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Abstract 
Public credit guarantee schemes are set up with the purpose of facilitating access to credit by Small and 
Medium-sized Enterprises (SMEs). The aim of the paper is to study the effectiveness and impacts of the Italian 
Central Guarantee Fund (CGF)’s activity, one of the main public guarantee schemes in Europe. This is even 
more important in the light of the 2018 CGF reform.  
Analyzing a sample which includes all the guarantees issued by the CGF from 2012 to 2018 on loans made to 
manufacturing companies, we find that the CGF methodology is partially able to capture the variables affecting 
the probability of default of SMEs. The CGF scores before the reform show poor capability to forecast risk in the 
medium term, above all for micro and small enterprises. The post-reform model shows better forecasting ability 
and a greater consistency with the Z’’-score, one of the most recognized model in the distress prediction 
literature. The new CGF model may indirectly control the behaviour of lenders and first-level guarantors. In 
particular, our findings show that the probability of default on exposures covered by a mutual guarantee 
institution and counter-guaranteed by the CGF is lower than the probability of default of loans granted by a bank 
and directly guaranteed by the CGF. As a consequence, the direct guarantees need to be more monitored by the 
CGF and potential effects on the bank behaviour may derive, strengthening ECB’s supervision activities. 
Keywords: banks, default risk, mutual guarantee institutions, public credit guarantee schemes, SMEs 
1. Introduction 
It is known that small firms, because of information asymmetry and adverse selection, frequently experience 
difficulties in accessing the credit market (Beck & Demirguc-Kunt, 2006; Zaho, 2008). SMEs are often unable to 
provide information on their creditworthiness, and gathering information on SMEs can be challenging and costly 
for banks. This is particularly true for start-ups, given the level of uncertainty on the expected rates of return and 
the integrity of the borrower (Korosteleva and Mickiewicz, 2011). 
Italy is an appropriate setting to study the topic. The Italian productive system consists largely of SMEs, which 
depend mainly on bank loans because of the undeveloped nature of financial markets (Ferri & Messori, 2000).  
The role of public guarantees is crucial in facilitating SME access to credit (OECD, 2016). In particular, the 
Central Guarantee Fund (CGF) supports SME access by issuing guarantees that complete or replace private ones. 
CGF is the main public credit guarantee program in Italy, and accounts for 2.1 percent of the GDP (European 
Investment Fund, 2014). CGF is managed by Mediocredito Centrale on behalf the Ministry of Economic 
Development. Its mission is to support access to credit by SMEs through direct guarantees to lending banks, or 
counter-guarantees to other credit guarantee institutions, mainly the Confidi (Italian mutually-based guarantee 
institutions). The CGF does not intervene in the relationship between the bank and the SME, but provides a 
public guarantee on financial operations. This guarantee can cover up to 80% of the loan, or up to €2.5 million, 
with the aim of improving the financial conditions applied to the borrowers by banks and Confidi (e.g. loan 
amount, required collateral, interest rate levels).  
CGF applies to micro, small and medium enterprises (European Commission Recommendation 2003/361/CE) 
(Note 1) and has been active since 2000 (CGF, 2015). It has progressively increased its activity, with a big 
increase in recent years (Note 2). In 2018, CGF was reformed to include an internal credit rating model, similar 
to those developed by banks, and more accurate than the previous scoring system used for identifying eligible 
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companies.  
This paper contributes to the study of the effectiveness of the Italian guarantee program, which is one of the most 
important in Europe (OECD, 2016). The belief is that the criteria used to select firms are important because the 
impact on the economic system would be greater if the public funds were allocated efficiently. Moreover, the 
models implemented by the public guarantor can affect the moral hazard behaviours of banks and mutual 
guarantee institutions.  
In particular, the aim of the paper is to analyse the financial sustainability of the CGF, given by the 
creditworthiness of the guaranteed companies. We distinguish the channel of the direct guarantee to banks and 
the channel of the counter-guarantee to Confidi. We investigate the relationship between variables relating to the 
operations (e.g., type of intervention, guaranteed amount) and to the individual SME (e.g. geographical area, size, 
financial ratios) and the default scores calculated using the same methodology as CGF. We also analyse the 
relationship between the same variables and the Z’’-score (Altman et al., 2013), in order to verify whether the 
CGF model results are consistent with this widely used scoring methodology.  
Our main research questions are the following: (1) Are the scores calculated following CGF assessment 
methodology able to capture the variables affecting SME default probability? (2) Does the probability of default 
of an SME (i.e. a score that approximates it) differ according to the type of CGF intervention? (3) Is the new 
CGF economic evaluation method more effective than the previous one for assessing the creditworthiness of 
SMEs and estimating their default risk? 
We find that, although the original CGF methodology captures the variables affecting the SME probability of 
default, the new and more complex rating model brought in by the CGF reform is better able to assess the 
creditworthiness of SMEs. In particular, the new evaluation method seems to be better than the previous one when 
estimating the probability of default of guaranteed firms in the medium term in a more forward-looking approach. 
Since the score and, thus, the probability of default of SMEs, changes according to the type of CGF intervention 
(i.e. counter-guarantee or direct guarantee), the CGF reform should be able to indirectly control the behaviour of 
lenders and first-level guarantors, the Confidi.    
The remainder of the paper proceeds as follows. In Section 2, we present a literature review and our main 
research hypotheses. In Section 3, we describe the data and methodology. In Section 4, we discuss the results and 
in Sections 5 and 6, we provide, respectively, a discussion and concluding comments with the managerial 
implications of our results. 
2. Literature Review and Research Hypotheses 
Public Credit Guarantee Schemes (PCGSs) are government-allocated funds set up to reduce banks’ financial 
losses in cases of borrower default through the provision of direct guarantees or specific forms of co-guarantees 
or counter-guarantees. They are most common type of public intervention schemes in financial markets in both 
developing and developed countries (ADB-OECD, 2014; Asdrubali and Signore, 2015; KPMG, 2012; OECD, 
2013). These schemes mainly aim to facilitate access to credit for specific types of firms - often SMEs or 
start-ups – which are particularly disadvantaged in terms of interest rate spreads and requested collateral (Berger 
and Udell, 2006; European Central Bank, 2018a; Leone and Vento, 2012; Levitsky, 1997; Riding et al., 2007; 
Zhang and Ye, 2010; Zecchini and Ventura, 2009). These constraints, exacerbated in recent years by economic 
and financial crises, have prompted many governments to ramp up existing structural guarantee instruments. 
Moreover, new guarantee programmes have been introduced to indirectly stimulate growth and job creation 
(Holton et al., 2013). Several authors (Beck et al., 2006; Cardone-Riportella et al., 2013; Gai et al., 2010; Gai and 
Ielasi, 2014) report that banks consider PCGSs the most common and effective government support programmes 
for SME lending, ahead of directed credit and interest rates or subsidised loans.  
Our research aims to assess the level of financial sustainability of public intervention in relation to the potential 
risk of losses of public funds. The field of financial sustainability of governmental programmes is especially 
urgent today, given the strong growth in the scale and scope of PCGSs internationally.  
In general, access to credit is instrumental to economic development and poverty reduction. The PCGSs pursue 
this aim by offering risk mitigation to lenders by taking a share of the lenders’ losses on SME loans in the case of 
default. This does not mean, however, that access to credit becomes a universal right as a result of its potential 
negative effects, including overindebtedness (Hudon, 2009). In fact, the SMEs guaranteed by the CGF have a 
low credit rating but are assessed as being economically and financially sound (CGF, 2015). A public guarantee 
scheme can maintain sustainability if it provides proper incentives to financial intermediaries for making an 
effective assessment of firms’ creditworthiness. As the guarantor of last resort, the government assumes risk for 
loans granted and guaranteed by other financial institutions which may potentially follow moral hazard 
behaviours, which is particularly common when the assessment of default risk and the associated risk taking are 
separated (Boot and Thakor, 1994; Bubb and Kaufman, 2009; Hartman-Glaser et al., 2012; Jemenez and Saurina, 
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2004). 
In order to evaluate the financial sustainability of CGF, we refer to the international field of study focused on 
predicting bankruptcy using statistics and economic-financial indicators. The first studies date back to the 1930s 
(FitzPatrick, 1932; Ramser and Foster, 1931; Smith and Wina, 1935) when many models were developed to 
facilitate creditworthiness assessment by banks. In subsequent years, other researchers concentrated on using 
economic-financial indicators for prediction purposes (see, among others, Altman, 1968, 1983; Aziz et al., 1988; 
Beaver, 1966; Edmister, 1972; Hillegeist et al., 2004; Ohlson, 1980; Riding and Haines, 2001; Shumway, 2002; 
Tamari, 1966) (Note 3).  
The original Altman Z-score (Altman, 1968), because of its ability to predict and its easy application, is one of 
the best-known distress prediction models. It originally identified four balance sheet and income statement 
variables and a stock market variable, concerning liquidity, profitability, leverage, solvency and activity, useful 
for predicting the bankruptcy likelihood of companies. On the first application, the model was extremely 
accurate and the percentage of correct predictions was about 95%. It received positive feedback and little 
criticism (Johnson, 1970). The model has been revised by its author over time (Altman, 1983; Altman, 2002). 
The parameters have been constantly updated and the indices have been adapted for other samples of companies 
and not only companies listed on the American stock exchange. The Z’-score (Altman, 1983) is an adaptation for 
private companies. The Z”-score (Altman et al., 1995; Altman and Hotchkiss, 2006) was introduced for the 
non-manufacturing and manufacturing sectors or companies operating in developing countries. Altman et al. 
(2013) also identified the appropriate Z-score for Italian manufacturing companies subject to Extraordinary 
Administration [EA under Decreto Legislativo 270/1999 and Decreto Legge 347/2003] during the period 2000 to 
2010. They found that the Z’’-score prediction tool is the most suitable in the light of the relationship between 
Italian firms and banks. The Z’’ score, according to this literature, is an effective tool for forecasting firm 
bankruptcy like hood, and can be used for evaluating their creditworthiness.  
In order to verify the level of effectiveness of CGF model pre-reform in forecasting SME default risk we test the 
following first hypothesis:  
H1: Prior to the recent reform, CGF’s evaluation of SMEs’ default risk was consistent with Z’’-score prediction. 
Once the effectiveness of the pre-reform CGF model is verified, we test the improvements in forecasting 
capability by analyzing the results of the new methodology (i.e. post-reform) taking into account operational 
experience gained by the CGF in recent years. In particular, we verify whether the new model, applied to 
companies which successfully obtained a guarantee in the past, would have better identified the SMEs with a 
negative financial trend in the future, operating a better selection at the beginning thanks to a more 
forward-looking approach.  
We aim therefore to test the following second hypothesis:  
H2: The predictive capability of CGF methodology is higher in the post-reform credit rating model than the 
previous model. 
Among studies on the effectiveness of public intervention in guaranteeing loans, one strand of literature focuses 
on the advantages of counter-guarantee schemes, for both the guarantors (Confidi and Government) and 
companies. Importantly, empirical studies show that the possibility of obtaining a public counter-guarantee has 
helped increase the volume of Confidi’s mutual guarantees and improved the credibility and reputation of private 
guarantee schemes, even during the most intense periods of crisis (European Commission, 2005; AECM, 2010). 
Moreover, Confidi guarantees generate a significant leverage effect on private guarantee schemes, contributing 
to their sustainability and permanence (Beck et al., 2008). The CGF leaves only a small part of the risk to the 
first-level guarantor, which allows Confidi to increase operational activity without increasing risk. From the 
public perspective, a counter-guarantee does not imply an immediate negative cash flow for the government, 
because the payment is effective only when main guarantor enforces the counter-guarantee in the event of 
borrower default (Arping et al., 2010; Honohan, 2008). In terms of impact on SMEs, a counter-guarantee offered 
to a Confidi produces a higher multiplier of the access to credit opportunities than a direct guarantee offered to a 
bank. In fact, for a particular amount of public funds, the number of assisted firms is higher where there are 
counter-guarantees than where there are direct guarantees, because a part of the risk continues to be allocated to 
the first-level guarantor (Erzegovesi, 2009). Moreover, firms affiliated to a Confidi pay a lower interest rate for 
loans. Confidi in fact appear to be better able to carry out peer screening and monitoring than banks (Columba, 
2010; Mistrulli & Vacca, 2011). Bartoli et al. (2013) find that Italian firms assisted by Confidi are less likely to 
experience financial distress. They also find that the positive effect of a Confidi guarantee is higher for SMEs 
with a shorter bank relationship length. However, the Confidi may be characterized by an adverse selection 
problem. Confidi are in fact likely to attract risky firms because low risk companies may not wish to share the 
risk borne by other companies in becoming part of a mutual guarantee scheme. Some studies (e.g., Banca d’Italia, 
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2017) highlight that firms with a mutual Confidi guarantee are characterized, ceteris paribus, by a higher level of 
default risk than similar SMEs without a mutual guarantee.  
In the light of the varied findings in the literature, we test the following hypothesis: 
H3: The probability of loan default (i.e. a score that approximates default) for loans directly guaranteed by CGF 
is lower than the probability of default on counter-guaranteed loans. 
3. Empirical Research  
3.1 Data 
We analyse an initial sample of 502 financial operations (i.e. the issue of a guarantee to a single firm) taking 
place from the third quarter 2012 to the second quarter 2018. They represent the whole universe of operations 
made by the CGF in that period on the request of manufacturing firms. We focus on manufacturing because it is 
the economic sector with the highest number of applications accepted and firms guaranteed in recent years 
(Source: CGF, 2019).  
We analyse data useful for predicting the default risk of the borrower, related to the loan (e.g., amount of the 
loan); to the guarantee (e.g. date granted, type of CGF intervention); and to the SMEs (e.g. geographical area, 
size, financial ratios). We also consider macroeconomic variables, such as the Gross Domestic Product (GDP) 
and the unemployment rate. Data are sourced from an original database made available by the CGF and the 
Bureau van Dijk AIDA database. To be included in our sample, financial ratios and balance sheet and financial 
income data had to be available in the last database. Moreover, we conduct our investigation by considering the 
balance sheet and income statement of SMEs from the previous year (t-1) and the two years following the CGF 
operation (t+2). Operations from 2017 to 2018 are therefore excluded. Our final sample includes 400 CGF 
operations of which 200 are counter-guarantees to Confidi and 200 are direct guarantees to lending banks. 
As is well known, the financial structure of firms changes according to their size. We distinguish firms between 
micro-sized firms having 10 employees at most, small-sized firms having between 11 and 50 employees and 
medium-sized firms having between 51 and 250 employees (European Commission Recommendation 
2003/361/CE). Micro and small firms have simpler financial structures and benefit more from the support of the 
CGF than those of a larger size. Our sample includes, in fact, 84 operations with micro firms (21% of the 
sample), 269 with small firms (67.25% of the sample), and 47 with medium firms (11.75% of the sample). 
Medium size firms can access alternative sources of funding (e.g. equity and retained earnings). 
Table 1 summarizes the descriptive statistics of the sample analysed, with reference to year t (i.e. the year when 
the guarantee was issued) (Note 4). Consistently with the literature on SME access to finance (De Jong et al., 
2008; Hall et al., 2004, Lawless et al., 2015; Libby, 1995; Psillaki and Daskalakis, 2009), our independent 
variables measure the following firm performance factors: profitability, liquidity, solvency and financial structure. 
We also consider size (number of employees) and geographical area (north, central and south Italy) of the 
guaranteed firms. 

 

Table 1. Descriptive statistics (manufacturing sector, year t) 
Independent variable Mean Std. Dev. Min Max 
Guaranteed amount/Loan amount 0.60 0.164 0.04 0.80 
Liquidity index 0.80 0.422 0.05 6.23 
Debt to equity ratio 9.49 9.851 -6.46 51.03 
Return on Sales (ROS) 4.44 4.340 -33.66 17.19 
Return on Equity (ROE) 8.02 20.873 -114.88 87.60 
Number of employees 29.63 32.839 1 215 
Unemployment rate 9.40 3.427 4.90 22.17 
Gross Domestic Product (GDP) 145,436.05 78,272.17 11,254.30 353,993.50 
Note. The table presents descriptive statistics for 400 financial guarantees made from the third quarter 2012 to the second quarter 2018 to 
manufacturing SMEs. Data are related to the year when the guarantee was issued. 

 
3.2 Methodology 
The analysis is carried out on the scores calculated using CGF assessment methodology. This study also focuses 
on applying the most appropriate Z-score model, according to the company sector. The original Z-score (Altman, 
1968) involved a group of American manufacturing companies quoted on the Stock Market. The Z’-score 
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(Altman, 1983) was an adaptation for private companies. The five indicators in the two Altman manufacturing 
firm versions are listed in Table 2, which also shows the linear relationship between variables. 
 

Table 2. Altman Z- score and Z’score models 

Z-score (1968) Z’-score (1983) 
X1=Working Capital/Total Assets X1=Working Capital/Total Assets 
X2=Retained Earnings/Total Assets X2=Retained Earnings/Total Assets 
X3= EBIT/ Total Assets X3= EBIT/ Total Assets 
X4= Market Value Equity/Book Value of Total Debt X4= Book Value Equity/Total liabilities 
X5= Sales/ Total Assets X5= Sales/ Total Assets 
Linear regression Linear regression 
Z=1.2X1+1.4X2+3.3X3+0.6X4+0.999X5 Z=0.717X1+0.847X2+3.107X3+0.420X4+0.998X5 
Source: Altman (1968 & 1983).  

 
During subsequent years, parameters and coefficients were adapted for different situations. The Z”-score 
(Altman et al., 1995; Altman and Hotchkiss, 2006) was introduced for the non-manufacturing as well as 
manufacturing sectors, and companies operating in developing countries. The variables of the Z”-score were the 
same as the Z’-score model with the exclusion of the sales/total assets, activity ratio (X5) in order to filter the 
function from the possible distortion related to the sector and country. The weighted coefficients thus have 
different values: 

Z’’= 6.56X1 + 3.26X2 + 6.72X3 + 1.05X4                                       (1) 
Altman et al. (2013) focused on applying the most appropriate Z-score model to Italian manufacturing 
companies subject to Extraordinary Administration (EA under Decreto Legislativo 270/1999 and Decreto Legge 
347/2003) between 2000 and 2010. They find that the Z’’-score prediction tool is more suitable for the Italian 
context than the Z’-score, in the light of the long-standing relationship between Italian firms and banks. In fact, 
although Italian firms may appear distressed from a statistical point of view, it is probable that they are in reality 
benefitting from the support of banks, and owners have often preferred to leverage their companies in order to 
profit from fiscal advantages. This phenomenon however is no longer as pervasive as it was in 2012, as many 
banks in Italy are struggling due to capital shortages. Finally, it has been shown that the Z”-score model applied 
to non-US companies is far more robust than Altman’s other models (Altman and Hotchkiss, 2006). 
In order to verify the trend of the default risk for the SMEs guaranteed, we analyse the variation in Z”-score and 
CGF pre-reform score one year and two years after the date of guarantee issue. Later, we observe the post-2018 
reform CGF scoring model to verify whether it is able to better discriminate SMEs at higher default risk than the 
original scoring model.   
Before the recent reform, CGF considered the ratios shown in Table 3 relating to the last two balance sheets and 
income statements in order to evaluate the creditworthiness of manufacturing SMEs (Table 3). 

 
Table 3. CGF pre-reform financial ratios included in the scoring system 

Financial ratio Reference value
A) (Equity + Long-term Debt)/Total fixed assets ≥ 100% 
B) Equity/Total liabilities ≥ 10% 
C) EBITDA/Financial expenses ≥ 2 
D) EBITDA/Sales ≥ 8% 

Source: CGF (2015). 

 
On the basis of the reference values of the ratio, the following scores are assigned to the SMEs (Table 4). 
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Table 4. CGF pre-reform scoring system 

Value Score 

“A” ≥ 100% 3 
50% < “A” < 100% 2 
0 < “A” ≤ 50% 1 
“A” ≤ 0 0 
“B” ≥ 10% 3 
6% < “B” < 10% 2 
0 < “B” ≤ 6% 1 
“B” ≤ 0 0 
“C” ≥ 2 3 
2 >“C” ≥ 1.5 2 
1.5 > “C” ≥ 1 1 
“C” < 1 0 
“D” ≥ 8% 3 
8% > “D” ≥ 5% 2 
5% > “D” ≥ 3% 1 
“D” < 3% 0 
Source: CGF (2015). 

 
The total score for each company varies between a minimum of 0 points and a maximum of 12 points. 
Companies are divided into three levels to which different evaluation ranges correspond. 
Since the 2018 reform, CGF has calculated the basic score in order to evaluate the creditworthiness of 
manufacturing SMEs as follows: 

XbSDC;SDPDI = COST +  ∑௡௜ୀଵ xi * bi                           (2) 

Where:  
cost = constant  
xi = variable  
bi = coefficient.  
CGF assesses the economic and financial situation of manufacturing SMEs by considering the variables shown 
in Table 5 (including dummy variables - D). These variables are “treated” (V*) by attributing cap and floor.  
 
Table 5. CGF post 2018 reform financial ratios used in the scoring system 

Variables Description Variables (xi) Coefficient 
V1 Short-term debt/Sales V1* 1.709764 
V2 Financial expenses/EBITDA V2* 1.006155 
D1 Financial expenses/EBITDA (downside) D1 -1.380646 
D2 EBITDA (downside) D2 0.52537 
V3 Cost of debt V3* 21.7339 
V4 Cash/Sales V4* -3.257383 
V5 Inventory turnover V5* -0.035931 
V6 Percentage change in Sales V6* 0.874921 
V7 Book value/Total Assets V7* -1.842869 
D3 Percentage change in Sales (downside) D3 -1.318575 
D4 Sales volume D4 0.925375 
D5 Short-term debt/Sales (for sales volume) D5 -0.672704 
D6 Cost of debt (for sales volume) D6 -11.51058 
D7 Cash/Sales (for sales volume) D7 1.934049 
  Constant -4.584023 

Source: Banca del Mezzogiorno-Medio Credito Centrale (2018). 
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Each class as revealed by the score is assigned an evaluation from 1 to 12. The 12 evaluation classes are then 
grouped into 5 evaluation ranges. The fifth evaluation range, which includes the highest valuation classes, 
corresponds to the highest probability of default (i.e. the highest values of the score). It is important to note at 
this point that score calculation is only one part of the CGF process of default assessment. The full process also 
includes an economic-financial module and a module based on data supplied by the Italian Central Credit 
Register and Credit Bureau.  
Once the scores approximating the probability of default of the manufacturing firms are calculated, we consider 
their trend over the period from t-1 to t+2 and apply a multiple linear regression estimated using ordinary least 
squares (OLS) on our cross-sectional data to identify the variables capturing the risk. Equation (3) summarizes 
our model. 

Yi,t,(t-1),(t+n) = β0 + β1x1i,t,(t-1),(t+n) + … + βkxki t,(t-1),(t+n) + εi                    (3) 

where: Y is the Z’’-score, the CGF pre-reform score (Score 1) and post-reform score (Score 2) for operation i at 
time t, t-1, t+n, where n is equal to 1 and 2; x1i, …, xki are the independent variables, with i = 1, 2, …, n. 
Independent variables are those shown in Table 1 plus a set of dummies relating to the type of intervention, the 
geographical area and the size of firms. Consistently with CGF methodology all variables are lagged; this makes 
it possible to control for endogeneity problems. εi is an error term. 
The regression is first run on the whole sample over the whole period (from t-1 to t+2) and secondly on three 
different periods (t, t+1 and t+2) separately.  
4. Results  
Our first results are reported in Table 6, which shows the significant results for Z’’-Score, CGF pre-reform score 
(Score 1) and CGF post-reform score (Score 2). As described above, we consider the variation of scores from 
one year to the next during the period t-1 to t+2. 
 
Table 6. Estimation of the ΔZ’’-Score, ΔScore 1 and ΔScore 2 (t-1 to t+2) 

 Dependent variable 

Independent variables ΔZ’’-Score ΔScore 1 ΔScore 2

Constant -0.70579 0.14436 -0.04350 

Type of intervention (counterguarantee)

Guaranteed amount/Loan amount 

North 

Central 

 Liquidity index 

Debt to equity ratio 

ROS 

ROE 

Micro 

Small 

Unemployment rate 

GDP 

 -0.17488 

-0.36995 

0.34445 

0.96000 

0.41434**

-0.06503***

-0.03769 

0.01063**

0.46429 

0.14202 

0.02786 

0.00001 

0.07763***

0.16022**

-0.19302***

-0.1524** 

-0.00712 

-0.00432* 

0.00271 

-0.0001 

-0.03771 

-0.01668 

-0.01452***

0.00002* 

-0.04784**

-0.10876*

0.09979*

-0.01246 

-0.00172 

0.00503**

-0.00448**

-0.0009**

0.04108 

0.00499 

0.00604 

0.00001 

Adjusted R-squared 0.01333 0.03013 0.05629 

Obs. 400 400 400 

Note. The table reports the estimation of the ΔZ’’-score, ΔCGF pre-reform (ΔScore 1) and post-reform score (ΔScore 2) during the period 
starting from the year before the guarantee is issued (t-1) to two years after it (t+2). The significance is expressed with one, two or three 
asterisks, i.e. the rejection of the hypothesis of values equivalent to 0 with a probability level equal to 10%, 5% or 1%.  
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First, we specify that for the Z’’-score and Score 1, the higher the value, the lower the probability of default, and 
vice versa in the case of Score 2. Our results confirm that the scores capture the main variables affecting the 
probability of default of SMEs. The change in Z’’-score during the period from t-1 to t+2 is mainly due to the 
levels of liquidity (i.e. liquidity ratio), solvency (i.e. debt to equity ratio) and profitability of firms (i.e. ROS and 
ROE). Only the debt to equity ratio, showing the percentage of company financing that comes from creditors and 
investors (i.e. the financial structure of the firm), explains the change in Score 1 over time. The results referring 
to Score 2 confirm most of those related to the Z’’-score: the solvency and profitability levels of firms are 
significant variables.  
The geographical area where the guaranteed firms operate and some variables related to the operations (i.e. the 
amount guaranteed and the type of intervention) are also significant. In particular, guaranteed SMEs in the north 
of Italy included in our sample appear to be riskier than companies located elsewhere in Italy in the overall 
period t-1 to t+2. Moreover, the greater the amount guaranteed in relation to the loan amount, the lower the 
probability of default.  
We also find that the probability of default of SMEs differs according to the type of CGF intervention. 
Consistently with previous research (Columba et al., 2010; Mistrulli and Vacca, 2011) which identified better 
peer screening and monitoring by Confidi than by banks, our results show that counter guarantees requested by 
Confidi are characterized by a probability of default lower than direct guarantees requested by banks.  
Finally, macroeconomics variables (i.e., regional unemployment rate and GDP) are significant only when the 
probability of default is approximated by Score 1.  
Since we aim to analyse the effectiveness and sustainability over time of the Italian guarantee program, we 
examine the variation of the scores after one and after two years from when the guarantee is issued. Tables 7, 8 
and 9 show the results.  
 
Table 7. Estimation of the ΔZ’’-score (year t, t+1 and t+2) 
 Dependent variable: ΔZ’’-score 
Independent variables t t+1 t+2 
Constant -2.12878 1.24323 5.36355 
Type of intervention (counterguarantee) 
Guaranteed amount/Loan amount 
North 
Central 
Liquidity indext+2 
Liquidity indext+1 
Liquidity indext 

Debt to equity ratiot+2 
Debt to equity ratiot+1 
Debt to equity ratiot 
ROSt+2 
ROSt+1 
ROS t 
ROEt+2 

ROEt+1 
ROE t 
Micro 
Small 
Unemployment ratet+2 

Unemployment ratet+1 
Unemployment rate t 
GDPt+2 

GDPt+1 
GDP t 

0.318206 
-0.91771 
1.39464 
0.54144 
 
 
0.63845** 
 
 
-0.04165 
 
 
-0.05702 
 
 
0.00736 
-0.39440 
-0.21723 
 
 
0.13467 
 
 
-0.00003 

-1.11225 
-0.73511 
-0.98150 
1.94736 
 
0.47847 
 
 
-0.13298** 
 
 
-0.03784 
 
 
0.02209* 
 
1.94462 
0.72957 
 
-0.07933 
 
 
0.00003 

0.28027 
-0.50603 
4.93770** 
4.60975** 
2.04629*** 
 
 
-0.02998 
 
 
0.10288** 
 
 
-0.09432 
 
 
0.18209 
1.13635** 
-0.34432** 

Adjusted R-squared 0.00924 0.05149 0.20572 
Obs. 400 400 400 
Note. The table reports the estimation of the ΔZ’’-score in the year t (when CGF issued the guarantee), t+1 (one year after it) and t+2 (two 
years after it). The significance is expressed with one, two or three asterisks, i.e. the rejection of the hypothesis of values equivalent to 0 with 
a probability level equal to 10%, 5% or 1%.  
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Table 8. Estimation of ΔScore 1 (year t, t+1 and t+2) 
 Dependent variable: ΔScore 1 
Independent variables t t+1 t+2 
Constant 0.17465 -0.59413 -0.52701 
Type of intervention (counterguarantee) 
Guaranteed amount/Loan amount 
North 
Central 
Liquidity indext+2 
Liquidity indext+1 
Liquidity indext 

Debt to equity ratiot+2 
Debt to equity ratiot+1 
Debt to equity ratiot 
ROSt+2 
ROSt+1 
ROS t 
ROEt+2 

ROEt+1 
ROE t 
Micro 
Small 
Unemployment ratet+2 

Unemployment ratet+1 
Unemployment rate t 
GDPt+2 

GDPt+1 
GDP t 

0.02857 
0.17450** 
-0.21832** 
-0.21112*** 
 
 
0.00806 
 
 
-0.01446*** 
 
 
0.00952*** 
 
 
-0.00069 
0.02728 
-0.00597 
 
 
-0.02098*** 
 
 
0.00001 

0.07586* 
0.08223* 
0.28974** 
0.28943** 
 
-0.00912 
 
 
-0.00076 
 
 
0.00686** 
 
 
0.00099 
 
-0.04916 
0.01801 
 
-0.02221** 
 
 
0.00001* 
 

0.09056 
-0.20213 
0.26406 
0.29490 
0.15729** 
 
 
0.00642 
 
 
0.00217 
 
 
-0.00070 
 
 
0.00254 
0.02127 
0.02383 
 
 
0.00001 

Adjusted R-squared 0.21197 0.03604 0.01875 
Obs. 400 400 400 
Note. The table reports the estimation of the ΔScore 1 in the year t (when CGF issued the guarantee), t+1 (after one year) and t+2 (after two 
years). The significance is expressed with one, two or three asterisks, i.e. the rejection of the hypothesis of values equivalent to 0 with a 
probability level equal to 10%, 5% or 1%.  
 
Table 9. Estimation of ΔScore 2 (year t, t+1 and t+2) 
 Dependent variable: ΔScore 2 
Independent variables t t+1 t+2 
Constant -0.71855*** 0.70393*** -1.288644*** 
Type of intervention (counterguarantee) 
Guaranteed amount/Loan amount 
North 
Central 
Liquidity indext+2 
Liquidity indext+1 
Liquidity indext 

Debt to equity ratiot+2 
Debt to equity ratiot+1 
Debt to equity ratiot 
ROSt+2 
ROSt+1 
ROS t 
ROEt+2 

ROEt+1 
ROE t 
Micro 

-0.10528** 
-0.12552 
0.46362*** 
0.34847*** 
 
 
-0.02134 
 
 
0.00041 
 
 
-0.02200*** 
 
 
-0.00218** 
0.13745** 

0.01134 
-0.01214* 
-0.32450*** 
-0.52187*** 
 
-0.01525 
 
 
0.01005*** 
 
 
-0.00495 
 
 
-0.00067 
 
-0.01191 

-0.12378** 
-0.17907* 
0.48541** 
0.44612** 
0.07337 
 
 
0.01229*** 
 
 
-0.01555*** 
 
 
0.00045 
 
 
0.01145 
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Small 
Unemployment ratet+2 

Unemployment ratet+1 
Unemployment rate t 
GDPt+2 

GDPt+1 
GDP t 

0.06924 
 
 
0.03573*** 
 
 
0.00002 

-0.05128 
 
-0.02989 
 
 
-0.00002 
 

0.00426 
0.057567*** 
 
 
0.00001 

Adjusted R-squared 0.17095 0.15824 0.12339 
Obs. 400 400 400 
Note. The table reports the estimation of the ΔScore 2 in the year t (when CGF issued the guarantee), t+1 (after one year) and t+2 (after two 
years). The significance is expressed with one, two or three asterisks, i.e. the rejection of the hypothesis of values equivalent to 0 with a 
probability level equal to 10%, 5% or 1%.  
 
Tables 7, 8 and 9 confirm the results over the whole period. The change in scores during the period from t-1 to 
t+2 is mainly due to the liquidity, solvency and profitability of firms. Firms showing lower liquidity, solvency 
and profitability are characterized by a higher probability of default. The geographical area in which SMEs 
operate has no clear effect on the probability of default over time. We also find evidence that the lower the 
guaranteed amount and the smaller the size of the company, the greater the probability of default. Finally, we 
again find that the type of CGF intervention affects the probability of default of SMEs over time, or in other 
words, counter-guaranteed loans are less risky.  
In order to verify whether the new CGF economic evaluation method is more accurate and forward-looking than 
the previous one for estimating SME default risk, we compare the CGF pre-reform and post-reform scores in the 
year t (i.e. when CGF issued the guarantee to the SMEs in our sample). This comparison is made considering 
only the economic-financial module. Results are reported in Table 10.  
 
Table 10. CGF pre-reform and post-reform scores (year t) 

Probability of default Pre-reform score Post-reform score 
level n. operations % n. operations % 
High 34 8.50% 153 38.25%
Medium 44 11.00% 138 35.25%
Low 300 75.00% 98 24.50%
n.a. 22 5.50% 8 2.00% 
Total 400 100% 400 100% 

Source: Authors’ elaborations. 

 
Table 10 shows that the post-reform scores determine an increase in the percentage of manufacturing SMEs in 
our sample characterized by a high and medium level of probability of default, while scores are lower for SMEs 
characterized by a low default probability. In order to investigate the issue further, we observe the trend of scores 
during the period from t-1 to t+2. Tables 11 and 12 report the results for the whole sample, counter guarantees 
and direct guarantees and micro, small and medium firms respectively.  
 
Table 11. Trend of scores (from t-1 to t+2) 

Score 
Whole sample Counterguarantee Direct guarantee 

t-1 t t+1 t+2 t-1 t t+1 t+2 t-1 t t+1 t+2 
Z-score 1.27 1.26 1.03 0.33 1.26 1.23 1.00 0.29 1.27 1.26 1.03 0.33 
Score 1 9.82 9.45 9.12 9.07 9.82 9.44 9.10 9.06 9.82 9.46 9.11 9.07 
Score 2 -3.12 -3.23 -3.10 -3.13 -3.13 -3.23 -3.10 -3.12 -3.12 -3.23 -3.10 -3.13 

Source: Authors elaborations. The sample includes 400 operations, equally divided between counter guarantees and direct guarantees.  
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Table 12. Trend of scores (from t-1 to t+2) 

Score 
Micro Small Medium 
t-1 t t+1 t+2 t-1 t t+1 t+2 t-1 t t+1 t+2 

Z-score 1.32 1.25 1.20 0.51 1.18 1.17 0.82 -0.03 1.61 1.77 1.88 1.91 
Score 1 9.05 9.19 9.01 8.86 9.93 9.36 8.92 8.90 10.65 10.44 10.37 10.42 
Score 2 -2.79 -2.96 -2.97 -3.02 -3.13 -3.22 -3.02 -3.02 -3.66 -3.78 -3.74 -3.85 

Source: Authors’ elaborations. The whole sample includes 400 operations, of which 84 concern micro firms, 269 concern small firms and 47 
concern medium firms.  

 
As shown in Table 10, most companies are rated at low risk by the pre-reform model, but looking at the Z’’-score 
and Score 1 over time, a sharp deterioration can often be seen. Furthermore, Score 1, on the basis of which the 
guarantee was made to the companies, falls steadily over time, especially for direct guaranteed and micro and 
small enterprises.  
On the other hand, the post-reform model (i.e. Score 2) classifies about three-quarters of companies belonging to 
the sample as medium-high risk companies (Table 10). Tables 11 and 12 show that the new model, which 
measures the default risk more severely at an early stage, maintains more constant evaluations over time.  
5. Discussion 
Our results show that when the probability of default is approximated by the change in Z’’-score during the 
period from t-1 to t+2, firms showing lower liquidity, solvency and profitability are characterized by a greater 
worsening of probability of default. On the other hand, when the probability of default is approximated by the 
change in the pre-reform score over time, only the solvency level of SMEs or, in other terms, the quality of their 
financial structure, is significant. We therefore find an answer to our first research hypothesis: the pre-reform 
CGFs evaluation method is partially consistent with Z’’-score.  
When we consider the change in the post-reform score during the period from t-1 to t+2, we find that ROS and 
ROE and the debt to equity ratio are significant. In other terms, with regard to variables relating to specific firms’ 
characteristics, we note a greater consistency between the post-reform CGF score and the Z’’-score, one of the 
most recognized model in the distress prediction literature. 
In light of the recent CGF reform, we felt it was interesting to assess the guaranteed SMEs included in our 
sample by the new model. We find that the percentage of firms characterized by a low probability of default 
decreases. This may be an important result because of the potential risk of losses of public funds when risky 
SMEs are guaranteed. 
Moreover, since our results show a more constant trend of the post-reform score over time, it seems that the new 
CGF model also has a better forecasting capacity, and should thus be considered more effective in assessing the 
creditworthiness of SMEs. Our second hypothesis, that “The predictive capability of CGF methodology is higher 
in the post-reform credit rating model than the previous model” is thus confirmed. 
Among the variables we considered in our analysis, the amount guaranteed in relation to the loan amount is 
relevant. Since we find that the probability of default approximated by the CGF scores is low when the amount 
guaranteed is greater, we suggest that coverage ratios over a certain threshold are likely to be effective in 
lessening obstacles faced by SMEs when seeking external financing funds (Boschi et al., 2014). In other words, a 
firm may find it easier to obtain additional bank financing when providing collaterals considered as adequate. 
Our findings also show that the probability of default on exposures covered by a mutual guarantee institution and 
counter-guaranteed by the CGF is lower than that of loans granted by a bank and directly guaranteed by CGF. 
Therefore, our third research hypothesis, that “the probability of default of loans directly guaranteed by CGF is 
lower than the probability of default of counter-guaranteed loans”, is not confirmed by our results. Nevertheless, 
our results confirm findings by one strand of literature which highlights the advantages of counter-guarantee 
schemes and the benefits brought by a mutual guarantee institution.  
Since direct guarantees are riskier than the counter guarantees, they may be more closely monitored by the CGF 
and this may have effects on bank behaviour. The European Central Bank (ECB) in its recent Asset Quality 
Review in fact called for greater supervision of banks, in particular, enhancement of transparency on bank 
exposures, including the adequacy of asset and collateral valuations (European Central Bank, 2018b). In order to 
assess the financial health of banks and check whether they adequately capture cases of forbearance, the ECB 
requires banks to define a perimeter for selectable debtors. This means that financial institutions have to select 
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borrowers according to their economic and financial situation, among other factors. The ECB identifies the ratio 
between total debt and total EBITDA (Earnings Before Interest, Taxes, Depreciation and Amortization) of 
debtors as one of the potential useful indicators of debt service capacity, and thus includes the following firm 
characteristics in asset quality assessment: firm financial structure, firm profitability, firm solvency and, 
obviously, firm liquidity. If SMEs need to approach the bank lending channel, they must have specific 
economic-financial characteristics, including high levels of liquidity, solvency and profitability, which are the 
same characteristics which emerged as significant for receiving a state guarantee from the CGF.  
6. Conclusions and Implications 
The paper investigates CGF guarantees to SMEs. Because there are different types of CGF intervention, the 
analysis distinguishes between the channels of direct guarantee to banks and counter-guarantee to mutual 
guarantee institutions (Confidi). In particular, we verify whether the scores calculated using CGF assessment 
methodologies, developed before and after its recent reform, are consistent with one of the best-known distress 
prediction models, the Altman Z’’-score. We verify whether the probability of default of the guaranteed SMEs 
differs according to the type of CGF intervention, as well as according to liquidity, solvency and profitability 
levels of the firms. Finally, we test whether the new CGF assessment method is more effective than the previous 
one for assessing the creditworthiness of SMEs in the medium term, and whether it obtains a score more 
consistent with the financial and economic equilibrium of SMEs over time, and able to forecast the future 
probability of default of guaranteed SMEs. 
The analysis focuses on the manufacturing sector, the economic sector which obtained most guarantees in recent 
years. Our final sample includes 400 operations, of which 84 concerning micro firms, 269 concerning small 
firms, and 47 concerning medium firms. The operations included in our sample represent the universe of 
guarantees made by the CGF to manufacturing SMEs during the period from the third quarter 2012 to the second 
quarter 2018.   
Our main findings are the following. The pre-reform CGF scores are able to capture certain financial ratios 
affecting SME default probability (e.g. debt to equity ratio and ROS), as confirmed by comparison with 
Z’’-scores. Other variables are statistically related to the probability of default measured by the CGF model, such 
as the geographical area of the company, and the amount guaranteed. In particular, the greater the amount 
guaranteed in relation to total loan amount, the lower the probability of default. This implies that an adequate 
coverage ratio may lessen obstacles faced by SMEs when seeking external financing resources. 
The post-reform CGF scores are more consistent with the Z’’-score: the change in scores during the whole period 
from t-1 to t+2 is mainly due to the solvency (i.e. debt to equity ratio) and profitability (i.e. ROS and ROE) 
levels of the guaranteed firms. Our findings show greater effectiveness of the new CGF evaluation model, which 
implies that the Italian public guarantee scheme should be more sustainable in the near future. 
Our paper contributes to shedding light on the CGF and its workings. We find that compared to the pre-2018 
scores, the new CGF scores at time t (i.e. guarantee year) show values which would have led to a more negative 
evaluation of firms.  
Indeed, applying the pre-2018 CGF model during the years immediately following the provision of the guarantee 
gives deteriorating scores. In other words, the creditworthiness of the companies guaranteed decreases over time. 
This is not entirely consistent with the initial assessment, which classified most of guaranteed companies as 
“low-risk”. The post-2018 model seems to make a more accurate initial assessment of creditworthiness and 
shows greater stability at one and two years from the year when CGF issued the guarantee. In other words, the 
recently enriched and improved scoring models used by the CGF appear to provide a more effective means for 
allocation of public funds, because they show better forecasting capacity.  
Our results also demonstrate that the probability of default of SMEs guaranteed differs according to the type of 
intervention made by the CGF. In particular, we find that the default probability of counter-guaranteed loans is 
lower than that of loans directly guaranteed by CGF. 
These results are significant, but certain weaknesses in the study need to be noted. The first is that we describe 
only one sector, although the manufacturing sector yields a universe of homogeneous firms which obtained 
guarantees. It is moreover the sector with the highest numbers of applications accepted and firms guaranteed in 
recent years (CGF, 2019). Another limitation of our study is that we were unable to use information and data 
from the Italian Central Credit Register and Credit Bureau, which would have made it possible to make an 
overall assessment of SME creditworthiness in line with the new CGF model.  
Our analysis has many practical implications. The main results show that the post-reform model should make it 
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possible to limit interventions in firms characterized by higher levels of risk, and thereby indirectly affect the 
behaviour of lenders and first-level guarantors. Since our findings show a higher level of risk for direct 
guarantees, we expect that the CGF scoring model should monitor the granting of this kind of guarantee 
application to SMEs, which in turn should affect bank behaviour. It follows that if SMEs want to gain access to 
both the bank lending channel and public guarantees, their management needs to aim for adequate levels of these 
economic and financial aspects. 
Appropriate design of the CGF and its methodologies for selecting beneficiaries is crucial for controlling moral 
hazard in financial institutions and ensuring the financial sustainability of public intervention. Applying a more 
forward-looking methodology should make it possible to make a more sound selection of the beneficiaries of 
CGF guarantees. This does not mean that the CGF will reduce the number of firms guaranteed or loans covered. 
The CGF has three other main levers to rationalize its intervention according to the level of risk of the borrower: 
(1) modulating prices of guarantees; (2) modulating the maximum amount of the guarantee; (3) modulating the 
maximum ratio between the amount of the guarantee and the total loan (coverage ratio). Our study suggests that 
these levers enable the CGF to fine tune public resource allocation in order to reduce opportunistic behaviours of 
financial institutions, and at the same time, reward the most virtuous intermediaries for managing their portfolios 
to limit default rates. We expect that the greater complexity of the new model will improve the quality of initial 
selection of the SMEs, increasing the effectiveness of the Italian guarantee program.  
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Notes 
Note 1. SMEs are defined as having fewer than 250 employees. SMEs should have an annual turnover of up to 
EUR 50m or a balance sheet total of no more than EUR 43 m. 
Note 2. In 2017, CGF approved around 120,000 guarantee applications submitted by 78,000 enterprises, which 
had access to EUR 17.5 billion of financing. From the start of operations to the end of July 2018, CGF approved 
more than 828,000 applications by around 400,000 enterprises, equaling an overall amount of EUR 78.8 billion 
in issued guarantees (CGF - Central Guarantee Fund, 2015). 
Note 3. For an overview of bankruptcy predictions from 1930 to 2002, see Bellovary et al. (2007). 
Note 4. Descriptive statistics for years t-1, t+1 and t+2 are available on request. 
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