the company. We find in this
type of responsibility some manager who gives more importance for the societal stakeholders
which are in relation express with his company. Where it looks for this manager to maximize
their personal prestige in front of these stakeholders and of external valuation to be acceptable
socially.

Freeman (1984) to grant a central place for the manager, according to him the manager’s
responsibility exceeds the traditional vision, the manager plays a political and social role
through the participation the public debate, and through its work with a real team to understand
the multitude of stakeholders and strengthen the credibility of the company.

Finally it is useful to quote that the manager’s responsibility has a temporal dimension that
is the manager is responsible towards his company generally on the long term, thus he must be
conscious of his decisions and his power, and that is the manager is responsible towards himself
before any, as a man and without having what is its work.

The explanatory theories of the manager's responsibility in the company:
various perspectives

Several theoretical currents contribute to the understanding of the general responsibility of the
company, naturally the responsibilities of their manager. We find the works bound to the classic
approach (the theory of agency and the costs of the transactions), the theory of the stakeholders,
the theory of the dependence of the resources in complement with the institutional neo-theory,
the strategic theories, and the behavioral theories. The main initial idea is to favor the ruling
relation and the shareholder as the main key of the performance in the company.

The economic perspective

The work on the governance of company begins from the theoretical hypothesis within the
framework of the theory of agency where there is a relation which defines by a contract between
executives managerial which deposits the power and the capacity to make the decisions (the
manager) of one side and the shareholders on the other side. This traditional model of the
governance limits the objective to explain the financial structure of the company. This relation
of agency leads to a conflict of interests and differences of the points of the seen especially
where there are many asymmetries of information between both parties.

Berle and Means (1932) examined the separation of the functions of property and the
direction, this entrained separation of the conflicts of interests between the managers and the
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shareholders. These conflicts led the manager in pursue other objectives that the main role of
maximization of the shareholder value. According to Williamson (1991), and from wider point
of view of the relation of agency between the manager and the shareholders, the role of manager
is an administrator of the transactions in the company where he has to try always to reduce
transaction costs between the company and all the actors which can be as constituting the
coalition.

According to the theory of the costs of the transactions, this relation of agency can be
bigger in a way where the company can have contracts of the transactions with several parties.
Manager's responsibility of the company rests here to manage the various prohibitions of a way
where each of these parties exit with its profit (naturally through the minimizations the costs of
agency and the costs of the transactions where the company seen as a knot of contracts and a
team of production). According to this vision, the manager follow objectives of economic
nature, his purpose is to satisfy the financial interests. And in this context, manager's
responsibility is minimal; the only obligation for him is to maximize the profit.

According to Jensen (1983) various mechanisms are necessary to align the interests of
mandates and make the manager more responsible, on one hand internal mechanisms to the
company, generally imposed by the law (for example, the board of directors, the general
assembly of the shareholders) and on the other hand of the external mechanisms based mainly
on the power of market (for example, the market recovery, auditors' market).

The political perspective

This theoretical current contributes to the understanding of the responsibility of the manager
through an additional approach in the theory of agency and the costs of transaction. It is about
the theory of entrenchment of the managers. This approach applies to all the partners of the
company and especially the manager who tries to preserve his place in the company and to
increase his entrenchment to reduce the risk of revocation. This allows him to maximize his
power and his discretionary space, besides the various advantages that he perceives especially
his payment.

Entrenchment of managers and their responsibility towards the shareholders

The manager as the agent particular to the company can use the resources to take root and
escape from their responsibility towards the shareholders in a way that he increases his freedom
of action, to increase his pensions and his secondary advantages, Charreaux (1997). From point
of view of the shareholders, this type of behavior followed by the manager is illegal when he
leads to negative consequences concerning the investment and the increase of the general costs
in the company where the manager looks in privilege for his interests and for his personal
advantages, and consequently a negative effect occurs on the wealth of the shareholders,
Paquerot (1997).

According to Sheifer and Vishny (1989) the managers follow several processes of formal
and informal entrenchment. In a formal way, the manager can favor the development of activists
where he uses the asymmetry of information as way to escape from control. On the other hand
and in informal way the manager can make alliances with one or several actors of a quotation
to the company (for example with employees) and on the other side with the shareholders, or
simply through the plurality of offices of manager and administrator, Paquerot (1997). This
manager develops generally several strategies to serves him in the use the averages at his
disposal to have a wider meaning of a word on all the stakeholders. We can quote three types
of strategies through the literary man:
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Firstly he can proceed to the specific investment policy as remarkable tool of entrenchment,
Stiglitz (1992). This type of entrenchment of manager is privilege by several research works
such as Jenses (1986), Shleifer and Vishny (1989).

According to Boot (1992) the company having very specific activists where the manager
tries to take advantage of these activists for its interests (where there are fewer controls on these
activists and on the performance appraisal). These less visible activities in the company lead us
to speak to the second strategy at the disposal of the manager to retread his responsibility; it is
the manipulation of the information. The manager always tries to make the understanding of
the very difficult information. According to Charreaux (1997), he favors the disclosure of the
information which is useful for his human capital and as well increases the uncertainty
perceived by the other rival managers through these manipulations.

Another type of managers' entrenchment strategies is the one relational network in a formal
or informal way; in more these networks can be made with all the actors of the company.
Paquerot (1997) shows that the manager can realize relations with one or several groups of the
shareholders. He tries to make a relational network with the employees where he can keep his
post and at the same time realize employee’s interests.

By the way informal, the manager can establish low relations on his capital with the
administrators of the company through the connections of the board of directors especially if
he is at the same time general president of board meeting, Pichard (1998). On the other hand he
can realize relations with other administrators outside of the company when he is mandate in
other company, thus that to allow him to make exchanges with them and he profit in that case
of the confidence to make an advantage and take root more. We can conclude that the impact
of this type of behavior followed by the manager is unfavorable to the interests of most of the
actors of the company where its performance is not easily observable.

The stakeholder theory and manager’s responsibility

Today, the decision of manager affected by the social pressures so that he to consider his
responsibility towards in sound aggravate. The origin of thought on which the manager must
be responsible and in the work of Dodd (1932), quoted by Mercier (2010). Dodd (1932) shows
that the field of the responsibility of the augment manager for all the groups which are in
connection with the company. According to him, there are three main groups of interests:

Firstly, the group of the shareholders which invests capital in companies, thus the manager
has to protect and reassure their investments and be responsible in the use of this capital to
handle which to allow maximizing their profits. Then, the actors who give their human effort
so that the company to live and develops where the manager has to take into account their
safeties, wage satisfaction and other rights. At the end, it is the group which exists outside of
the company that is the customers, the suppliers and the company generally where the manager
owes satisfied their expectations as regards products and services.

The concept of fascinating parties is wide and ambiguous. It is used in several domains but
essentially in the business administration. Freeman (1984) defined the stakeholders by all the
individuals or the groups which can affect or are influenced by the decisions of the managers
of the company (that is in a positive way or in a negative way). These stakeholders can be
classified in a simple way between the internal stakeholders (the actors inside the company
especially the employees, the shareholders and the managers) and the external stakeholders that
is all the groups which have implicit or explicit relations with the company, for example the
suppliers, the government, the competitors or the environment.

This theory exceeds views it classic of the company. It looks for the interests of the
stakeholders not shareholders and to widen the field of the manager’s responsibility, Mercier
(2001). Furthermore, it is the theory most frequently usable through the academic literature, it
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presents the company as a group of collective interests and it helps the manager to make more
useful and more effective decisions and in a strategic way because of their skills, Freeman
(1984).

According to Donalson and Preston (1995), there are three main visions of this theory,
worth knowing descriptive, instrumental and normative vision. According to the normative
vision, this theory allows to legitimize actors' interests not shareholders of the company and to
escape the classic vision. Then, this vision allows identifying the values and the obligations
where the manager can guide the company in a strategic way, (the social performance of the
company here is very important), thus this vision gives an ethical foundation to the theory.

According to the instrumental aspect, this approach shows that the manager has to manage
the relations with the stakeholders of a way which allows him to realize the purposes of the
company and to report the responsibilities towards the owners of the company, Jones and Wicks
(1999). At the end and from point of descriptive view, this model helps to explain the behavior
and the relations of the company with sound aggravate, and how the manager must be
responsible towards the interests of the various stakeholders. Finally it allows taking advantage
of the history of the company to have opportunities at the future, Donalson and Preston (1995).

We can conclude that the theory of the stakeholders reformulates the role of manager and
the company widens the vision of agency. In this context and from responsible point of view,
the manager has to try to reduce the risks which can influence the interests of all the actors,
created by the pensions for the various partners with an optimal balance of the interests, and
develops his company. As a supplement to the partnership approach of the theory of the
stakeholders, the theory of the integrated social contracts shows that the company director have
a moral and ethical responsibility towards the stakeholders and in collective way, Mathieu and
al (2010). According to her the company lives in a place where he has to respect and serves the
interests of the company, that is the behavior of manager owes considers that his company
signed an implicit contract with the company where it develops.

On the other hand, we can quote that this theory knows some limits, of a highly-rated it is
difficult to encircle all the interests of all the stakeholders especially with a rationality limited
by manager, and on the other side it is difficult also to control if the manager was very optimal
in its decisions concerning these stakeholders. Thus it is relevant to envisage the possible
reconciliation of the theory of the stakeholders with other paradigms as the theories of the
strategy based on the skill and the institutional neo-theory. These various different brought
theories propped up important regarding the manager's responsibility.

The social and behavioral perspective
Theory néo institutional and manager's responsibility

The basic idea of the theory néo institutional is the fact that companies adapt themselves not
only to the internal constraints but also to the values of the company external. The new
institutionalisms try to describe the processes which transform the practices and the
organizations into institutions. Richard Scott (1992) defines the institutionalization as " the
process according to which the actions are repeated and give by this fact a meaning similar to
the other actions ".

This theory offers the ground the most exploited in the understanding of certain behavior
in the company. It shows that the manager tries to adopt behavior acceptable legally and
competitive. The legitimacy where the company tries to realize it comes from the cultural and
social requirement on it. According to Suchman (1995), this legitimacy is a generalized
perception that the actions of an entity are desirable, suitable and corresponding to a system of
standards, values, faiths and definitions socially built.
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Dimaggio and Powell (1983) stipulate that the fast distribution of quality circles in the
American companies is motivated by the legitimacy of the companies which adopted these
practices and not by their efficiency. This legitimacy is so much looked for especially in an
uncertain environment. It becomes a need for which companies try to acquire. Each of the
managers looks by making a decision to legitimize towards his company and towards the other
members of the company. The legitimacy is translated here on the level of the managerial
decisions by a more acceptable decision. The managers try to legitimize their decisions of
investment, financing or governance (for example, the decision of reduction or increase of the
size of the board of directors may be explained as search legitimacy.

Thus these questionings of the legitimacy can have a positive influence, where they urge
the managers to emphasize the necessity of managing well the social and environmental risks,
thus they support the development of a responsible reflection for the manager. On the other
hand, Assaba and Lieberman (2006) underlines that when a set of social players adopt a
behavior, this behavior will be considered as institutionalized and other social actors would be
incited to adopt it without any reflection.

In this context, the institutional neo-theory postulates that the organizations which evolve
in the same organizational field tend to develop more and more complex common standards
and have to acquire gradually similar behavior. This comes back to the existence or from
explicit rules or from the laws which aim at assuring this mechanism of convergence, or usual
activities which are underlain by standards, values and expectations, with cultural character, or
still by the wish to be or to look like the others.

However, this theory uses the term of isomorphism to describe the convergence resulting
from the mimicry (manager use mimetic behaviors). The isomorphism is considered by the
followers of the neo-institutional theory as the concept the most adapted to the description of
the dynamics of homogenization. According to Dimaggio and Powell (1983), the isomorphism
allows identifying the process which leads the unit of a population to look like the units facing
the same environmental conditions.

What allows explaining the behavior of the managers? These authors distinguish three
forms of isomorphism: the coercive isomorphism, the normative isomorphism and the mimetic
isomorphism. They expressed that the mimetic isomorphism results from the wish to look like
the other organizations. It is about the mimicry of companies by implementing the practices of
others, those who are the most recognizable, those most successful competitors or those were
considered as the most justifiable in a field. The managers of companies find in their
memberships in a relational network this possibility of imitating the other managers who are
successful, they can thanks to the exchange and to the sharing which becomes established
within identified networks the most successful practices and as a consequence adapts it. The
mimicry is a solution during the managerial decision-making, a choice of investment can be
only made by adopting a mimetic behavior of others. Of more this mimetic behavior can explain
for example a dividend policy or can explain as well a financing strategy.

Indeed, the purpose of this shape of behavior used by the company is to award its necessary
responsibility to continue to exist. And this mimetic process it is going to bring to realize this
social responsibility is the fact of integrating and of adapting itself to common standards.
Furthermore in numerous situations, the companies of the same organizational field act not by
concern of efficiency or research for optimal solutions but with the aim of conforming to
institutional pressures which lead them to adopt similar organizational models. The legitimacy
is a purpose looked more and more by the managers. To be able to legitimize its choices and
his decisions in front of shareholders and of the various stakeholders is a purpose which every
manager tries to have. This legitimacy allows reducing the pressure which is put on them.
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We can conclude that this theoretical approach, explains that the existence of a company
in an environment gives an idea on what companies should look like and the way they should
behave. They have in fact tendency to develop common standards and similar behavior by
adopting behavior in the purpose and the desire to be justifiable with their peers and what
whatever is the nature of the constraints which urge to converge on these common standards.

The behavioral approach and the manager’s responsibility

This approach gives the importance for behavioral biases which can influence the whole
governance system (main influence on the explanation of the information and the way of
manage the conflicts by the manager where we find a not insignificant affectation of cognitive
biases on this approach), Charreaux (2005). They allow us to escape the traditional vision of
the governance a behavioral vision of the relation between the manager and the stakeholders.
Charreaux (2005) show that there are the four major currents of the behavioral approach:
Behavioral economy, finance behavioral, current behavioral "economic law" and the behavioral
current in strategic management (Table 1).

The behavioral economy base on the contributions of the cognitive and social psychology
for includes the behavior of manager during the grip of economic decisions in a situation of the
uncertainty, Rabin (2002). On the other hand the behavioral finance becomes attached to the
study of the behavior of the individual, when it is a question of making a decision of investment,
a type of decision with which is confronted the manager of the company. Thus the objective
this approach is the understanding and the prediction of the behavior of the agents on the
financial market and the process of grip a decision. So, the behavioral finance can be seen as
the application of the psychology in the finance. On the other hand the strategic current of
behavior tries to study the influence of the behavioral ways (especially cognitive) on the
strategic decision of steering for example the impact of board of directors on the manager's
cognitive reflection, Langevoort (2001).
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Table 1: The main currents of behavioral literature in economics and management sciences as Charreaux (2005).

Objectif

Main Authors

[lluminating the economic
behavior with psychology,

Kahneman, Tversky, V.
Smith, Rabin,

3 anthropology, sociology ... Loewenstein...
=)
Qo .« . . .
§ Neuroeconomics Study ofbralq 1maging in Camerer, Prelec...
s economic decision-making
E
2 . Improve the explanatory Jolls, Korobkin
> bl bl
= Law & Economics theories of law (paternalism ...) | Langevoort, Cunningham...
2
. . Shiller, Shleifer, Thaler,
Market Explain the anomalies Barberis, Greenfich. ..
Finance
Compan Understand financial decisions Shefrin, Baker, Bigus,
pany and the role of governance Charreaux...
. Analyze failures analysts and .
Accounting ﬁnan}(;ial auditors Y Ricardo...
Marketing Explain consumer behavior Filser...

Understand decision making
process Simon, March, Hogarth,

Strategic Management Bazerman, Schwenk.....

Behavioral Sciences Management

Behavior of manager and its responsibility in the company

Various behaviors are kept by the manager during its managerial decision-making. But how we
can define the behavior of manager, which are its dimensions and its factors determining within
the framework of commitment responsible for this manager?

The decision-making concerns any alive body endowed with a nervous system. It interests
every individual and every group. It is about a method of reasoning which can lean on rational
and/or irrational arguments. The theorists of the Carnegie School March, Simon, Cyert asserted
that the complex decisions are more the result of factors bound to the behavior than the
systematic research for an economic optimization. For them, the individual cannot spot all the
possible choices then he chooses the satisfactoriness solution and not the maximizing solution.
The manager thus motivated by its personal interest.

According to the traditional approach of the responsibility (financial approach) the
manager follows generally two behaviors (the wait-and-see behavior and the adaptive behavior).
Strap and Reynaud (2004) shows that the manager adopts a wait-and-see attitude when the not
very clear situation and it is need for time to make a decision. According to the second case
(current decision) the manager tries to solve the problems by a strategy which plans to return
mainly the legal risks and by concern of protection the economic advantages and of the
investment (economic and legal responsibility).

In reality, we find several aspects of behavior such as: deliberate versus spontaneous,
cognitive versus emotional, individual versus collective. The maybe deliberate decision of
manager where there are mechanisms which are formalized, as the board of directors, the
system of remuneration and incentive, or spontaneous where there are informal mechanisms for
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informal reliable networks, Charreaux (2002). As well as the behavior of manager can be based
on a cognitive either emotional logic, according to Rabin (2002) we find the origin of these
dimensions in the literary of psychology more than in finance where the feelings of the
managers present to explain their decisions.

On the other hand, we find a lot of individual or collective behavior of manager in
governance and corporate finance, where the manager must be responsible towards rulers (legal,
political, social) to manage to realize the objective of the company. According to Chareaux
(2003), and within the framework of the partnership approach of the governance, the manager
makes the decisions in interaction with various relational and social networks (for example, the
board of directors) that influence his behavior. A manager has more tendency to imitate the
behavior of another manager in case he maintains with him a contact which allows to observe
and to interpret his behavior and how he react concerning his responsibilities against the others.

Thus, the manager’s networks may increase the mimetic behavior and afterward increase
the collective cognitive biases of the behavioral finance. This type on the bias is a questioning
of the initial decision of the decision-maker by aligning with the tendency. The fact of belonging
to a community of the managers is susceptible to advance this bias. This questioning of the
decision can be had a negative impact when it turns out against the initial decisions, but it has
a positive impact when it is in compliance with the same decisions.

The main origin of these biases is psychological are many in the literature and we can
classify these biases according to two criteria the first one cognitive / emotional and the second
individual (decision-making in isolated way) / collectives (the decision-making in a collective
frame), Charreaux (2005). The consideration these behavioral biases concerning the manager
can explain the various stakes in his responsibilities (shareholder, partnership, and societal).

We quote for example from these biases the bias of mimicry) as a cognitive and collective
bias which has a major influence on the behavior of manager. Other bias which can drive to an
inequitable behavior is cognitive biases based on the phenomena of groups (sharing of the same
initial training which leads to a cognitive homogeneity between the managers). Greenfinch
(2005) presented the main behavioral biases following the various behavioral dimensions for
the finance and governance of company, (Table 2).

Table 2: The various on the bias behavioral types'.

Individual bias

Collective bias

Cognitive bias

Anchor, attention allocation, beliefs,
cognitive overload, cognitive dissonance,
framing, heuristics, irrationality,
representativeness, mental
compartmentalization, usually retrospective,
home ...

Cascades, common beliefs, consensus,
handling, memes (*), mimicry, paradigms,
percolation, rational expectations (positive
feedback / positive feedback), social
learning ...

Emotional
bias

Addiction, endowment effect and
inheritance wait and magical expectations,
denial, greed, fear, loss aversion and regret,
wishful thinking, optimism, confidence,
pride, status quo

Conformism epidemic / contagion, mania,
thoughts or whims group / inhibitions, mass
hysteria, fashions, herd behavior, peer
pressure ...

(*)Cultural transmission units

! This Table by Charreaux (2005).

104



15" FRAP
Finance, Risk and Accountings Perspectives Proceedings
ISBN 978-3-9503518-4-2

Concerning the main determiners of the behavior of company director. Simon (1955) shows
that the success of manager in his way to make the decisions depends firstly in the relevant and
clear knowledge and his capacity to collect the useful information and afterward to handle this
information to incorporate into his decision-making. But the behavior of manager influenced in
this stage of decision (collect and handle the information) by the reference biases such as the
faiths, Shefrin (2001). The manager would be influenced by the self-interests in particular their
values and the power of this manager would result characteristic personal and of the nature of
the pressures with which he is confronted, thus we find that the frame rather plays an important
role at the hour when the leader to face his responsibilities towards his company, where this
frame gets organized generally author of the value, the influences of the partners, and the
uncertainty, Simon (1995).

The behavior of manager depends as well on its capacity to estimate the available
alternatives where he is responsible for making the best choice, and here the knowledge, the
learning and manager's cognitive capacity plays a remarkable role. We can evoke also that the
optimism and the reliable supplement can lead the manager to a profitable behavior for the
shareholders just as the manager is interested in his profits, Baker and al. (2004). At the end the
manager can be selfish at the time of his choice through the personal research for his advantages
such as his payment, his crawling, and his legitimacy either heard altruism (in the sense of their
responsibilities) and to act in interest of the various parts of the company and the company
generally.

Finally, the following table presents a synthesis concerning the responsibilities of the
managers and his potential behavior according to the various theoretical approaches of the
company.

Table 3: The responsibilities of the managers and their potential behavior according to the various theoretical
approaches of the company.

Contractual approach Cognitive approach

Behavioral
approach
Shareholder partnership strategic Neo-
institutional
Production Economic, Competitive Cultural and Objectives of
The company's | function and financial, and and sustainable = intermental profitable behavior
main objective economic and social objectives objectives for all groups
financial objectives
objectives
Responsibility | Responsibility = Responsibility | Responsibility Behavioral
results in results in is reflected in is reflected in responsibility of the
maximizing maximizing the ability to the satisfaction | relationship
Manager roles shareholder stakeholder optimize the of the between the
and wealth wealth production and | objectives of manager and the
responsibilities selection of the entire stakeholders
slimming "network" of
company’s stakeholders
strategy
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Contractual approach Cognitive approach
Behavioral
approach
Shareholder partnership strategic Neo-
institutional

Seeks to reduce = Seeks to reduce | Seeks optimal Seeks to adopt = Seeks to reduce the

Controls the conflicts of conflict and use of different | legally influence of
behavior of interest and balance the resources acceptable and | behavioral biases on
manager agency costs different competitive leadership decisions
interests behavior

Shareholder Partnership Cognitive Cognitive Behavioral
Type of governance governance governance governance governance
corporate
governance

Source: author
Conclusion

In the complex situations the company managers try to find a model of responsibility on which
they are going to base themselves at the time of decision-making to try to reduce the
unpredictability and the uncertainty in which they are. The objective of this paper was to clarify
the concept of the responsibility generally and the various types of the manager’s responsibility
in private individual in the sense of the company, as well as the explanatory theories of this
responsibility through various perspectives such as economic, political, social and behavioral.
These theories offer the ground the most exploited in the understanding of certain behavior in
the company, they show that the manager tries to adopt justifiable behavior and at the same
time responsible.
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Abstract: The paper aims to conduct a comprehensive research in sphere of risk
measurement. This study would like to determine the forecasting precision of different
risk estimation tools through implication of popular methods e.g. parametric and
non-parametric methods in this field and more fresh and complicated methods e.g.
semi-parametric methods and finally confirming the results with exploiting
backtesting methods. Design/methodology/approach — The paper opted for a
quantitative approach of measuring VaR. Estimating VaR by implying 8 different
methods then comparing the obtained results based on backtesting criterion. We put
into examination 6 major international stock exchange indices e.g. Canadian TSX,
French CAC40, German DAX, Japanese Nikkei, UK FTSE100 and US S&P500 from
03-June-2003 to 31-March-2014 meanwhile we used rolling-window technic for
backtesting purpose. The data were obtained from Yahoo! Finance. Findings — The
paper empirically determined extend to which, the aforementioned methods are
reliable in estimating one-day ahead VaR. we find out that EVT and HS are the two
most precise methods albeit at very high confidence levels the EVT produces the most
accurate forecasts of extreme losses. Results of this study encouraged financial
managers to turn from using traditional methods of risk measurement to more fresh
and reliable one such as EVT method of estimating VaR. Originality/value — This
paper fulfills need to a comprehensive study of different proposed methods of
measuring risk and showed the estimated VaR of them in a readily comparative
manner.

Keywords: VaR, HS, GARCH (1, 1), EGARCH, GJR-GARCH, AGARCH, DCC-
MGARCH, FHS, EVT, Simulation Technique.

Introduction

Notion of risk refers to a probability of happening some undesirable event, which is closely
related to uncertainty. For financial risks, appropriate definition might be “any event or action
that may adversely affect on organization’s ability to achieve its objectives and execute its
strategies”. Indeed, two essential tasks of financial managers™ are to a) forecast these adverse
events and b) evaluate the market risk exposure by estimating losses -in advance — that is expected
to occur in time of when the price of assets fall down. This is the purpose of the Value-at-Risk
(VaR) methodology. VaR is a special type of “downside risk measure”. The concept of VaR is
easy albeit, its calculation is not. The methodologies initially developed to calculate VaR are: (a)

* Management of risk is briefly made up of the subsequent basic activities: a) understanding the risks being taken by
an institution, b) measuring the risks, ¢) controlling the risk, d) communicating the risk.”
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Parametric method, (b) Non-parametric methods’ and (c) Semi-parametric method. VaR not only
produce a single statistic or express absolute certainty but also it makes a probabilistic estimate,
and consequently refers to concept of randomness. Initially VaR ask, with taking into account a
specific confidence level, what is our maximum expected loss over a specific time span?

Since VaR is the acknowledged method by the Basel Committee on Bank Supervision
(BCBS)?, in result a growing body of literature has either proposed a new model for measuring
VaR or compares the precision of VaR estimation by the competitive models. This paper
contributes to comparison of several VaR using a comprehensive range of parametric, non-
parametric and semi-parametric methods.

The assumption in modeling VaR e.g. normal distribution of return data series is not a
realistic assumption in financial markets where the data series have thick tails, which are known
by extreme events left outside the bounds of a normal distribution in modeling VaR. Neftci (2000)
argues that it is likely that extreme events are “structurally” different from the return-generating
process under market conditions. An obvious response to this problem is to employ a
methodology that explicitly allows for the fat-tailed nature of return distributions, such as those
based on Extreme Value Theory (EVT), which will be empirically examined in this paper.

Literature concerning the measure of volatility and the frequency of data to be used in
parametric and non-parametric VaR is broad. Taylor and Xu (Taylor and Xu, 1997) and Anderson
and Bollerslav (Andersen and Bolerslav, 1998) introduce the idea of realized volatility. ARCH
family, which are considering as Parametric methods, was introduced by Engle (Engle, 1982) and
GARCH introduced by Bollerslev (Bollerslev, 1986). First and most popular models allowing for
asymmetrical impact of new information were: EGARCH (Nelson, 1991), TARCH (Zakoian,
1994) and GJR-GARCH (Glosten et al, 1993). Other model, most general from all presented in
this dissertation is APARCH (Ding, Granger and Engle, 1993). Dave and Stahl (Dave and Stahl,
1997) showed the effects of ignoring volatility clustering and non-normality of daily returns
distribution on VaR modeling. They provide a good review of VaR estimation techniques and
their paper is already a classical source of reference. The idea of using intraday data when
estimating volatility comes up in work of Merton (Merton, 1980). Boudoukht et al. (Boudoukht
et al. 1997) applied a class of volatility models on comparison of interest rate volatility forecasts
and concluded that” density estimation and Risk Metrics™ forecasts to be the most accurate for
forecasting short-term interest rate volatility”.

Giovanni Barone-Adesi and Kostas Giannopoulos refinement the Historical Simulation (HS)
methods and proposed the Filtered HS (FHS) in which based on results FHS outperform the HS
in estimating Value-at-risk. Jacob Boudoukht et al. introduced HS (1998), which “avoids the
parameterization problem entirely by letting the data dictate precisely the shape of the
distribution”.

Risk managers and Portfolio managers concern extreme negative side movements in the
financial markets. A long list of research has posted on this topic that is Semi-parametric
technique. Ramazan et. al. (2006) examine the dynamics of extreme values of overnight
borrowing rates in an inter-bank money market. Generalized Pareto distribution has been picked
for it’s well fitting. Fernandez (2005) used extreme value theory to the United States, Europe,
Asia, and Latin America financial markets for computing value at risk. One of his findings is on
average, EVT provides the most accurate estimate of VaR. Bystrom (2005) applied extreme value

1 (a) and (b) are also known as “conventional methods”.

1 BCBS involving the chairman of the central banks of Belgium, Italy, France, Swiss, Sweden, Spain, Holland, Canada,
Luxemburg, Japan, the United States and the United Kingdom. This committee provides recommendations on banking regulations
with regard to market, credit and operational risks. Its purpose is to ensure that financial institutions hold enough capital on
account to meet obligations and absorb unexpected losses.
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theory to the case of extremely large electricity price changes and declared a good fit with
generalized Pareto distribution (GPD). Bali (2003) determines the type of asymptotic distribution
for the extreme changes in U.S. Treasury yields. Nefici (2000) found that the extreme distribution
theory fit well for the extreme events in financial markets. Gencay and Selcuk (2004) investigate
the extreme value theory to generate VaR estimates and study the tail forecasts of daily returns
for stress testing. Marohn (2005) studies the tail index in the case of generalized order statistics,
and declares the asymptotic properties of the Fréchet distribution. Brooks, Clare, Dalle Molle and
Persand, G., (2005) apply a number of different extreme value models for computing the value
at risk of three LIFFE futures contracts. In this paper we will empirically estimate VaR based on
EVT as well.

In the present paper, we perform an evaluation of the predictive performance of the
conventional VaR methods e.g. non-parametric and parametric models as well as semi-parametric
methods, which are initially mixture of the two previous methods. The models are “backtested”
for their out-of-sample predictive ability by using Christoffersen’s (1998) likelihood ratio tests
for coverage probability. We put into examination 6 major international stock exchange indices
e.g. Canadian TSX, French CAC40, German DAX, Japanese Nikkei, UK FTSE100 and US
S&P500 from 03-June-2003 to 31-March-2014.we used rolling-window technic for back-testing
purposes. The data were obtained from is Yahoo! Finance. The return series have been converted
into logarithmic returns. Having homogeneous data of only mature capital markets, which due to
their close relationship expect to have similar characteristics, was the main reason behind
choosing the considered data series.

The study is organized as follows. In section 2, we review a full range of methodologies
developed to estimate VaR. In section 2.1, a non-parametric approach is presented. Parametric
approaches are offered in Section 2.2, and semi-parametric approaches in Section 2.3. In section
3, the obtained empirical results of comparing VaR methodologies are shown.

Theoretical characteristics of VaR models

Jorion (2001) said that under normal market condition and at a given level of confidence VaR is
the worst expected loss over a certain horizon. For example, a financial institution might say that
the daily value-at-risk of its trading stock position is $1 million at the 95% confidence level. It
means, under normal market conditions, only 5% of the time, the daily loss will beat $1 million.
In fact the value-at-risk just point out the most we can expect to lose if no negative event occurs.

Therefore value-at-risk is a conditional quantile of the asset return loss distribution. Based on
Jorion (1990, 1997) “among the main advantages of VaR are simplicity, wide applicability and
universality”. Let ry, 15,73, ..., I, be i.i.d. random variables representing the financial returns.
Use F(r) = B.(r < r|®;_,) conditionally on the information set @;_; that is available at time
t — 1. Assume that {r;} follows the stochastic process:

Ty = W+ & ;& = ziop Zg~1id (0,1) (1)

where o2 = E(z?|®,_,) and z, has the conditional distribution function G(z),G(z) =
Pr(z; < z|®;_,). The value-at-Risk with a given probability g € (0,1), denoted by VaR (q), is
described as the g quantile of the probability distribution of financial returns:F (VaR (q)) =
Pr(rt < VaR(q)) =qorVaR(q) =infu|P(r: <v) =q}.
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This quantile can be valued in two ways: (a) inverting the distribution function of financial
returns, F(r) , and (b) inverting the distribution function of white-noise®, with regard to C(z) the
latter, it is also necessary to estimate 2.

VaR (q) = F7'(q@) = u+ 0.C7*(q) )

Hence, a value-at-risk model entails the specifications of function of innovations C(z) or function
of financial returns F(r), we can carry out the calculation of these functions using the following
methods: (1) Non-parametric methods; (2) Parametric methods and (3) Semi-parametric methods.
Below we shall describe the methodologies, which have been developed in each of these three
cases to estimate VaR™".

Non-parametric Method

The major intend of Non-parametric approaches is to quantify an asset VaR without making
strong assumptions about returns distribution. The core concept of these approaches is to “let data
speak for themselves as much as possible” and not use to some assumed theoretical distribution
rather recent returns empirical distribution- to estimate VaR. To be able to use the data from the
recent past to forecast the risk in the near future all Non-parametric approaches are based on the
underlying assumption that the near future will be satisfactorily similar to the recent past for us.

The Non-parametric approaches include (a) Historical Simulation (HS) and (b) Non-
parametric density estimation methods. Since in this paper we empirically study VaR only based
on Historical Simulation (HS), therefore, we will define properties of HS approach’™.

Historical simulation

In 1998 Historical Simulation (HS) was introduced in a series if paper by Boudoukh and Barone-
Adesi as a method for estimating value-at-risk .HS is the most broadly applied Non-parametric
and unconditional method. Research of Perignon and Smith (2010) recommend, “of the 64.9% of
firms that disclosed their methodology, 73% (or three-quarter) reported the use of Historical
Simulation rather than the parametric linear or MC value-at-risk methodologies”. This model uses
the empirical distribution of financial returns as an approximation for F (r); hence VaR (q) is
the g quantile of empirical distribution. Different sizes of samples can be taken into consideration
to estimate the empirical distribution of financial returns. The keystone assumption is that the
distribution of P&L is constant over the sample span and is a good predictor of future movements.
In addition, this method is very sensitive to length of data sample as data may not be a good
representative of current condition of market.

When value-at-risk is said as a percentage of the asset’s value, the 100q% n — day
historical value-at-risk is the g quantile of an empirical n — day discounted return distribution.
The percentage value-at-risk can be transformed to value-at-risk in value terms: we just multiply
it by the current portfolio value.

§ Also known as “innovations”. Here we will use them interchangeably.
** For a more pedagogic review of some of these methodologies (see Feria Dominguez, 2005).

T For further studying about Non-parametric density estimation methods refer to Bulter and Schachter (1998) or Rudemo (1982).
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Parametric methods (part of volatility models’?)

Parametric approaches calculate risk by firstly fitting probability curves to the data and next
deducing the value-at-risk from the fitted curve. Among Parametric approaches, the first model
to estimate VaR was RiskMetrics™ from JPMorgan (1996). This model assumes that the return
portfolio add/or the residuals of return follow a normal distribution. Under this assumption, the
value-at-risk of a portfolio at a 1 — q% confidence level is calculated as VaR (q) = u +
0:C71(q), where C71(q) is the g quantile of the standard normal distribution and o; is the
conditional standard deviation of the return portfolio. To estimate o;, Morgan uses an Exponential
Weight Moving Average Model (EWMA). The definition of this model is as follows:

af (1= ) X0 A (ee0)? 3)

where A4 =0.94 and the window size (N) is 74 days for daily data. Literatures have assigned a few
drawbacks to the RiskMetrics that could be briefly listed as following:

e Normal distribution assumption for financial return and/or white-noises (see Bollerslev 1987).

e The model used EWMA to estimate the conditional volatility of the financial returns which it does
not take into account symmetry and leverage effect (see Black 1976, Pagan and Schwert 1990)

e iid return assumption.

Given these disadvantages research on the Parametric methods has been made in several
directions.

GARCH (1, 1)

In relate to the GARCH family, Engle (1982) proposed the “Autoregressive Conditional
Heterocedasticity (ARCH), which features a variance that does not remain fixed but rather varies
throughout a period”. Bollerslev (1986) further expended the model by including in the ARCH
generalized model (GARCH). This approach identifies and calculates two equations: the first
formulates the evolving volatility of returns, whilst the second sketch the evolution of returns in
accord with earlier returns. The most generalized formulation for the GARCH models is the
GARCH (p,q) model which is exemplified by the following statement:

Tt = Ht + gt (4)
of =w+ XL aiel + 30, Biol; )

Because initially GARCH model do not take into consideration the asymmetric performance of
returns before positive or negative shocks (known as leverage effect) GARCH technique do not
fully reflect the nature forced by the well-known properties of the financial time series, volatility.
Meanwhile, they accurately characterize the volatility-clustering feature.

11 the volatility models can be divided into three groups: (a) the GARCH fsmily (b) realized volatility-based models
and (c) the stochastic models.
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DCC-MGARCH model

Multivariate GARCH models, specified in Engle (2002), allow the conditional covariance matrix
of the dependent variables to follow a flexible dynamic structure and allow the conditional mean
to follow a vector autoregressive (VAR) structure. The general MGARCH model can be written
as:

Ve = Cx¢ + & and & = Htl/zvt (6)

where y; us a m-vector of dependent variables, m is am X k parameter matrix, X, is a k-vector

of explanatory variables, possibly including lags of yt,Ht1 /s a Cholesky factor of the time-
varying conditional covariance matrix H;, and v; is a m-vector of zero-mean, unit-variance i.i.d.

Innovations®?.
“EGARCH (1,1)

The Exponential GARCH (EGARCH) model assumes a specific parametric form for this
conditional heteroskedasticity. More specifically, we say that & ~ EGARCH if we can write &, =
o¢X;, where x; is standard Gausian and:

lr(atz) =w + a(|xe_1| — E[lx¢—1[]D + Axe—q + ,Bln(atz_l) (7)

Besides leptokurtic returns, the EGARCH model, as the GARCH model, captures other stylized
facts in financial time series, like volatility clustering. The volatility is more likely to be high at
time t if it was also high at time t — 1. Another way of seeing this is noting that shock at time
t — 1 also impacts the variance at time ¢t.

GJR-GARCH (1, 1)

The Glosten-Jagannathan-Runkle GARCH (GJR-GARCH) model assumes a specific parametric
form for conditional heteroskedasticity. More specifically, we say that &,.~G R — GARCH if we
can write & = 0;X;, where x, is standard Gaussian and:

of = w+ (a+ Ae_q)efy + Boly (®)
0if re-q2
where I;_; = {] g :ﬁ_;ﬁ )

besides leptokurtic returns, the GJR-GARCH model, like the GARCH model, captures other
stylized facts in financial time series, like volatility clustering.

§§ A general MGARCH (1,1) model may be written as: vech(H,) = s+ Aved(e,_,&_1) + Bved(H;_,)
where the vech (.) function returns a vector containing the unique elements of its matrix argument. The various
parameterizations of MGARCH provide alternative restrictions on H, the conditional covariance matrix, which must
be positive definite for all t. Stata’s ngarc h command estimates multivariate GARCH models, allowing both the
conditional mean and conditional covariance matrix to be dynamic.
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AGARCH (1,1)

AGARCH model besides leptokurtic returns captures other stylized facts in financial time series
like volatility clustering.

Consider a return time series (1), where u is the expected return and &; is a zero-mean white
noise. Despite being serially uncorrelated, the series &; does not need to be serially independent.
For instance, it can present conditional heteroskedasticity. The Asymmetric GARCH (AGARCH)
model assumes a specific parametric form for this conditional heteroskedasticity. More
specifically, we say that e;~ AGARCH if we can write &, = 0;z;, where z; is a standard Gaussian
and:

of = w+a(ey —A)?* + poi, (10)

there is a stylized fact that the AGARCH model captures effects that is not contemplated by the
GARCH model, which is the empirically observed fact that negative shocks at time t — 1 have a
stronger impact on the variance at time t than positive shocks. This asymmetry is called the
leverage effect because the increase in risk was believed to come from the increased leverage
induced by a negative shock.

Semi-parametric methods

The Semi-parametric methods concatenate the Non-parametric approach with the Parametric
approach. The most important methods are Volatility-weighted Historical Simulation, Filtered
Historical Simulation (FHS), CaViaR method and the method based on Extreme Value Theory.

In this paper we will probes properties of the first and the late method. Some application of
Volatility-weighted Historical Simulation as well as CaViaR methods in VaR literature can be
found in the following research papers: Hull and White (1998) and Engle and Manganelli (2004)
respectively. Hull et al. indicates that this approach produces a VaR estimate superior to that if
the Historical Simulation approach albeit, Engle et al. initially fails to provide accurate VaR
estimate.

- Filtered Historical Simulation (FTS) with bootstrapping

Barone-Adesi (1999) introduced Filtered Historical Simulation (FHS) for fist time. This model
combines the benefits of HS with the power and flexibility of conditional volatility models. FHS
technique is an alternative to traditional HS technique and Monte Carlo (MC) simulation
approach. Filtered Historical Simulation incorporates a nonparametric characteristic of the
probability distribution of assets returns with a relatively complex model-based treatment of
volatility (e.g. EGARCH). One of the interesting structures of Filtered Historical Simulation is
its capability to produce reasonably large deviations (losses and gains) not found in the original
asset return series. This method assumes that the distribution of returns of assets under
examination is initially i.i.d. To make the data i. i.d. we must fit the first order autoregressive
(ART) model to the conditional mean of the asset returns, which can be formulized as:

re=c+0r_q + & (11)
and an asymmetric EGARCH model to the conditional variance

logatz] =w+ql Oiatz—ﬂ + @(|ze-1| — E[lze—1 1) + Wz,—4 (12)
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the AR(1) model compensates for autocorrelation, whilst the Exponent i aGARCH model also
combines asymmetry (leverage) into the variance equation (Nelson, 2005).

To compensate for the fat tails often related to index returns the standardized residuals of
each index are modeled as a standardized Student’s t distribution. That is

7, =2 ii.d distributiont (13)

Ot

Imagine we use FHS to estimate the value-at-risk of a financial asset over a 1-day horizon. The
first step in applying this technique is to fit a conditional volatility model to the asset return data.
Barone-Adesi et al. (1999) suggested an asymmetric GARCH model. The realized returns are

then standardized by splitting each one by the corresponding volatility, z; = (St/o't). These

standardized returns should be suitable for HS. The third step consists of bootstrapping a large
number L of drawing from the above sample set of standardized returns.

Assuming a 1-day VaR horizon (or holding period), the third stage includes bootstrapping
from our data set of standardized returns: we take a large number of drawings from this data set,
which we now treat as a sample, substituting each one after it has been producing and multiplying
each such random producing by the volatility forecast 1-day ahead:

Tt = Ut + Z70p4q (14)

where z* is the simulated standardized return extracted from equation (13). If we take M
producings, we therefore obtain a sample of M replicated returns. With this method, the VaR(q)
is the q% quantile of the calculated return sample™".

Extreme Value Theory (EVT)

EVT approach concentrates on the limiting distribution of extreme returns observed over a long
time span, which is indeed independent of the distribution of the returns themselves. The two
main models for EVT are (a) the Block Maxima model (BM) (McNeil, 1998) and (b) the Peaks
Over Threshold model (POT). In the POT method, there are two kinds of analysis: the Semi-
parametric models built around the Hill estimator and its relatives (Beirlant et al., 1996;
Danielsson et al., 1998) and the fully Parametric models based on the Generalized Pareto
Distribution (GPD) (Embrechts et al., 1999). In this paper we apply POT with analysis type of
GPD. In the coming sections each one of these approaches is described.

Detailed description of BM and the Semi-parametric models built around the Hill estimator
can be found in McNeil (1998) and Beirlant et al (1996), respectively.

Peak Over Threshold model (POT). The POT model is initially said to be the most useful for
practical applications because of more efficient use of the data for the extreme values. In this
model, we can make a distinction between two types of analysis (a) the fully Parametric models
based on the GPD and (b) the Semi-parametric models built around the Hill estimator. In this
paper we shall merely introduce the first manner of analysis.

Firstly, in line with FHS method, we applied an EGARCH (1,1) model. The specific
parameters of the model chose based on logarithmic returns, so residuals of the model will then

*** To perform this analysis we used code of MATLAB Statistic Tools.
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become standardized and consequently with this technique we shall gain identically and
independently distribution residuals.

Secondly, the standardized identically and independently distributed residuals will be used
to generate empirical Cumulative Distribution function based on Gaussian kernel. Based on
general features of financial time series the kernel Cumulative Distributed Function estimation is
expected to be well fitted to the interior of the distribution and performing poorly in lower and
upper tail (this will be tested whether it will be correct or not for our dataset). For this reason we
will implement extreme value theory for all observations that fall in each tail. We select thresholds
levels e.g. 10 per cent of data belong to both right and left tail, and then fit the data that satisfy
our condition (e.g. fall below defined threshold). This is also known as peaks over thresholds or
distribution of exceedances method (Davison and Smith 1990).

Thirdly, we report value-at-risk of the considered indices at different confidence levels, from
very low to very stringent intervals.

Generalized Pareto Distribution (GPD): Among the random variables demonstrating
financial returns (1,13, ..., 1), we pick a low threshold u and examine all values (x) exceeding
u: (xq, X2, ..., Xy, ), where x; = r; — u and N,, are the number of sample data greater than u. The

distribution of excess losses over the threshold u is defined as:

F(x+u)—-F(u)

E(x)=Pr—u<x|r>u)= =

(15)

Assuming that for a certain u, the distribution of excess losses above the threshold is a GPD,
Gre(x)=1—[1+ (?) x]~'/* (28), the distribution function of returns is given by:

F(r)=F(x+u) =[1-FW]Gys(x) + F(u) (16)
To build a tail estimator from this statement, the only additional part we need is an calculation of
F(u). For this point, we take the evident empirical estimator (u — N,,)/u. Next we use the HS

method. Presenting the historical estimate of F(u) and setting r = x + u in the equation, we
arrive at tail estimator

F(r)=1—%[1+§(r—u)]‘1/" r>u (17)

For a given probability g > F(u), the value-at-risk measure is calculated by inverting the tail
estimation formula to obtain

VaR(q) = u+ [l (1= )] ~ 1] (18)

n

Ny,
Where parameters é (shapeparanet elandk (scal paranet eyare estimated by MATLAB
using Newton’s method.

Backtesting VaR methodologies

116



COMPARING THE PRECISION OF DIFFERENT METHODS OF ESTIMATING VAR WITH A FOCUS ON
EVT

This section presents applied backtesting methods to value-at-risk model validation across sample
forecast evaluation methods. Failure of backtesting specifies that value-at-risk model
misspecification and/or large estimation errors.

According to the endorsements of the Basel Capital Accord in 1996, we shall implement the
“backtesting” technique to evaluate the reliability and precision of all model considered.

Test
Observed Period, T erio
1 I 2 | 3 | | T IT—II
I 1 I I ' T4
2, 3, 4, P T+, T+2, |
| . | | | |
" I 1 | | IEEEE I
I T | I ! '
t  t+l 42 T+t-1 T+t

Figure. 1 Sliding window simulation process with estimation and test sample.

Source: Lin et al. (2009) page 2507 with slight modification by the author.

The general simulation process uses the sliding window’”” methodology. One of the main benefits
of this method is that we prevent overlapping data in the test sample. First, we determine an
estimation period, which defines the sample used to calculate the value-at-risk model parameters.
Then we employ sliding window approach as follows. The estimation period is progressively
moves one time fracture until the end of our testing, keeping the calculating period the same,
starting at the beginning of data span. Figure 1 clarifies the rolling window method: the dark grey
line at the bottommost shows the entire sample covering the whole data period. The estimation
and test samples are shown in grey and dotted line, respectively; during the backtest these are
rolled gradually, n day at a time, until whole sample is ended.

In our testing, estimation sample size is 1500 and sample consists of 2774 daily observations
and the risk horizon is one day ahead. The backtest proceeds as follows. Use the estimation
sample to calculate the one-day VaR, on the 1500 day. This is value-at-risk one-day return from
the 1500™ to the 1501 observation. Then, assuming the value-at-risk is stated as a percentage of
the asset value, we observe the realized return over this one-day test period, and keep both the
value-at-risk and the realized return. Then we slide the window forward one-day and iterate the
prementioned process, until the entire sample is exhausted. The result of this procedure will be
two time series covering the sample from 1501 until the 2774™ observation. One series is the
one-day value-at-risk and the other is the one-day “realized” return. The backtests is based on
these two series.

The conventional tests about the validity of value-at-risk models are: (a) unconditional and
conditional coverage tests; (b) the backtesting criterion and (c) the dynamic quantile test.

Most often backtests on daily value-at-risk are constructed on the assumption that the daily
returns or P&L are generated by an identically normally independent Bernoulli process. A
Bernoulli variable can take only two values, which could be labeled 0 and 1, or “failure” and
“success”. Thus we may define an indicator function as I, on the time series of daily returns or

P&L relative to the g% daily VaR by

+11 Another well-known phrase is “rolling window”. In this paper we will use them interchangeably.
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_ 1, lf Rt+1<—VaR1_q't,
Iq't+1 - {O, otherwise. (19)

here R, is the “realized” daily return or P&L on the portfolio from time t, when the value-at-
risk estimate is made, to time t + 1.

If the VaR model is accurate and {I;;} follows an i.i.d. Bernoulli process, the probability
of “success” at any time t is q. Thus the nq is equal to expected number of success in a test
sample with n observation. So we can use this information to build a two-sided 95% confidence
interval for each of our indices

(nq — 1.96ynq(1 — q),nq + 1.96\nq(1 — q) ) (20)

Kupiec (1995) shows that assuming the probability of an exception is constant, then the number
of exceptions x = ), I;,; follows a binomial distribution B (N, q), where N is the number of
observations. An accurate VaR (q) measure should produce an unconditional coverage (G4 =
Y. I;+1/N) equal to q percent. The unconditional coverage test has a null hypothesis § = q, with
a likelihood ratio statistics:

LRyc = 2[1ogq*(1-)"™™) —logq*(1 — )" )] 21)

Which follows an asymptotic y?(1) distribution.

Christoffersen (1998) developed a conditional coverage test. This jointly examines whether
the percentage of exceptions is statistically equal to the one expected and the serial independence
of I;,,. He proposed an independence test, which aimed to reject VaR models with clustered
violations. The likelihood ratio statistics of the conditional coverage test is LR.. = LR, +
LRnq (22), which is asymptotically distributed y?(2), and the LR;, 4 statistics is the likelihood
ratio statistics for the hypothesis of serial independence against first-order Markov dependence.

LRing = —2log(1 — §)Too*T0)(g) o1+ + 21 og (1 — go)™°q0 ™ (1 — q1) g, ™]  (23)

Which follows an asymptotic y2(1) distribution.
VaR estimation and backtesting analysis

In this study, we implemented various methods of VaR estimation from all three main categories
of VaR estimation techniques namely, Non-parametric methods (Historical Simulation),
Parametric methods (GARCH (1,1), DCC-MGARCH, EGARCH, GJR-GARCH, and AGARCH
(1,1)) and Semi-parametric methods (Filtered Historical Simulation with bootstrap and Extreme
Value Theory).

The data used in estimation and forecasting are daily evolution of returns of 6 indices e.g.
Canadian TSX, French CAC40, German DAX, Japanese Nikkei, UK FTSE100 and US S&P500,
from 03-June-2003 to 31-March-2014. The index data were obtained from Yahoo Finance for
the period June 3, 2003 to March 31, 2014. The computation of the index returns (7¢) is based on

the formula rt = In(It/It—1) % 100, where /¢ is the value of the stock-market index for period 7.
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Preliminary statistics for the data are presented in the inner box of figure 1. For all indexes,
the unconditional mean of daily log-returns is close to zero. The maximum and minimum values
are between —9.78% and 9.37% for the TSX index. The skewness statistics are negative for the
Nikkei (—0.571), FTSE (—0.157), S&P (-0.336) and positive for the TSX (0.739) and CAC (0.040)
and DAX (0.011) .For most indexes considered, these values are very close to zero, implying that
the distributions of these returns are not far from symmetric.

Histogram of French CAC 40 Inx. vs Normal Distributian
- T ™

Caradian TSX Inx. s Normal Distribution 500 ¢
= I T T T T -

Descnptive statistics
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Figure. 2: Histograms and Normal distribution. The histograms and theoretical normal (red line) returns of stocks
indexes. Sample run from June 3, 2003 to March 31, 2014. Visually we can claim that the distribution of all indices
is similar to a t-student distribution. Additionally, descriptive statistics calculated for the whole period is reported
in small boxes. The values of Kolmogorov-Smirnov test is also lower that 5% (is not reported).

Source: Own study.

Fig. 1 shows the histograms for each index with the theoretical Gaussian and #-Student probability
density functions. These histograms seem symmetric. Therefore, in this paper, we consider only
symmetric distributions. For all of the considered indices, the excess kurtosis statistics is very
large, implying that the distribution of these returns has a much thicker tail than the normal
distribution. Similarly, the Jarque—Bera statistics is also very large and statistically significant,
disallowing the assumption of normality.

The outcome of daily various VaR methods based on a range of confidence levels for the
TSX, CAC40, DAX, Nikkei, FTSE100, S&P500 are reported in table 1.
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Table 1: Values of VaR estimated based on various techniques - from a low to a high level of confidence.

Quantile

90%

95%

97.5%

99%

99.95%

Index

TSX
CAC
DAX
Nikkei
FTSE
S&P
TSX
CAC
DAX
Nikkei
FTSE
S&P
TSX
CAC
DAX
Nikkei
FTSE
S&P
TSX
CAC
DAX
Nikkei
FTSE
S&P
TSX
CAC
DAX
Nikkei
FTSE
S&P

HS

1,13%%
1,49%
1,50%
1,68%
1,17%
1,21%
1,75%
2,23%
2,12%
2,37%
1,78%
1,84%
2,20%
2,77%
2,54%
2,89%
2,34%
2,40%
3,48%
4,06%
4,10%
433%
3,24%
3,78%
9,69%
9,08%
7,41%
11,85%
8,96%
9,44%

GARCH

1,13%
1,48%
1,50%
1,69%
1,16%
1,20%
1,76%
2,20%
2,11%
2,36%
1,75%
1,85%
2,18%
2,77%
2,52%
2,89%
2,26%
2,39%
3,42%
3,97%
3,94%
4,26%
3,19%
3,69%
8,95%
8,66%
7,39%
10,80%
8,29%
8,83%

M- E- GJR- A-
GARCH GARCH GARCH  GARCH
1,13% 1,07% 0,98% 1,01%
1,48% 1,40% 1,47% 1,49%
1,50% 1,47% 1,37% 1,47%
1,69% 1,76% 1,60% 1,67%
1,16% 1,04% 0,97% 1,09%
1,20% 1,12% 0,98% 1,06%
1,75% 1,59% 1,17% 1,60%
2,18% 2,07% 2,11% 1,10%
2,11% 2,12% 1,87% 1,12%
2,36% 2,51% 2,27% 1,43%
1,75% 1,55% 1,19% 1,37%
1,84% 1,58% 1,29% 1,23%
2,18% 1,88% 1,50% 1,58%
2,76% 2,51% 2,65% 2,52%
2,52% 2,64% 2,39% 2,51%
2,88% 3,17% 2,73% 2,80%
2,26% 1,92% 1,57% 2,20%
2,39% 2,01% 1,70% 2,35%
3,39% 2,86% 2,42% 2,73%
3,94% 3,44% 4,01% 4,07%
3,91% 4,03% 3,58% 3,30%
4,24% 5,20% 4,22% 5,04%
3,19% 2,20% 2,17% 2,30%
3,63% 2,50% 2,55% 2,49%
8,76% 7,74% 17,76% = 15,39%
8,54% 10,76% = 10,12% | 11,04%
7,38% 12,49% 7,75% 12,36%
10,45% @ 27,25% @ 23,18% @ 24,08%
8,17% 6,22% 6,29% 6,12%
8,70% 6,55% 6,76% 6,59%

FHS

1,12%
1,53%
1,50%
1,72%
1,20%
1,24%
1,67%
2,25%
2,22%
2,42%
1,78%
1,90%
2,09%
2,81%
2,78%
2,94%
2,24%
2,43%
3,10%
4,16%
4,12%
4,11%
3,32%
3,72%
9,43%
12,59%
12,52%
12,70%
10,44%
12,92%

EVT

1,13%
1,49%
1,50%
1,69%
L,17%
1,21%
1,75%
2,23%
2,12%
2,37%
1,79%
1,85%
2,21%
2,77%
2,55%
2,90%
2,34%
2,41%
3,49%
4,08%
4,12%
4,34%
3,26%
3,86%
9,79%
9,47%
7,43%
12,11%
9,26%
9,47%

1 it shows that with 90% confidence interval VaR of TSX index would not exceed 1.13% in next day. In other
words, the loss of TSX index will not exceed more than 1.13% of its value one-day horizon.

Source: own study.

In this section we would like to explain in details the way we calculated VaR of the two most
sophisticated methods e.g. Filtered Historical Simulation with bootstrap and then Extreme Value

Theory.

Filtered Historical Simulation with Bootstrap technique
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No dividend adjustments are explicitly taken into account. Then with encoding equation (12) in
MATLAB we model an asymmetric Exponential GARCH model to the conditional variance.
Next step is to implement code segment calculate the autoregressive order (1) plus Exponential
GARCH (1, 1) model. So, implementing this technique will enable us to extract the filtered
residuals and conditional variance from each index return. Obtaining filtered the model
innovation from the indices return series; standardize each innovation by the corresponding
conditional standard deviation. These Sls represent the underlying unit-variance, zero-mean,
i.i.d. series. The i.i.d. character is necessary for bootstrapping, and lets the sampling procedure
to safely prevent the drawbacks of sampling from a population in which consecutive observations
are serially dependent. To make the innovations standardized we shall apply equation (13).

Filtered Residuals of Canadian TSX Index
o T T T T

Resduals

Date

Filtered Conditional Standard Deviations of Canadian TSX Index
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Figure 3: Plot of filtered residuals and volatility. The bottom plot exhibits existence of heteroskedasticity in the
filtered residuals. The lower graph clearly illustrates the variations in volatility (heteroskedasticity) present in the
filtered residual.

Sample ACF of Standardized Residuals
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Figure 4: Sample ACF of French CAC index standardized residuals (similar results obtained for the rest of series).

As cited in section II, filtered historical simulation bootstraps Sls to create paths of future asset
returns and, hence, makes no parametric assumptions about the probability distribution of those
returns.

The bootstrapping procedures i.i.d. SIs is in line with those obtained from the AR(1)-
EGARCH(1,1) filtering process above. Exploiting the bootstrapped SlIs as the identically and
independently distribution input noise process, reestablish the autocorrelation and
heteroskedasticity observed in the original index return series via the Econometrics Toolbox™
filter function. Obtaining simulated the returns of indices report the estimated value-at-risk at
various confidence levels, over the one-day risk horizon is reported in Table 1 Part C.

For instance, based on filtered historical simulation method- Table 1 part C- figure 1.12%
represent the value-at-risk of Canadian TSX index with 90 per cent confidence level, over one
day horizon. In other words, it means that only with ten percent probability the VaR of Canadian
TSX with exceed from 1.12% of its value over one-day horizon.
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Extreme Value Theory

As mentioned in section II modeling the tails of a distribution with a generalized Pareto
distribution necessitates the data under examination to be approximately i.i.d. To do so, we shall
implement the same procedure similar to section Il equations 13,14, and 15 in MATLAB to
obtain our desirable data series. Results of Japanese Nikkei 225 index are summarized in figure
2. Results for rest of data e.g. Canadian TSX index, French CAC 40 index, German DAX index
and US S&P 500 index can be found in appendix.
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Figure 5: (Left) Filtered residuals and filtered conditional standard deviations of Japanese Nikkei 225 index.
(Right) Shows the 3D ACF of standardized residuals of Japanese Nikkei index.

Having the standardized, identically and independently distribution of innovations from the
previous stage, calculate the empirical cumulated distribution function of each index with a
Gaussian kernel. This smoothes the cumulative distribution function estimates, removing the
staircase shape of unsmoothed sample cumulated distribution functions. Although non-
parametric kernel cumulated distribution function estimates are well fitted for the interior of the
distribution where most of the data is concentrated, they tend to perform weakly when
implemented to the upper and lower tails. Implement Extreme Value Theory to those innovations
that fall in each tail to suitably calculate the each tail of the distribution. Precisely, find upper and
lower u (threshold, the main function of) in implementation of equations 19,20,21, and 22 such
that 10 per cent** of the innovations in this paper are reserved for each tail. Afterward, based on
mentioned method in section II, we shall apply Peak Over Threshold method as following.

Fit the amount by which those extreme innovations in each tail fall above the determined u
to a parametric generalized Pareto distribution by maximum likelihood. Finally given the
exceedances in each tail, optimize the negative log-likelihood function to estimate the shape
parameter (§) andsclaparanet etk) via MATLAB Econometrics Toolbox™ and then plug
their values in equation (18) to estimate VaR based on EVT with difference confidence level over
one-day horizon. The results of implementing previous steps on Japanese Nikkei 225 index are
summarized as it is depicted in table 1, Part D, that summarizes the estimated VaR of indices
considered based on EVT for different confidence level for one-day horizon. For instance, figure
4,12% refers to VaR of German DAX index with 99% confidence level. In other words, it states

111 The value of threshold is optional. Though, the sample mean excess function (MEF) is applied in some papers
to determine the value of threshold more appropriately. Additionally, Neftci 2000 proposed another methods in his

paper.
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that with 99% confidence level VaR of DAX index will not exceed 4,12% of value of German
DAX index over next trading day.

Empirical CDF of Japanese Nikkei 225 Index Upper Tall of Standardized Residuals of Japanese Nikkel 225 Index
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Figure 11: (Right )Empirical CDF of Japanese Nikkei 225 index. Plot of Pareto lower and upper tails. (Left)
Shows Filtered Generalized Pareto CDF vs. empirical CDF of Japanese Nikkei index.

Source: own study
Backtesting results.

The VaR estimates, on April 01 2014, for all indices based on implementing methods considered,
are presented in previous sections, whereas their test sample performance is evaluated in tables 2
and 3. This evaluation is based on one-step-ahead forecasts that have been produced from a series
of rolling samples with a size 1500 observation and we shall base test on the 10%, 5%, 2.5%, 1%
and 0.05% daily VaR for various methods and test have been suggested in secti dh5 for
evaluating VaR model accuracy. In this paper, we implement tests (equations 21 and 22) for
covering probability.

In Table 5, we present the test statistics for the conditional test sample performance of
various methods considered. The main evidence from this backtesting exercise is that the models
perform equally well at low confidence level (e.g. from 90% up to 97.5%). However from the
99% level and beyond the superiority of the extreme values technique clearly emerges since it is
the only method where not a single case exists with statistically significant forecasting failures.
Looking at the all indices, except EVT, Historical Simulation and Filtered Historical Simulation
also performed very satisfactory which were beyond expectation. Historical Simulated estimate
VaR of four indices for all confidence intervals precisely, namely TSX Canadian Index, French
CAC 40 index, German DAX and Japanese Nikkei 225 index. Filtered Historical Simulation,
except one case, estimated VaR in all confidence level and for all indices precisely.

In this experiment among all GARCH model, only GARCH (1, 1) model and to some lower
extend MGARCH perform accurate. The results for EGARCH and GJR-GARCH are really poor
in our experiment for all indices.

Likelihood ratio tests statistics for the conditional LR.., Equation (26), out-of-sample
performance of various methods in different confidence level of indices considered.
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Kbt p 90% 95% 97,50% 99% 99,95%
test LRcc LRcc LRcc LRcc LRcc
TSX 0,25 0,02 1,09 3,53 0,42
CAC 40 1,25 0,12 0,26 3,22 0,38
s DAX 0,74 0,92 2,71 0,17 0,38
Nikkei 225 0,34 0,74 2,6 3,24 0,38
FTSE 100 0,34 0,23 1,09 1,23 17,05
S&P 500 0,73 0,01 1,04 5,23 2,36
TSX 0,04 0,53 1,08 2,82 1,8
CAC 40 0,72 0,09 0,37 0,42 0,53
DAX 0,12 0,04 0,34 0,01 2,83
GARCH (L,1) | Nikkei 225 0,15 0,89 1,24 0,03 2,83
FTSE 100 0,01 1,01 1,24 1,45 1,03
S&P 500 2,34 1,34 1,24 2,87 0,02
TSX 0,17 0,76 7,75 0,83 0,62
CAC 40 0,04 5,87 1,71 0,28 0,62
DCC-M DAX 0,34 0,24 0,71 0,92 0,34
GARCH Nikkei 225 0,06 0,23 3,24 1,05 0,71
FTSE 100 1,37 0,23 3,22 0,33 3,34
S&P 500 0,06 2,2 0,15 0,02 1,05
TSX 0,74 2.5 0,02 2,53 9,33
CAC 40 0,01 0,01 0,02 0,48 32,25
DAX 0,08 3,33 2,94 0,42 13,28
EGARCH(L,1) | \ikkei 225 0,22 0,02 1,64 0,01 21,03
FTSE 100 0,24 0,02 1,85 9,52 14,42
S&P 500 2,9 0,02 20,04 7,97 17,93
TSX 0,19 1,08 2,95 0,37 23,84
CAC 40 1,53 1,08 1,98 0,51 18,93
GJIR-GARCH |pAx 7,39 2,34 1,68 0,51 18,03
(1,1) Nikkei 225 0,33 0,67 1,03 4,67 12,04
FTSE 100 0,19 0,98 5,48 1,53 25,25
S&P 500 0,18 0,67 11,03 9,33 21,93
TSX 2,01 1,45 1,13 0,01 9,33
CAC 40 0,47 0,02 0,13 0,67 1,38
FHS DAX 0,08 3,65 0,72 0,31 0,02
Nikkei 225 0,01 0,01 0,02 0,22 1,36
FTSE 100 0,67 0,01 1,84 1,33 0,83
S&P 500 0,35 0,23 0,17 1,98 1,25
TSX 0,89 0,89 0,17 1,22 0,28
CAC 40 0,34 1,08 0,17 122 0,23
EVT DAX 0,15 1,09 1,44 0,03 0,07
Nikkei 225 0,54 2,67 0,73 1,02 0,05
FTSE 100 1,26 1,07 1,95 1,62 0,05
S&P 500 0,73 0,17 2,03 0,62 0,23

Table 2: Backtesting period: January 04, 2009 to March 31, 2014. Red numbers indicate significance at the 95%

level. LR, is x? with 2 DoF.

Source: own study.

Number of exceedances, F, and 95% LR, non-rejection confidence regions for indices considered.
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Index |Quantile |Failure (LRuc) HS GARCH(1,1)) MGARCH EGARCH air-GaArRcH AGARCH FHS EVT
TSX 72 20 71 77 27 74 19 19
CAC 17 18 18 23 27 19 20 19
DAX 21 20 16 19 18 22 22 19
Nikkel | 90% [1<F<29) 4. 18 16 21 24 20 15 17
FTSE 19 21 24 22 19 21 20 20
S&P 18 17 23 19 26 35 21 23
TSX 12 12 17 19 19 12 13 16
CAC 9 11 15 15 17 19 13 14
DAX 11 12 13 16 16 11 14 13
Nikkei | 99% |7<F<23| 44 12 11 19 17 18 14 14
FTSE 10 13 12 17 19 18 15 16
S&P 14 12 11 15 15 16 14 16
TSX 7 9 10 i) 3 10 8 7
CAC 5 10 9 9 9 9 7 9
DAX 6 9 8 8 10 12 10 10
Rl e b B 9 11 12 10 9 8 9
FTSE 8 11 10 12 12 7 9 9
S&P 7 8 8 11 12 11 8 10
TSX ) 8 ) 8 9 8 2 1
CAC 3 2 2 8 5 8 1 1
DAX 2 2 1 2 8 5 2 0
Nikkei [22200| F<8 2 1 2 9 2 3 2 0
FTSE 1 2 1 8 8 6 1 1
S&P 2 2 1 9 8 9 2 1
TSX 0 ) 7 3 ) 3 1 0
CAC 1 2 2 2 2 2 1 0
DAX 0 1 0 2 2 2 2 0
Nikkei |%9930| F<2 0 2 1 2 2 3 1 0
FTSE 2 2 2 3 3 2 1 0
S&P 1 1 0 3 2 2 2 0

Table 3: Backtesting sample period: April 01, 2009 to March 31 2014. Red figures indicate statistically significant
underestimation or overestimation of value-at-risk. F is the number of failures that could be observed without
rejecting the null that the models are correctly calibrated at the 95% level of confidence.

In Table 3, we present the number of exceedances in each case and compare them with an interval
of numbers that would be consistent with the probability level under which the VaR estimates
have been produced. Those intervals for LR, test have been derived from equation (20). Again,
we reconfirm for all indices the previous results whereas at high confidence levels the EVT
method are generating the best performance. The Parametric models have also recorded a similar
failure whilst, Historical Simulation and Filtered Historical Simulation recorded a much better
results.

Summary of results and conclusion

Value-at-Risk (VaR) is one of the most popular risk measures used in realm of finance. The
precise estimation of VaR is a crucial task for any financial institution, in order to arrive at the
accurate capital requirement in response to framework of Basel II and meet the adverse behaviour
of the market. We have illustrated the implementation of Historical Simulation, GARCH,
EGARCH, AGARCH, GJR-GARCHEVT, DCC-MGARCH, Filtered Historical Simulation and
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finally Extreme Value Theory that are a combination of traditional and new tools toward risk
measurement in a univariate distribution framework. There are different attitudes toward
estimating Value-at-Risk, and most of them falsely assume that stock returns come from a normal
distribution or multivariate normal distribution in the case stock portfolio. The three approaches
that we illustrated in this paper are (a) Parametric approach that uses a long series of stock return,
giving the same weight to each of them, assumes that the empirical distributions observed in the
past mirrors future changes, (b) Non-parametric approach in which assume some assumption
associated with behavior of stock returns. For instance, in this approach they assign the parameter
of B to market risk as well as parameter A to leverage effect and (c) Semi-parametric method that
uses the non-parametric empirical distribution to capture the small risks and the parametric
method based on EVT to capture large risks in result of rare events.

The use of EVT in the model improves the calculating of value-at-risk for extreme quantile
because apart from modeling the fat tails it permits for extrapolation in the tails above the data
series.

Our major conclusion is that the EVT outperform other techniques considered in this paper.

However Extreme Value Theory suffers from strong statistical underpinning and requiring a
high level of programing and modeling skills either in MATLAB or R, meanwhile results are
completely satisfactory and consistently reliable in different business cycles especially for high
volatility periods. In our experience for a moderately calm period ,Apr. 2014, we estimate VaR
of S&P 500 equal to 9.47 per cent with 99.95 per cent confidence level which seems reasonable
for movements of these days stock indices and is in line with results of Berger (2013),Brooks el
al. (2005), Neftci (2000),Raggad (2009),Lin et al., (2009), Bali (2007), Stelios et al. (2005), Abad
el al., (2012), among others. And in line with Raggad (2009) Filtered historical Simulation and
Historical Simulation perform satisfactory especially from low level of confidence, 90% to rather
high level of confidence 99%.

All in all in our experiment, GARCH models did not exhibits a good performance in
estimating VaR. meanwhile, GARCH (1, 1) and MGARCH exhibits a better performance
especially in lower confidence level. My intuition about the reason for poor performance of
GARCH can be probed in our data. It is fact that GARCH model are persistent to unordered
movements in stock returns. Inclusion of a high volatile period like wake of 2008 financial crisis
in our data negatively affects on predictability power of almost all GARCH models. Since in
section II we detected property of leptokurtosis and negative skewness among the data and when
the function form of parametric distribution has leptokurtosis and negative skewness, the
empirical value-at-risk estimated at high confidence level (97.5, 99, 99.95) was greater than the
VaR estimated by non-parametric and Semi-parametric methods. However, the opposite is yet
correct at the lower confidence levels (0.90 and 0.95) in our experiment.

In this step, we find it suitable to suggest future research based on GARCH model if they
want to estimates VaR for short-period it is better to take a shorter horizon time maximum 5 years
to data under examination be a good representative of current market status. Because it is hardly
possible that equity markets will return to their previous levels of volatility such as 2008 credit
crisis within a short risk horizon like one or even next 10 trading days.

We suggest, for further research, to probe the performance of GARCH models in two
homogeneous periods. A calm and a volatile period and compare their result of performance of
GARCH model in each period.

Furthermore, we suggests that further work needs to be done to test the sensitivity of EVT

model based on the choice of threshold level, u,.
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Appendix

Table 1: Lagged daily return

s regression of French CAC 40 Index.

Coefficients SE t Stat P-value Lower 95%  Upper 95%
Intercept 0.000 0.000 0.503 0.614 0.000 0.000
Lagged return 0.052 0.018 2.753 0.005 0.089 0.015
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Figure 1: ACF of CAC 40 Index. It reveals that just first lag crosses the 95% bounds.
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Figure 2: The sample ACF of the squared returns illustrates the degree of persistence in variance.

Table 2: Lagged daily returns regression of German DAX index

Coefficients SE

t Stat P-value Lower 95%

Upper 95%

Intercept

Lagged return

0.000 0.000

0.006 0.019

1.570 0.116 0.000
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Figure 3: ACF of German DAX index shows breaking 95% bounds in several times.
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Figure 4: The sample ACF of the squared returns illustrates the degree of persistence in variance.
Table 3: Lagged daily returns regression of Japanese Nikkei 225 index.
Coefficients SE t Stat P-value Lower 95%  Upper 95%
Intercept 0.000 0.000 0.676 0.498 0.000 0.000
Lagged return 0.035 0.018 1.85 0.051 0.072 0.001
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Figure 5: ACF of Japanese index really closing to beating 95% bounds just in first lag with p-value close to 5%.
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Figure 6: The sample ACF of the squared returns illustrates the high degree of persistence in variance until lag 12

and mild onward.

Table 4: Lagged daily returns regression of UK FTSE 100 index.

Coefficients SE t Stat P-value Lower 95% Upper 95%
Intercept 0.000 0.000 0.765 0.444 0.000 0.000
Lagged return 0.048 0.018 2.560 0.010 0.085 0.011
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Figure 7: ACF of UK index exceeding 95% bounds just in first lag with a significant p-value equal to 1%.
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Figure 8: The sample ACF of the squared returns illustrates a high degree of persistence in variance.

Table 5: Lagged daily returns regression of US S&P 500 index.

Coefficients SE t Stat P-value Lower 95% Upper 95%
Intercept 0.000 0.000 1.261 0.207 0.000 0.000
Lagged return 0.111 0.018 5.895 4.19E 0.148 0.074
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Figure 9: ACF of US S&P 500 Index. It reveals that just first lag crosses the 95% bounds.
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Figure 10: The sample ACF of the squared returns illustrates a high degree of persistence in variance.
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Figure 11: ACF of standardized residuals of Canadian TSX index. Source: Yahoo! Finance.
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Figure 12: ACF of squared standardized innovations of Canadian TSX index. Source: Yahoo! Finance.
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Figure 13: Plot of filtered innovations and filtered conditional standard deviations of Canadian TSX index. Source:

Yahoo! Finance.
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Figure 14: Empirical CDF of TSX index. Source: Yahoo! Finance.
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Figure 15: Filtered Generalized Pareto CDF v empirical CDF. Source: Yahoo! Finance.
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Figure 16: Filtered innovations and filtered conditional standard deviations of French CAC 40 index. Source:
Yahoo! Finance.
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Figure 17: ACF of standardized innovations of French CAC 40 index. Source: Yahoo! Finance.
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Figure 18: ACF of squared standardized residuals of French CAC 40 index. Source: Yahoo! Finance.
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Figure 19: Empirical CDF of French CAC 40 index. Source: Yahoo! Finance.
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Figure 20: Filtered Generalized Pareto CDF vs empirical CDF of CAC index. Source: Yahoo! Finance.

138



COMPARING THE PRECISION OF DIFFERENT METHODS OF ESTIMATING VAR WITH A FOCUS ON
EVT

Filtered Residuals

0.3 T T T T
| German DA)(|
0.2} :
w
©
3 01} |
8 _
T of il | MMMWWW —
|
_0.1 1 ! 1 |
2002 2005 2007 2010 2012 2015
Date
Filtered Conditional Standard Deviations
0.06 ; . : ;
| German DAX|
> 0.04} -
> 0.02f ,J Jk ¢ j‘h .
oo M A
e U J"'!“«Lgﬂ".,.urb“@h* ﬁ‘wulﬂu”p \, N M}f’\jl'ﬂu.jt«rh *“Jhﬁr"\k?tuﬁ
0 1 | ] |
2002 2005 2007 2010 2012 2015

Date

Figure 21: Plot of filtered innovations and filtered conditional standard deviation of German DAX index. Source:
Yahoo! Finance.
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Figure 22: ACF of standardized innovation of German DAX index. Source: Yahoo! Finance.
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Figure 23: Empirical CDF of Nikkei index. Source: Yahoo! Finance.
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Figure 24: Filtered Generalized Pareto CDF vs empirical CDF of DAX index. Source: Yahoo! Finance.
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Figure 25: Plot of filtered innovations and filtered conditional standard deviation of UK FTSE 100 index. Source:
Yahoo! Finance.
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Figure 26: ACF of standardized innovations of UK FTSE 100 index. Source: Yahoo! Finance.
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Figure 27: ACF of squared standardized innovations of UK FTSE 100 index. Source: Yahoo! Finance.
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Figure 28: Empirical CDF of FTSE 100 index. Source: Yahoo! Finance.
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Figure 29: Filtered Generalized Pareto CDF vs. empirical CDF of FTSE 100 index. Source: Yahoo! Finance.
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Figure 30: Plot of filtered residuals and filtered conditional standard deviations of US S&P 500 index. Source :
Yahoo! Fiance.
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Figure 31: ACF of standardized innovations of US S&P 500 index. Source: Yahoo! Finance.
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Figure 32: ACF of squared standardized innovations of US S&P 500 index. Source: Yahoo! Finance.
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Figure 33: Empirical CDF of S&P 500 index. Source: Yahoo! Finance.
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Figure 34: Filtered Generalized Pareto vs. empirical CDF of S&P 500 index. Source: Yahoo! Finance.
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Advantages

Disadvantages

Parametric approach

Makes a full parametric distributional

and model form assumption. For example
GARCH model with Gaussian errors

RiskMetrics
a kind of parametric approach

Non Parametric approach (HS)
Minimal assumption made about the
error distribution, nor the exact form

of the dynamic specifications

Semi-Parametric approach Monte

some assumptions are made, either Carlo
about the error distribution, its

extremes, or the model dynamics

CaViaR

FHS

Its ease of implementation when a
normal or Student-t distributions is

assumed.

Its ease of implementation can be
calculated using a spreadsheet.

Mot making strong assumptions

about the distribution of the returns
portfolio, they can accommodate wide
tails, skewness and any other
non-normal features.

It is very easy to implement.

The large number of scenarios
generated provide a more reliable and
comprehensive measure of risk than
analytical method.

It captures convexity of non linear
instruments and changes in volatility
and time.

It makes no specific distributional
assumption on the return of the asset.
It capture non linear characteristics

of the financial returns.

This approach retains the

non parametric advantage and at

the same time addresses some of HS's
inherent problems, i.e. FHS take
volatility background into account.
Capture kurtosis and changes in
volatility (conditional EVT).

It ignores leptokurtosis and skewness
when a normal distribution is assumed.
Difficulties of implementation when a
skewed distributions is assumed.

Its assumes normality of return
ignoring fat tails, skewness, etc.

this model lack non linear property
which is a significant of the financial
return,

Its results are completely dependent
on the data,

It is sometimes slow to reflect major
events.

It only allows us to estimate VaR at
discrete confidence intervals
determined by the size of our data set.
Its reliance on the stochastic process
specified or historical data selected to
generate estimations of the final value
of the portfolio and hence of the VaR.
It involves considerable

computational expenses.

Difficulties of implementation.

Its results slightly dependent on the
data set.

It depends on the extreme return
distribution assumption.
Its results depend on the extreme data set.

Source: Author
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INVESTORS’ SENTIMENTS AND INDUSTRY RETURNS:
WAVELET ANALYSIS THROUGH SQUARED COHERENCY
APPROACH

Mobeen Ur Rehman' Syed Jawad Hussain Shahzad?
!ICOMSATS Institute of Information Technology, Virtual Campus, Islamabad
2COMSATS Institute of Information Technology, Virtual Campus, Islamabad

Abstract: This study for the first time explores the time frequency relationship between
investors’ sentiments and industry specific returns. A sentiment index proxy is
constructed using level and lag values of six indicators of investors’ mood swing
through Principle Component Analysis. The data on investors’ sentiments and nine
major industry’s returns is used from 2001 to 201 1. Wavelet Coherency analysis reveal
that investors’ sentiments and industry returns are significantly related and are in
phase (cyclical). An optimistic view of the investors regarding an industry’s
performance results in higher returns and pessimistic view results otherwise. The
relationship is significant on 0 ~ 8 and 32 ~ 64 months scale. Financial and energy
crises play major role in the sentiment led industry’s return. These findings are unique
and were not possible through the traditional econometric estimates.

Keywords: Investors’ sentiments, stock returns, wavelet analysis

Introduction

Traditional financial theories postulate that the stock markets are efficient, the investors are
rational in their behavior and they utilize complete (possible) information for decision making, so
the capital asset prices are adequate and reflect their intrinsic values without being effected by
investor sentiment. However, financial crises and resulting research on price anomalies, made
market efficiency and its implications for asset pricing a debatable topic. Many researchers (Fama,
1991 among others) critiqued the unrealistic assumption underlying market efficiency, hence the
idea of behavioral finance developed. Behavioral finance concludes that many of traditional
finance assumption does not hold in reality e.g. traditional finance assumes that investors are risk
averse whereas behavioral finance highlights that investors are loss averse. The investors’ decision
making is therefore impacted by their behavior at a certain point in time. Similarly, the idea of
perfect rationality was replaced with bounded rationality (ability of investor to collect and evaluate
all available market information) and hence the asset prices do not fully reflect the private and
public information.

During last two decades, behavioral finance theorists contributed by clarifying the role of various
emotional aspects of investors in their decision making process. According to Li et al (2008), many
investors now believe on the investors sentimental approaches. Wang et al., (2009) concludes that
sentiments as compared to economic variables are better indicator of final security prices. There
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are two distinctions proxies i.e. explicit and implicit to measure the investor’s reactions directly
and indirectly, respectively. Implicit or indirect proxies (Finter and Ruenzi, 2010, Lahmiri, 2011,
Glaser et al., 2009 and Lux, 2008) utilize trading patterns and/or market statistics to measure
investors’ sentiments.

There are three different types of financial markets investors. First, the rational traders, those
utilize fundamental knowledge while making financial decisions. Second are the emotional
investors, mainly driven by emotions and self-perceptions. Finally the “noise traders” who make
random guess on the price movement (Kuzmina 2010). These noise traders without any specialized
knowledge mainly rely on emotion while making investment decisions. They are present in all
types (developed and emerging) of markets but their impact is more influential on developing
markets. The investment decisions of noise traders disrupt the regularity of rational investors and
distort the market equilibrium, and hence have impact on the stock market returns and vice versa
(Glaser et al., 2009). These irregular investors get inferior returns and, in long run, thus are
eventually driven out of the market (Schmitz et al., 2005).

Investor’s sentiments result in different stock market anomalies e.g. the Ramadan effect
(Bialkowski et al., 2012), calendar anomalies (Depenchuk et al., 2010), Saturday effect or so called
Monday effect (Al Khazali et al., 2010). Media contents and its reputation is also known to have
implications on the stock market returns (Tetlock, 2005). Different proxies e.g. investors’ mood,
closed end fund discount and trading volume have the impact on the investors’ decision making
process (Lahmiri, 2011). Baker and Wurgler (2006) identified proxies which affect the investors’
sentiments. These indirect mood proxies include trading volumes, dividend premium, closed end
mutual fund discount, initial public offerings (IPO) 1% day returns, IPO’s volume, and total new
equity issues. These investors’ sentiments are used as a proxy measure of noise trader's behaviors.
These sentiments may have both short- and long-term effects and result in higher returns volatility
(Liu et al 2011). Yang and Wu (2010) examined the stock price and investors’ sentiment
relationship in Taiwanese stock market and concluded the presence of a sequential relationship.
Bad performing stocks or having low current market prices are perceived to continue their low
performance in the future (Liang and Ouyang 2010). And hence sentiments may also have the
stock returns’ forecasting power. Huiwen (2012) measured the impact of investors’ sentiments on
stock returns under different market regimes and concluded that irrational investment decisions
result in deviations from fundamental values. The buy and sell imbalances i.e. investors buy (sell)
securities in groups and two investors groups buy (sell) the same stocks were also examined by
Kumar and Lee, (2006). Researchers (Lux, 2008; Finter et al., 2010; Michelfelder and Pandya,
2005) have concluded significant impact of sentiment on the developed market’s return.

These proxies may not portray a complete picture when considered in isolation. Different
stocks may have different sensitivity towards investor’s sentiments (Finter et al, 2010). Glushkov
(2005) concluded that stock’s sensitivity may have been due to their sentimental beta. Investors’
sentiments are able to explain the excessive returns of retail investors because it becomes the part
of systematic risk (Lux, 2008). Mutual fund flows portray a negative market sentiment due to
higher individual investments (Qiu and Welch, 2005). Chi et al., (2012) found a significant impact
of higher mutual fund flows on the Chinese markets. The impact of sentiments on stock’s returns
is also determined by the number of large institutional investors, analysis skills and information
systems (Michelfelder and Pandya, 2005). If the retail investors are in great number then there will
be a greater sentiment’s impact on the returns (Finter et al., 2010). Intuitional investors and skilled
analyst are less in number in emerging markets as compared to developed ones. And even in the
developed market, less time is spent on investment analysis in comparison to the trading activities
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(Kumar and Lee, 2006). However, impact of investors’ sentiments is more profound in the
emerging markets (Huerta and Liston, 2011). The higher volatility shocks also impact the
investor’s sentiments (Huiwen, 2012). Meijin and Jianjun (2004) concluded that sentiments may
also correct the return fluctuations.

Historical literature indicates that investors’ sentiments significantly impact the stock returns
and this impact may last longer in developing stock markets. However, the emphases has been
placed on measuring the influence of sentiments on overall stock returns and volatility and only a
few have studied the industry differential impact (see e.g. Huang, 2012 and Huang et al. 2014).
This study is the first effort, to the best of our knowledge, to investigate the investor’s sentiments
relationship with industry returns in Pakistan. Further, wavelet based time-frequency analysis
approach has never been applied in the field of behavioral finance.

Data, Methodology and Discussion

Investor’s Sentiment Index

There are two different methods to measures investors’ sentiments i.e. direct and indirect approach.
The measurement of investor’s sentiments through direct approach e.g. survey and questionnaire,
is subjective, time consuming and obtains limited feedback from the investors. The indirect
approach measures the sentiment through proxies and form an index following Baker and Wurgler
(2006) methodology. We have used following six indicators — number of Initial Public Offerings
(TPO), average 1% day return on IPOs (RIPO) — (Finter et al; 2010), Karachi Stock Exchange (KSE-
100) Index average daily turnover (TURN) — (Rehman, 2013), Equity/Debt ratio, closed end
mutual fund discount (CEFD) — (Chi et al; 2012), and dividend premiums (DP) - (Baker et al,
2009)!. The data on these variables has been obtained from the listed companies at Karachi Stock
Exchange of Pakistan and spans from 2001 to 2011.

Table 1 indicates the descriptive statistics and correlation matrix of all six investors’ sentiment
indicators used in this study. All the indicators are high to moderate correlated with each other
thus provide a strong basis to formulate Principle Component Analysis (PCA) for index
construction.

! Details on the indicators can be found in the co-authors previous work i.e. Rehman (2013).
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Table 1: Descriptive statistics and pair-wise correlation of investor’s sentiment indicators.

IPO RIOP TURN EDR CEFD DP
Mean 7.727 35.70 6.981 28.48 8.482 4.834
Std. Dev. 5.029 18.61 9.584 2.673 7.189 0.671
Skewness 1.106 -0.591 1.196 -0.908 1.202 -0.530
Kurtosis 2.935 2.213 3.330 2.310 3.598 1.897
JB Statistics 26.95%** 11.08%** 32.08%** 20.78%** 33.80%** 12.87%%*
IPO 1
RIOP 0.370%* 1
TURN -0.030 0.374** 1
EDR 0.520%** 0.200* -0.321** 1
CEFD 0.306** 0.114 -0.408%* 0.444** 1
DP 0.192 0.55]%** 0.554#** -0.254* -0.619%** 1

Note: *** ** & * indicate significance at 1&, 5% & 10% level, respectively. JB stands for Jarque Bera test.

First, we estimated the principle components by using all six variables with their lag terms. Thus,
it provides a raw sentiment index of level and lagged variables. The cumulative influence of first
four components to the raw sentiment index is 89.72%. The estimated raw sentiment index and
estimated co-efficients for level and lagged sentiment indicators is as follow:

Raw

Sentiments;
= —0.019 xIPO; — 0.0171PO;_; + 0.008 * RIPO, + 0.008 * RIPO;_, + 0.036
* TURN; + 0.036 * TURN,;_, — 0.100 * EDR; — 0.097 x EDR;_, — 0.049
* CEFD; — 0.049 * CEFD;_, + 0.587 * DP, + 0.587 * DP;_4 (D

Further, we calculated the correlation of raw sentiment index constructed as the first principle
component through PCA with level and lagged values of all six indicators. Investor’s sentiments
are known to have a time differential impact on the stock returns and thus selection of appropriate
order is essential. Table 2 provides the correlation values of level and lagged indicators. It indicates
that IPO,, RIPO._;, TURN,, EDR;, CEFD;, and DP,_; have the higher correlation with raw
sentiment index. Therefore, these indictors have been used to construct the synthetic sentiment
index.
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Table 2: Correlation matrix of raw investor’s sentiments index and indicators.

PO, RIPO, TURN, EDR, CEFD, DP,

SentimentsF®”  -0.206 0.326 0.764 -0.591 -0.787 0.844

IPO,_,  RIPO,_, TURN,, EDR,, CEFD,, DP,_,

SentimentsR* -0.181 0.345 0.759 -0.582 -0.781 0.853

PCA is again applied on the selected five indictors (The cumulative contribution of first four
components is 91.46%) with higher correlation values (see Table 2) and first principle component
is used as the sentiment index in this study hereinafter. The estimated specification of the final
sentiment index is as follow:

Sentiments;
= —0.026 * IPO; + 0.012 * RIPO;_, + 0.052 * TURN, — 0.139 * EDR;
—0.069 * CEFD; + 0.819 x DP,_4 (2)

Figure 1 plots the investors’ sentiment index from 2001 to 2011. The pessimistic sentiments are
evident from the starting period of the study, a possible indication of post 2001 crises impact on
the investor’s behavior. Investor’s behavior became optimistic after 2005 and remained so till
2011. These positive expectations may have resulted due to banking reforms, foreign portfolio
flows and continuous upward trending market. A deep dip during 2007-08 indicates the impact of
subprime mortgage crises in United States and hence this crises was perceived to have slump stock
market performance. These behavioral reactions helps to conclude that the sentiment index is a
reason approximation of the investor’s sentiment.
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Figure 1: Investors’ sentiment index over time
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Industry-wise Returns

The monthly returns for nine major industries of KSE have been calculated by 7;, =
In(p; ¢/pit-1), where 1;, and p;, is return and closing price of industry i at time ¢. Descriptive
statistics of all industries are shown in Table 3. Automobiles assembler and oil & gas exploration
industries have the first (1.9%) and second (1.6%) highest monthly returns. The higher profitability
of automobile industry may have been due to higher sales (lower prices) resulting from decrease
in import duty. Oil & gas exploration witnessed high profitability due energy crises and resultant
higher demand (prices) of energy products. Textile industry has the lowest (0.3%) average monthly
return possibly due to higher raw material prices (floods and resulting lower crop yield). Standard
deviation is highest (14.1%) for transport industry. Higher and unstable petroleum prices may have
increased the volatility in this sector. Food & personal care industry, being the essential products
with consistent demand, has the lowest risk (6.3%).

Table 3: Descriptive statistics of industries returns.

Mean Std. Dev. Skewness Kurtosis JB Statistics

Automobile Assembler 0.019 0.089 0.133 3.619 2.494
Cement 0.015 0.115 0.638 5.996 58.35%#*
Engineering 0.009 0.093 -0.238 3.593 3.182

Food & Personal Care Products 0.020 0.063 0.041 3.986 5.390*

Oil & Gas Exploration 0.016 0.134 -1.918 12.20 547.2%*x*
Power Generation & Distribution 0.004 0.104 0.649 7.584 124.8%**
Textile Composite 0.003 0.094 0.148 3.779 3.819
Tobacco 0.020 0.106 0.289 4.451 13.42%*%*
Transport 0.015 0.141 0.780 5.457 46.59%**

Note: *** ** & * indicate significance at 1&, 5% & 10% level, respectively. JB stands for Jarque Bera test.

Cross or Squared Wavelet Coherence (WTC) Approach

We have utilized wavelet methodology developed by Hudgins et al. (1993) and Torrence and
Compo (1998) to study the relationship between investors’ sentiments and industry returns. The
Cross-Wavelet Coherency (WTC) and the Phase Difference (PD) is used to analyse the time-
frequency dependencies between the time series. The WTC may be understood as the correlation
coefficient in a time-frequency space. On the other hand, phase difference provides information
regarding the delay or synchronization between the movements of two different time series”
(Aguiar-Conraria et al. (2011), p. 2867). Further, Aguiar-Conraria et al. (2011, p. 2872) defined
WTC as “the ratio of the cross-spectrum to the product of the spectrum of each series, and can be
thought of as the local (both in time and frequency) correlation between two time-series”.
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So, similar to correlation, the wavelet coherency indicates higher similarity if it is equal to 1
otherwise there is no association between the variables in time-frequency scale. The series variance
is shown by wavelet power spectrum. The large variation in wavelet power spectrum indicates
higher power. And thus cross wavelet power spectrum indicates the higher covariance between the
two variables over different time and/or frequencies. Following is the Torrence and Webster
(1999) specification of the Wavelet Coherence for two variables:

|S (5_1any(s))|2

RZ(S) =
© S W), (s W (o))

(3)

Where, S indicates the smoothing operator. The above definition can be viewed as a traditional
correlation coefficient which helps to explain the WTC as a localized correlation coefficient in a
time-frequency space. The equation-1 can be re-written, if the smoothing function S=1 and it time-
scale complication can be specified as follow:

S(W) = SScale (STime (Wn(s))) (4)

In Eq. 4 Sgcqie and complication indicate smoothing along wavelet scale axis and time,
respectively. Gaussian function and regular window is used for time and scale convolution,
respectively (Torrence and Compo, 1998). The smoothing power according to Morlet wavelet can
be articulated as under:

Stime(W) |s = (Wn(s) * C;tZ/ZSZ) s (5)
Ssclae(W)ln = (Wn(s) * CZH(0-65))|n (6)

Where, ¢; and ¢, are the normalized constants and Il indicates the rectangular function. The co-
evolutions and normalized coefficients are determined directly and indirectly, respectively. We
have used Monte Carlo simulation to analyze the distribution of WTC. PD among the components
is estimated through mean and confidence interval of time series. The mean phase with different
angles (a;,i=1, ...... , n) is as follow:

n n
a, =arg(X,Y)with X = Z cos(a;) and X = Z sin(a;) (7)
i=1 i=1

The independence of phase angles helps to calculate reliable confidence interval for mean angle.
The scale resolution can be used to set the number of angles. Higher resolution means higher
angles. The circular standard deviation may be specified as:

s = 4/—2In(R/n), (8)
Where, R = /(X? + Y?2). The circular standard deviation has the similar definition and meaning

like a tradition standard deviation measure. We have used Monte Carlo simulation to identify the
statistical level of significance. The lag length in phase can be written as:
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S XYy ‘f)x,y € [-m,m] 9

Where, / and R indicate the real and imaginary parts, respectively. This phase relation between the
variables can be characterized using path difference. A zero value of phase difference indicates
that both variables moves together with stated frequency. First series “x’ lags second series “y”
(sentiments and industry returns in this case), if ¢, € [0, 7/2]. On the other hand “x” leads when
¢xy € [—1/2,0]. When there is a negative association between the two series (an anti-phase
relationship) i.e. phase difference of m (or — m); meaning ¢, € [-7n/2, 7] U[-m, m/2]. If
¢xy € [m/2,m] then “x” leads, and “y” leads if ¢, € [-7/2,—™].

Resulting figures of cross wavelet coherence between investor’s sentiments and nine major
industries are shown below. First evidence from the WTC analysis is that for all of the industries,
investors’ sentiments and returns are in phase. They have a cyclical nature i.e. both have a positive
correlation. An optimistic view of the investors regarding an industry’s performance results in
higher returns and pessimistic view results otherwise. Similarly, up (down) industry performance
also results in good (bad) investors’ expectations. However, this specific direction, the lead (down
arrow) and lag (up arrow) relationship can only be determined by examining the figure of each
industry separately. For automobiles industry, on 0 ~ 8 months scale, investor’s sentiments lead
returns at 5% level of significance. An optimistic (pessimistic) view of investors leads to higher
(lower) returns of automobile industry. There is also evidence of high association between
investor’s sentiments and automobile industry’s returns during the financial crises 2007-08,
however, the arrow are straight right indicating that during crises bad expectations and
performance does not have a distinct lead-lag relation rather occur simultaneously. Similar results
with low magnitude are evident for cement industry but there is no significant relationship during
crises. We safely can conclude that investors’ sentiments and cement industry returns have an
insignificant relationship and thus sentiment or returns do not cause each other.

The sentiments had a cyclical lagging relationship with engineering industry’s returns on 0 ~
8 month scale and cyclical leading relationship over 32 ~ 64 months scale during the crises period.
Food and personal care industry returns and investors’ sentiments are also in phase and sentiments
lead returns on 0 ~ 8 month scale. There is no significant relationship over longer time scale which
also confirms our previous findings (lower risk) as the food products are necessities and do not
change with the change in economic conditions. There is no significant relationship between Oil
& Gas exploration industry returns and investors’ sentiments on 0 ~ 8 month scale. But on 8 ~ 32
month scale, investors’ sentiments lead returns, at 5% significance level, especially during the
crises period (2007-8) and afterwards. Power generation industry and sentiments also have a
similar relation over varying scales. These findings suggest that financial crises coupled with
energy crises are the conditions that increase the impact of investors’ sentiments on returns and
vice versa. Thus, the investors’ sentiment and industry return relationship is not persistent in nature
and depends on the overall economic conditions. For textile industry, sentiments lag returns on 2
~ 6 and there is no impact of financial crises. Tobacco and transport industries returns indicates
mixed result with sentiments even few counter-cyclical relation where sentiments lag returns.
However, tobacco industry shows a significant impact of sentiments on returns on 32 ~ 64 month
scale.
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Cross-wavelet (squared wavelet) coherency between investors’ sentiments and industry returns.
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Note: The dense black outline indicates the 5% significance level against the red noise. The lighter shade cone shows the edge effect also named as cone of
influence (COI). Color code is indicated to the right of each picture where blue indicates the low power and red shows high power. Y-axis measures the

frequencies or scale and X-axis represent the time in weeks. Arrows indicate the phase difference between the two series. Interpretation of the direction is a
follow:

(—) = variables are in phase (cyclical effect on each other); (/) = Investors’ sentiments are lagging; (\v) = Investors’ sentiments are leading; («) =
variables are out of phase (anti-cyclical effect); (\) = Investors’ sentiments are leading; (¢)Investors’ sentiments are lagging.

Cross-wavelet (squared wavelet) coherency between investors’ sentiments and industry returns

156



15" FRAP
Finance, Risk and Accountings Perspectives Proceedings
ISBN 978-3-9503518-4-2

Conclusion

Emergence of behavioral finance identified irrationality in the investors’ behavior and its
implications for the market efficiency. Investors’ sentiments or mood swings have been studied
and found to have relationship with stock market returns and volatility. However, little focus has
been given to the impact of sentiments on industry returns. This study for the first time explores
the time frequency relationship between investors’ sentiments and industry specific returns. A
sentiment index proxy is constructed using level and lag values of six indicators of investors” mood
swing through Principle Component Analysis. The data on investors’ sentiments and nine major
industry’s returns is used from 2001 to 2011.

Wavelet Coherency analysis reveal that investors’ sentiments and industry returns are
significantly related and are in phase (cyclical) for all nine industries. An optimistic view of the
investors regarding an industry’s performance results in higher returns and pessimistic view results
otherwise. Similarly, up (down) industry performance also results in good (bad) investors’
expectations. The relationship is significant at 5% level of significance and on 0 ~ 8 and 32 ~ 64
months scale. Financial and energy crises play major role in the sentiment led industry’s return.
Import oriented industries i.e. Automobile assemblers, engineering and tobacco industry’s returns
evident increased impact of sentiments during financial crises of 2007-08. Energy oriented
segment i.e. Oil & gas exploration and power generation industry returns are also seems to have
enhanced sentiment impact due to energy prevailing crises. These findings are unique and were
not possible through the traditional econometric estimates. Our findings of high cyclical
association between investors’ sentiments and industry returns during crises open up possibility of
two new dimensions. First, overall economic, political and social conditions may have
simultaneously impacted both investors’ sentiments and returns or second, macro-economic
conditions first change investors’ behavior and resulting investors’ sentiments impact stock market
returns. We leave this interesting debate for future research.
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Rajamangala University of Technology Suvarnabhumi, THAILAND

Abstract. The significant impact of recent, and often high-profile, corporate
accounting scandals, is often attributed to earnings management and factors
surrounding cost of equity capital. Understanding the relationship between these
factors is important for both the management of corporations and for the
confidence of their investors. The main of objective of this paper is to examine the
influence of earnings management and corporate governance on the cost of equity
capital in listed companies in Thailand and determine their impact, which could
be used to initiate strategies to restore investor confidence. Earnings management
in this paper is measured from the absolute value of discretionary accruals that
are calculated from five different models. Corporate governance variables in this
paper include board interlocking, board independence, board size, CEO-Chair
duality, audit committee financial expertise, audit opinion, managerial ownership
and institutional shareholders. The CAPM and Industry Adjusted Earnings to Price
ratio model are used as a proxy for the cost of equity capital in this paper. To test
the influence of these factors, a fixed-effect panel data regression model is applied.
The results reveal that companies with higher earnings management, higher
proportion of managerial ownership, institutional ownership, CEO-Chair duality
and which receive modified audit opinions are likely to have higher cost of equity
capital. In contrast, the companies that have higher proportion of board
independence, audit committee financial expertise and board interlocking are
likely to have lower cost of equity capital.

Keywords: board-interlocking, board independence, modified Jones

Introduction

The cost of capital is the amount that a company pays for the use of its capital. Understanding
the association between earnings management, corporate governance and the cost of equity
capital is important for the management of companies and its investors. In a contemporary
operating corporation, capital suppliers are unable to fully control the spending system of their
money and the decision making processes of the company (Ramly & Rashid, 2010). According
to agency theory, conflicts of interest between shareholders and managers occur when
managers exercise operating roles that do not align with the objective of maximising the
shareholders’ wealth. Of even more concern, dispersed shareholders are not able to physically
investigate any self-serving interests of managers (Reverte, 2009). Since shareholders cannot
observe managers’ efforts and cannot discern real economic performance of the company,
moral hazard and adverse selection problems can occur which result in the agency risk problem
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(Fama & Jensen, 1983). Consequently, the rational investor may require higher returns from
their investment in exchange for bearing these agency risks, resulting in higher cost of equity
capital.

In contrast, good corporate governance is introduced as a set of mechanisms that aim to
improve the effectiveness of the monitoring functions (Bedard et al., 2004b; Cornett et al.,
2008; Hashim & Devi, 2008),limit opportunistic behaviour of managers (Klein, 2002a; Park &
Shin, 2004; Davidson et al., 2005a) and enhance the quality of information and disclosure (Jans
et al., 2007; Jo & Kim, 2007; Hermalin & Weisbach, 2010). These studies assume that
corporate governance affects the firm’s valuation by constraining the self-serving tendencies
of insiders, maximising shareholders’ wealth and, therefore, resulting in a lower cost of equity
capital. According to Arthur Levitt, former Chairman of the Securities and Exchange
Commission, firms with higher quality accounting standards are likely to have higher liquidity
and lower cost of equity capital (Levitt, 1997). Similarly Forster (2003), a former member of
the Financial Accounting Standards Board, stated that: “More information always equates to
less uncertainty, and it is clear that people pay more for certainty. Less uncertainty results in
less risk and a consequent lower premium being demanded. In the context of financial
information, the end result is that better disclosure results in a lower cost of capital” (p.1).
From these statements, it could be argued that regulators have agreed that a high quality of
financial information could lead to the reduction of the cost of capital.

Therefore, this paper aims to investigate the influence of earnings management and
corporate governance on the cost of equity capital and whether earnings management and
corporate governance increases/decreases the cost of equity capital in Thai listed companies.

Literature Review

Cost of equity capital and Earnings management

Theoretical research on earnings management suggests that greater earnings management
increases the cost of equity because the investors “price protect” themselves against potential
losses from trading with the inappropriate accounting practices of managers. The effect of
earnings management on the cost of equity capital is a matter of considerable interest and
important to the financial reporting community. This is because the use of financial reporting
by an investor to evaluate the stock price and the firm’s performance creates an incentive for
the manager to manipulate or manage the company’s earnings with the view of influencing the
short-term stock price (Strobl, 2013). As such, earnings management practices of management
leads to less reliable financial reporting, which increases the information asymmetry between
management and investors, resulting in higher cost of equity capital.

Kim and Sohn (2013) examine the influence of real earnings management on the cost of
equity capital using data from US firms from 1987 to 2011 as a sample. They find that the
extent of earnings management through the real activities manipulation is positively associated
with the cost of equity capital. They also suggest that real earnings management activities
decrease the information quality of earnings used by the investor, therefore, a higher risk
premium is required to compensate these activities.

Botosan et al. (2004) argue that precise information mitigates information asymmetry,
thereby reducing the cost of equity capital. Botosan et al. (2004) examine the relationship
between public and private information precision and the cost of equity capital. Their key
finding is an inverse relationship between public information precision and the cost of equity
capital. However, they also find a positive relationship between private information precision
and the cost of equity capital (Botosan et al., 2004; Williams, 2004). Li (2005) examine the
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preciseness of eye-catching public information that investors receive regarding the expected
rate of aggregate dividend growth and the effects of the stock market return. His results show
that high, precise information results in a decrease of risk premiums and stock return volatility.
Furthermore, he suggests that the company should provide more precise information to reduce
the cost of equity capital.

Contrary to information precision, information asymmetry is found to increase the cost of
equity capital. Armstrong et al. (2011) investigate the relationship between information
asymmetry and the cost of capital. In their study, they also investigate the conditions that
influence this relationship. Their evidence suggests that when markets are imperfect,
information asymmetry is positively associated with the cost of capital, and there is no
association between information asymmetry and the cost of capital when markets are perfectly
competitive. Even though Gray et al. (2009) posit that information risk is a systematic risk
factor that is priced by the capital market, they find in their study of Australian firms an
insignificant relationship between information asymmetry arising from managerial reporting
discretion and the cost of equity. They postulate that, in this case, the requirement that the
public domain receive high quality information in a non-selective disclosure and timely manner
lessened most asymmetry from the information on expected cash flows during the study period.
Therefore, in developing countries such as Thailand, where non-selective disclosure of high
quality information in a timely manner to the public domain may not be as strictly enforced, a
positive relationship between information asymmetry and the cost of equity may exist.

Kasznik (2004) argue that a company’s accounting restatement creates investor’s
uncertainty about management credibility, competence, and overall concerns about the quality
of earnings. Accordingly, Hribar and Jenkins (2004) examine the influences of accounting
restatement on a company’s cost of equity capital. Their results show that accounting
restatement is negatively associated with expected future earnings and is positively associated
with the cost of equity capital. They also find that accounting restatements initiated by the
auditor leads to the largest increase in the cost of capital.

In order to investigate the cost of equity capital when earnings management has occurred,
Bhattacharya et al. (2003) measure the cost of equity by using two proxies: dividend yield and
the international capital asset pricing model. The earning opacity is estimated from three
dimensions of reported accounting earnings: earnings aggressiveness, loss avoidance, and
earnings smoothing. They analyse the financial statement of the companies from 34 countries
including Thailand in the period 1984-1998 to explore whether earnings management affects
the cost of equity and the trading behaviour of investors. Their results reveal that higher overall
earnings opacity increases the cost of equity capital and also decreases trading in the stock
market by investors.

Chen et al. (2011) investigate the effect of the audit quality on earnings management and
the cost of equity of both state-owned enterprises (SOEs) and non-state-owned enterprises
(NSOEs) in China. In their study, both the industry method (Gebhardt et al., 2001) and the
PEG ratio method (Easton, 2004) are used as proxies for the cost of equity capital, and the audit
firm’s size is used as a proxy for audit quality. Using 244 listed firms on the Shanghai and
Shenzhen Stock Exchanges over the period 2001-2006, Chen et al. (2011) show that reduced
earnings management, attributable to the quality of the auditor, is associated with reducing the
cost of equity. They also find that the high audit quality employed in NOSEs has a greater
decrement in the cost of equity capital than the high audit quality employed in SOEs.

Additionally, Kim and Sohn (2013) examine the influence of real earnings management
on the cost of equity capital using data from US firms from 1987 to 2011. They find that the
extent of earnings management through the real activities manipulation is positively associated
with the cost of equity capital. They also suggest that real earnings management activities
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decrease the information quality of earnings used by the investor, therefore, the higher risk
premium is required to compensate these activities.

Cost of equity capital and Corporate Governance

The supporting view on the effectiveness of corporate governance towards the cost of equity
is provided in several theoretical studies (Cheng et al., 2006; Becker-Blease & Irani, 2008;
Huang et al., 2009; Reverte, 2009; Upadhyay & Sriram, 2011; Dao et al., 2012; Mazzotta &
Veltri, 2012; Armstrong et al., 2013). For example, Armstrong et al. (2011) indicate that when
equity markets are imperfectly competitive, the information asymmetry increases the
company’s cost of capital. Cheng et al. (2006) examine the association between strong
shareholder rights regimes as a proxy for good CG and the cost of equity capital in US firms.
They find that firms with stronger shareholder rights regimes are significantly associated with
a lower cost of equity capital. However, the study of Huang et al. (2009) further argues that, in
firms with a high concentration of managerial ownership, strong shareholder rights are less
important because these managerial ownerships’ self-interests may act as a substitute for
shareholders’ rights. Their study finds that a high concentration of managerial ownership of
the firm reduces the degree of the agency problem and lowers the cost of equity capital. Becker-
Blease and Irani (2008) investigate whether CG affected adverse selection costs in seasoned
equity offerings during 1996-2001. Their results show that board independence, audit
committee size and managerial ownership are positively associated with a firm’s abnormal
stock returns. These results suggest that a perception of investors is that some particular
governance systems are better able to align shareholder and manager incentives, improving the
firm’s access to the capital market.

Research Methodology

Estimation of Discretionary Accruals

The accruals component of earnings contains the accounting estimates based on forecasts
which is easier to manage than cash flows (Larcker & Richardson, 2004). A number of previous
papers have used discretionary accruals to examine whether earnings have been manipulated
by managers. Since managers are more likely to use their discretion to manage earnings over
short-term rather than long-term accruals (Dechow et al., 1995; Teoh et al., 1998), the Jones
(1991) model is the most popular one used to capture short-term non-discretionary accruals.
However, a fundamental problem with the Jones model is the use of change in revenues as
entirely non-discretionary accruals.

Dechow et al. (1995) emphasize that, if earnings are managed through discretionary
accruals revenues, then the Jones model will consider revenues as entirely non-discretionary.
However, managers can exercise their discretion to manage earnings by shifting revenue from
the future to the current period (through an increase in accounts receivables). So, the change in
revenue (AREVi;) would be endogenous to the model. To control this endogeneity bias,
Dechow et al. (1995) modify the Jones model by assuming that all changes in credit sales in
the event period result from earnings management. The reason behind the Modified Jones
model is that earnings are not difficult to manage through credit sales compared to cash
collections. Therefore, in the Dechow et al. (1995) study, they examine five models that are
used for estimating discretionary accruals; including the Healy (1984) model, the DeAngelo
(1988) model, the Jones (1991) model, the Modified Jones model and the industry model. They
find that among these five models, the Modified Jones model is the most powerful model for
detecting earnings management (Dechow ef al., 1995; Ahmad-Zaluki et al., 2011). Therefore,

162



15" FRAP
Finance, Risk and Accountings Perspectives Proceedings
ISBN 978-3-9503518-4-2

the models used to examine non-discretionary accruals in this study are based on the Modified
Jones model.

Modified Jones Model (1995)

A vast amount of literature estimates discretionary accruals using the Jones (1991) model. The
model attempts to control the effects of change in the firm’s economic circumstances in
estimating a firm’s nondiscretionary accruals. However, Dechow et al. (1995) found
weaknesses in the original Jones (1991) model. According to them, the original Jones model is
unable to capture the impact of sales-based manipulation because accounts receivables should
not be considered as non-discretionary accruals. Thus, they proposed a modification to the
original Jones model which came to be known as the Modified Jones model. The non-
discretionary accruals based on the Modified Jones model are computed from the equation as
follows:

NDA;; = al ( : ) + a2 (—AREVi'f"AARf‘) + a3 (%) (Eq. 1)
’ Ajt-1 Ajt-1 Ajt-1

Where:

NDA = non-discretionary accruals for firm i, year ¢

At = lagged assets of firm i, year ¢

AREVi = change in revenues of firm i, year ¢

AAR;; = change in accounts receivable of firm i, year ¢

PPE;, = property, plant and equipment of firm i, year ¢

al,02,03 = firm-specific parameters

Performance Matched Discretionary Accruals Model (2005)

This study also tests for earnings management by employing an extended version of the
Modified Jones model used by Kothari et al. (2005), which is called Performance Matched
Discretionary Accruals Model, as the alternative model. This model is calculated by placing
ROA into the Modified Jones model. Similar to Kothari et al. (2005), this study applies both
return on assets of the current year (ROA) and lagged return on assets (ROA..1) into the
Modified Jones model. To avoid potential problems related with changing a tax rate in
Thailand, ROA is estimated by using earnings before interest and tax expense divided by total
assets. This estimation is similar to Bedard ez al. (2004a), Jones et al. (2008) and Kothari et al.
(2005).

Performance Matched Discretionary Accruals Model (current ROA)
NDA;; = al ( ! ) + a2 (M) + a3 (?) +a4(R0A,)  (Eq.2)

it—1 Ajt-1 it—1
Where:
NDA = non-discretionary accruals for firm i, year ¢
At = lagged assets of firm i, year ¢
AREVi = change in revenues of firm i, year ¢
AAR;; = change in accounts receivable of firm i, year ¢
PPE;, = property, plant and equipment of firm i, year ¢
ROA = return on assets of firm 7, year ¢
al, 02, a3, a4 = firm-specific parameters
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Performance Matched Discretionary Accruals Model (Lagged ROA)
1 AREV ;¢ — AAR; PPE;
NDA;; = al ( ) + a2 (#) + a3 (A—f) + a4(ROA;;—1) (Eq.3)

it—1 it—1 it—1

Where:

NDA = non-discretionary for firm i, year ¢

At = lagged assets of firm i, year ¢

AREVi = change in revenues of firm i, year ¢

AAR;; = change in accounts receivable of firm i, year ¢
PPE;, = property, plant and equipment of firm i, year ¢
ROA1 = lagged return on assets of firm 7, year ¢

al, 02, a3, a4 = firm-specific parameters

Cash flow Modified Jones Model (2000)

The Cash flow Modified Jones model was first proposed by Kasznik (1999). In his paper, he
investigates the relationship between volunary disclosure and earnings management. Kasznik
(1999) includes change in operating cash flows as an explanatory variable in the Modified
Jones model which was originally developed by Dechow et al. (1995). Kasznik’s reason for
including the change in cash flow from operations is based on evidence from Dechow (1994)
that CFO is negatively correlated with total accruals. Furthermore, Jeter and Shivakumar
(1999) introduce variables to control for changes in cash flows over time. They suggest that
this extension of the Jones model is shown to be well specified for all cash flow levels and to
exhibit more power than the conventional Jones model in detecting earnings management.
Therefore, this study also tests for earnings management by employing an extended version of
the modifiled Jones model introduced by Kasznik (1999) and used in Shuto (2007); Huang et
al. (2013); Kubota ef al. (2010); Osma and Noguer (2007); Sun and Rath (2009); and Teshima
and Shuto (2008) who include the change in CFO as an additional explanatory variable. The
model is expressed as follows:

NDA;, = al( 1 )+ o2 (u)+ o3 (%)HM (A;L) (Eq. 4)

it—1 it—1 it—1 it—1
Where:
NDA ¢ = non-discretionary accruals for firm i, year ¢
A1 = lagged assets of firm i, year ¢
AREVi; = change in revenues of firm i, year ¢
AAR; = change in accounts receivable of firm i, year ¢
PPE;, = property, plant and equipment of firm i, year ¢
ACFOx. = change in cash flow from operation of firm i, year ¢
al, 02, a3, a4 = firm-specific parameters

Modified Jones Model with Cash Flows and Book to Market (2004)

The Modified Jones model with book to market and cash flows was first used to estimate the
discretionary accruals (unexpected accruals or abnormal accruals) component by Larcker and
Richardson (2004). For this approach, book to market ratio (BTM) and CFO are incorporated
into the Modified Jones model to reduce measurement error related to discretionary accruals.
Larcker and Richardson (2004) indicate that BTM controls expected growth in operation. They
point out that phases of growth in the life cycle of a firm are likely to be associated with
investment in inventory and other assets. In this situation, observation of an inventory increase
may not necessarily indicate any opportunistic behaviour on the part of management.
Therefore, if BTM is left uncontrolled, the Modified Jones model will classify such increases
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as discretionary accruals because, under normal circumstances, growing firms have large
accruals. In addition, CFO controls the current operating performance. Dechow et al. (1995)
find that discretionary accruals are likely to be mis-specified for companies with extreme levels
of performance.

Larcker and Richardson (2004) remark that their model is more advanced than the
Modified Jones model in the following ways: its powers of explanation are superior, it provides
identification of accruals that are unexpected and less constant than other earnings’
components, discretionary accruals related to lower earnings and lower stock returns in future
periods can be identified, and the estimation of discretionary accruals allows for the detection
of earnings management pinpointed in enforcement actions taken by the SEC. Hence, the other
measurement of discretionary accruals used in this study is based on equation (5) as shown
below:

NDA;; = al ( : ) + a2 (—AREVf'f"AARf‘) + a3 (%) + +ad (%) +

it—1 it—1 it—1 it—1

a5(BTM;,) (Eq. 5)
Where:
NDA ¢ = non-discretionary accruals for firm i, year ¢
A1 = lagged assets of firm i, year ¢
AREVi; = change in revenues of firm i, year ¢
AAR; = change in accounts receivable of firm i, year ¢
PPE;; = property, plant and equipment of firm 7, year ¢
CFOi, = cash flow from operation of firm i, year ¢
BTM;; = book to market ratio of firm i, year ¢

ol, 02, a3, a4, as firm-specific parameters

Measurement of Discretionary Accruals

As it can be seen above, the starting point for the measurement of discretionary accruals is total
accruals. Since total accruals comprises normal accruals (expected accruals) and abnormal
accruals (discretionary accruals or unexpected accruals), discretionary accruals (DAiy) as a
proxy for earnings management is calculated as:

DA = ot — NDA, (Eq. 6)
it-1

Where:

DA = discretionary accruals of firm i, year ¢

ToACCiy = total current accruals of firm i, year ¢

A1 = lagged assets of firm i, year ¢

NDA = non-discretionary accruals

It is important also to note that there is a difference in this study from prior studies. This
difference is the use of net PPE instead of gross PPE. Similar to the studies by Chen et al.
(2005); Jaggi et al. (2009); Saleh and Ahmed (2005) and Lee et al. (2007), the data on gross
PPE is not available in the SETSMART and SETINFO databases. As a result, the net PPE is
used in this study.

OLS linear regressions are used to estimate the firm specific parameters in each fiscal year
for each industry. This estimation allows firm specific parameters to vary over time and by
industries. Similar to prior studies, industry portfolios are comprised of at least 10 companies
(Ahmad-Zaluki et al., 2011). It is important to note that the company specific parameters al,
02, a3 are estimated from the original Jones model.
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Measurement of Cost of Equity Capital

This section discusses techniques used for estimating the COE for this study. This study uses
three different models: CAPM and Industry Adjusted Earning to Price Ratio to estimate the
COE for Thai listed companies during 2003-2010.

Capital Asset Pricing Model (CAPM)

The concept of the CAPM was initially developed by Sharpe (1964), Lintner (1965) and Black
(1972), resulting in a Nobel Prize for Sharpe in 1990 (Fama & French, 2004). The main idea
of CAPM is to explain the expected return by a market beta () or by systematic risk. The
CAPM is used to measure risk and the relationship between expected return and risk. The
assumption was that expected return should have a positive relationship with market beta.
However, in the late 1970s, this concept of CAPM has been questioned and disputed by a
number of empirical studies. These studies indicate that market beta alone is not sufficient to
explain expected return, and expected return is unrelated to market beta (Basu, 1977; Banz,
1981; Rosenberg et al., 1985; Bhandari, 1988). Fama and French (1992) and (1993) therefore
extended the CAPM by adding two risk factors: size and book-to-market equity ratio. However,
Fama and French (1996) and Elton (1999) find that using the Fama-French model to estimate
the expected return is not better than using the CAPM. Similarly, King (2009) uses the CAPM
and the Fama-French model to estimate the cost of equity for banks in six countries during
1990-2009. They find that the results from both models are similar.

Even if some authors suggest that caution should be exercised when using the CAPM to
calculate the cost of capital, a recent study by Da et al. (2012) indicate that there is little direct
evidence to support an avoidance of CAPM to estimate the cost of capital. Their findings
confirm the view that the CAPM provides a reasonable estimate of a project’s cost of capital.
Furthermore, Welch (2008) finds that 75 per cent of finance professors recommend using the
CAPM for corporate capital budgeting purposes; 10 per cent recommend the Fama-French
model; 5 per cent recommend an APT model. A survey of 392 chief financial officers by
Graham and Harvey (2001) shows that 73.5 per cent of respondents reported that they always
or nearly always use the CAPM, thus indicating that estimating equity capital costs through
CAPM is the most popular method. In other words, the CAPM continues to be the most
commonly used method among academics, researchers, practitioners for estimating the COE
(Ashton, 1995; KielholzA, 2000; Graham & Harvey, 2001; Jagannathan & Meier, 2002; Harris
et al., 2003; Welch, 2008). Therefore, in this study, the CAPM is used to estimate the COE.
The equation for CAPM is shown as follows:

CAPM;; = Rfy + Bie X (Rmy — Rfy) (Eq.7)

Where:

CAPM;; = cost of equity capital calculated from Capital Asset Pricing
model

Rf = risk free rate on the 91-day Thai Government Treasury bill

Bi.t = beta of stock i, year ¢, using “Market model” to estimate the

slope coefficient by regressing company’s stock return against
the market’s return.

Rmy = market rate of return

Or (Rm; - Rfy) = risk premium
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Industry Adjusted Earnings to Price Ratio

Following Francis et al. (2005) and Gray et al. (2009), this study also uses industry-adjusted
earnings to price ratio (IndEP) as a proxy for the COE. Francis ef al. (2005) view the price-
earnings ratio as an inverse indicator of the COE. In their study, they examine the relationship
between accruals quality and industry-adjusted earnings-price ratios as a proxy for the COE.
Similar to their studies, to estimate industry-adjusted earnings to price ratio, this study first
calculated the median E/P ratio for all firms with only positive earnings in year ¢ in each of the
seven main industry groups of the stock exchange of Thailand. The industry adjusted earnings
to price ratio (IndEP) is calculated from the firms’ earnings to price ratio less the median E/P
ratio of all firms within the same industry in year ¢. The equation of the industry adjusted
earnings to price ratio is as follows:

INDEP;; = EP ratio;; — Med EP ratio, (Eq. 8)
Where:

INDEP ;; = cost of equity capital based on Industry adjusted E/P ratio

EP ratio;; = earnings to price ratio of firm i, year ¢

Med EP ratio;; = median earnings to price ratio of all firms within the same

industry in year ¢
Research Findings

Descriptive Statistics

Table 1 reports the descriptive statistics for related variables. Firstly, COE variables are
estimated from the Capital Asset Pricing model (CAPM) and Industry Adjusted Earnings to
Price Ratio model (INDUSEP). Secondly, earnings management variables are estimated from
the Modified Jones model (JEMM]J]|), Performance Matched discretionary accruals model
(IEMPMt| and [EMPMt-1|), Cash Flow Modified Jones model (JEMCF]|) and Modified Jones
model with cash flows and book to market ((EMCFBM]). Thirdly, CG variables: board
interlocking, board independence, board size, audit committee expertise, managerial ownership
and institutional ownerships, are used in this study. Lastly, the control variables are also
included in this study to minimise specification bias.

Descriptive statistics in Table 1 show that, on average, the COE in Thailand during 2003-
2010 estimated from the CAPM and INDUSEP is 16.5 per cent and 7.6 per cent respectively.
Since market beta is 1, it is expected that average BETA of a large sample of the firms to be
similar to that of the market beta. However, this table shows that on average, BETA is 0.566,
which is far below 1. This may be because 5 per cent of the highest value of beta is winsorized
and financial companies groups are excluded in this study. As well, this table shows that, on
average, risk fee rate and market return are 2.4 per cent and 19.4 per cent, respectively. The
level of earnings management ([EMMJ|, |[EMPMt|, |EMPMt-1|, [EMCF| and [EMCFBM]|)
estimated from four different models consistently has an average between 8§ per cent to 10 per
cent. The descriptive statistics for board interlocking (BINT), board independence (BIND) and
board size variables (BSIZE) demonstrate the following: (1). On average, Thai listed
companies have 10 directors on the board, (2).
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Table 1 Descriptive statistics for all variables

Panel A: Continuous variables

Lower Upper
Quartile Median Quartile
Variables Mean Sd Dev. Min Max (p25) (p50) P75 Skewness Kurtosis

capm 0.165 0.168 -1.380  1.062 0.048 0.104 0.229 1.200 7.240
indusep 0.076  0.117 0.000 1.358 0.018 0.042 0.086 4.927 37.065
beta 0.566 0.445 -0.100  1.690 0.210 0.470 0.850 0.694 2.716
riskfeerate  0.024 0.012 0.012 0.047 0.013 0.021 0.033 0.563 1.959
marketreturn 0.194  0.196 -0.087  0.489 0.028 0.164 0.384 0.063 1.676
|lemmyj| 0.104 0.135 0.000 2314 0.031 0.068 0.130 6.253 73.400
lempmt]| 0.084 0.114 0.000 2387 0.026 0.056 0.107 7.546 108.155
lempmt]]| 0.094 0.127 0.000 2362 0.028 0.061 0.118 6.908 89.080
lemcf] 0.083  0.091 0.000 2.030 0.028 0.061 0.109 6.294 99.704
lemctbm)| 0.104 0.110 0.000 2.243  0.039 0.081 0.137 5.902 80.096
bint 0.247 0.231 0.000 1.000 0.077 0.200 0.375 1.092 3.926
bind 0.345 0.110 0.000 0.830 0.273 0.333 0.400 0.475 4.395
bsize 10.840 2.819 3.000 25.000 9.000 10.000 12.000 0.917 4.745
acexpert 0.394 0.302 0.000 1.000 0.250 0.333 0.667 0.353 2315
mngown 0.053  0.137 0.000 0.861 0.000 0.000 0.006 3.178 13.093

inssahare 0.033 0.104 0.000 0.977 0.000 0.001 0.007 5.260 35.780

roa 0.066 0.118 -0.636  0.574 0.020 0.069 0.124 -1.303 12.387
lev 0.415 0.363 0.001 9.693 0.217 0.386 0.563 9.896 199.776
cfo 0.054 0.616 -29.481 8.739 0.002 0.060 0.129 -39.996 1981.566
logasset 14.921 1.379 11.427  20.464 13941 14.662 15.684 0.787 3.680
mtb 1.718  3.330 0.010 79.530 0.650 1.070 1.890 13.870 260.312
block 0.113 0.182 0.000 0.930  0.000 0.000 0.152 1.814 5.597

Panel B: Dichotomous variables

Sector
Variables All Ago & Food Industrials Services
0 1 0 1 0 1 0 1
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Ceodual Frequency 2,053 785 217 99 337 163 468 172
Percentage 7234  27.66 68.67 3133 6740 32.60 73.13  26.88
Adopin  Frequency 1,886 856 219 91 362 120 457 148
Percentage 68.78 3122 70.65 2935 75.10 2490 7554 2446
Big4 Frequency 1,400 1,266 121 164 262 208 334 263
Percentage 5251 4749 4246 57.54 5574 4426 5595  44.05
IFRS Frequency 1,950 1,170 205 123 350 210 425 255

Percentage 62.50 37.50 62.50 37.50 62.50 37.50 62.50 37.50

Sector
. Property & Consumer
Variables construction Technology ~ Resources products
0 1 0 1 0 1 0 1

Ceodual Frequency 464 185 226 31 155 22 186 113
Percentage 71.49 2851 8794 12.06 8757 1243 62.21 37.79
Adopin  Frequency 399 226 177 77 85 87 187 107
Percentage 63.84 36.16 69.69 3031 49.42 50.58 63.61 36.39
Big4 Frequency 336 279 91 157 81 86 175 109
Percentage 54.63 4537 36.69 63.31 48.50 5150 61.62  38.38
IFRS Frequency 450 270 185 111 135 81 200 120

Percentage 62.50 37.50 62.50 37.50 62.50 37.50 62.50 37.50

Note: capm is cost of equity capital estimated from Capital Asset Pricing model, indusep is cost of equity
capital estimated from Industry Adjusted Earnings to Price Ratio, beta is systematic risk, riskfreerate is risk free
rate on the 91-day Thai Government treasury bill, marketreturn is market rate of return, |emmj| is absolute value
of earnings management estimated from the Modified Jones model, [empmt] is absolute value of earnings
management estimated from the Performance Matched Discretionary Accruals model (current ROA), [empmt-1|
is absolute value of earnings management estimated from Performance Matched Discretionary Accruals model
(lagged ROA), |emcf] is absolute value of earnings management estimated from Cash Flow Modified Jones
model, [emcfbm| is absolute value of earnings management estimated from the Modified Jones model with cash
flows and book to market, bint is percentage of board directors that hold multiple board positions in Thai listed
companies, bind is proportion of independent directors on board of directors, bsize is total number of board
members, ceodual is dummy variable, the value of “1” if the CEO also served as chairman of the board “0” if
the two positions are occupied by different individuals, acexpert is the proportion of the financial expertise on
the audit committee, adopin is dummy variable; the value of “1”if the company received an audit modified
opinion (qualified, adverse, or disclaimer opinions), and “0” otherwise, mngown is total percentage of shares
owned by managerial directors, insshare is total percentage of shares held by institutional shareholders, roa is
return on assets, lev is leverage ratio, cfo is cash flow from operation, logasset is natural logarithm of total
assets, big4 is dummy variable, the value of “1” if the company’s financial statements are audited by big 4 firms
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and “0” otherwise, mtb is book to market ratio, block is total percentage of shares held by individual and
unaffiliated owners who own 5% or more of sample firm’s stock, ifrs is dummy variable with the value of “1” if
firm’s financial statements are fully complied with international financial reporting standards and “0” otherwise.

From these 10 board members, an average of 25 per cent hold multiple board positions on other
Thai listed companies and, (3). 35 per cent are independent. Of these members, the proportion
of audit committee expertise in Thai listed companies is on average 39 per cent. This means
that one in three members has working experience in accounting, auditing and finance, and has
professional accounting qualifications, such as being a CPA. In terms of ownership structure,
averages of 5 per cent of total shares are owned by managerial directors of the company, and
3 per cent by institutional shareholders, such as insurance companies, banks, pensions, mutual
funds and investment banks. ROA has mean and median values of 6.6 per cent and 6.9 per
cent, respectively while the maximum value is 57 per cent; this ratio shows that the higher the
ROA is, the more money a company is earning with less capital investment. However, the
minimum value of ROA is -64 per cent, which means that the company has invested a huge
amount of capital into the business while simultaneously receiving little income from its
investment. Table 6.1 shows that the negative ROA of the companies mostly occurred in 2003
after the Asian financial crisis. LEV has mean and median values of 0.42 and 0.39, respectively
while the minimum value is 0.001. CFO has mean and median values of 0.05 and 0.06,
respectively while the minimum value is -29.48. The company’s size (LOGGASSET) has mean
and median values of 14.92 and 14.66, respectively, while the minimum value is 11.43. (MTB)
has mean and median values of 1.72 and 1.07, respectively. A substantial shareholder
(BLOCK) has mean value of 11 per cent which means that in a Thai listed company, there will
be on average 11 per cent of shares held by individual and unaffiliated owners who own 5 per
cent or more of the firm’s stock.

Panel B of Table 1 presents the descriptive statistics of dichotomous variables used in this
study. The table shows that, overall, listed companies in Thailand have 28 per cent of their
board directors holding multiple board positions in other Thai listed companies, and most are
directors in consumer products companies. For audit opinion, more companies received
unqualified opinions are than those that received qualified opinions. Overall, 31 per cent of
companies in the sample received a modified audit opinion (qualified, adverse and disclaimer).
The resource sector maintained the highest percentage of companies receiving a modified audit
opinion; just over half of the companies. In contrast, only 24 per cent of companies in the
services sector received a modified audit opinion. In terms of the Big-4 variable, 47 per cent
of all companies assessed have their financial statements audited by the Big-4 audit firms. The
sector with the highest percentage of firms audited by the Big-4 is the technology sector, with
just over 63 per cent of companies audited by these firms. FAP initiated a program to merge
TAS with IAS/IFRS, and most of these new/revised/replaced TAS became effective from 2008
onward. The selected samples in this study are not SMEs and financial institutions where
exemption of certain TAS is applied. This study assumes that all selected companies sampled
are required to apply TAS.

The Regression Analysis on the Influence of Earnings Management and Corporate Governance
on Cost of Equity Capital

The use of financial reporting by investors to evaluate the share price and the performance of
the companies creates the motivation for managers to manage the reported earnings with the
view to influencing investors’ decisions. Earnings management leads to less reliability of
financial reporting, which increases investors’ uncertainty about their investments (Healy &
Wahlen, 1999). Therefore, investors will price protect themselves against potential losses
caused by adverse decision making and trading employed by managers who use inappropriate
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accounting practices and thereby increase the COE (Bhattacharya et al., 2003; Poshakwale &
Courtis, 2005). In the modern operating environment, dispersed shareholders as capital
suppliers are unable to physically investigate the uses of a company’s capital and the decision
making processes of managers. When shareholders cannot discern management’s efforts and
the real economic performance of a company, adverse selection, moral hazard and information
asymmetry problems may occur (Fama & Jensen, 1983). To overcome these problems, CG
mechanisms have been introduced to improve the quality of the monitoring functions (Bedard
& Johnstone, 2004), control the aggressive behaviour of managers (Klein, 2002b; Park & Shin,
2004; Davidson et al., 2005b) and improve the quality of financial information and disclosure
(Jans et al., 2007; Hermalin & Weisbach, 2010).

The results of the influence of earnings management and corporate governance are
presented and discussed in following sections.

Regression Results for Panel Data

The panel data with fixed effects is tested in this study to examine the influence of earnings
management and CG on the COE for panel data. Table 2 presents the results of the influence
of earnings management and CG on the COE in Thai listed companies during the period 2003
to 2010. The results of these regression analyses are further discussed as follows:

The Influence of Earnings Management on the Cost of Equity Capital: the Fixed Effects Panel
Regression

Firstly, models (1) to (5) of Table 2 report the regression results of the relationship between
the cost of equity capital (CAPM) and earnings management (EMMIJ|, [EMPMt|, EMPMt-1|,
[EMCEF|, and [EMCFBM)|). From these models, models (2) and (3) show that the COE (CAPM)
is positively associated with earnings management estimated from the Performance Matched
discretionary accruals model with current ROA (JEMPMt|) at P<0.10 with a t-statistics of 1.74
and the Performance Matched discretionary accruals with lagged ROA (JEMPMt-1|) at P<0.10
with a t-statistics of 1.96.

Secondly, when the COE is estimated from the industry adjusted earnings to price ratio
model (INDEP) as the dependent variables in models (6) to (10) of Table 2, the results show
that the COE (INDEP) is positively associated with earnings management in all five models;:
the Modified Jones model (JEMMI|) at P<0.01 with a t-statistics of 2.92, the Performance
Matched discretionary accruals with current ROA (JEMPMt|) at P<0.01 with a t-statistics of
2.81, the Performance Matched discretionary accruals with lagged ROA (JEMPMt-1]) at
P<0.01 with a t-statistics of 2.92, the Cash Flow Modified Jones model ([JEMCF]) at P<0.01
with a t-statistics of 3.49, and the Modified Jones model with cash flow and book to market
(IEMCFBM]|) at P<0.01 with a t-statistics of 2.39.

From the results presented, it can be concluded that earnings management creates
imprecise financial information (Healy & Wahlen, 1999) for investors. The evidence that the
imprecise financial information results in higher cost of equity is consistent with the
conclusions made by Botosan et al. (2004), Li (2005) and Armstrong et al. (2011) who report
that imprecise financial information enhances information asymmetry, risk premiums and
stock return volatility, thereby increasing the COE. Similarly, Kasznik (2004) argues that
accounting restatement creates investor’s uncertainty about management credibility,
competence and overall concerns about the quality of earnings. In addition to this argument,
Hribar and Jenkins (2004) provide evidence that accounting restatement is positively
associated with the COE.
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The results of this study are also consistent with those of Bhattacharya et al. (2003), where
the COE is measured using dividend yield and the international CAPM and earnings
management are measured from three dimensions of reported accounting earnings, including
earnings aggressiveness, loss avoidance and earnings smoothing. Their results reveal that
earnings management increased the COE in 34 countries, including Thailand. Likewise, Chen
et al. (2011) find that reduced earnings management, attributable to the quality of the auditor,
is associated with a reduction in the COE. In their study, both the industry method (Gebhardt
et al.,2001) and the PEG ratio method (Easton, 2004),which is also used in this study, are used
as proxies for the COE. Additionally, the results of this study are similar to the results of Kim
and Sohn (2013), which confirms that the quality of financial information is reduced when
earnings management practice occurs, consequently increasing the COE.

In conclusion, the result of fixed effects regression supports the proposition that greater
earnings management creates the investor uncertainty about the quality of financial reporting
and accounting practice of managers. Consequently, the rational investor requires higher
returns from their investment in exchange for bearing these uncertainties, resulting in higher
company COE. Particularly, these results are robust across five different measures of earnings
management and different measures of the COE.

The Influence of Corporate Governance on the Cost of Equity Capital: the Fixed Effects Panel
Regression

Table 2 also shows the effect of CG (BINT, BIND, BSIZE, CEODUAL, ACEXPERT,
ADOPIN, MNGOWN, and INSSHARE) on the COE (CAPM and INDEP). The regression
models are the same as used earlier for the pooled data set. The results of the regression
analyses for panel data are reported in models (1) to (10) of this table.

Models (1) to (2) of this table show the effect of CG (BINT, BIND, BSIZE, CEODUAL,
ACEXPERT, ADOPIN, MNGOWN, and INSSHARE) on the COE (CAPM). The results show
that only three out of the eight CG variables are found to be associated with the COE. BIND is
found to be significantly negatively associated with the COE (CAPM) for all five models
(models 1-5) at P<0.01 with t-statistics of -5.24, -5.08, -5.16, -5.31 and -5.05 respectively. This
result is consistent with the findings of Dechow ef al. (1996) that board independence decreases
the likelihood of fraudulent financial statements. Similarly, Reverte (2009) and Mazzotta and
Veltri (2012) find that board independence reduces the COE.

ACEXPERT is also found to be significantly negatively associated with the COE (CAPM)
for all five models (models 1-5) at P<0.05 with t-statistics of -2.32, -2.26, -2.23, -2.31 and -
2.34 respectively. These results suggest that a higher proportion of financial expertise on the
audit committee improves the quality and transparency of the financial reports. Increased
transparency in the financial reports results in less uncertainty for investors, which results in a
lower COE. This result is similar to that of Dao et al. (2012) who provide evidence that the
COE is lower in companies with an audit committee which has long-term working experience.
This is because investors are more likely to trust the audit committee’s financial experiences.
Therefore, it could be argued that the audit committee members who have experience or a
background in accounting and finance are likely to deal with complexities of financial reporting
effectively, which can reduce the COE.

Moreover, MNGOWN has a significant positive association with the COE (CAPM) for
all five models (models 16-20) at P<0.01 with t-statistics of 3.03, 3.24, 3.27, 3.17 and 3.26
respectively. These results indicate that managerial shareholders who mainly control decisions
made at board meetings have an information advantage over other shareholders. Therefore,
they may use their power inappropriately to achieve their own interest at the expense of the
other shareholders. As well, their controlling power can increase the investment risk and
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information asymmetry of other shareholders, thereby increasing the agency problem and the
COE. However, this finding is in contrast to the finding of Huang et al. (2009), which shows
that high concentrations of managerial ownership reduces the degree of agency problems and
lowers the COE.

For control variables, the results show that ROA, MTB, BLOCK, and BETA have
significant positive associations with the CAPM. However, LEV, LOGASSET and IFRS are
found to be negatively associated with the COE.

Models (6) to (10) of Table 2 report the relationship between CG (BINT, BIND, BSIZE,
CEODUAL, ACEXPERT, ADOPIN, MNGOWN, and INSSHARE) and the COE (INDEP).
The results show that three out of the eight CG variables are found to be associated with the
COE.

For example, BINT is found to be negatively associated with the COE (INDEP) for all
five models (models 6-10) at P<0.01 with t-statistics of -3.44, -3.07, -3.10, -3.38 and -3.66
respectively.

CEODUAL is found to have a positive relationship with the COE (/NDEP) for all five
models (models 6-10). For models (6) to (9), the coefficients are significant at P<0.10 with t-
statistics of 1.84, 1.93, 1.97, and 1.92 respectively. For model (10), the coefficient is significant
at P<0.05 with t-statistics of 2.02. These results suggest that the companies which have the
CEO also simultaneously performing the duty of chairman on the board of directors are more
likely to have higher COE compared to companies that have the CEO and chairman positions
occupied by different individuals. Klein (2002a) argue that a board whose CEO also sits in a
monitoring position as chairman is less likely to investigate the work of CEOs and other
executives. In addition, Boyd (1994) posits that CEO-duality increases agency costs between
management and shareholders, which therefore increases the COE of the companies.

ADOPIN is found to have a positive relationship with the COE (INDEP) for all five
models (models 6-10). For models (6) to (9), the coefficients are significant at P<0.10 with t-
statistics of 1.92, 1.95, 1.88, and 1.86 respectively. For model (10), the coefficient is significant
at P<0.05 with t-statistics of 2.35. These results suggest that the modified audit opinion
provides a signal to investors that there are material misstatements in the financial statements
of the companies. Therefore, a higher return is required to offset risky investment.

However, INSSHARE is found to be significantly positively associated with the COE
(INDEP). Contrary to conventional expectations, the results of this table show that companies
with higher institutional shareholders have a higher COE, suggesting that institutional
shareholders collide or collude with managerial owners to pursue strategic-alignment
objectives, such as not performing adequate monitoring. This result is consistent with the
finding in the Regalli and Soana (2012) study, which shows that companies with a greater
percentage of institutional ownership are likely to have a higher COE. Based on the
institution’s perspective regarding the profitability of the company, Jiang and Anandarajan
(2009) argue that, if institutional investors focus on short-term profitability, they could pressure
a manager to exercise aggressive accounting practices with the purpose of increasing the value
of the institution’s share in the short-term.
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Table 2: Regression results for panel data with fixed effects

Capital Asset Pricing model (CAPM) Industry Adjusted Earning to Price Ratio model INDEP)

CAPM CAPM CAPM CAPM CAPM INDEP INDEP INDEP INDEP INDEP

(Model 1) (Model 2) (Model3) (Model4) (Model5) (Model6) (Model7) (Model8) (Model9) (Model10)

lemmj| 0.034 0.090%**
(1.58) (2.92)
lempmt| 0.048* 0.080%**
(1.74) (2.81)
lempmt1| 0.045* 0.101%#**
(1.96) (2.92)
lemcf] 0.001 0.160%**
(0.04) (3.49)
lemctbm| -0.025 0.060**
(-1.89) (2.39)
bint -0.008 -0.006 -0.006 -0.007 -0.006 -0.038%**  -0.033***  _0.034%**  -0.037*** -0.043%**

(-1.38) (-1.09) (-1.15) (-1.32) (-1.10) (-3.44) (-3.07) (-3.10) (-3.38) (-3.66)
bind 0.110%%%  -0.107**%* -0.109%** -0.111*** -0.106*** 0.003 0.010 0.008 -0.001 -0.004
(-5.24) (-5.08) (-5.16) (-5.31) (-5.05) (0.08) (0.34) (0.26) (-0.03) (-0.12)

bsize -0.001 -0.001 -0.001 -0.001 -0.001 0.001 0.001 0.001 0.001 0.001
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Capital Asset Pricing model (CAPM)

Industry Adjusted Earning to Price Ratio model (INDEP)

CAPM CAPM CAPM CAPM CAPM INDEP INDEP INDEP INDEP  INDEP
(Model 1) (Model 2) (Model 3) (Model 4) (Model5) (Model6) (Model7) (Model8) (Model9) (Model 10)
1.07) (099  (-1.04)  (-1.17)  (-123)  (0.64) (0.48) (0.48) (0.53) (0.53)
ceodual -0.001 -0.001 -0.001 -0.001 -0.001 0.013*  0.014*  0.014**  0.014*  0.016**
(-029)  (-027)  (-021)  (-025)  (-039)  (1.84) (1.93) (1.97) (1.92) (2.02)
acexpert 0.013%%  -0.012%*  -0.012%*  -0.012%*  -0.012**  -0.013 -0.013 -0.013 -0.013 -0.013
(2.32)  (226)  (2.23) (231 (234  (-1.19)  (-121)  (-1.15)  (-1.14)  (-1.09)
adopin 0.002 0.002 0.002 0.003 0.003 0.012*  0.012*  0.012*  0.012*  0.015%*
(0.58) (0.57) (0.48) (0.82) (0.84) (1.92) (1.95) (1.88) (1.86) (2.35)
mngown 0.033%%%  0,035%%%  0.035%%%  (.034%*x  0.035%* (022 0.027 0.027 0.024 0.030
(3.03) (3.24) (3.27) (3.17) (3.26) (1.12) (1.36) (1.33) (1.18) (1.44)
insshare 0.002 0.001 0.002 -0.001 0.002 0.018 0.020 0.021 0.016 0.020
(0.08) (0.05) (0.09) (-0.03)  (0.11) (0.67) (0.73) (0.77) (0.60) (0.70)
roa 0.039%* 0.040%*  0.047%%*  0.148* 0.137*  0.084
2.21) (2.33) (2.94) (1.87) (1.79) (1.15)
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Capital Asset Pricing model (CAPM) Industry Adjusted Earning to Price Ratio model (INDEP)
CAPM CAPM CAPM CAPM CAPM INDEP INDEP INDEP INDEP INDEP
(Model 1) (Model 2) (Model3) (Model4) (Model5) (Model6) (Model7) (Model8) (Model9) (Model 10)
lev -0.009 -0.015* -0.015* -0.007 -0.000 0.075%**  0.060***  0.058*%**  0.075***  0.056%**
(-1.00) (-1.66) (-1.72) (-0.72) (-0.006) (3.86) (3.42) (3.26) (3.90) (2.94)
cfo -0.001 0.001 0.000 0.006** 0.006** 0.007**
(-0.52) (0.41) (0.21) (2.05) (2.17) (2.24)
logasset -0.004***  -0.003**  -0.003**  -0.004*** -0.004*** -0.001 -0.000 -0.000 -0.001 -0.001
(-2.73) (-2.22) (-2.20) (-2.70) (-2.64) (-0.26) (-0.09) (-0.09) (-0.40) (-0.31)
mtb 0.002* 0.002* 0.002* 0.002* -0.016%**  -0.014***  -0.014*** -0.015%**
(1.75) (1.75) (1.79) (1.75) (-2.81) (-3.03) (-2.94) (-2.82)
big4 -0.004 -0.004 -0.004 -0.004 -0.004 -0.016*¥*  -0.015**  -0.015**  -0.015**  -0.015%*
(-1.09) (-1.12) (-1.03) (-1.12) (-1.17) (-2.32) (-2.26) (-2.25) (-2.16) (-2.12)
block 0.000%* 0.000* 0.000%* 0.000 0.000%* 0.000 0.000 0.000 0.000 0.000
(1.70) (1.65) (1.67) (1.54) (1.73) (0.33) (0.26) (0.17) (0.18) (0.26)
beta 0.313***  (.312%*%*%  Q311***  0.313***  (314%%*  (0.039***  0.038***  (0.037***  0.039***  (.033%**
(45.14) (46.08) (45.99) (45.21) (45.95) (3.26) (3.22) (3.08) (3.25) (2.65)
ifrs -0.081***  -0.082%**  -0.083*** -0.081*** -0.082%** (.012* 0.013* 0.011 0.013* 0.020%**
(-18.76) (-19.09) (-19.00) (-18.72) (-18.60) (1.81) (1.89) (1.62) (1.91) (2.96)
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Capital Asset Pricing model (CAPM)

Industry Adjusted Earning to Price Ratio model (INDEP)

CAPM CAPM CAPM CAPM CAPM INDEP INDEP INDEP INDEP INDEP
(Model 1) (Model 2) (Model3) (Model4) (Model5) (Model6) (Model7) (Model8) (Model9) (Model 10)
Year dummies YES YES YES YES YES YES YES YES YES YES
Sector dummies YES YES YES YES YES YES YES YES YES YES
Cons 0.151***  0.141%%*%  (0.143%**  (.152%**%  (.154***  (0.028 0.041 0.041 0.032 0.028
(6.16) (5.75) (5.82) (6.31) (6.28) (0.54) (0.84) (0.81) (0.65) (0.52)
Number of observations (N) 2286 2287 2287 2288 2304 1173 1173 1173 1173 1173

t statistics in parentheses
* p<0.10 ** p<0.05 *** p<0.01

Note: All variables are as previously defined in Table 1
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The control variables, ROA, LEV, CFO, BETA, and IFRS have a significant positive
relationship with the COE (INDEP). However, BTM and Big-N (BIG4) have a significant
negative relationship with the COE (INDEP). In conclusion, it could be argued that the quality
of CG affects the company’s COE by constraining the self-serving tendencies of managers,
maximising shareholders’ wealth and increasing the value of the companies.

Conclusion

This paper provides the results of the empirical analysis, including descriptive statistics,
pairwise correlation and regression analyses, relating to the effect of earnings management and
corporate governance on the cost of equity capital in Thai listed companies for the period 2003-
2010. For the regression analysis, this paper presents the results of two main objectives of this
study: (1) the influence of earnings management on the cost of equity capital, and (2) the
influence of corporate governance on the cost of equity capital. The first main finding is that,
in general, cost of equity capital is positively associated with earnings management. These
results support the argument that, since earnings management practice creates information risk
for investors and reduces the quality of financial information, investors will expect a high price
to protect themselves from uncertainty on their investment; this, ultimately, increases the
company’s cost of equity capital. The second main finding is the influence of corporate
governance on the cost of equity capital. Seven out of eight corporate governance variables are
found to be associated with the cost of equity capital. The direction of the relationship depends
on the variable. For example, on the one hand, the results suggest that a higher proportion of
board interlocking, board independence, and audit committee expertise are negatively
associated with the cost of equity. On the other hand, CEO-duality, audit opinion, managerial
ownership and institutional shareholders are positively associated with the cost of equity
capital. These findings are consistent with agency theory expectations and most research on
this topic.
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PROBABILITY OF DEFAULT IN CORPORATE ECONOMIC
DISTRESS, OR WHAT RISK DOES MARKET REWARD?

Valery Shemetov!
"Northern Virginia Community College

Abstract: The article suggests a quantitative model describing development of a
corporate economic distress when a firm is not burdened with a long-term debt yet.
The model introduces new variables related to the crisis dynamics, market trend and
volatility, and corporate features. For the economic distress left unattended and for
the recovery stage when the firm tries to restore its stability, the probability of default
as a function of time and problem parameters is given, and the distance to default and
the point of no return for launching a recovery program are estimated. The model
helps select the program minimizing the probability of default over a set of available
recovery programs. For a steady developing corporation, it is estimated how much
money can be withdrawn from the business for dividend payments and other needs
without exposing the corporation to an extra risk of default. In the approximation of
firms having no long-term debt, the model demonstrates the limits of validity of the
Capital Assets Pricing Model. (JEL G30)

Keywords: Corporate Economic Distress; Recovery Program,; Probability of Default,
Distance to Default; Sustainable Corporate Development; CAPM

Introduction

In this paper we consider development of a corporate economic distress which is usually the first
stage of a more general and dangerous phenomenon of the financial distress (see, for example,
Altman & Hotchkiss (2006), Asquith, Gertner, et.al. (1994), Bibeault (1982), Gordon (1971),
Wruck (1990)). Following Gorbenko & Strebulaev (2010), we interpret the corporate distress as a
permanent shock generated by an external/internal corporate event and setting a long-term adverse
factor in a corporate business environment that makes the corporate return on assets (ROA)
decrease over time. In a volatile business environment, the first stage of a crisis develops
imperceptibly for the company during an incubation period making the company loose precious
time. If the corporation fails to identify the problem and find an adequate response to it, the
company sustains ever-increasing losses whose cumulative effect threatens a corporate market
position and can lead to default. A good recovery plan launched promptly and implemented strictly
to the schedule minimizes possible damages and has a good chance to restore corporate stability.
The question is what characteristics the recovery plan must have to be good, and how they are
related to parameters of the corporate business environment.
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Crisis management focuses on the following issues:

1. Crisis recognition, i.e. registration of a mismatch between a current corporate strategy and a
new environment trend germinated by external/internal events. Weak signals of the newborn
crisis are concealed by fluctuations in the corporate environment; so, a company must have an
early diagnostics procedure for detecting those signals as soon as possible.

2. Crisis identification. The management team reviews the company’s business to diagnose the
crisis, localize its causes, study their mechanisms, and estimate possible threats and
opportunities (Pearson & Claire, 1998).

3. Development and implementation of a recovery program. Any recovery program must meet
specific challenges of a particular business and industry pattern, and, therefore, cannot be
comprehensively described here. However, all programs have the following in common. The
objective of a recovery program is getting a crisis under control with a minimal loss and
probability of default. Decision-making occurs under pressure of losses, uncertainty, and
time deficit. Because of the uncertainty, only probabilistic estimations of a corporate
development are possible. Any recovery program starts with a delay about the crisis onset
and has some efficiency in restoring corporate ROA. For a set of recovery programs
available, the team selects the best one and takes steps to its implementation such as
fundraising, making necessary organizational and operational preparations, etc. When ready,
the corporate team starts implementation of the chosen plan trying to restore a safe business
position.

4. Post-crisis management. If the company succeeds, the new strategy outlined in the crisis gets
further development carrying the changes in organizational values, mission, structure, policies,
business processes to their logical conclusions. We share the Roux-Dufort’s position (2007)
that this holistic approach can create a company’s new strategic position in the market
increasing its long-term survivability.

In a crisis the corporate team meets a challenge: they must solve the problem which is quite
new and maybe even ill-structured in the current paradigm, and they must do it fast. But how fast
the corporate reaction must be, and how parameters of the company, business environment, crisis,
and recovery program affect the probability of survival the crisis, these questions still wait for their
answers. This paper tries to answer them.

For more than fifty years of intensive study of financial distress, a lot of techniques have been
developed predicting corporate default based on the multivariate discriminant analysis (Altman,
1968), logit and probit analysis (Asquith, Gertner, et.al., 1994), cumulative sums methodology
(Kahya & Theodossiou, 1999)), neural networks (Salchenberger, Cinar, et.al., 1992), genetic
algorithms (Shin & Lee, 2002) and some others. All those methods belong to a set of classifying
algorithms seeking for time-independent criteria for attributing a firm under consideration to a
cluster of healthy firms or to a cluster of distressed ones. They do not consider dynamics of a
corporate crisis and efforts the company undertakes to survive it. Therefore, these methods cannot
calculate the probability of default as a function of time and industry, company, crisis, and recovery
program parameters.

Structural models estimating the probability of corporate default as a function of time from
the creditor’s point of view are considered in many papers starting with the Merton’s seminal work
(1974) (e.g. Black & Cox (1976), Geske (1977), Lando (1998)). All those structural models use
the option pricing model developed by Black & Scholes (1972) and consider development of a
default at a financially distressed firm as a Markov process (a process without prehistory).
Financially distressed companies, however, do have a prehistory due to their accumulated long-
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term debt. Therefore, strictly speaking, structural models describe the development of default of
economically distressed firms having no long-term debt. The main difference of this paper from
“the creditor’s approach” to the problem of corporate default is that it considers a corporate distress
from the inside using information which help the team not only estimate the distance to default,
but also choose a recovery program providing for the highest probability of survival among all
available programs.

Outecheva (2007) determines a corporate default as an event occurring when (i) a company
fails to meet its financial obligations, (ii) a company files bankruptcy, (iii) an exchange is
distressed. This paper considers just the first two cases when a company becomes unable to pay
its obligatory payments, or files bankruptcy.

The following analysis is based on the assumptions:

Al) corporate ROA changes uniformly in a crisis

A2) market fluctuations are normally distributed, time-invariant, and delta-correlated with
slowly changing (constant at the interval of the distress development) parameters

A3) arate of corporate obligatory payments is a piecewise constant function.

Assumption (A1) reflects our approximate description of a crisis. Of course, decrease in
corporate ROA can vary during the crisis making corporate managers adjust a chosen recovery
program to changing conditions. So, an anti-crisis program is not a one-time act, but a controlling
procedure reacting to the signals coming from the corporate business environment. Assumptions
(A2) and (A3) are discussed in Section 1.

The remainder part of the paper is organized as follows. Section 1 describes the model,
considers development of corporate economic distress left unattended up to the moment of default,
and estimates the distance to default. Section 2 contains an analysis of a corporate recovery in a
distress and estimates the probability of default during the recovery, the point of no return, and the
maximum tolerable delay for a recovery program securing a given recovery rate of corporate ROA.
Section 3 considers conditions for a steady corporate development and estimates the effect of taxes
and a dividend policy on corporate long-term survival. Section 4 estimates the limits for changes
in market risks and ROA that generate more free (unbounded) money for company needs and
dividend payments. The last section contains a brief discussion of results and conclusions.

Model Description

A corporate strategy includes many components: strategic, financial, and organizational
managements, marketing, etc. Its success results in a steady increase of corporate assets over a
long-term period. For continuous time, asset dynamics x(¢) can be symbolically presented by the
model:

%: [r(t)+n,(O)]x— p(t), x(0)=x,. (1.1)

Function 7(¢) is corporate return on assets (ROA) at time ¢, p(¢) is a rate of corporate obligatory
payments at time ¢ including fixed operating costs, long-term debts, R&D expenditures, marketing
expenses, and all kinds of overheads like non-profile assets, etc. We suppose p(¢) to be a piecewise
constant function:
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Py, 052t <1,
P, L St<t,,

pt)=+.. (1.2)
D, t<t<t

i+1°

here p; is a rate of corporate obligatory payment at interval [7,¢,,,) . So, a company’s state at this

interval is affected by continuing debt payments, investments into R & D projects, and also current
obligatory payments like fixed costs. Term no (f) shows an effect of market fluctuations on
corporate assets; it is supposed to be a normal random process with the properties:

(A22) (n,(t)) = m;
(A2b) ny(?) is time-invariant and delta—correlated: ([n,(t,)—m][n,(t,) - m])=CS(t, —1,),

t=t, to+e

w’
a(t—to):{o L and _[5(1—10)611:1 for any € > 0.
s 0

th—¢

Constant C is a measure of the effect that market fluctuations make on corporate assets. Parameter
C reflects a balance between the fluctuations intensity and the company’s capability to run her
business in rough conditions limiting an adverse effect of market fluctuations on corporate assets.

Operator <> denotes averaging over ny (f) at time 7. Assumption (A2b) means that a great number

of non-correlated random fluctuations occur in a characteristic period of ROA change. Assumption
(A2a) actually reflects the effect that the market exercises on any company. Process n¢(f) includes
all random market impacts on a company, both diversifiable (unique risks) and non-diversifiable
ones (market risks). The market risks contain a drift with the market that means the presence of a
non-zero regular component in ny (¢) for time periods: m< 0 for recessive markets, m = 0 for

stagnating markets, and m > 0 for raising markets.
With a process n(t): n,(¢)= n(t)+m which is normal, time-invariant, delta-correlated, and has

a zero mean, equation (1.1) becomes

% =[r(t)+m+n(0)]x - p(1), x(0)=x,, (1.3)

which can be rewritten as the geometric Brownian model
dx = [r,(1)x — p())dt +JCxW, x(0)=x,, r,()=r(t)+m, (1.4)

where W is a Wiener process. For the last stochastic equation one can write a Fokker - Planck
equation for the probability distribution f(x,7)
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of 0 16 (.,
D x-p)f]-=L(cif)=0. 1.5
o lnox-prl-5 25 ledy) (15)
Introducing a new function " and a new variable z
V=xf(x,t), z=Inx, (1.6)
the equation (1.5) becomes
oV ov. CoV ov
—t () — = +pe | V—1=0, n@®)=rt)+m-C/2 1.7
0 S pe[ &j RO =r(@)+m (1.7)

In this paper we consider the marginal case of p = 0, described by the equation

ow ow Cow
+’/i(t) A 5 =
ot 0z 2 0Oz

0 (1.8)

with the initial condition

1 _(z-H,) _
W(z,0) = mexp{ e } Hy=(z)l,. (1.8a)

This problem has a solution

v E-HO)
W(z,t)= m exp% 2o+ Ct)}’ (1.9a)
H()=H, + j ()t (1.9b)
0

which is a normal distribution parametrically depending on time. Equation (1.9b) shows an
evolution of the distribution center (the distribution mean) over time. One can see from (1.7) that
function V'(z,t) deviates from the normal distribution the more the larger parameter p. Solution
(1.9) supposes that corporate assets can assume any value from zero to infinity. However, there is
a minimal valuex,, >0, DL=Inx, , at which default occurs. For a small business (a
proprietorship), x . is an asset value at which the proprietors stop their struggle for the firm
survival and file bankruptcy trying to confine damages to their personal property. For a public
firm, x_, is a level at which a noteworthy part of corporate shareholders panicking sells their
shares out in a short time interval making the share price drop sharp. Even if that drop does not
lead to a corporate default immediately, the problem of corporate survival must be restated for the
new (obviously worse) conditions. Observe that x_. depends on both objective factors (a value of
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the accumulated debt, the rate of the assets decrease, etc.) and subjective factors (the management
averse to risk, shareholders’ confidence in the corporate team, etc.). Subjective factors add more
ambiguity to the problem of corporate survival.

For the problem (P1) described by equation (1.8) with the boundary conditions
1. There is an absorbing screen at the default line : W (DL,#) =0
2. W (z,t) decays fast enough as z tends to infinity: W (c0,¢) =0
and the initial condition meeting the boundary conditions

2 {exp{_%}exp{_ (-2DL +Z+H0)2}}, (1.5b)

2
2ro, 0 20,

W (z2,0) =

a solution is

Wi(z,t)=

M}_exp{_ . 2DL+z+H(t))2}} (1S

1
ool + {e"p [ 207 +C1) 207 +C1)

The physical meaning of the absorbing screen becomes clear if one considers Brownian particles
whose concentration is proportional to W (z,t) travelling in the semi-space of [DL, «). When a

particle touches the screen, it sticks to the screen (the particle “perishes”). To see the financial
meaning of that screen, let us find the intensity of the probability to perish for the particles with
the probability distributions determined by the problem (P1):

dx (Inx—H(t))’ H(t)-DL
P[H(t)]=2 =20 ——|, (l.10
O] ! x\/27z(G§+Ct) = 2(oy +C1) } \Jo, +Ct J (1100

DL=Inx__, CD(Z)=% Iexp(—t2/2)dt. (1.10b)
T — o0

At the screen H (t) = DL , and the intensity of the particle’s probability to perish is P,(DL) =1.

The case when the mean logarithm of assets hit DL-line, we call the hard default. The other case
when a default occurs because of fluctuations while the mean logarithm of assets stays over DL-
line, we call the soft default. The probability of the soft default, PRD, as the assets decline is
determined as

PRD(t) = j P,[H(t)dt'. (1.11)

Suppose that a corporation develops with a constant ROA:

n(t)=R =R+m-C/2, (1.12)
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and average corporate assets grow exponentially over time. Here R, is observable corporate ROA
in current market conditions, and R is unobservable ROA in “sterile” conditions with m =0 ,
C=0.
Let a crisis onset at moment 7,and since that time the mean corporate ROA uniformly
decreases over time:

r(t)=R, —wt, (1.13)

where w is a rate of ROA decrease caused by the crisis (Fig. 1). Values 7, and w can be

determined using corporate statistics collected due to monitoring of corporate assets. Positive asset
dynamics together with an effective asset structure determine a corporate long-term stability. If
the asset structure is not optimal for a current business conditions, in other words some assets
cannot be used, one must use in the analysis effective assets x,, = ax(1), a <1.

From the equation P,(¢#) =1, time 7,, when the mean logarithm of assets hits DL-line (the
distance to the hard default) is

T, =T, +2(H,-DL)/w, (1.14a)

T,=R/w, H,=H(T,)=H,+wT,/2. (1.14b)

T, is the moment when corporate assets becomes maximum, and is the highest point in the

trajectory of corporate decline.
The distance to a soft default is given by the equation

AT?=(2/w)[Hy —DL-a (o, +CT, +CAT)"*], (1.15.a)
T (py) =T, +AT, a,=—D"(p,/2)>0, (1.15.b)
where p, is a given intensity of default considered as dangerous. The equation can be solved

numerically using iterative procedure starting with AT° = 0 in the right part of the equation. As
one can easily see, T, (p,) <7, and tends to 7, ,as p, > 1.
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Corporate recovery

Let a recovery program be launched at time 7, raising corporate ROA at rate © . At T, the
recovery initial conditions are:

h(T) ==wT =Ty),
H,=H(T)=H,+wTl,T,-wTl;>/2 = H,-w(T,- T,) /2, (2.1)

ol =o, + CT,.

So, for  measured from 7, , we have in the recovery

n(t) =ut—w(T, -Ty) ,
H(t)=H,-w(T,-T,)t +ut’ /2= H,(t),
(2.2)

H()= H(t)=H , +wT,t—wt’/2, 0<t<T,
H,(t"Y=H, - w(T, - Tt +ut?/2, (' =t-T, t>T,

If 7, > T, , acritical point exists in the recovery trajectory in which a mean logarithm of corporate
assets is minimal:

T, =w/u)T,-T,), H,=H—-W/2u)T,-T,)=H,-ul>/2. (2.3)

The intensity of the probability of default in the recovery when a mean logarithm of assets is H (¢)
can be computed as

H()-DL

, (2.4)
Joi+Ct

P,(H) =20| -

and the probability of corporate default is determined by the integral

PRD(:T,, Hyu)=[ PLH(E)dE . (2.5)

1
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It becomes clear from (2.2), (2.4) and (2.5) that the main contribution to the probability of soft
default is made by the part of the recovery trajectory closest to the critical point where the intensity
of the probability of default is high and the vertical velocity is low; the time that the mean logarithm
of assets spends in the dangerous area depends inversely on recovery rate u.

If the objective of the recovery program is to restore the pre-crisis ROA: r,(7,) = R,, then
one can find the recovery time 7. and mean logarithm of assets H , as

T,=(w/w)T,, H,=H,+(w/2u)Q2T,~T)T, (2.6)

For T, > 2T, , however, H, < H,. If H is too close to DL-line, and the intensity of the default

probability remains intolerably high then the objective of the recovery can be redefined as to
achieve a safe state where the intensity of the probability of corporate default is less than a
predetermined value p, .

Now recovery time 7', is determined by the equations

T =T, +x, x'= (2/u)(apw/ofr +Cx—H, + DL), (2.7a)
o, =0, +CT,, @'(p,/2)=-a,<0 (2.7b)

here ®~'(") is the inverse function for @ (z).

The marginal delay with a launch of the recovery program, 7, , for which the hard default
still occurs, can be found as a time for which the numerator in Eq. (2.4) turns zero at the critical
point, that is

H,—-DL=0.

This condition has two consequences. For the program with a fixed expected recovery rate u, the
marginal delay for its launch 7" (u) 1s
u

Tlmax :TB+ (TCh_TB)a (2.8)

u+w

and for any 7, < 7,"" there is no hard default in the recovery. For the program with a fixed delay

min

T, , the minimal rate ™" (T;) preventing the hard default in the recovery is

u™ = w—L2—L (2.9)
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For management purposes, however, it is more practical to know the maximum tolerable delay for
chosen py for the maximum intensity of the probability of default 7}, = 7)(F," = p,) which is a
solution to the equation:

L,=T,+AT, a,=-0"(p,/2),

p

AT? = _ 2w
w(u+w)

C
(HB—DL—ap\/a§+—W(TB+AT)J. (2.10)
u
The maximum tolerable delay 7,, determines the timeliness of the anti-crisis decision for given
environment, crisis, corporate, and recovery program’s parameters and a chosen intensity of the
default probability po; for any delay 7, <7, the maximum intensity of the probability of default

remains less than p,. In the same way, Eq. (2.10) determines the minimal recovery rate
u, (T) = u™ (Py™ =p,) providing a chosen level of the maximum intensity of the probability

of corporate default for a given delay 7, .

The usual corporate reaction to a possible default is to increase corporate assets borrowing
money from banks (the small enterprises’ tactics) or from the market as large firms do. However,
this leads to regular debt payments that is the rate of payments becomes non-zero, p(t) >0. We

consider this case in another study.
Conditions for steady corporate progress

Let us return to a firm whose assets increase over time with a constant ROA, R,. Because a

standard deviation of corporate assets continuously grows over time, a question arises about the
conditions providing for a steady corporate development. The intensity of the probability of default
for that corporation is

H(t)-DL

o1+Ct/o? |

P,(H) =2®| - H()=H,+Rt,

(3.1)

where H,, =<Z> |_,and 05 are the mean logarithm and variance of the logarithm of corporate

assets at the initial time. A corporate development is considered as steady one if at any time ¢ the
intensity of the probability of default remains less than a chosen p, . This requirement is equivalent

to
a C _
o, Ro, Oy Ro;
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and o, = —~®'(p,/2). The inequality is true for any ¢ when the following requirement is met:

2
C _
%C | CH=DL) g 33
20,R, R0,

So, for ratio O = a,C/(2R,0,) providing a steady corporate progress, one gets the interval
K'(ms) < Q < K(ms),

(3.4a)
K(ms) = ms+ (ms*—1)"?, (3.4b)
ms = Hy~ >1. (3.4

a,o,

As one can see in Fig.3, K(ms) (the upper branch) monotonously grows over ms from 1 to infinity,
and K (the lower branch) tends from one to zero. The condition (3.4c) means that H, must be

high enough over DL-line, or else a default can occur soon after the start of corporate activities.
Thus, variable ms can be interpreted as the margin of corporate safety. The right limit in (3.4a)
seems very natural: the mean logarithm of corporate assets must rise faster than the standard
deviation keeping a low intensity of the probability of default. The left inequality in (3.5a) limits
ROA from above. When ROA is high, corporate assets grow fast and asset fluctuations become
also high because they are proportional to the assets (see (1.4). The greater fluctuations need the
greater margin of safety, therefore on the lower branch (high ROA) ms increases fast.

Any business is created as a source of income for its proprietors and/or investors, and any
firm (not a proprietorship) finishing a year with profits pays taxes. Suppose that a proprietorship
has successfully completed its business year staying within the region of stability. As time runs, a
position of a steady firm shifts right along ms axis due to accumulated assets (a mean logarithm of
corporate assets in the end of the financial year is H (7') ). How much money can the proprietors

take out of their business without taking an extra risk of default in the next business cycle? Figure
3 answers this question.
First, parameter Q is calculated for corporate parameters and a chosen intensity of the

probability of default p, :

0, :apC/(RlGO)’ a,= _q)il(po/z), 3.5)
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using for the standard deviation o the value achieved in the end of the business year. Then a
horizontal line Q = Q, is drawn in Graph 3 to a point of intersection with curve K (ms) , and point
ms *(Q,) shows the least margin of safety for the next business cycle, that is the minimal initial
value of the logarithm of assets guaranteeing the intensity of the probability of default less than
D, - The amount of money W which the proprietors can withdraw without increasing the risk of

default in the next business cycle is
InW <a,o,[ms —ms*(Q,)], (3.6)

here ms is the margin of safety in the end of the year. We can call # unbounded or free money
understanding that this money is not bounded by the requirement of securing the corporate
stability.

Now let us consider a public corporation paying taxes and dividends. If after tax corporate
assets are less than the least margin of safety for given conditions ms *(Q,)

ms(T)=[In[ X, -T(X, - X,)]- DL/ ,0,) (3.7a)

ms(T) <ms*(Q,) (3.7b)

(X, — X, >0and T are before taxes corporate income and an effective tax rate, ms(7")is the after
tax margin of safety), the business is already under an elevated risk in the next cycle, and the
investors cannot pay any dividends without increasing the risk of default.

If the after tax margin of safety ms(7") is greater than the least possible margin of
safety ms *(Q,), the amount of dividends D that can be paid to the investors without increasing
the risk of default in the next business cycle is

InD <« ,o,[ms(T)—ms*(Q,)]. (3.8)

Because the assets variance grows linearly over time, the margin of safety increases from year to
year reducing the sum that proprietors/investors can withdraw from the business for their needs.
Therefore the procedure of “general cleaning” F'(o,t) in the organization is necessary on a regular
basis (a cyclic procedure) to control its entropy level and bring the asset variance down to about
the initial value. The corporate team must do it in parallel with a permanent struggle to keep
parameter C as low as possible.

Solving problem (P1) in the next time interval with new initial data, one again gets the
probability distribution for corporate assets as a composition of two lognormal distributions

193



15" FRAP
Finance, Risk and Accountings Perspectives Proceedings
ISBN 978-3-9503518-4-2

f(x,t)= —M}—exp{— (-2DL +Inx+ H()) }} . (3.9)

|
exp
xy27(c2 + Ct) { { 2o, +Ct) 2o, +Ct)

In the end of the next business cycle the proprietors repeat one-time money withdrawal from their
business observing the conditions of the corporate steady development. The probability
distribution will have the same structure (3.9) in a business cycle interval for any number of
completed cycles. However, for a time interval much greater than a business cycle, the probability
distribution averaged over that interval will deviate from the distribution (3.9). Due to regular
money withdrawals, corporate assets spend more time in a region of low values in comparison to
the distribution (3.9) swelling the low part of the effective probability distribution. To determine
that true probability distribution with heavier tails, one has to consider the case with nonzero
payments p(t) # 0.

What risks does the market reward?

There is a popular statement made within the frames of Capital Asset Pricing Model (CAPM) that
“the market rewards market risks” meaning that investors investing in portfolios with higher
market risks have higher returns due to increase in prices of their shares and received dividend
payments (see, for example, Brealey & Mayers, 1996). Higher portfolio market risks come from
higher corporate market risks. Here we try to understand what market risks are rewarded by the
market at the corporate level presuming that the considered above sustainable corporate
development is effective.

It was shown that dividends are paid from free money which a company earns at the market.
So, taking extra market risks must result in the growth of free money. Below we derive
requirements which must be met to have more money for dividend payments.

Let at a time ¢,a corporate keep a position (ms,,(,)in the area of corporate sustainable
development (Fig. 4). This position is characterized by the minimal permissible margin of safety

ms, (see (3.4) for K = Q, ) and available free money W, (w, = In¥,)

msy =(0; +1)/20,, (4.1a)
wy e ,04) = ms, — ms, =ms, —(Q¢ +1)/(2Q,).  (4.1b)

Suppose that at a time fthe corporate position has changed to (ms;,Q,)with the minimal

permissible margin of safety ms, and the available free money W, (w, =Inl¥)). An initial
logarithmic variance of corporate assets consists of the market and individual variances:
o, =0, +o;. Let the individual volatility relate to the market volatility as o, =ao, , then

ce=0.(1+a’). When the firm changes its position, its market volatility changes to

m?
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o) =bc’, b>1.Ifthe ratio a = o,/ o, remains the same in the transition than o, = bo,, and the
margin of safety is

ms, =(H,—DL)(«,0,) =ms, /b, (4.2a)

If that ratio changes to a, =o' /o', than o, =b(1+a})"*(1+aj) " ?c,=b"c,, and the
margin of safety becomes

ms, =(H,— DL) (a,0,)=ms, /b’ (4.2b)

b =b(1+a})*(+a))"? (4.2¢)

Further we consider the case (4.2a) understanding that we can always extend results on the case
(4.2b) using correction (4.2c¢).

The change in Q is caused by changes in volatility, ROA (R =cR/), and in parameter C

which within one industry characterizes an intensity of competition and capability of the corporate
team to resist adverse effects of market fluctuations:

0, :apC/(Rllal) =Q, /(bc), (4.3a)
w (a,0,) =b(ms, — ms, ) =ms, —(Q; +b°c*)(20,c) . (4.3b)

Our goal is to determine conditions for b and ¢ when the corporate position is not worsened by
changes of parameters b and ¢

(W —wy) e, 00) = (0 +1)/(20,) —(Q5 +b°c*) (20,¢) 2 0. (4.4)
The last inequality can be rewritten as

b’ —(Q; +)c+Q; <0.  (4.5)
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To have a meaningful solution to the inequality (4.5), the following conditions must be met

2
1
1<h< % : (4.6a)
0
[ms, + (ms; —=1)"*1"' < Q, <ms, +(ms; —1)""?. (4.6b)

Solving inequality (4.5), we derive a condition for ¢ as a function of b

S +1)/b > +1
1(321—;2)“2 <c < Q‘;Z [1+(1-4%)"], (4.72)

A=20,b/(Q; +1). (4.7¢)

The graphs for the areas securing improvement in corporate free money are given in Fig. 5 and
Fig. 6. From the condition (4.7), it follows immediately that for O, =1and anyms, >1, b=1and

c =1, what means that the position withQ, =1and any ms, > 1is the best, and any shift from it

reduces available free money.
For other corporate positions, an extra market risk is rewarded only within the limits of one
and Maxb(Q,, ms,). If for a fixed value of ROA (fixed c) the market volatility goes over the

maximum, it makes the available corporate free money to diminish. Using the method, one can
numerically estimate a threshold for the risk the firm can take in its specific conditions at which
decrease in free money will replace its increase.

But how can a firm raise her ROA? There are two ways. The first is to create a highly
profitable market niche protected by patents, know-hows, etc. After that the firm for some time
can enjoy high monopolistic prices on her production securing high ROA, moderate C, and low O
value at approximately the same level of the margin of safety ms, thus, generating more free money
and creating the possibility to pay higher dividends to her shareholders. The second way is to
intrude an existing market niche with ROA higher than an industry’s mean ROA. The usual
reaction from the niche residents to the intervention is to offer resistance to the intruder implying
an intensive competition. It is interesting to note that a competition in this model looks similar to
the Japanese Sumo wrestling where two wrestlers try to push each other out from the ring. In the
market competition the firms try to push each other out from the area of corporate stability
preserving high ROA for the survivors. Intensive competition raises market and individual
corporate risks. With temporarily low ROA so characteristic for a bitter commercial struggle, they
drive fast all the competitors to the boundary of the region of corporate stability until one or several
of them leave the region and stop their struggle for a place in the niche and begin a new struggle
for their own survival (see the first two sections of the paper).

So, we see that in general the intensity of competition increases as ROA grows from the top
to bottom of the area of sustainable development. Most developing firms cannot afford large
margins of safety for any ROA and run their business in the narrow boundary layer of the area of
corporate stability from time to time leaving it and returning back. When firms leave the area of
corporate stability their probability to default increases and they fill themselves distressed. If they
stay outside the area for a longer time and at a longer distance, they may come to default. A
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significant share of distressed firms comes from the top of the area of corporate stability where
ROA is low. Of course, all these hypotheses need experimental proofs from market observations.

Now we can interpret the graph in the Fig. 6. For a fixed margin of safety, for any position in
the upper part of the area of corporate sustainability there is a position in the bottom part of this
area conjugated about a position with O =1. For example, for a corporate position with Q=3 , a

conjugated position has Q =1/3and its ROA is nine times higher. Firm assets in that second

position grow very fast, but to secure the same margin of safety the firm must keep big bounded
resources hardly leaving anything for free money. The firm belongs to “stars” in the terminology
of the Business Consulting Group Growth-Share matrix (Henderson, 1970). When the firm’s top
management decides that the corporation is big enough, they begin to descend from the area of
intensive competition to the areas with lesser ROA and lesser competition (the “star” turns to a
“cash cow”). Both for the firms moving to the areas with higher ROA and higher competition, and
for the firms moving in the opposite direction, for any change in ROA c there is a maximum
reasonable risk Maxb separating the states securing more free money from those for which an
amount of free money begins to decrease. In the upper part of the area of stability close to its
boundary, one can find “dogs”, and in the middle part of the area one can see the “question marks”
in terminology of the BCG matrix.

Fig. 5 and 6 show that increase in the market risk does not always guarantee higher dividend
payments as CAPM states, but there is a limit for the market risk getting over which decreases a
corporate capability to pay dividends keeping the same margin of safety.

In conclusion we must say that results of this section should be taken with a due caution
because they are derived for the case when corporate obligatory payments equal zero: p(¢) =0.

The CAPM is a heuristic model generalizing market observations, and, therefore, taking into
account real cases with p(¢) #0. A solution of the general problem for the corporate financial

distress can give real limits of validity of the CAPM.

The model also explains consequences of use of the trial and error method in crisis
management when the corporate team tries to subdue the economic distress blindly experimenting
with system parameters. To some extent this way of action is specific for small firms trying to
compensate a lack of managerial experience with the trial and error method. As a consequence,
the asset variance increases faster for small companies compared to medium and large ones
managed by professionals. This relation between the corporation size and the growth rate of the
asset variance together with a low margin of safety so usual for small companies explains the
higher rate of bankruptcies specific for small companies compared to medium and large ones,
especially in hard times when adverse effects of market volatility and a negative economic trend

strengthen each other (R, = R+m—C/2, m<0, Cis always positive).

Conclusion

The article suggests a quantitative model of a corporate economic distress studying a corporate
crisis which lessens corporate ROA at a fixed statistically estimated rate in a special case when all
company assets are used to generate a current cash flow (there is no such payments as fixed costs,
long-term debts, R&D expenses, etc.). The company’s environment is described by normally-
distributed, time-invariant, and delta-correlated market fluctuations having a measurable intensity
C and trend m. The corporate state is identified with assets x(¢), their structure and variance o¢?,
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company’s capability to resist adverse effects of market fluctuations C and periodical order-
restoring procedure F'(o,t) . The crisis is characterized by the time of its onset 74 and rate of ROA

decrease w. The recovery program is described by its expected rate of ROA raise « and delay 77
about the crisis onset. It is shown how the probability of default develops in time at various stages
of the distress depending on the environment, company, crisis, and recovery program parameters.

Maybe the most important result of this study is the proof that development of a corporate
economic distress and a corporate struggle for survival are dynamic problems essentially
depending on proper timing of all measures. Therefore, there is no time-independent criterion for
the distance to default or the probability of default. To some extent this result is equivalent to the
Black & Cox’s solution (1976), however the entire approach used in the paper shows the
limitations of the results. Because p(¢) is the corporate expenses which do not generate current
cash flow, there is no firm for whom p(#) = 0 for a sufficiently long time interval. Therefore this
solution has mainly a methodological value.

The model joins financial (assets, ROA, taxes, and dividends) and organizational (an
organization’s structure, personnel motivation, training, management quality, risk avoidance
strategy, etc.) characteristics of a company; the last are integrated in the asset variance o, its
growth rate C, order-restoring procedure F'(o,¢), and default value x_, . Effects of financial or

organizational parameters on a corporate business taken separately are widely discussed in
management science (see, for example, Brealey & Myers (2000), Robbins (1990)). The model
allows quantitative tracing of the contribution to the probability of default of any extra unit of taxes
or dividends, any extra points of corporate ROA, and also of changes in organization’s parameters.

Statistically monitoring and analyzing the corporate business one can determine
» Time of the crisis onset 74 and rate of ROA decrease w caused by the crisis providing for an
early crisis detection
variance of corporate assets ¢~ and its growth rate C caused by market fluctuations
trend m in a company industry.
These parameters help determine
» mean and confidence interval for the distance to default if the crisis is left unattended

* *
0.0 0.0 L)

0‘0

3

S

marginal delay 7, (1) (the point of no return) for starting a recovery program of estimated

efficiency u. The program launched after this time has a very little chance to succeed
% recovery time 7, and assets x(7;) and also critical time 7., for which corporate assets have the
minimal value x.,
¢ the probability of corporate default PRD as a function of the recovery plan characteristics and
problem’s parameters
« marginal amount of money that can be withdrawn from the business without exposing it to an
extra risk of default.
Measuring corporate, environment, and crisis parameters and estimating characteristics of
suggested recovery programs, corporate managers can select for implementation the program
providing the highest probability of survival and then estimate its effectiveness in practice. This
technique provides managers for the quantitative instrument helping them to improve corporate
management in a risky business environment and complex economic conditions. The next step in
the development of this model is to increase a model’s reality by including nonzero obligatory

payments p(¢) > 0.
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Figure 1: Decline in a mean logarithm of corporate assets H over time ¢ in a crisis.

Line OF is the line of corporate steady progress before the crisis onset at poi