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ABSTRACT

Most studies of enterprise default prediction modeling use financial ratios as independent
variables, and focus on large and medium sized enterprises.
In this study, we applied logistic regression to a sample of 860 Italian small manufacturing
firms, and built a business prediction model based on both financial ratios and corporate
governance characteristics as independent variables. We then compared the accuracy rates
obtained by this model to those from a second model, based on the same sample of firms,
which used only financial ratios as predictive variables. Our findings suggest that including
corporate governance variables: i) gives a significant improvement to the small enterprise
default prediction accuracy rates; ii) could help banks to reduce their tendency to place
unnecessary restrictions on credit.
The main limitations of our research were that no other qualitative variables (such as
variables regarding organizational characteristics, or competitive strategies, or managerial
characteristics) were included, nor were quantitative variables regarding the relationships
between firms and financial institutions.
Key words: default prediction modeling; rating; corporate governance; small enterprises;
logistic regression; financial ratios.
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INTRODUCTION
Much has been written in the literature about corporate default prediction modeling; but,
to date, the studies carried out look at medium-sized and large firms, and have been based on
economic-financial ratios (Altman 1968; Altman 1993; Altman 2004; Altman, et al., 2005;
Berger 2006; Berger, and Frame, 2007; Blum, 1974). Only rarely (Altman, and Sabato 2005;
Behr and Güttler, 2007; Ciampi, and Gordini 2009, 2012, 2013a, 2013b; Edminister, 1972;
Pompe and Bilderbeek, 2005; Vallini et al. 2009a, 2009b) have small enterprises (SEs) been
studied or different prediction variables been adopted.
However, SEs are vitally important in all industrialised countries. They have their own
specific characteristics, which are unlike those of large firms; and they thus require
specifically developed prediction models (Altman, and Sabato 2005; Behr and Güttler, 2007;
Ciampi, and Gordini 2009, 2012, 2013a, 2013b; Edminister, 1972; Pompe and Bilderbeek,
2005; Vallini et al. 2009a, 2009b).
The very marked characteristics of SEs, the lower prediction accuracy rates obtainable
from SE account data (since these firms have fewer legal obligations regarding data
disclosure, for example) and the fact that they play an important role in the world’s economy
(Berger, and Frame, 2007; Morrison et al., 2003, Ciampi, and Gordini, 2009, 2013a, 2013b)
and especially in the Italian economy (over 80% of all firms are SEs in Italy and employ
approx. 70% of the total work force), all these many factors make it essential to construct and
test default prediction models that are (1) specific for SEs and (2) include other variables, in
addition to economic-financial ones, related to other company traits such as corporate
governance.
Effective corporate governance models are vital for both academics and practitioners (i.e.
firms, banks, investors). Over the years, many studies have analysed the relationship between
corporate governance and company performance (Anderson and Reeb, 2003; Baysinger and
Butler, 1985; Baysinger and Hoskisson, 1990; Hillman and Dalziel, 2003; Huse, 2000;
Gabrielsson and Huse, 2005). Few studies have concentrated on the relationship between
corporate governance characteristics and company default (Abatecola et al., 2012; Abatecola
et al., 2013; Chaganti et al., 1985; Daily and Dalton, 1994a, 1994b; Elloumi and Gueyié,
2001; Parker et al., 2002; Wang & Deng, 2006).
In our study, we applied logistic regression to a sample of 860 small Italian firms, and
tested the accuracy of a default prediction model based on a combination of economicfinancial variables and corporate governance variables (Model 2). We then compared the
results with those obtained by a company default prediction model based purely on
economic-financial ratios (Model 1).
Our theoretical reference points were 1) studies by D’Aveni and colleagues (D’Aveni,
1989a, 1989b; 1990; D’Aveni and MacMillan, 1990; Daily and Dalton, 1994a, 1994b;
Hambrick and D’Aveni, 1988, 1992; Moulton and Thomas, 1993) and 2) the organizational
theory literature (McKinley, 1993). We agree with Elloumi and Gueyié (2001), and also with
Daily and Dalton (1994a), that “the theoretical linkage between corporate governance and
financial distress originates from organizational theory literature”.
The next part of the paper reviews the literature on the relationship between corporate
governance and company default. Following this, our research methods are illustrated. Then
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we analyse the structure of our sample and describe the selection process for the prediction
variables. We then propose our research hypotheses, discuss our research results, and present
our conclusions.

REVIEW OF THE LITERATURE
Beginning with Altman’s seminal 1968 work, many studies (Altman 1968, 1993; Altman
et al., 2005a; Beaver 1967, 1968; Blum 1974; Ohlson, 1980) have shown that account data
(financial and economic) is useful for company default prediction models. The most
frequently adopted statistical methods are multivariate discriminant analysis (Altman, 1968,
Beaver 1967, 1968; Blum 1974, Deakin 1972) and logistic regression (Ohlson 1980, Altman,
and Saunders 1996). Later studies applied more elaborate methods which could go beyond
the limitations of earlier modeling and produce more accurate models, such as neural
networks (Ciampi, and Gordini 2013; Lacher et al. 1995; Fletcher, and Gross 1993; Sharda,
and Wilson 1996; Tam, and Kiang 1992; Wilson, and Sharda 1994; Zhang et al. 1999) and
genetic algorithms (Back et al. 1996, Etemadi et al. 2009).
However, it is true to say that few studies have included variables which are not based on
account data, such as corporate governance characteristics, for example.
The first study of the effect of corporate governance variables on company default was
carried out in 1985 by Chaganti, Mahajan, and Sharma, who had a sample of 42 firms in the
retail sector (21 failed and 21 non-failed). As independent variables regarding corporate
governance, they used: board size, proportion of outside directors on board and CEO-duality.
Their results find that firms with larger boards were less likely to fail, while CEO-duality and
the number of the outside directors were not significant for prediction purposes.
Gilson (1990), with a sample of 111 publicly traded companies showed that company
default is significantly related to changes taking place in company boards. Hambrick and
D’Aveni (1992), with a sample of 114 firms (57 in default and 57 not) find that a CEO with a
“dominant” leadership style goes hand in hand with a greater likelihood of default. Daily and
Dalton (1994a) apply logistic regression to a sample of 114 large industrial firms (57 failed
and 57 non-failed) from 1972 to 1982. Their results give CEO-duality and proportion of
outside directors on board as being significant for company default prediction. Again, Daily
and Dalton (1994b) apply logistic regression to a sample of 100 firms (50 failed and 50 not),
and find that combining corporate governance variables and financial ratios increases default
prediction model accuracy rates (as compared to models with solely financial variables) both
5 years before default (from 61.04% to 70.13%) and 3 years before failure (from 61.90% to
73.81%). The combined variables did not give significant improvements one year before
failure.
Gales and Kesner (1994), with a sample of 254 firms (127 in default and 127 not), show
that firms with smaller board sizes are more likely to survive. Mueller and Barker (1997)
apply logistic regression on a sample of 66 firms and combine corporate governance
variables (top management team size, board size, proportion of outsiders on board, proportion
of pre-decline top management team still at firm) with economic and financial variables.
They find that CEO-duality and the proportion of outside directors have a positive correlation
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to the likelihood that turnaround strategies will succeed. Elloumi and Gueyié (2001) with a
sample of 92 Canadian firms (46 failed and 46 not) find that: a) adopting a combination of
corporate governance variables and economic-financial ratios increases default prediction
model accuracy rates (the percentage of correctly classified firms increases from 70.65% to
72.10%); and that b) the following corporate governance factors are especially significant for
the likelihood of failure: the composition of the board of directors, if outside directors are
owners, and the average number of directorships in other firms held by the outside directors.
Parker et al. (2002) apply survival technique analysis to a sample of 176 firms in a state of
crisis, and show that firms with a higher percentage of shares held by managers and directors
are more likely to survive, while firms that change their CEO are twice as likely to fail. Lee
and Yeh (2004) use binary logistic regression on a sample of 133 Taiwanese listed firms (45
failed and 88 not), and find a positive and significant relation between default likelihood and
the following two corporate governance variables: the proportion of directors appointed by
the controlling shareholder and the percentage of the shares held by the controlling
shareholder that is pledged for bank loans (pledge ratio). Wang and Deng (2006) analyse data
relating to a sample of 194 Chinese firms (97 in default and 97 not). They apply logistic
regression and show that the following corporate governance variables have a negative
correlation with default likelihood: ownership concentration, state ownership, and the
proportion of independent directors. Zeitun and Tian (2007) study the impact of ownership
structure on performance and default likelihood, with a sample of 59 Jordanian listed
companies, and find that state ownership reduces the likelihood of failure.
	
  
	
  

METHODOLOGY
Multivariate Discriminant Analysis (MDA) was the most frequently adopted statistical
method for default prediction modeling based on economic-financials ratios (Altman, 1968;
Beaver, 1968; Blum, 1974; Deakin, 1972; Edmister, 1972). To function efficiently, MDA
needs two conditions to be respected: 1) the independent variables in the model must be
normally distributed; and 2) group dispersion matrixes (variance and covariance matrixes)
must be identical in the two groups, that is, in the defaulting and in the non-defaulting firms
(Barnes, 1982; Karels, and Prakash, 1987). In consequence of this, doubts were raised
regarding the method when the variables adopted relate to economic-financial ratios that are
not linear, and normal, and (most importantly) are not completely independent of one another
(Karels, and Prakash, 1987; Martin, 1977; Ohlson, 1980). Logistic regression is able to go
beyond the limitations of MDA, and seems more suitable for company default prediction
modeling where the dependent variable is binary: defaulting/non-defaulting (Altman, and
Saunders, 1996; Ohlson, 1980).
In our study, we used logistic regression to construct two default prediction models. The
prediction function assumes the following form:
Ln [PD (1 - PD)] = a + BX + E
where PD is the probability of default; (1-PD) is the probability of non-default; a is the
constant; B is the vector of the independent variable coefficients; X is the vector of the
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independent variables (in our study the independent variables are a set of economic-financial
variables and a set of variables relating to corporate governance characteristics); and E is the
error.

DATA SET
Our initial sample was made up of 3,210 small manufacturing firms, from CERVED
databases. These databases hold copies of the balance sheets of all Italian companies. We
chose to define the default event as the beginning of formal legal proceedings for debt
recovery (bankruptcy, forced liquidation etc). This definition is narrower than that generally
applied in bank rating models, as these judge default to be the onset of serious financial
distress that borrowers cannot solve unaided and through which the loans granted may be
lost.
The sample was selected by way of a two-step selection process.
To start with, we took the entire population of Italian firms registered in the CERVED
databases which operated in the manufacturing sector, which had become insolvent in 2011,
which had filed a regular balance sheet in 2009, and which had a turnover of below 5 million
Euro in 2009. There were 1,605 firms in this position. We then selected a sample of
manufacturing firms which were non-defaulting at the end of 2011. This sample was selected
by stratified random sampling, with the aim to obtain a sample as similar as possible in
composition to the failed firms, in regard to two classification criteria: 1) size (divided into 4
size groups1 shown in Table 1), and geographical location (North, Centre, South). 1,605 firms
were thus selected which were solvent at the end of 2011, which had filed a regular balance
sheet in 2009, and which had a turnover of below 5 million Euro in the same year2.
In order to obtain variables relating to corporate governance characteristics, we drew up a
first questionnaire, which was given 2 pre-tests with a limited number of firms (30). The pretest results led us to shorten most of the questions and to change their form. This improved
the questionnaire (Gaskill et al., 1993; Lussier 1995). The final questionnaire had 16
questions and was sent, by email or through the post, to the Chairperson of the Board, to the
CEO and/or to a board member (reference was 2009), in each of the 3,210 small firms in the
sample. Two students from Florence University Faculty of Economics helped us to send the
questionnaires, collect the replies, and catalogue the results. Initially, 18.2% (584 firms)
answered. To encourage those who did not answer within the specified deadline, a follow-up
was sent out. The end-result was that 26.8% of firms replied (860 firms, 375 in default and
485 solvent).
By way of stratified random sampling, the sample of 860 firms was then divided into 2
subsamples: a training sample and a holdout sample. The training sample, made up of 550
firms (230 in default and 320 not), was used for the construction of the prediction models.
The holdout sample, made up of 310 firms (145 in default and 165 not), was used to test the
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  A	
  firm’s	
  size	
  was	
  determined	
  by	
  its	
  2009	
  turnover.	
  Size	
  groups	
  were	
  calculated	
  on	
  the	
  distribution	
  quartiles	
  of	
  
the	
  defaulting	
  firms.	
  
2
	
   Studying	
   one	
   entire	
   population	
   (all	
   failed	
   firms)	
   against	
   a	
   sample	
   (solvent	
   firms)	
   has	
   few	
   computational	
  
contraindications,	
  except	
  that	
  the	
  logistic	
  evaluation	
  intercept	
  loses	
  its	
  meaning.	
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prediction accuracy of the models. Table 1 shows the structure of the whole sample (860
firms), together with the gender and average age of the respondents to the questionnaire.
There were some differences between the defaulting and the non-defaulting firms: there were
relatively more failures in firms of Size Group 4 and in firms operating in the South of Italy.
TABLE 1. THE DATA SET (PERCENTAGES)

Geographical Area
North
Centre
South
Size (Turnover in Euro)
Size 1 (below 0.2 million)
Size 2 (0.2-0.7 million)
Size 3 (0.7-1.8 million)
Size 4 (1.8 million-5 million)
Gender of Respondents
Male
Female
Mean Age of Respondents
Total

DEFAULTING
FIRMS

NON-DEFAULTING
FIRMS

24.2
36.4
39.4

38.8
34.7
26.5

31.2
25.4
20.8
22.6

32.9
26.8
20.9
19.4

86,9
13,1
56
375

91,3
8,7
53
485

VARIABLES
	
  

In our study, we used one dependent variable (the likelihood of company failure) and two
groups of independent variables (economic-financial variables and corporate governance
characteristics).
TABLE 2. ECONOMIC-FINANCIAL RATIOS
SELECTED BY MULTICOLLINEARITY AND STEPWISE METHOD
Net Income/Total Assets
Current assets/Current liabilities
Short Term Debts/Total Assets
Working Capital/Total Sales

The dependent variable is a dummy variable, with a value of 1 for defaulting firms and a
value of 0 for non-defaulting firms.
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TABLE 3. CORPORATE GOVERNANCE VARIABLES USED IN THE LITERATURE (IN
ALPHABETIC ORDER)
VARIABLES
Audit Committee

DESCRIPTION
A dummy variable with a value of 1 if the
audit committee is totally composed of
outsiders3, 0 otherwise.

CITED BY
Elloumi & Gueyiè (2001)

Board Size

The number of the members of the board of
directors at the beginning of the year.

Chaganti et al. (1985); Gales & Kesner
(1994); Goodstein et al. (1994); Muller
& Baker (1997); Parker et al. (2002);
Wang & Deng (2006).

CEO Turnover

A dummy variable with a value of 1 if there
was CEO turnover in the last years, 0
otherwise.

Elloumi & Gueyiè (2001); Parker et al.
(2002)

CEO-Duality

A dummy variable with a value of 1 if there is
CEO-Duality, 0 otherwise.

Daily & Dalton (1994a, 1994b);
Elloumi & Gueyiè (2001); Muller &
Barker (1997); Simpson & Gleason
(1999); Wang & Deng (2006).

Creditor
Ownership

The percentage of shares held by Creditors.

Parker et al. (2002).

Director Turnover
Board
Member
Education

A dummy variable with a value of 1 if there
was a director turnover in recent years, 0
otherwise.
Average levels of education of board
members. It is measured by Likert Scale (1=
primary and middle school; 2=high school; 3=
university; 4=postgraduate study).

Parker et al. (2002).
Daily & Dalton (1994a); Finkelstein
(1992).

Number of CEOs
and Chairpersons

It is the number of CEOs and Chairpersons.

Daily and Dalton (1994a); D’Aveni
(1990); Finkelsterin (1992).

Outside Directors

The percentage of board members who are not
and have never been employees of the firm,
are not related to any employee of the firm,
and do not work for a company with
significant business relationships with the
firm.

Elloumi & Gueyiè (2001); Hambrick &
D’Aveni (1992); Chaganti et al. (1985);
Daily & Dalton (1994b); Muller &
Baker (1997); Simpson & Gleason
(1999); Parker et al. (2002); Wang &
Deng (2006).

Ownership
Concentration 1

The number of owners who hold at least 5%
of the shares.

Ownership
Concentration 2

A dummy variable with a value of 1 if one
owner holds more than 20% of shares, 0
otherwise.

Percentage Held
by Institutions

The percentage of shares held by Institutions.

Percentage Held
by Managers and
Directors

The percentage of shares held by Directors
and Managers.

Baysinger et al. (1990, 1991); Boeker
(1992); Daily & Dalton (1994); Wang
& Deng (2006).
Baysinger et al. (1990, 1991); Boeker
(1992); Daily and Dalton (1994a,
1994b); Elloumi & Gueyiè (2001);
Parker et al. (2002); Wang & Deng
(2006); Xu & Wang (1997)
Baysinger et al. (1990, 1991); Boeker
(1992); Daily and Dalton (1994a);
Wang & Den (2005).
Baysinger et al. (1990, 1991); Boeker
(1992); Daily and Dalton (1994a).

The economic-financial variables were based on the 2009 balance sheet data in the
CERVED databases. Initially, we considered 18 economic-financial variables, 6 regarding
profitability, 6 regarding leverage, and 6 regarding liquidity (Elloumi and Gueyié 2001;
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3

	
  Outsiders	
  are	
  persons	
  who	
  are	
  not	
  and	
  have	
  never	
  been	
  employees	
  of	
  the	
  firm,	
  are	
  not	
  related	
  to	
  any	
  
employee	
  of	
  the	
  firm,	
  and	
  do	
  not	
  work	
  for	
  a	
  company	
  with	
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  relationships	
  with	
  the	
  firm.	
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D’Aveni 1990; Flagg et al. 1991; Hambrick and D’Aveni 1988; Daily and Dalton 1994a,
1994b; Mallette and Flower, 1992). In order to select only those variables with the highest
prediction potential and lowest rates of correlation, we then applied:
a) variance inflation factor (VIF). VIF values of above 5 (Caramanis and Spathis, 2006;
Judge et al., 1987; Studenmund, 2006) imply high correlation between variables,
while VIF values which are lower than 2 are an indication of a high level of
independence (Fernandez, 2007; Judge et al., 1987; Leow and Mues, 2012). In
agreement with Pompe and Bilderbeek (2005), we decided to exclude variables with
VIF values above 3. We were consequently able to reduce the variables from 18 to 8;
and
b) the stepwise method, a well-known procedure for reducing the dimensions of a
problem by selecting the most significant variables from a large set of variables
(Efroymsom, 1960; Etemadi et al., 2009, Neter et al., 1996; Pampel, 2000). This
allowed us to select the 4 variables listed in Table 2.
The corporate governance variables were selected in two stages. We first found the
variables that are most frequently used in the literature regarding corporate governance and
company failure. Table 3 lists these variables and the Authors that have used them. The
relative data was obtained by way of the questionnaire previously described.
To find which variables had the highest prediction potential and the lowest rates of
correlation, we used multicollinearity analysis by way of the VIF method. This allowed us to
select the 4 variables listed in Table 4.
	
  
TABLE 4. CORPORATE GOVERNANCE VARIABLE SELECTED BY
MULTICOLLINEARITY ANALYSIS
CEO-Duality
Board Size
Outside Directors
Ownership Concentration 2

Table 5 shows the descriptive analysis and the results of the test of the means differences.
The non-defaulting firms have on average a higher percentage of outside directors on their
boards (74% vs. 62%), less CEO-duality (58% vs. 71%), lower ownership concentration, and
smaller boards. The values of the economic-financial variables were in line with
expectations: defaulting firms had higher levels of short-term debt, higher incidence of
working capital on total sales, lower profitability and a weaker current ratio.
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TABLE 5. DESCRIPTIVE ANALYSIS
MEAN

STANDARD
DEVIATION

Non-Defaulting Firms

0.580

0.480

Defaulting Firms

0.710

0.640

Total

0.647

0.570

Non-Defaulting Firms

0.740

0.134

Defaulting Firms

0.620

0.173

Total

0.678

0.156

Non-Defaulting Firms

10.12

11.32

Defaulting Firms

15.12

13.21

Total

12.59

12.39

Non-Defaulting Firms

0.410

0.461

Defaulting Firms

0.650

0.459

Total

0.534

0.471

Non-Defaulting Firms

0.781

1.452

Defaulting Firms

-0.831

1.948

Total

-0.055

1.732

Non-Defaulting Firms

3.149

4.531

Defaulting Firms

1.510

2.134

Total

2.299

3.179

Non-Defaulting Firms

0.401

0.435

Defaulting Firms

0.701

1.973

Total

0.557

1.302

Non-Defaulting Firms

0.621

0.673

Defaulting Firms

0.254

0.361

VARIABLES

TEST OF
DIFFERENCE IN
MEANS

CEO-Duality
0.501
(0.046)*

Outside Directors
-4.438
(0.000)**

Board Size
1.897
(0.000)**

Ownership Concentration 2
0.476
(0.000)**

Net Income/Total Assets
-3.104
(0.000)**

Current assets/Current liabilities
-3.109
(0.000)**

Short Term Debts/Total Assets
2.109
(0.012)*

Working Capital/Total Sales
1.653
(0.000)**

Total
0.431
0.497
* Statistically significant at less than 0,05 level based on one-sided tests. ** Statistically significant at less than
0,01 level based on one-sided tests
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HYPOTHESES
	
  

On the basis of the considerations expressed above, we expect that combining economicfinancial variables with corporate governance variables (Model 2) will improve default
prediction accuracy rates, compared to prediction based only on economic-financial variables
(Model 1). The first hypothesis is that:
H1: Model 2 gives a higher prediction accuracy rate than Model 1.

The next hypotheses include the relationship between company failure and each of the
corporate governance variables. Some researchers (Baysinger & Hoskisson, 1990; Baysinger
et al. 1991; Davis et al. 1997; Donaldson & Davis, 1991; Williamson, 1985) find that CEOduality strengthens leadership styles, and reduces internal discord, and hence helps
companies to perform better. A number of other studies show no relationship between CEOduality and the likelihood of company failure (Chaganti et al. 1985; Wang & Deng 2006).
The majority of Authors (Argenti, 1986; Daily and Dalton, 1994a, 1994b; Dalton & Kesner,
1987; Hambrick e D’Aveni 1988, 1992; Lorsch, 1989; Mallette & Fowler, 1992; Rechner &
Dalton, 1991; Jensen, 1993; Zhara & Pearce, 1989) do however agree that CEO-duality has a
positive correlation to company failure, i.e. a company is more likely to fail if the CEO and
the Chairman of the Board is one and the same person. These Authors find that CEO-duality
leads to more authoritarian and/or opportunistic behaviour by the CEO/Chair, lower levels of
control, over-concentration of decision-taking functions, a tendency by CEOs to maintain the
status quo, and consequently inadequate ability by the firm to adapt. Lorsch (1989, p. 185)
deems it necessary to separate the roles of CEO and chairperson, saying that “providing a
leader separate from CEO could significantly help directors prevent crises, as well as to act
swiftly and effectively when one occurs”. Mallette and Fowler (1992) find that firms that
have separate CEO and Chairman are less likely to “adopt poison pills”. On the basis of such
empirical evidence, we can hypothesise that:
H2: CEO-duality has a positive correlation to company failure.
The resource dependence perspective (Burt, 1983; Pfeffer & Salancik, 1978; Selznick,
1949) states that having outside directors is a crucial factor for a firm’s survival, especially in
states of crisis, in that it means that there is greater access to resources and specific
competences. There are a number of differing opinions (e.g. Chaganti, Mahajan e Sharma,
1985); but most Authors (Bayinger e Butler; 1985; Daily and Dalton, 1994a, 1994b; Dowell
et al. 2011; Elloumi and Gueyiè, 2001; Lorsch, 1989; Mizruchi, 1983; Monks & Minow,
1991; Parker et al, 2002; Pfeffer, 1972; Pfeffer e Salancik; 1978; Zahra & Pearce, 1989)
support the view that a board’s efficiency depends to a significant degree on outsiders being
present. Pfeffer and Salancik (1978), for example, underline the need for there to be a good
proportion of outsiders on the board in times of company crisis, as these members can
facilitate access to useful resources and information and can improve relationships with the
external environment.
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On the basis of the above literature, the third hypothesis states that:
H3: The percentage of outside directors has a negative correlation to company failure.
Theorists of the resource dependence say that larger boards have a positive impact on
firms because such boards bring more varied resources and competences, and help to build
relationships with the external environment (Pearce and Zahra, 1992; Pfeffer, 1972; Zahra &
Pearce, 1989). Whereas agency theory supporters say that large boards are more difficult to
run, to control and to coordinate, with negative effects in terms of difficulties and conflicts
between the different members. The literature that has looked at the relationship between
board size and the likelihood of failure (Chaganti et al., 1985; Yermack, 1986) has shown that
board size has a positive correlation with the probability of default. Goodstein et al. (1994)
find that large boards are less effective when trying to implement turnaround strategies.
Hence we can hypothesise that:
H4: A larger board size has a positive correlation with company failure.
Elloumi e Gueyié (2001) and Parker et al. (2002) note that firms with high ownership
concentration are better able to get through periods of great difficulty. Xu and Wang (1997)
and Wang and Deng (2006) have similar findings. Consequently, our fifth hypothesis states
that:
H5: Ownership concentration has a negative correlation with company failure.
RESULTS

The aim of our study was to test the accuracy of an SE default prediction model which
used both economic-financial ratios and corporate governance variables (Model 2), to
compare the results obtained with those supplied when only economic-financial variables are
used (Model 1), and to examine the different impact on the likelihood of default of the
separate corporate governance variables. The models were built applying logistic regression.
TABLE 6. MODEL 1. STANDARDIZED COEFFICIENTS OF LOGISTIC REGRESSION
CALCULATED ON THE TRAINING SAMPLE
Independent Variables
Intercept
Net Income/Total Assets
Current assets/Current liabilities
Short Term Debts/Total Assets
Working Capital/Total Sales

Training Sample
-9.467***
-7.971*
-5.833***
+10.291***
+2.734*

*Significant at 10 percent.. **Significant at 5 percent. ***Significant at 1 percent

Except those relating to board size, for both our models, the coefficients of the variables
proved to be significant at 1%, 5% or 10%; and the observed signs were in line with
expectations (Tables 6 and 7).
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TABLE 7. MODEL 2. STANDARDIZED COEFFICIENTS OF LOGISTIC REGRESSION
CALCULATED ON THE TRAINING SAMPLE
Independent Variables
Intercept
Net Income/Total Assets
Current assets/Current liabilities
Short Term Debts/Total Assets
Working Capital/Total Sales
CEO-Duality
Outside Directors
Board Size
Ownership Concentration 2

Training Sample
-6.561***
-3.035*
-6.346***
+4.654***
+5.459*
+4.520*
-6.029**
+4.510
-2.913***

*Significant at 10 percent.. **Significant at 5 percent. ***Significant at 1 percent

Table 8 shows the accuracy rates obtained when testing the two models against the
holdout sample.
TABLE 8. TEST ON HOLDOUT SAMPLE OF PREDICTION MODELS (PERCENTAGES)

MODEL

Model 2

Model 1

PREDICTED
STATE

OBSERVED STATE
Defaulting Firms
Non-Defaulting
Firms
Defaulting Firms
Non-Defaulting
Firms

1

1
85.4

0
14.6

0

21.8

78.2

1

81.4

18.6

0

33.8

66.2

CORRECTLY
(INCORRECTLY)
CLASSIFIED FIRMS

81.2 (18.8)

72.6 (27.4)

The line marked Observed State 1 shows the percentage of correctly classified defaulting
firms (85.4% with Model 2, 81.4% with Model 1) and the percentage of incorrectly classified
defaulting firms (14.6% vs. 18.6%, Type I errors). The line marked Observed State 0 shows
the percentage of correctly classified non-defaulting firms (78.2% with Model 2 and 66.2%
with Model 1) and the percentage of wrongly classified non-defaulting firms (21.8% vs.
33.8%, Type II errors). The final column shows the prediction accuracy rates for the two
models (81.2% vs. 72.6%).
Model 2 gives an increase of almost 12% when compared to Model 1, with 21% fewer
Type I errors and a 35% reduction in Type II errors, thus confirming Hypothesis 1.
The high levels of Type II errors in both models (21.8% and 33.8%) are probably due to
the narrow criteria we adopted for the definition of default. Formal insolvency proceedings
are usually set into motion when a firm has suffered severe financial distress, and has
effectively been in a state of default, for some time.
Regarding the relations found between each of the corporate governance variables and
company failure:
a) Hypothesis 2 is confirmed. There is found to be a positive correlation between CEOduality and company default. This result is especially interesting because CEO-duality
is very frequent in SEs;
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b) in accordance with Hypothesis 3, the percentage of outside directors is found to have
a negative correlation with company default, thus confirming that a board with a
sufficient number of outsiders can help to form “a system of checks and balances
designed to improve executive monitoring and benefit the firm’s owner” (Dalton and
D’Aveni, 1989b);
c) board size does not seem to have a significant impact on the likelihood of default, as
was also found by Wang and Deng (2006). Hypothesis 4 is therefore not confirmed;
and
d) in accordance with Hypothesis 5, ownership concentration is found to be significantly
and negatively correlated with company default.
In summary, the sign and the significance of the coefficients regarding the corporate
governance variables chosen indicate that (when compared to non-defaulting firms)
defaulting firms are more likely to be run by CEOs that are also Chairmen, to have fewer
outside directors on their boards, and to have a lower level of ownership concentration.
	
  
CONCLUSIONS

We cannot yet determine the full effects of the financial crisis that shook the global
economy. One of the causes was the excessive trust placed by rating agencies, and financial
intermediaries, in the prediction accuracy of rating models based solely on economicfinancial variables. One reaction is the search for more advanced rating methods that can pick
up even slight signs of company economic or financial decline and can do so as early as
possible. Methods that can predict a firm’s vulnerability when faced with potential external
events even if these are new and unlike what can be foreseen by simple extrapolation.
Methods which will also reduce the typical procyclical effects of traditional credit risk rating
models.
Our aim was to see if adopting corporate governance characteristics as predictive variables
can increase default prediction modeling accuracy for small firms.
Our results lead us to conclude that:
1. using variables regarding corporate governance characteristics gives higher accuracy
rates in default prediction models (like Model 2) than when only economic-financial
variables are adopted (Model 1);
2. CEO-duality is significantly and positively correlated with company failure. Therefore
the separation of the CEO and the Chairperson (which is rare in SEs) reduces the
likelihood of default;
3. ownership concentration and the presence of outsiders on the board are significantly
and negatively correlated to company failure in that:
a) ownership concentration ensures stability and lowers conflict levels between
owners; and
b) increasing the number of outsiders on the board of directors makes a firm
healthier, because of the greater availability of resources, competences and ties
with the outside world;
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4. finally, our results show a significant reduction in incorrect classification errors when
corporate governance variables are added. There is a marked reduction in Type II
errors (35%), i.e. in the number of firms predicted to fail which do not in actual fact
do so.
These results can yield some useful pointers for firms, banks and policy makers.
In order to improve their ability to successfully face the complex challenges of global competition,
SE owners should favour:
a) the appointment as CEO or Chairperson of someone other than the owner, preferably from
outside the company (whereas both these positions are often held by the majority
shareholder); and
b) the appointment to the board of outsiders who can facilitate access to new competences,
resources, and relationships with the outside world.
Banks should take into consideration corporate governance variables in the models used to rate
client credit worthiness.
Policy makers could regulate corporate governance, for example by stipulating that a number of
outsiders must be included in company boards.
The study has two main limitations. Firstly, it looks at firms in only one country. Further studies
should aim to include cross-country analysis, in order to see if the corporate governance
characteristics which are useful for prediction purposes vary from one country to another, and/or if the
social-cultural environment and relationships with the territory and with local institutions change the
prediction potential of the variables. Secondly, the continuing significant presence of classification
errors (both Type I and Type II) points to the need to increase the categories of the independent
variables used so as to include the greatest number of characteristics possible, especially qualitative
characteristics relating to company organizational structure and models and competitive strategies.
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