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Introduction

The COVID-19 pandemic has challenged the majority of the world economies through the
necessity of drastic interventions of social distancing. Shutdowns, lockdowns and restrictions
have become necessary measures to prevent the diffusion of the virus and avoid the collapse of
the healthcare system. These measures had a direct effect on the 2020 GDP !, where all the
major economies of the world faced a recession, except for China, Turkey, Chile and South
Korea (Figure 1.1). As it can be noticed, Euro area countries encountered on average a decrease

of 6.03% in GDP, while the effect on Italy was even more severe (-7.94%).

+ Variable || Gross domestic product, nominal value, growth

2018 2019 2020
-+ Time
e a v e
-+ Country Unit

Australia Percentage i ] 511 447 -3.58
Austria Percentage i ] 4.24 3.16 -7.39
Belgium Percentage i ] 3.47 343 -6.86
Canada Percentage i ] 3.86 3.60 -5.50
Chile ¢ Percentage i ] 6.47 3.66 0.28
Denmark Percentage i ] 2.76 3.62 2.7
Finland Percentage i ] 342 285 -1.64
France Percentage i ] 2.78 273 -6.81
Germany Percentage o 2.99 2.80 -4.19
Greece i Percentage i ] 1.45 2.05 -10.49
Hungary Percentage i ] 10.48 9.61 -2.95
Ireland Percentage i ] 9.61 B.76 -0.97
Italy i Percentage i ] 1.86 1.05 -7.94
Japan Percentage i ] 017 1.26 -4.40
Korea i Percentage i ] 3.40 1.10 0.10
Mexico Percentage i ] 7.25 3.03 -6.82
MNetherlands Percentage i ] 4.81 463 -2.30
New Zealand i Percentage i ] 4.41 453 =242
Norway Percentage o 7.84 0.41 475
Fortugal i Percentage i ] 4.71 3.96 -5.711
Spain @ Percentage [i] 3.85 3.37 -10.84
Sweden Percentage o 4.46 4.08 -1.83
Switzerland Percentage i ] 377 1.04 -4.89
Turkey Percentage i ] 19.93 14.85 11.30
United Kingdom Percentage i) 3.53 339 -5.99
United States i Percentage i ] 547 3.98 -2.60
Euro area (17 countries) Percentage [i ] 3.30 209 -6.03
OECD - Total Percentage, 2015 4.88 387 -3.57
= Non-OECD Economies Percentage, 2015 9.61 6.81 -6.22
MNon-OECD Economies Argentina i Percentage [i] 36.42 AT 4B 20.93

Brazil i Percentage i ] 4.65 5.34 -2.25

China (People's Republic of)  Percentage i ] 10.49 7.79 267

India & Percentage i ] 10.95 721 -B.50

Russia Percentage i ] 13.92 5.18 -7.93

South Africa Percentage i ] 4.08 4.31 -4.34

Figure 1.1. Source: OECD, 2020.

' OECD, 2020. Economic outlook No. 108. December 2020. Available at:
https://stats.oecd.org/Index.aspx?DataSetCode=EO
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The restrictive measures simultaneously hit enterprises through many channels: supply shock,
demand shock, uncertainty and unavailability of finance. SMEs have demonstrated even more
vulnerable to these effects for three principal reasons. First, SMEs are more prevalent in
countries and sectors that have been the most affected by the crisis. Second, SMEs are more
subject to the channels of impacts of the pandemic than larger firms. Finally, SMEs have fewer
resources to properly weather the COVID-19 outbreak, such as availability of liquidity from
external financing or profits from previous years (Adian et al., 2020). To try to mitigate the
negative effects carried by these interventions, authorities supported firms through eight main
measures: debt finance, employment support, tax, business costs, other finance, demand,
business climate and business advice. This thesis will focus on debt finance measures and, in
particular, on the path taken by many governments to make recourse to massive credit guarantee
schemes to help enterprises dealing with the lack of liquidity from external sources, such as
bank loans.

The elaborate is divided as follow: the first part analyses the measures put into action by the
main European economies to respond to the crisis, starting from the more general “Temporary

2

Framework” aid plan elaborated by the European Commission to the specific guarantee
schemes issued by Germany, France, Spain, and, in particular, Italy. The second part is focused
on loan guarantees, providing a more specific classification and a literature review about the
effectiveness of these instruments and the risks that come with them. Finally, analysis on the
accounting treatment and impact on the government debt are provided. The third part has the
aim to estimate the impact of the “Garanzia Italia” scheme on the Italian public finance. With
respect to this final part, it has been elaborated during an internship in Sogei - Funzione Modelli
di Previsione e Analisi Statistiche in which I had the opportunity to participate in the
government guarantee project of Ministero dell’Economia e delle Finanze - Dipartimento del

Tesoro - Direzione Interventi Finanziari nell’Economia and Sogei, with the support of Pwc

teams.



1. Measures adopted by European Member States in contrasting the COVID-19 crisis

1.1 Temporary framework for state aid measures to support the economy in the current

covid-19 outbreak

The COVID-19 outbreak in Europe has required a coordinated economic response of Member
States and EU institutions. The effect of the pandemic on economies are multiple: a demand
shock caused by a lower consumer demand, a supply shock caused by the disruption of supply
chains and difficulties faced by undertaking maintaining investment plans and dealing with
liquidity constraints. The sectors that demonstrated to the be the more affected are health,
tourism, culture, retail and transports. The role played by banks and financial intermediaries
during the COVID-19 pandemic crisis is crucial for the importance of maintaining the flow of
credit to the overall economy (European Commission, 2020).

The spread of coronavirus has required drastic interventions, spacing from social distancing
and restrictions to shutdowns and lockdowns. These containment measures have been
particularly severe and prolonged in some States and shocked firms through several channels.
The supply shock is determined by reduced labour supply, input unavailability and disruption
of supply chains. The demand shock is influenced by the reduction of the demand of consumers
constrained at home or laid off, as well as by a more widespread tendency of precautionary
savings. Investors are also more cautious and prudent. For this reason, the demand shock has
been particularly intense in sectors of “non-essential” goods and services. Furthermore, the
uncertainty that characterizes the consumers’ behaviour during the outbreak has affected also
firms, finding themselves in the situation of postponing expenses and investment in capital,
skills and innovation (Adian et al., 2020).

Well-targeted public intervention is therefore essential to support the economic activity,
ensuring sufficient available liquidity and countering the damage suffered by healthy
undertaking. The main response needs to come from Member States’ national budgets
(European Commission, 2020).

Temporary framework has been adopted on 19 March 2020 with Communication 2020/C 91
I/01, modified and integrated on 3 April 2020 with Communication C(2020) 2215 and finally
modified and extended on 8 May with Communication C(2020) 3156 final). The EU
Commissions adopted the third modification on 29 June 2020, allowing to grant aid also to
micro and small enterprises that were already in difficulties on 30 December 2019. The
Commission also adjusted the conditions for the recapitalization in the case of private investors

contributing with capital injections (Camera dei Deputati, 2020).
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On 13 October 2020 the Commission adopted the fourth modification (Communication
C(2020)7127 final) which extended the Temporary Framework’s provisions up to 30 June
2021, except for recapitalization provisions that are extended up to 30 September 2021. The aid
typologies available for Member States are also increased, adding in the allowed scheme
support for uncovered fixed costs due to the pandemic in companies that faced a decline in
turnover of at least 30% (Camera dei Deputati, 2020).

The Temporary Framework communication lists the possibilities allowed by the European
Commission to Member States with the scope of ensuring liquidity and access to finance for
undertakings, in particular SMEs. A range of interventions outside the scope of EU state aid
control may be put into place without Commission’s involvement, covering wage subsidies,
suspension of payments of corporate and value added taxes or social welfare contributions.
Direct contributions to consumers for cancelled services or tickets not reimbursed are also
included.

The principal aim of the Communication is to constitute a framework that allows Member
States to manage the difficulties that undertakings are facing, while preserving the integrity of
the EU Internal Market. Article 107 of the Treaty on the Functioning of the European Union?
considers compatible with the internal market to take measures, for a limited period, that “aid
to make good the damage caused by natural disasters or exceptional occurrences” (TFEU art.
107.2 (b)), “aid to promote the execution of an important project of common European interest
or remedy a serious disturbance in the economy” (TFEU art. 107.3 (b)) and “aid to facilitate
the development of certain economic activities or of certain economic areas, where such aid
does not adversely affect trading conditions to an extent contrary to the common interest”
(TFEU art. 107.3 (¢)).

Temporary Framework represents an integration to other measures of public intervention
already allowed by ordinary norms about State aid instruments.

The Commission identified five categories of State aid to facilitate access to liquidity and
financing for undertakings: limited aid amount, aid in the form of guarantees on loans, aid in
the form of subsidized interest rates on loans, aid granted as guarantees on loans channelled

through credit or other financial institutions and short-term export credit insurance.

2 Consolidated version of the Treaty on the Functioning of the European Union - PART THREE: UNION
POLICIES AND INTERNAL ACTIONS - TITLE VII: COMMON RULES ON COMPETITION, TAXATION
AND APPROXIMATION OF LAWS - Chapter 1: Rules on competition - Section 2: Aids granted by States -
Article 107 (ex Article 87 TEC)

https://eur-lex.europa.eu/legal-content/ EN/TXT/HTML/?uri=CELEX: 12008 E107 &from=EN

7




1.1.1 Limited amount of aid allowed under the Communication

The aid granted in compliance with the internal market shall meet simultaneously the following
five conditions (European Commission, 2020):

a) the overall gross aid cannot exceed €800.000 per undertaking, and it can be allowed
in the form of direct grants, tax and payment advantages, or other forms such as repayable
advances, guarantees, loans and equity;

b) the aid is granted in accordance with the production of an estimated budget;

c) the aid can be granted only to undertakings that were not already in difficulty on 31
December 2019. Micro or small enterprises can be excluded from this requirement and can
receive the aid even if they were already facing difficulties on 31 December 2019, given that
they are not subject to collective insolvency procedure and have not received rescue or
restructuring aid;

d) the aid cannot be granted later than 30 June 2021;

e) the aid granted to companies that process and market agricultural products is
subordinated to not be partly or entirely passed on primary producers and is not calculated on
the price or quantity purchased or sold.

For what concerns agriculture sector undertakings, the gross maximum aid amount cannot
exceed € 100.000 per undertaking, while for fishery and aquaculture undertakings, the gross
overall amount is fixed at € 120.000 per undertaking. The aid must not be fixed based on price

or quantity of products put on the market.

1.1.2 Aid granted as guarantees on loans

Many businesses in Europe rely on bank loans for external financing. Obtaining borrowings
can be difficult for small and medium-sized enterprises, in particular when they lack collateral
or their track record and credit history are too short. Guarantees can help compensate for lacking
collateral and creditworthiness for reducing the banks’ risk (European Commission, 2020).

Public guarantees on loans for a limited period of time and loan amount can represent an
appropriate instrument for enterprises that are encountering liquidity shortages. Aid granted as
guarantees on loans cannot be cumulated with aid in the form of subsidies interest rates for
loans, but can be cumulated for different loans when the maximum amount conditions are

respected.



Aid granted as guarantees on loans can be considered compatible with the EU internal market
under art.107.3 (b) of the TFEU when the following conditions are met (European Commission,
2020).

First, a minimum guarantee premium per loan is set, increasing with the duration of the loan

and allowing favourable conditions for SMEs, as in the following table:

Type of recipient | For I year For 2"-3" year For 4™ -6" years
SMEs 25bps 50bps 100bps
Large enterprises | 50bps 100bps 200bps

Table 1.1. Source: European Commission, 2020.

Member States may module guarantee duration, guarantee premiums and guarantee coverage
for each loan principal, allowing, for instance, a lower guarantee coverage to offset a longer
duration or to apply lower premiums. A flat premium is allowed for the entire duration of the
guarantee in the case in which in the first year it is higher than the minimum premiums
(European Commission, 2020).

The guarantee cannot be granted later than 30 June 2021. When the loan’s maturity is beyond
30 June 2021, the maximum amount covered by the guarantee shall not exceed twice the annual
cost for wages of the beneficiary for 2019 or the last year available, or 25% of the beneficiary’s
total turnover in 2019. With the predisposition of an appropriate justification, Member States
can increase the loan amount to cover the liquidity needs from the moment of the granting for
18 and 12 months for SMEs and large enterprises respectively. When the guarantee’s maturity
is within 30 June 2021, the amount of the loan principal can be higher in the presence of
appropriate justification when the proportionality of the aid is assured by the Member State
(European Commission, 2020).

The guarantee can have a maximum duration of six years and the coverage cannot exceed 90%
of the loan principal amount in the case in which the losses are attributed proportionally both
to the State and the credit institution under the same conditions or 35% when the losses are
sustained firstly by the State and only then by the credit institution. When the size of the loan
decreases over time, the amount of the guarantee must decrease proportionally (European
Commission, 2020).

The loan covered by the guarantee shall belong to investments or working capital of the
beneficiary. The guarantee cannot be granted to undertakings that were already in difficulty on
31 December 2019, except for micro and small enterprises given that they are not subject to a

collective insolvency procedure (European Commission, 2020).



1.1.3 Aid granted in the form of subsidized interest rates for loans

Subsidized interest rates for a limited period of time and loan amount can represent a targeted
possibility to deal with the current circumstances. In addition, the use of subordinated debt may
result appropriate, given that this instrument is less distortive than equity or hybrid capital since
it cannot be automatically converted into equity when the company is a going concern.

The commission considers aid in the form of subsidies to public loans compatible with the
internal market as in article 107.3 (b) when the following conditions are respected (European
Commission, 2020).

The interest rates applied on loans must not be lower than the base rate, which is equal to the
I-year IBOR, or equivalent, set in accordance with the Communication from the Commission
on the revision of the methods for setting the reference and discount rates, available either on 1
January 2020 or at the moment of the notification, to which it has to be added the credit risk

margins, as in the following table:

Type of recipient Credit risk margin | Credit risk margin | Credit risk margin
Sfor I year for a 2" -3 vear | for 4"-6" year

SMEs 25bps™° 50bps™? 100bps

Large enterprises 50bps 100bps 200bps

Table 1.2. Source: European Commission, 2020.

Alternatively, Member States can use the above values as a basis, allowing to modulate loan
maturity and credit risk margins. A flat credit risk margin is permitted for the entire duration of
the loan when it is higher than the minimum credit risk margin for the first year.

The loan contract cannot be signed later than 30 June 2021 and the maturity has to be at
maximum 6 years (European Commission, 2020).

When the maturity in beyond 30 June 2021, the maximum amount per beneficiary cannot
exceed double the annual cost of wage bill sustained in 2019 or in the last available year, or
25% the undertaking’s total turnover in 2019. When an appropriate justification is provided by
the Member State, the amount can exceed the above limits in order to satisfy liquidity needs for
the following 18 months for SMEs and 12 months for large enterprises.

The maximum amounts set above can be increased, if provided appropriate justification, when
the loan has maturity until 30 June 2021 (European Commission, 2020).

The loan for which the aid is granted has to relate to investment or working capital needs and
undertakings that were already in difficulty on 31 December 2019 are exempted from the

granting. In derogation, aid can be granted to micro or small enterprises that were already in

10



difficulty, proven they were not involved in collective insolvency procedure, and they have not
already received rescue or restructuring aid (European Commission, 2020).

Debt instruments, given their subordination to ordinary creditors in case of insolvency, can be
granted at reduced interest rates, equal to at least the base rate indicated above with the addition
of 200 bps for large enterprises and 150 bps for SMEs. If the amount of subordinated debt
exceeds two-thirds of the annual wage bill for large enterprises or the annual wage bill for
SMEs, or 8.4% and 12.5% of the total 2019 turnover for large and SMEs respectively, the

compatibility should be set as recapitalization measure (European Commission, 2020).

1.1.4 Aid granted as guarantees on loans channelled through credit or other financial

institutions

Guarantees on loans in compliance with the Temporary Framework can be granted directly or
through credit institutions or other financial institutions. In the latter case, the aid should not
have the objective to preserve or restore the viability, liquidity or solvency of the credit
institutions. It is in fact appropriate that safeguards are taken in order to reduce possible
distortions to competition due by the aid. The purpose of financial institutions is to transfer, in
the largest possible extent, the benefits of the public guarantees or subsidized interest rates to
the beneficiary undertaking, being able to demonstrate that the operations taken are following

this extent (European Commission, 2020).

1.1.5 Short-term export credit insurance

The Commission, analysed the lack of sufficient private insurance capacity for short-term
export credits, considers all commercial and political risks associated with exports as

temporarily non-marketable until 30 June 2021 (European Commission, 2020).
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1.2 European response in the pandemic Covid-19 crisis: the examples of guarantees

schemes in Germany, France and Spain

During the most recent Covid-19 emergency, many Euro area countries decided to use loan
guarantees schemes as a primary part of their packages to support the credit flow and stabilise
the banking system (European Central Bank, 2020). The guarantees schemes are determined at
national level, with size and eligibility criteria varying a lot across countries.

Loan guarantees are usually short-term (one year) but can rise up to six years. Generally, the
pricing of guarantees starts at 25 basis points (bps) for one-year SMEs guarantees and 50 bps
for one-year large corporates guarantees. This value reaches 100 bps and 200 bps respectively
for four and six-year maturity. Usually, the guarantees cover maximum 90% of the loan
principal, even though in some countries this value reaches a 100% loss absorption (European
Central Bank, 2020).

The aim of the schemes is to reduce losses incurred by banks on corporate loans by transferring
part of the risk to the government. Doing so, banks will more easily allow funds to companies
that will be able to increase their cash buffers and extend the horizon of their liabilities.
Estimates that consider four scenarios taking into account economic growth and corporate cash
flows, indicate that the full deployment of loan schemes can reduce loan losses between 15%
and 20% with respect to losses without the schemes. About one-third of the remaining losses
could be sustained by the government through the guarantee activation (European Central Bank,
2020). The benefits arising in terms of avoiding loan losses are increasingly more significative
as larger is the overall size of the scheme. Another condition having effects on the loss avoiding
of the scheme is the initial cash and solvency position of the beneficiary determining the share
of eligible firms. The demand for guarantees aid is assumed to be higher in Member States in
which the pandemic outbreak has determined large economic contractions, where SMEs
represent a significative share of the economy, where companies have a high dependence on
short-term bank financing, and the corporate sector is facing a higher indebtedness. Banks may
meet an operational challenge in the creditworthiness assessment of a large number of
applications where the demands may coincide with applications for debt moratoria (European
Central Bank, 2020).

In Europe, public guarantee schemes issued in response to the COVID-19 pandemic are 47, of
which 43 come from EU Member States while 4 from EEA (European Banking Authority,
2020).
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1.2.1 Germany

Germany issued guarantee schemes in response to the COVID-19 outbreak in 2020 for a total
amount of 19.6% of GDP. Table 1.1 below resumes the principal measures in terms of

commitment.

Guarantee scheme Details Amount

Financing guarantees Stabilisation of enterprises by helping them € 400 billion
provided to companies | overcome liquidity shortfalls and by creating | (12.1% of GDP)
by the Economic a framework to strengthen the capital base
Stabilisation Fund of enterprises whose insolvency would have
significant effects on the economy,
technological sovereignty, security of
supply, critical infrastructure or the labour
market. The maximum maturity of the loan

is five years.

KfW special Guarantees on loans from the state-owned € 150 billion
programme promotional bank KfW for companies (4.5% of GDP)
facing financial difficulties due to the
coronavirus crisis. The coverage ranges
from 80% to 100% depending on the

respective KfW Corona-loan programme.

Increase in the Additional measures by the Léinder to ensure | € 72.7 billion
guarantee framework credit and liquidity protection for industry. (2.1% of GDP)
of the Linder

Guarantees for credit Indemnification payments from trade credit € 30 billion
insurers insurers. (0.9% of GDP)
Guarantee banks Increase of the risk share in guarantee banks Unlimited

by 10% in order to more easily shoulder
risks that are difficult to assess in times of
crisis. The upper limit of 35% of operating
resources for guarantee banks’ total
exposure has been increased to 50%. Banks

have the freedom to take guarantee decisions

13



involving amounts of up to €250,000

independently and within three days.

Guarantee programme | Parallel guarantees from the federal Unlimited
government and the Ldnder (50%-50%). It
was previously addressed to enterprises
based in structurally weak regions and has
now been opened up to enterprises in other
regions. It covers operating and investment

loans up to 90%.

Guarantees for Coverage for the Landwirtschaftliche € 150 million
liquidity protection Rentenbank to provide guarantees to

loans from the stabilise the liquidity positions of

Landwirtschaftliche agricultural enterprises.

Rentenbank

Table 1.1. Guarantee schemes in Germany. Source: own elaboration (data from German Draft

Budgetary Plan 2021 3).

1.2.2 France

The guarantees issued by the French government in 2020 amount to € 327.5 billion, which

represent 14.2% of GDP. Table 1.2 below shows the principal obligations in terms of

commitment.

Guarantee scheme Details Amount
Extraordinary For all new loans granted by banks between € 300 billion
government guarantee | 16 March and 31 December 2020 to (13.5% of GDP)
scheme for loans to businesses registered in France The
businesses cover percentage ranges from 70% to 90%,

depending on the company’s turnover: up to
€1.5 billion allows a 90% coverage, from
€1.5 to 5 billion 80% and over €5 billions
70%.

3 FEDERAL MINISTRY OF FINANCE, 2020. German Draft Budgetary Plan 2021. Available at:
https://ec.europa.euv/info/sites/info/files/economy-finance/2021 dbp de en.pdf
14




Activation of a To provide companies with the continued € 10 billion

government credit insurance cover they need to maintain | (0.4% of GDP)
reinsurance guarantee | their business activity with their French
to cover outstanding SME and mid-tier company customers.

credit insurance

Introduction of Extension of the “Cap Francexport” € 5 billion
reinsurance for short- government re-insurance scheme, which was | (0.2% of GDP)
term export credits unveiled in October 2018, with the doubling

of the cap on outstanding amounts able to be
reinsured by the government and extended

to other countries of destination.

Table 1.2. Guarantee scheme in France. Source: own elaboration (data from French Draft

Budgetary Plan 2021 7).

1.2.3 Spain

Spain announced in 2020 guarantees for 14.4% of the GDP. Table 1.3 below resumes the

principal schemes in terms of commitment.

Guarantee scheme Details Amount

Bank guarantees Guarantee scheme provided by Istituto de € 100 billion
Credito Oficial (ICO) to provide liquidity to | (9.0% of GDP)
firms and counter-guaranteed by the
government. The guarantee covers 70% of
general credit and 80% for SMEs and self-

employed persons.

Bank guarantees for Guarantees provided by ICO for the € 40 billion
investments financing new investment projects. The (3.6% of GDP)
guarantee covers 70% of general credit and

80% for SMEs and self-employed persons.

4 REPUBLIQUE FRANCAISE, 2020. Draft Budgetary Plan 2021. Available at:
https://ec.europa.eu/info/sites/info/files/economy-finance/2021 dbp fr en.pdf
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Fund sustaining

The Fund operates through the granting of

€ 10 billion

Fund for tourism sector
and other activities

affected by COVID-19

credit through ICO from € 200 million to €
400 million, with a 50% guarantee from the

Industry, Tourism and Commerce Ministry.

strategic companies participating loans, subordinated debt, (0.9% of GDP)
shares subscription and other capital
instruments.
SURE (Support to Creation of a line of credit against € 2 billion
mitigate Unemployment | internationalization risk provided by CESCE | (0.2% of GDP)
Risks in an Emergency) | as insurance collateral for the financing of
guarantees working capital of SMEs and not-listed
companies with export activities.
Guarantees via CERSA | Increase of CERSA Fund, from € 1 billon to € 1 billion
€ 2 billion in extraordinary coverage of (0.1% of GDP)
credit risk of SMEs.
Strengthening of the Ampliation of the “Thomas Cook™ line of € 200 million

Table 1.3. Guarantee schemes in Spain. Source: own elaboration (data from Spanish Draft

Budgetary Plan 2021 7).

1.3 The Italian response to the COVID-19 crisis

This paragraph focuses on the measures taken by the Italian government in contrasting the

COVID-19 outbreak.

The first part analyses the measures put into force to provide liquidity to undertakings as

established in the government Decree “Decreto Legge 8 Aprile 2020, n. 23”, in articles 1 and

13. The second part is focused on other guarantees regulated into the government Decree

“Decreto Legge 17 Marzo 2020, n. 187, article 56, “Decreto Legge 8 Aprile 2020, n. 23”, article
2 and “Decreto Legge 8 Aprile 2020, n. 23” article 14-bis.

S REINO DE ESPANA. Plan presupuestario 2021. Available at:
https://ec.europa.eu/info/sites/info/files/economy-finance/2021 dbp es es.pdf
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1.3.1 D.L. 8 Aprile 2020, n. 23 (“Decreto Liquidita”)

The recovery interventions that pursue their scope through the use of guarantees are regulated
under article 1 (SACE’s guarantees for all undertakings facing liquidity difficulties) and article
13 (Fondo Centrale di Garanzia’s guarantees for SMEs) of the government Decree “Decreto
Legge 8 Aprile 2020, n. 23” converted, with modifications, into Law “Legge 5 Giugno 2020,
n. 40”.

The guarantees of the “Garanzia Italia” scheme regulated by article 1 are provided by SACE
S.p.a and counter-guaranteed by the Italian government. They cannot exceed the total amount
of € 200 billion, of which € 30 billion should be addressed to SMEs, self-employed persons and
professional associations of workers.

The guarantee of the scheme shall meet the following conditions:

a) the guarantee is granted within 31 December 2020 for loans with maturity of
maximum 6 years, with the possibility of 36 months of pre-amortisation;

b) on 31 December 2019 the beneficiary undertaking was not in difficulty and on 29
February 2020 was not registered into the non-performing loan in the Italian Banking System,;

¢) the maximum amount covered by the guarantee cannot exceed the highest between
25% of the 2019 turnover or double the annual cost for wage bill sustained in 2019;

d) the guarantee covers 90% for undertakings with less than 5000 employees and
turnover up to € 1.5 billion, 80% for undertakings with turnover between € 1.5 and 5 billion,
and 70% for undertakings with turnover higher than € 5 billion;

e) annual fees that undertakings pay for the guarantee’s grant are 25 basis point for the
first year, 50 for the second and third year and 100 for the fourth, fifth and sixth year for SMEs,
while 50 basis point for the first year, 100 for the second and third year and 200 for the fourth,
fifth and sixth year for undertakings different from SMEs;

f) the guarantee is at first-request, unconditional and irrevocable;

g) the guarantee only covers new loans granted later than the entrance into effect of the
present Law;

h) fees need to be limited to recovery costs and the cost of funding has to be lower than
the cost that would be required to the same undertaking without the benefit of the guarantee;

1) the beneficiary of the guarantee takes the commitment to not distribute dividends or
repurchase dividends during the year 2020;

1) the beneficiary of the guarantee takes the commitment to manage the level of

employment through union agreements;
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m) the lender must demonstrate that the amount of funding granted with the presence of
the guarantee is higher than it would have been without;

n) the loan must relate to employees wage costs, rents, investments or working capital
employed in production plants and business activities located in Italy.

The Italian government has established a Fund with an initial dotation of € 1 billion for year
2020.

The guarantees regulated by article 13 concerns the aid provided to SMEs by “Fondo Centrale
di Garanzia” and counter-guaranteed by the Italian government.

The guarantees of the scheme shall meet the following conditions:

a) the guarantee is granted for free;

b) the maximum guaranteed amount for single undertaking is € 5 million and the
guarantee is addressed to undertakings with no more than 499 employees;

c) the direct guarantee covers 90% of the loan with maturity up to 72 months. The
maximum amount cannot exceed double the wage bill costs for 2019, 25% of the undertaking’s
turnover for 2019 or the need for capital and investment costs for the following 18 and 12
months for SMEs and other firms with employees’ number not greater than 499 respectively;

d) for loans that respect the amounts and maturity set above, the percentage of coverage
for re-insurance is increased to 100%, also through Fund’s special sections, of the amount
guaranteed by Credit consortia, other guarantee Funds or cooperative societies. The condition
to be respected is that the maximum coverage provided by these entities is 90% and there is no
payment of a premium for the remuneration of the credit risk. For operations not respecting the
conditions set above the percentage of coverage is increased to 80% for direct guarantees and
to 90% for re-insurance, even for maturity longer than 10 years. The guarantee can be
cumulated with another additional guarantee provided by Credit consortia or other authorised
entities;

e) operations of debt renegotiation are admitted to the Fund’s guarantee in the measure
of 80% for direct guarantee and 90% for re-insurance of the amount guaranteed by Credit
consortia or other guarantee Funds, on the condition that the maximum coverage provided by
these entities is 80%. The new financing must grant at least 10% of the amount of the original
debt object of renegotiation and 25% for financing after the approval of the present Law;

f) for operations for which banks of financial intermediaries have established the
suspension of the amortization payments or of the principal amount on operations covered by

the Fund, the maturity of the guarantee is extended as consequence;

18



g) the Fund allows the participation of final beneficiaries that present unlikely to pay or
expired positions, but if present before 31 January 2020 the measures regulated in e) are
excluded. Firms that present non-performing loans are excluded in any case;

h) the commission for the processing operation is not due;

1) for real estate investment operations in the tourism and hospitality sector, with
minimum maturity of 10 years and amount above € 500,000 the guarantee can be cumulated
with other forms of guarantees on loans;

1) guarantees on loans on particular financing portfolios dedicated to firms damaged by
the COVID-19 outbreak, the junior tranche covered by the Fund may be increased by 50%, to
which an additional 20% may be provided in case of intervention of other guarantors;

m) new loans are admitted to the Fund with 100%, both through direct guarantees and
re-insurance, for amount of maximum € 30,000 and given that the reimbursement of the
principal amount is not scheduled before than 24 months from the loan’s disbursement. The
maturity cannot be greater than 120 months and the amount must follow the conditions set in
c). The guarantee is free and does not require the firm’s creditworthiness assessment for the
approval. The Fund allows the participation of final beneficiaries that present unlikely to pay
or expired positions, but if present before 31 January 2020 the measures regulated in e) are
excluded. Firms that present non-performing loans are excluded in any case;

n) beneficiaries with turnover up to € 3,200,000 damaged by the COVID-19 outbreak
may cumulate guarantee granted in compliance with point ¢) with an additional guarantee
granted by Credit consortia, up to 100% coverage for a maximum amount of € 8§00,000;

0) all the deadlines for administrative fulfilments are deferred of 3 months;

p) the Fund’s guarantee can be required also on operations that have already been
concluded in the previous 3 months, provided that later than 31 January 2020.

The Fund has been refinanced through art. 64 of the Law Decree “Decreto Legge 14 Agosto
2020, n. 104” by € 3,100 million for 2023, € 2,635 million for 2024 and € 1,600 million for
2025.

1.3.2 Other guarantees activated for the COVID-19 crisis

Article 56 of the government Decree “Decreto Legge 17 Marzo 2020, n. 18”, converted into
Law “Legge 24 Aprile 2020, n. 27” and further modified by the government Decree “Decreto
Legge 14 Agosto 2020, n. 104”, covers the exposures of SMEs subject to legislative moratoria.
Specifically, it establishes the possibility for firms to benefit of the prohibition of withdrawal,

the extension and the suspension of existing loans. In particular:
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a) withdrawal prohibition: for credit opening operations and for loans in the face of
credit anticipations existing as of 17 March 2020, all the funding negotiated, both for the
employed and not-employed part, are not revocable;

b) extension: for non-instalment loans with maturity previous than 31 January 2021,
loan contracts are extended until that date;

¢) suspension: for mortgages and other forms of financing that include instalments, the
payment of instalments and leasing with deadline previous than 31 January 2021 is suspended
until that date. Furthermore, the reimbursement of instalments and leasing is deferred with
modalities that assure the absence of new or higher financial charges for both the parties.

The measures are addressed to micro enterprises and SMEs that cannot present non-performing
loans as of 17 March 2020. The Fund’s special section, with a capacity of € 1,730 million,
guarantees 33% of the amount interest by the operations described above in points a), b) and
c). The guarantees, provided by “Fondo Centrale di Garanzia” and counter-guaranteed by the
Central government, are conditional and do not require the firm’s creditworthiness assessment.
As support to the internationalisation of the production system, with article 2 of the government
Decree “Decreto Legge 8 Aprile 2020, n. 23” converted, with modifications, into Law “Legge
5 Giugno 2020, n. 40”, a new Fund for the Integrated Promotion towards Foreign Markets has
been created. Furthermore, the existing Fund providing subsidised loans for the
internationalisation of firms has been refinanced. A co-insurance system addressed to relevant
sectors for the Italian economy in terms of occupational levels and repercussions on the
economic system has been introduced, whereby the commitments deriving from SACE’s
insurance and guarantees businesses are assumed by the State for 90% and by the company
itself for the remaining 10%. This measure will allow to free up to € 200 billion of resources to
be allocated to the expansion of exports.

Another guarantee scheme is represented by “Garanzie a Mercato” scheme, regulated by article
14-bis of Decree “Decreto Legge 8 Aprile 2020, n. 23” converted into Law “Legge 5 Giugno
2020, n. 40™.

The guarantees, issued by SACE S.p.a., are at first-request and at market conditions, in
compliance with the European Legislation. They are addressed to credit consortia in the form
of counter-guarantees, to banks and both national and international credit institutions and other
institutions qualified in credit financing. The guarantees cover financial exposures in any form
of firms located in Italy and will become.

The ceiling of the scheme is set to € 200 billion.
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2. Government guarantees on loans

2.1 Government loan guarantees as credit access instrument

Government interventions to assist financial institutions can be divided into two categories:
direct interventions, such as loans to financial institutions, recapitalization and asset
restructuring measures, which cause an immediate increase in the government’s financing need,
and off-balance sheet contingent guarantees, which do not determine any direct impact on debt
but will be recognized in the case the government has to make a payment or assume a debt
(Singh, Gomez-Puig, Sosvilla-Rivero, 2019).
A government guarantee on loans is “an arrangement in which a government entity undertakes
payment of a debt or performance of an obligation in the event of a default by the primary
creditor” (Heald, Hodges, 2018, p. 783). A government guarantee legally binds a government
to take on an obligation if, and only if, a clearly specified event occurs (International Monetary
Fund, 2006). Many States governments, usually at central government level but also at state or
local level, provide guarantees on the borrowing of certain corporations or other entities, both
in public and private sectors (Eurostat, 2019). Governments provide a wide variety of loan
guarantees (e.g. to farmers, small businesses, home buyers, and students) and other financial
guarantees, such as trade and exchange rate guarantees, income, profit and rate of return
guarantees, and minimum pension guarantees.
The actors who take part in a guarantee agreement are the borrower, the lender and the
guarantor, which is required to make payments if the borrower defaults. Allowing to cover the
primary borrower’s debt, the guarantor assumes many different risks that concern with the
guarantee activation (International Monetary Fund, 2014):

a) commercial risk or financial performance risk of the borrower;

b) market risk, correlated to drastic adverse movements in exchange rates and interest
rates;

¢) political risk, which includes currency inconvertibility risk and non-transferability of
payments (transfer risk), expropriation and political violence;

d) regulatory or policy risk, critical when implementing laws and regulations may affect
the debtor’s financial performance.
Also, the guarantor typically has to manage four parameters when granting a guarantee (Riding,
Madill, Haines, 2007):

a) the degree of discretion in credit decision, which in some jurisdictions is decided by

the credit institution, while in others the government reviews each application;
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b) the level of the guarantee, which is the percentage of the debt which is covered by
the granted guarantee and varies in every jurisdiction and even within the jurisdiction;

c) fees, which may be used both as an attempt of sustaining possible future defaults and
to preserve the integrity of the reserve of capital that in some jurisdictions lies behind
guarantees;

d) eligibility criteria, which set the purpose of borrowing allowing for the grant of the
guarantee.

These parameters vary according to the setting and purpose. Objectives can range over
availability of financing to small businesses, in some cases allowing the loan only when the
SMEs have failed to meet other sources of financing or when turned down by commercial
lenders, and prevention of failure of companies that would other otherwise go under.
Guarantees and other contingent liabilities are characterized by the uncertainty about whether
the government will have to pay and, if so, about the timing and amount, representing one of
the less certain government obligations (International Monetary Fund, 2006).

Public guarantee schemes (PGSs) have the purpose of supporting the firm’s access to bank’s
credit by providing publicly funded collateral. Typically, PGSs are addressed to small and
medium enterprises, which are the most likely to suffer from credit constraints (Banca d’Italia,
2017). The most common support arrangement of this type is a Credit Guarantee Scheme (CGS)
which typically provides a partial guarantee for SMEs’ bank credit to in case of primary debtor
default (OECD, 2017).

When granting a guarantee, the payment of fees is required by the guarantor to prevent the risk
of losses related to the probability of default of the borrower. Fees also have the scope of
covering administrative costs and expenses that arise as consequences of the guarantee. Net
fees are calculated as fees receivables plus fees supplement less administration and other costs
(Eurostat, 2013). When a guarantee covers a multi-year period, the fee may be payable annually
or up-front. At the moment the guarantee is given, the fee represents the amount of charges
earned each year in which the guarantee holds, with the value of the liability decreasing as the
remaining period gets shorter (Eurostat, 2013).

The private value of a guarantee is the amount that a private sector agent would willingly
exchange for the rights on the guarantee in the future. The value considers the time pattern and
risk characteristics of the cash flow, including any contingent claims (Baldwin, Lessard, Mason,

1983).

2.1.1 Characteristics and attributes: guarantees classification
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The source of this paragraph is an internal documentation in the Italian Government guarantees
project prepared by Ministero dell’Economia e delle Finanze, Dipartimento del Tesoro and
Sogei in 2020.

Government guarantees can be classified under five characteristics: subsidiarity, autonomy,
cost, intervention typology and operativity.

Under the subsidiarity attribute, guarantees can be distinguished as conditional and
unconditional (or “first-request’) guarantees.

Conditional guarantees need actual proof of default or damage, and the activation needs the
conclusion of the coactive credit collection procedures. The guaranteed lender must finish and
present all the credit recovery actions about the amount due by the borrower and assess the
definitive loss. Unconditional guarantees, instead, do not need the proof of the legitimising
assumptions for the payment request. These guarantees imply that the guarantor assumes the
obligation to pay the guaranteed lender when the borrower fails to perform it, renouncing in
proposing exceptions to the guarantee relationship.

For what concerns the autonomy attribute, guarantees can be distinguished in autonomous and
accessory. Autonomous guarantees are completely free from the principal obligation since the
constraint regards the guarantor and the debtor. Usually, autonomous guarantees are associated
with first-request guarantees. Accessory guarantees are valid as the principal obligation is valid,
from which they derive their validity date. This typology of guarantees extends the obligation
to accessory charges and expenses of the principal obligation.

For what concerns cost, guarantees can be divided into costly and free. The first usually require
the payment of a premium proportional to the risk faced by the guarantor. The latter does not
require any form of remunerative premium but have to respect limits and conditions imposed
by the European normative about State aid.

The typology of intervention allows to classify government guarantees under three categories.
Direct guarantees require the guarantee to be issued directly by the guarantor in favour of the
debtor. Eventually, the guarantee can be issued by the government through a third party that
forwards it to the debtor without taking any obligation.

Instead, counter-guarantees are issued from a third party in favour of the principal guarantor,
in the case in which both the debtor and the first guarantor demonstrate themselves unable to
fulfil the obligation.

Co-guarantees finally allow the concession of guarantees directly in favour of the lender and
jointly with other subjects authorised to issue guarantees.

Operativity allows to distinguish between operative and non-operative guarantees. Operative

guarantees are, at the considered date, active and their capacity is not exhausted. Non-operative
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guarantees have never been activated, or are going to be disabled for not receiving anymore or

enough requests, or have reached the maximum available capacity.

2.2 Benefits and risks related to guarantees supported by the literature

In order to evaluate the overall benefits produced by guarantee programmes, it is needed to
compare performance in terms of effectiveness to the potential costs attached to the use of these
instruments. For this purpose, periodical evaluations are important, especially helping
policymakers improve elements of these programmes.

The budget process represents an essential source of information about the evaluation of
projects and programmes and the relative trade-off among them, as well as a limit to total
expenditures. Therefore, it is important that the budget process provides consistent measures
for the calculation of the costs of programmes and their impacts on present and future
expenditures. Furthermore, defaults on previously-granted guarantees expose budgets to large
random shocks, that may create disruptions in their planning functions or problems with the
respect of budgetary ceilings. Whenever the government gives an undertaking access to capital
with favourable conditions, it transmits a subsidy to that undertaking. In the case of a guarantee,
the implicit subsidy is proportional to the amount guaranteed and the probability that the firm
will default, making necessary the guarantee’s activation (Baldwin, Lessard, Mason, 1983).
Generally, the presence of a guarantee allows the beneficiary to borrow at a lower interest rate,
as it results in a credit enhancement. Rating agencies in fact tend to attribute to the debt the
rating of the guarantor, if higher than the borrower’s one. In some cases, the use of the guarantee
is even necessary in order to have access to borrowing markets (Eurostat, 2019). Many
guarantees on loans and other payments usually also improve the maturity structure of the
borrowing (International Monetary Fund, 2014). The literature shows that credit guarantees are
an effective instrument, particularly for small and medium-sized enterprises, for financial
additionality, accessing to debt finance, increasing credit availability and reducing costs
(OECD, 2017). PGSs may in fact allow to constrained firms to access credit and to risky but-
creditworthy firms to get larger funds at a lower cost. Banks may also benefit from PGSs as
they help share credit risk when very high and when the bank’s capital requirements are
increasing, permitting savings on regulatory capital (Banca d’Italia, 2017). Due to the
restrictions on the supply of bank credit to firms, PGSs are considered a cost-effective public
intervention to spur credit creation (OECD, 2017).

Guarantee arrangements exist for different types of financial claims, often addressing specific

financial policy objectives, including safeguarding the stability of the financial system, the
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protection of consumers and investors and addressing market failures that impede a correct
allocation of resources (Schich, Kim, 2011). Credit guarantee programmes may also have the
purpose of overcoming the lack of collaterals that small and medium-sized enterprises
encounter when accessing to finance (OECD, 2017).
However, this instrument may meet adverse selection and moral hazard problems, since the
limited liability mechanism may increase the granting of risky and bad loans by banks. Also,
guarantees that cover loans that would have been given anyway do not improve the private
sector access to credit. Under these circumstances, the scheme will result in a highly costly but
not worthy program for the public finances (Banca d’Italia, 2017). The limited degree of
scrutiny at which guarantees are subject with respect to regular spending may cause different
problems (International Monetary Fund, 2006):

a) it is not easy to verify the appropriateness and efficiency of the guarantees with
respect to other fiscal policy instruments to meet a particular objective;

b) guarantees may be used as an instrument to bypass fiscal constraints;

¢) allowance in the budget is usually not made to cover the costs of called guarantees;

d) a “guarantee culture” may arise, leading the private sector to prefer guarantees instead
of managing the risks themselves;

e) good governance may be put at risk since guarantees are valuable for beneficiaries
and given at the government’s discretion.
Budgeting only for expected cash cost and the absence of any immediate impact on the budget
determine a visible advantage in the use of guarantees with respect to direct expenses or loans,
even in cases where these would lead to more efficient and effective results. Ex ante estimations
of the lifetime cost of the guarantee and the disclosure of relevant information ex post the
granting can help the excessive use of guarantees as a financing instrument. When achieving
this objective, the government should set up a reserve fund out of which future calls on
guarantees would be made (International Monetary Fund, 2006). In fact, guarantees can be used
to defer expenditures, increasing the number of subsidies today, without increasing their current
expenditures (Baldwin, Lessard, Mason, 1983).
A central risk assumed by governments when granting a guarantee, as mentioned before, is the
risk of moral hazard, which is constituted by the incentive of one party of the agreement,
particularly the financial institution that lends funds, to assume unusual risks to earn extra
profits before the contract settles. A study conducted by Gropp, Gruendl and Guettler (2010)
for the European Central Bank demonstrated the effect of moral hazard associated with public
guarantees. Following the German Government’s decision to remove guarantees for saving

banks in 2001, they studied the effect of this lawsuit on banks’ risk assumption and credit
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portfolio choices considering the period 1996-2006. The decision to remove guarantees on
loans came from the European Court of Justice that believed that government guarantees caused
a significative competitive advantage for saving banks with respect to commercial banks, which
are in competition between each other for retail and commercial customers. The first results
showed that the removal of the guarantees brought banks to cut off the riskiest borrowers from
credit. In fact, lending standards were tightened, improving the credit quality of existing
borrowers and in a significantly larger way of new borrowers. Banks also shifted their liabilities
from risk-sensitive debt instruments towards insured deposits and equity. A second result
regarded the observed increase in interest rates on the remaining borrowers and a reduction in
the average loan size. The effects observed in the years from 2001 afterwards were
economically large: the Z-score of average borrowers increased by 7.5%, suggesting a lower
risk associated with borrowers, the average loan size declined by 17.2% while the interest rates
carried to the remaining borrowers, despite the higher quality, were 46 basis point higher. A
final important result concerns the increase in credit risk on a control group of German banks
that were not directly affected by the lawsuit introduction. This is consistent with a deterioration
in overall borrower quality in Germany in the period following 2001 consequent to the
guarantees’ removal.

Riding, Madill and Haines (2007) studied the effectiveness of loan guarantees schemes in terms
of incrementality (or additionality). Their study focused on SMEs enterprises involved in the
Canada Small Business Financing program. If a loan guarantee scheme results to be effective,
there should be a significant number of firms which are obtaining financing through the scheme
that would otherwise not. Identified as turndowns the additional loans that the scheme allowed
and defining them as a measure of additionality, they set a logistic regression-based model.
Their findings estimated additionality as 74.8+9.0% with 95% of confidence. They found out
that many variables have an effect on the probability of the loan to be refused in traditional
forms of financing. Their study suggests that financing real assets or working capital is less
likely to result in a turndown, as well as an higher productivity or a bigger number of
employees, suggesting a big company. On the other side, an owner younger than 35 years old
or an higher capacity are factors that make more likely the loan to result in a turndown.

An OECD research conducted by Schich, Cariboni, Naszodi and Maccaferri (2017) analysed
23 evaluation studies on the effects of credit guarantee schemes (CGS) in many OECD
countries. The study focused on financial additionality, taking into account, even if in a minor
measure, financial sustainability and economic additionality. They classified policy
interventions under the Maryland Scientific Methods Scale, which ranks them from level 1

(least robust) to level 5 (most robust). In order to avoid the selection-into-treatment bias and
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therefore construct a valid counterfactual, which should take into account a sample of randomly
selected SMEs, they considered only levels 3 and 4, which represent quasi-randomisation or at
least construction of a valid counterfactual. The results of 8 studies showed that the amount of
bank debt was positively affected by the CGS intervention, given that the presence of the
guarantee tends to increase the debt of the beneficiary. In comparison 2 studies found out no
related effects. The cost of credit is associated with 5 studies confirming a positive effect, 1
underlining a negative effect and 2 no effect. Employment maintained or created by the CGS
is found out to be positive in 6 studies, negative in 4 studies and not significant in 2 studies. An
highlighting should be made in relation to the impact of the guarantees on the probability of
default of the beneficiary, where 5 studies out of 6 suggested a positive relation. The most
common explanation is the adverse selection effect that may distort banks’ incentives and lead
to moral hazard problems.

These results are coherent with the Bank of Italy’s studies made by De Blasio, De Mitri,
D’Ignazio, Finaldi Russo and Stoppani (2017) about the effectiveness of “Fondo di Garanzia”
(FG), Italian PGS that guaranteed € 54 billion loans during the period 2009-2014. The research
suggests that the program resulted in a positive effect on the amount of bank loans to firms, but
led no effects on the interest rates charged by banks. Through an 80% guarantee loan coverage,
the FG aimed to counterbalance the effect of a credit crunch in a contest of increasing credit
risk, particularly significant for small firms that suffered from a stronger rise in interest rates
with respect to medium-big enterprises. The studies also underlined how the extra-finance made
available through the scheme has been used by firms mostly as working capital financing, with
no significant effects on firms’ investments and sales.

Figure 2.1 shows the main results of their research. Using a parametric analysis, Panels A and
B present growth rates in credit flows equal to 4.9% and 3.8%, respectively for loans disbursed
and granted. When estimating with non-parametric methods, the value obtained are 3.0% and
3.8% respectively, remaining highly significant. Panel C refers to the two-year variations in the
interest rates charged by the banks, suggesting no relevant variation in the cost of credit. Panel
D underlines an increase of firms with bad loans attributable to the scheme estimated to be

equal to 3.2% and 3.0%, for parametric and non-parametric analysis respectively.

27



Table 4. The impact of FG on the main outcomes

Parametric analysis Non-parametric analysis
ITT LATE F-test IIT LATE
(1) (2) (3 4) 3
A. Disbursed logns
0.0495 0.305* 9.740 0.0303* 0457
{0.0247) {0.300) (0.0130) {0.275)
N=37a32

polynomial degree: 3

B. Granted loans
00331~ 0.551* 9.632 00377 0.360™
(0.0190) {0.314) (00149 {0.229)
MN=37912
polynomial degres: 3
C. Interest rate
0.0621 0.855 3.029 0.0335 0473526
(0.132) (1.340) (0.113) (1.643)

N=51001
polynomial degree: 3

D. Probalility of bad [oans

0.0325%* 0.505** 9527 00302 047o=
(0.0123) (0.234) (0.0123) (0.203)
N=57302

polynomial degree: 3

DMotes: columns (1) to (3) report parametric estimates. Colummns (4) and (3) report non-
parametric estimates. The optimal bandwidth for non-parametric estimates has been
retrieved by Imbens and Kalyanaraman (2012) procedure with triangnlar Eemel
Chatliers below 5 or above 93 percentile were dropped. Standard errors in brackets.

Figure 2.1. Source: De Blasio, De Mitri, D’Ignazio, Finaldi Russo, Stoppani, 2017.

D’Ignazio and Menon (2013) conducted a study on the effectiveness of a credit guarantee
regional program in Italy that started operating in 2008, with an endowment of approximately
€20 million per year. They found out that the policy resulted effective in improving the financial
conditions of the beneficiary firms. Although the total amount of bank debt was unaffected, a
significant increase was shown on the share of long-term debt over the total bank debt. Carried
interest rates marked a substantial decrease, while, on the other hand, the program affected the
risk of moral hazard with the probability of default of treated firms being larger than identical
untreated firms for the two following years. The impact on the probability of default became
negligible when a longer period is considered. Even in this case, the effect on investments and

trade debts was minimal, and significant only in the first year following the intervention.
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Vogel and Adams (1997) identified the presence of a market imperfection or distortion, such
as information externalities or asymmetries, as a necessary but not sufficient condition for the
implementation of an effective loan guarantee program. They identified two situations in which
loan guarantees schemes may represent an effective solution: first, when risk premium or fixed
costs are too high, and second, when lenders require the presence of collaterals. They underlined
three categories of costs related to loan guarantee schemes: set-up costs, transaction costs,
especially when involving small and short-term loans, and program subsidies, including
guarantee funds and other additional grants or government transfers. The main benefit identified
is represented by additionality to the targeted group, even if results are difficult to evaluate due
to counterfactual, which would have been the effects without the presence of the guarantees.
Substitution effects further complicate the estimation, through both intra-portfolio and inter-
lender substitution. Vogel and Adams stated that these obstacles in the estimations might result
in a major additionality observation than what it would actually be without the guarantee.
Riding and Haines (2001) found a positive correlation between the use of guaranteed as aid
instrument and job creations, highlighting an average cost-per-job much lower than other aid
measures. The guarantees under the terms of the Canadian Small Business Loans Act analysed
in their study resulted an extraordinary assistance measure for SMEs to survive and grow.
Singh, Goémez-Puig and Sosvilla-Rivero (2019) studied the different effects of aid measures on
sovereign risk profile. Even though both direct intervention and contingent guarantee are
temporary measures, the first represents a more expensive instrument and, at the same time, the
use of guarantees does not significantly affect sovereign risk. This is possibly caused by the
absence of an immediate increase of funding requirements and by the fact that they influence
both bank and sovereign risk, which affect each other.

In their study, they used a sample of European countries to study the relationship between
government intervention and sovereign yield, represented by the 10-year benchmark
government bond. They started with a regression using sovereign yield as the dependent
variable, including separately direct assistance and contingent guarantees, finding out an
increase of 6 and 2.9 basis points respectively. In order to find more precise results and
determine if the results are correlated with sample composition, size and asset concentration in
financial sector, country characteristics, uncertainty and market sentiment, they added other
variables to the regression. In the combined analysis they found out that while an additional
percentage increase in GDP as direct assistance increases the sovereign yield by 6.2 basis point,
the additional percentage increase in GDP as contingent guarantees has no relevant effect.
Country size, perceived government effectiveness and better economic sentiments negatively

affect the sovereign yield. On the other hand, unemployment, inflation and uncertainty affect
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positively sovereign yield. Also, belonging to the Euro area has a negative effect of roughly 85

basis points. The results of their studies are resumed in Figure 2.2.

Dependent variable: SovYield

(1) (2) (3
GovLisbExclFinAsst Q.27 (. 25*=* (2ge=*
(0.013) {0.007) {0.007)
Direct Assistance i0.065* (== E2*=*
(0.035) {0.016) {0.015)
ContingentGuarantes 0,003 —(.003 —(.0d3
(0.007) (0.004) (0.003)
S=eFl — (.00 —0.077
{0.134) (0.138)
ShareTopsCl (. 005 0010
{0.008) {0.007)
log{ GDF) —[.58H=" —.548%="
(0.201) (0.184)
Inflation 0119+ mi123*
{0.062) {0.066)
Unemployment 0.139** (.149%=*
{0.065) {0.050)
Government Effectivencss —[. 897 *=* —0. 701 ***
{0.221) (0.219)
WUl 21044 1.353*
{0.855) {0.767)
ESI —[OEE S L R
{0.036) (0.034)
EURODAREA —. 853
{0.335)
Year FE Yes Yes Yes
Observations 230 194 194
R? 0.195 0.658 0.675
Adjusted R? 0151 o618 01.635
Note: *paill; *p<005; *** po00l

Figure 2.2. Source: Singh, Gomez-Puig, Sosvilla-Rivero, 2019.
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2.2 Guarantees classification: financial derivatives, standardised guarantees and “one-

off” guarantees

A government can provide guarantees in three different forms:

a) in the form of derivatives, which fall under the normal treatment of derivatives and
do not require specific provisions for such government transactions;

b) in the form of standardised guarantees (introduced in 2008 SNA and ESA 2010);

¢) in the form of ‘one-off” guarantees (Eurostat, 2019).

2.2.1 Financial derivatives guarantees

Guarantees that meet the definition of financial derivatives are actively traded on financial
markets, such as credit default swaps. The derivative is based on the risk of default of a
reference instrument and is not actually linked to an individual loan or bond. For this reason,
they do not affect the net lending or borrowing of the government (European Commission,
International Monetary Fund, Organization for Economic Co-operation and Development,
United Nations, World Bank, 2009). Guarantees classified as financial derivatives protect the
lender against certain types of risk arising from a credit relationship by paying the guarantor a
fee for a specified period of time. The characteristics of the guarantees covered allow the
guarantor to apply standard master legal agreements or to make a reasonable estimate of the
probability of default of the borrower, thus allowing to calculate suitable terms for the financial

derivatives (International Monetary Fund, 2014).

2.2.2 Standardised guarantees

Standardised guarantees are issued in large numbers, usually for fairly small amounts, along
identical lines. Either the borrower or the lender may contract with the guarantor to repay the
lender if the borrower defaults. Examples of these guarantees are student loans, real estate loans
to households and export credit (Eurostat, 2013).

Guarantees in this form are characterised by often-repeated transactions with similar features
and pooling of risks, allowing guarantors to estimate the average loss using a probability-
weighted risk of call (Eurostat, 2013). Even though the degree of probability of a single
standardised guarantee being called is uncertain, in fact, the high number of guarantees with

similar features allows a reliable statistical estimate of the future number of calls under
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guarantee. Therefore, standardised guarantees are assumed to give rise to financial assets

instead of contingent assets (Eurostat, 2013).

2.2.3 One-off guarantees

On the contrary, guarantors are not able to make a reliable estimate of the risk of calls for one-
off guarantees due to the uniqueness of the case. The granting of a one-off guarantee is therefore
a contingency and not recorded (Eurostat, 2013). One-off guarantees are included in contingent
liabilities and therefore considered off-balance sheet of which the disclosed is however
required. IAS 17 in paragraph 14 states that when a contingent liability is considered to be more
likely to require an outflow of resources than not, contingent liabilities are required to be shown
on balance-sheet as provisions, given that a present obligation is present at the reporting date
and a reliable estimate of the amount can be made. One-off guarantees are used where the
conditions of the loan or the security are so particular that it is not possible for the degree of

risk associated with the loan to be calculated with any degree of accuracy.

2.3 Accounting treatment of government guarantees

Obligations in public sector accounting can be divided into three categories (Lequiller, 2015):
a) liabilities: present obligations arising from past events expected to result in an outflow
of resources;
b) provisions;

¢) contingent liabilities.
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Figure 9.1 Owverview of Liabilities and Contingent Liabilities in Macreeconomic Statistics

et obligations
for future soctal

security benefits

1

Figure 2.3. Source: International Monetary Fund, 2014.

A provision is defined in International Accounting Standards (IAS) 37 (paragraph 10) as “a
liability of uncertain timing or amount”. The liability can be legal or constructive, through
which the entity declared the acceptance of certain responsibilities, therefore creating
expectations about the discharge. If the outflow of cash or other economic resources is believed
to be probable, the provision is recognised. The provision is measured as the present value of
the amount that the entity will rationally pay or transfer to a third party at the end of the
reporting period, including possible risks and uncertainties. If the outflow is not probable, it is
treated as a contingent liability.

Many statisticians consider provisions as ambiguous for two reasons: the differences that may

arise when analysing the same liability from the point of view of two different agents, often on
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the opposite side of the transaction, and the lack of reliability that many times may arise in the
moment of the recognition (Lequiller, 2015).

A contingent liability is classified in IAS 37 (paragraph 10) as “a possible obligation that arises
from past events and whose existence will be confirmed by the occurrence or non-occurrence
of one or more uncertain future events not wholly within the control of the entity” or a present
obligation not recognised either because its amount cannot be measured with sufficient
reliability or because the outflow of resources is not probable. IAS 37 states that a contingent
liability is not recognised in the statement of financial position. However, unless the possibility
of an outflow of economic resources is remote, contingent liabilities are disclosed in the notes.
In the probability estimation, IAS 37 defines in paragraph 23 “an outflow of resources or other
events is regarded as probable if the event is more likely to occur than not to occur”.

Even if the no definition of “remote” is provided, the intention is to avoid disclosure of obscure

potential obligations that would lead to misleading reporting (Heald, Hodges, 2018).

Contingent liabilities are distinguished between explicit and implicit. Explicit contingent
liabilities are defined as legal or contractual financial arrangements that require payments of
economic values if one or more established conditions arise. Guarantees are the most common
form, but the category includes also:

a) potential legal claims, which are claims stemming from pending court cases;

b) indemnities, which are commitments to accept the risk of losses or damages that a
third party may suffer;

c¢) uncalled capital, which is an obligation to provide additional capital to an entity to
which the government is a shareholder (International Monetary Fund, 2014).
Implicit contingent liabilities, on the contrary, do not arise from a legal or contractual source,
but enter into force when a condition or event is realised. They can often be considered political
or moral obligations that arise from the expectation that the government will intervene in cases
of exceptionally crisis or disaster, in particular when the impact is considered not affordable

(International Monetary Fund, 2014).
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Table 1. Government reporting preferences ladder for guarantees.

Recognized in financial Disclosed within notes but not ~ Neither recognized

statements recognized nor disclosed
No government obligation
Remote unquantifiable Remote guantifiable or unguantifiable
contingent liability® contingent liability"
Unguantifiable contingent
liability
Remote quantifiable contingent
liability*

Quantifiable contingent liability
Liability

Figure 2.4. Source: Heald, Hodges, 2018

Heald and Hodges (2018) underlined how a government might account for guarantees under
four different accounting modes: accounting standards-based financial reporting, statistical
accounting, government budgeting and fiscal sustainability projections. They studied how
different way of recognising for guarantees may have effects on the promotion or hindering of
fiscal transparency, defined by the International Monetary Fund © as “comprehensiveness,
clarity, reliability, timeliness, and relevance of public reporting on the past, present, and future
state of public finances”.

Following the financial reporting mode, which is performed by accountants and auditors, the
accounting of guarantees under IFRS 37 and IPSAS 19 is recognised as provisions or disclosed
as contingent liabilities. In some cases, guarantees arrangements are disclosed as financial
instruments or insurance contracts.

The issue correlated with financial reporting is that off-balance-sheet obligations lead to an
increase in risks which is not counterbalanced by expenditures since the initial recognition as
contingent liabilities involves little or no recognised expenditure. Any provision of financial
guarantee liabilities measured at fair value is considered to be matched by the value of future
revenues represented by guarantees fees (Heald, Hodges, 2018).

In the context of statistical accounting, guarantees are normally recognised as government
liabilities only if it is clear that it will require government funding. Under this approach, it is
required to distinguish between the three types of guarantees as in ESA 10.

One-off guarantees have the advantage of not being recognised as public expenditure since they
are regarded as contingent liabilities. The complexity and lack of transparency of such
instruments determine the long time required to unravel and the possibilities that may arise for

governments that move policy objective to the right or upwards. In fact, arbitrage opportunities

¢ International Monetary Fund (2018). https://www.imf.org/external/np/fad/trans/
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may arise from the choice of allocating guarantees obligations within the general government
and public corporation that may reveal not viable without even charging fees. Furthermore, fees
are treated as government revenues instead of being disclosed as a form of coverage for future
liabilities that may arise under those guarantees (Heald, Hodges, 2018).

For this reason, some safeguards have been put into action. First, regulations in ESA10 and
Eurostat Manual on Government Deficit and Debt have innovated the category of standardised
guarantees, that can be estimated at the expected cost through a provision for calls under
standardised guarantees, and the enforcement of the “three calls rules”. Second, the positioning
of national statistical offices and Eurostat within the government information perimeter gives
them complete access to source documents. For EU Member States, the Council Directive
2011/85/EU requires the disclosure of contingent liabilities that may cause large effects in
public budgets (Heald, Hodges, 2018).

Under government budgeting, performed by public servants, guarantees shown in budgetary
documents depends on the adopted measurement basis, the coverage of budgetary documents
and the degree of aggregation of the budget documents.

Finally, using fiscal sustainability projections, constructed on a cash basis to assess
sustainability by economists working in finance ministries, central banks and international and
supranational agencies, are subject to the risk of large improbable future calls. This risk
represents a potential threat to sustainability itself (Heald, Hodges, 2018).

Independently of the basis of accounting followed, information for each guarantee or guarantee
scheme should include annually (International Monetary Fund, 2006):

a) brief description of intended purpose, nature, beneficiaries and expected duration;

b) the government’s gross financial exposure and, if possible, an estimation of the fiscal
cost of called guarantees;

¢) payments made, reimbursements, recoveries, financial claims against beneficiaries,
and any waivers;

d) guarantee fees or other forms of revenues received.

In addition, budget documentation should provide:

a) indication of the allowance made for expected calls and its form;

b) a forecast of the new guarantees or guarantee schemes to be issued in the budget year.
During the year, the issue of new guarantees should be published, and fiscal reports should
report new guarantees issued during the period, payments made on called guarantees and the
status of claims on beneficiaries. Finally, a reconciliation between the stock of debt at the
beginning and at the end of the period should be provided, showing that part of the change is

attributable to the activation of guarantees. Annual budgets of government should include the
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expected cost of called guarantees, assuring that such expenses are known when the budget is
presented and do not cut off other spending or increase the fiscal deficit. Budget documents
have to contain an explanation for the appropriation as well as an identification of the
guarantees or guarantees programmes that are expected to result in calls. When necessary, the
appropriation has to be increased within the year. On the contrary, any unused portion of the
appropriation can be withdrawn when it becomes clear that it will not be subsequently required

(International Monetary Fund, 2006).

2.3.1 Accounting treatment for one-off guarantees

Generally, a government one-off guarantee is recorded solely as borrowing in the borrower’s
balance sheet and an asset in the lender’s balance-sheet. In contrast, the guarantee is represented
as a contingent liability for the government and thus not recorded in ESA balance-sheets until
the guarantee is called (or activated) (Eurostat, 2019).

If the guarantee is called, whether for the full amount or part of it, the government takes over
the amount of the borrower’s called debt through a debt assumption, which will be recorded as
a capital transfer from government to the borrower (Eurostat, 2019). A debt assumption is a
trilateral agreement between a creditor, a former debtor and a new debtor. The new debtor
becomes liable of the repayment of the former debtor’s outstanding liability to the creditor. In
the case in which the original debtor defaults on its debt obligations, which is the moment of
the guarantee’s activation, the creditor may invoke the contract conditions requesting the
guarantor unit to either repay the debt or to assume the responsibility for the debt as the primary
debtor. Therefore, the liability of the original debtor is extinguished and substituted by the new
liability (International Monetary Fund, 2014).

This operation has an impact on the government’s net lending/borrowing. The capital transfer
is matched by the transfer of the financial liability from the borrower to the government. The
government may, immediately or subsequently, repay the outstanding debt to the lender,
including the interest accrued but not paid yet at the time of the assumption entering into a
separate financial transaction. However, this financial transaction has no impact on net
lending/borrowing (Eurostat, 2019).

A partial call (or cash call) of the guarantee occurs when the government pays one instalment.
The government’s actual payment made is recorded as a debt assumption and therefore as
capital transfer expenditure, balanced by a decrease in currency and deposit. This is analysed
as a debt assumption with government taking over part of the liability and as if there was a

transfer of the financial liability to government that is followed by an immediate settlement of
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this amount in order to extinguish the liability (Eurostat, 2019). The debt may carry the same
terms as the original debt, or new terms may come into force because of the invocation of the
guarantee (International Monetary Fund, 2014).
The general principle for the treatment of one-off guarantees states that they should be
considered contingent assets or liabilities. Since contingent assets and liabilities do not give rise
to unconditional obligations, they cannot be treated as financial assets and liabilities (Eurostat,
2013). Consequently, contingent liabilities are not recorded in the ESA balance-sheet and are
not included in the government debt, and the granting of a guarantee is not considered a
transaction in national accounts. The only recorded transactions are the recognition of the fees
and the activation of the guarantee in the case in which the guarantor finds itself in the position
of replacing the original borrower. Any call of the guarantee, whether full or partial, is
equivalent to a debt assumption for the government (Eurostat, 2019).
In some cases, even if the corporation legally carries the debt, it is known with certainty that
the government will have to take the obligation. This may happen both for newly issued or
already existing debt that the government had started to guarantee (Eurostat, 2019).
In the most linear cases, evidence of the debt repayment is provided in legal documents or the
liability is recognised in the public accounts or in similar documents, like in the budgetary
documentation. In such cases, the debt is considered first issued by the corporation and then
assumed by the government, operation that may happen even immediately if it obvious that the
government will have to assume it. The operation is economically equivalent to the government
borrowing directly from the creditor, with the proceeds used to fund the corporation. This
transaction should be recorded as a distributive transaction (capital transfer) and affects
government net lending/borrowing (Eurostat, 2019).
International accounting standards require government reporting to disclose information on
contingent liabilities, including guarantees, on an accrual basis. Supplementary information
disclosure can strengthen transparency required with respect to guarantees through budget
documents, fiscal documents, and financial statements (International Monetary Fund, 2006).
In other cases, even if no documented evidence is provided, other indicators may underline the
de facto assumption of the debt by the government.
Such indicators may be represented by:

a) repeated calls: in these cases, it can be noticed that the government is repaying the
debt every year, either directly, through calls, or indirectly, through recurrent payments to the
borrower. Such payments result in a provision for the amount necessary to repay the creditors,

without formally activating the guarantee. In the case this support becomes a common
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occurrence, it will be considered as an indirect (or disguised) call, triggering the government
assumption of the debt;

b) a provision recorded in public accounts or similar documents showing that the
repayment probability of the debt covered by the guarantee is very high: in these cases, the
outstanding debt amount, or at least a relevant part of it, is treated in national accounts as
assumed by the government (Eurostat, 2019).

If the government has to repay part of the debt for three consecutive calls (referred to as the
“three calls rule”), then the debt is automatically assumed by the government itself. The amount
for which the government is considered liable usually corresponds to the amount in its entirely,
although a reduction can be applied if it can demonstrate that the government is liable only for
a proportion of the debt amount. The date of record of the debt should be the one of the event
that caused the assumption, such as the time of the third annual payment (Eurostat, 2019).

If the defaulting borrower’s financial performance subsequently improves to the point in which
it is assumed to be capable of regular debt repayments, the corporation is considered obliged to
assume the debt back from the government. This operation is recorded in public accounts as a
capital transfer from the corporation to the government, offset by a financial transaction where
the liability is transferred from the government to the corporation (Eurostat, 2019). The debt
should be presented as a liability in the public accounts until the payments from the defaulting
entity become real and evidence shows that they will continue also in the future. This prudence
will avoid instability in government debt statistics, viewing the unit’s financial improvement as
permanent (Eurostat, 2019).

The mechanism described above is schematised in Figure 2.5.

39



Cash payments by government REPaymen:IiEtyntrhe original
¥ (to government or to creditor)
Is it a partial call?
(first or second call in a row / annual payment)
N ves
' ¥
repeated call (after the 3™ partial call (1% and 2™ ]
call): assumption of the call) capital transfer ~ capital transfer revenue
outstanding debt by expenditure (for the - DI (VF2(+)
government amount of the cash call) apply super-dividend
D.9 (-)/F 4 liab (+) DS (-VF2(-)

fourth anJ further cash "™~ third cash iall ina
call l row

financial transaction
(repayment of debt)
F2(-yYF4liab (-)

Figure 2.5. Source: Eurostat, 2019.

2.3.2 Accounting treatment for standardised guarantees

A government standardised guarantee is treated similarly as a non-life insurance, under the
assumption that providing the guarantee has commercial purpose. However, the level of claims
may be higher than expected, not being covered anymore by the size of income or premiums.
Under a theoretical point of view the amount of fees required by government should be
economically significant in covering most of the expected calls and administrative costs.
When the government grants a standardised guarantee, a liability named “provisions for call
under standardised guarantees” is recorded in its balance sheet for an amount estimated from
past experiences or forecasts in case of new activities. The counterpart of the liability is a cash
payment equal to the fees received minus the value of calls of existing guarantees. In the case
the government charges no fees, the counterparty would be represented by a nonfinancial
transaction (transfer from the government) (Eurostat, 2019). Provisions for calls under
standardised guarantees are financial claims that holders of standardised guarantees have
against the institutional units providing them (Eurostat, 2013).

When a call on standardised guarantees is made, this operation has no impact on government
net lending/borrowing since the provisions for call under standardised guarantees should cover

the loan amount and may be just re-adjusted. The provision should represent, in fact, a reliable

40



estimate made by the government of the value of expected losses during the life of the
guarantees (Eurostat, 2019).

In the case of a further increase of the risk of default, a revision of the liability and a new capital
transfer are required if it is assumed that it will affect all the portfolio’s existing loans. On the
contrary, a decrease of the risk will lead to a revision downward of the value of the liability
only if the recovery of the claim is assumed to be quite irreversible. Instead, a new capital
transfer is recorded if the value of the provisions set in advance is not sufficient to cover the
guarantees calls. The government will also have to reconstitute provisions for the remaining
portfolio of loans guaranteed through a new capital transfer (Eurostat, 2019).

From an accounting perspective, two important conclusions emerge. First, guarantees are
connected with an uncertain outcome, also strengthened by the use of multiple accounting
standards and porous accounting boundaries. Second, standards tightening may encourage
policy instruments designed to exclude obligations from balance-sheet numbers (Heald,

Hodges, 2018).

2.4 Debt composition and guarantees impact

The Excessive Deficit Procedure provides a specific definition of the gross debt of the general
government. The Maastricht debt is the “gross debt outstanding at the end of the year,
consolidated at the general government level. It covers the following liabilities: currency and
deposits, securities other than shares excluding financial derivatives and loans” (Bresciani,
Cossaro, 2016, p.3). It excludes pension liabilities, insurance technical reserves and other
account payables, such as trade credits and advances (Bresciani, Cossaro, 2016). Figure 2.6

shows the evolution of Maastricht debt in European States.
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2018 2019 2020 2021 2022
-+ Time
AT AT AT AT AT
-+ Country Unit

Austria Percentage 7405 70.57 86.81 91.95 92.21
Belgium @ Percentage @ 99.76 98.06 116.31 118.65 120.17
Denmark Percentage @ 34.03 33.35 44.12 40.09 40.88
Finland @ Percentage @ 59.63 59.25 63.80 68.46 7227
France @ Percentage @ 97.99 98.07 115.65 116.85 118.50
Germany @ Percentage @ 61.70 59.55 73.93 76.18 75.78
Greece @ Percentage @ 186.24 180.50 213.71 207.63 194,63
Hungary & Percentage @ 69.12 65.41 74.49 77.52 7771
Ireland @ Percentage @ 62.91 57.33 66.19 73.00 74.46
Italy Percentage @ 134.46 134.68 157.60 157.22 156.14
Netherlands Percentage @ 52.40 48.71 55.89 63.05 67.27
Norway @ Percentage @ 39.11 40.21 . . .
Portugal i Percentage @ 121.48 117.20 136.12 139.70 138.76
Spain g Percentage @ 97.43 95.51 117.26 120.50 122.43
Sweden @ Percentage @ 38.90 35.04 38.33 38.28 38.48
United Kingdom & Percentage 85.78 85.40 113.36 125.49 128.55
Euro area (17 countries) @ Percentage @ 87.72 85.90 101.82 104.50 105.14

Figure 2.6. Gross public debt. Maastricht criterion as percentage of GDP. Source: OECD,
2020.

Under ESA 2010, no definition of government debt is provided, but an equivalent concept is
represented by total financial liabilities, value which includes more financial instruments than
Maastricht debt. It covers “monetary gold and special drawing rights, currency and deposits,
debt securities, loans, financial derivatives and other accounts payables. Equity and insurance,
pension and standardized guarantees schemes are included only in few cases of specific units
classified inside the government sector” (Bresciani, Cossaro, 2016, p.4).

The stock of government liabilities always excludes liabilities such as provisions for expected
uncertain events arising from past events, and liabilities of entities considered as government
subsidiaries in other accounting systems but regarded in national accounts as external to the
general government. “Contingent liabilities, such as guarantees, public-private partnerships
recorded off-balance-sheet of government, liabilities of government-controlled entities
classified outside government and pension entitlement for under unfunded government defined
benefit employer pension schemes or social security pension funds” are also excluded
(Bresciani, Cossaro, 2016, p.4).

From an accounting point of view, unlike direct intervention measures, government guarantees
have no immediate impact on government debt when they are issued. Figure 2.7 resumes the
principal aid measures taken in contrast to the 2008-2015 financial crisis, classified based on if

they give rise on any impact on asset and liabilities, or on fiscal balance.
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Table 3.1 - Accounting framework for general government assistance to the financial sector,

2008-2015
direct impact on directimpact
assets and on
liabilities fiscal balance
Financial transactions

Loans v
Dabt securitias v
Equity and investment fund shares/units at market price -'

Orther assets and liabilities from entities redassified fromnational sector to
general government without transactions. Assets and liabilities of newly v
established government defeasance structures

Capital transfers

Intarest payable « w
Capital injections recorded as deficit-increasing (capital transfers) v w
COther capital transfers (2.8, asset purchase above market price) o -
Calls on guarantaes “ w
Debt assumption v v
Indirect revenues
Guarantes fees receivabla -
Interest receivable -
Dividends receivabla -

Contingent iabilitias
Liabilitias and assets outside general government under guarantee
Sacurities issuad under liquidity schemas

Special purpose entities (1)

11 Special purpose entities included here are those where government has o significant role, including a guorontee, but which are classified
outside the general government sector. Their liobilities ore recorded outside the general government sector (os contingent liohilities of
generol gmrementg).

Figure 2.7. Source: Bresciani, Cossaro, 2016.

ESA 2010, paragraph 5.11, underlines the importance of the recognition of contingent
liabilities: "Although contingent assets and contingent liabilities are not recorded in the
accounts, they are important for policy and analysis, and information on them needs to be
collected and presented as supplementary data. Even though no payments may turn out to be
due for contingent assets and contingent liabilities, a high level of contingencies may indicate
an undesirable level of risk on the part of those units offering them." (Eurostat, 2013, p. 126).
Contingent liabilities have not any current effect on the debt level, but may contribute to
government liabilities in the future, also with significant effects.

In fact, particularly in period of financial and economic crisis, governments made large use of
contingent liabilities as instrument of response to the challenging situation. Figure 2.8 shows
the increase in the quantity of contingent liabilities that European States have faced during the

2008-2015 financial crisis. Figure 2.9 shows the composition of contingent liabilities in the
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considered period, demonstrating the large importance that guarantees on financial institutions’

assets and/or liabilities assumed on the total.

2007 2008 20048 200 2 22 2013 214

EA19 st FELIZE

Figure 2.8. Level of contingent liabilities in the Euro Area (EA19) and the EU28 as percentage
of GDP. Source: Eurostat, 2015.
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Figure 2.9. Structure of contingent liabilities, EU28 (billions of euro). Source: Eurostat, 2015.

Given the potential impact of government guarantees on the public finance, article 14(3) of the

Council Directive 2011/85/EU of 8 November 2011 on requirements for budgetary framework
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of the Member States establishes: "For all sub-sectors of general government, Member States
shall publish relevant information on contingent liabilities with potentially large impacts on
public budgets, including government guarantees, non-performing loans, and liabilities
stemming from the operation of public corporations, including the extent thereof. Member
States shall also publish information on the participation of general government in the capital
of private and public corporations in respect of economically significant amounts".

As shown in the table in Table 2.1 7, in 2019 the European State with the highest amount of
government guarantees as percentage of GDP were Finland (33.42%), Denmark (18.21%),
Austria (16.07%), Germany (13.19%), France (11.64%) and Luxembourg (10.45%). In Italy
the value was significantly lower (4.80%). Ireland faced the most relevant change in the period
2010-2019, from a value of 96% to 0% of GDP. A significant decrease can also be noticed in
Belgium (from 17.17% to 8.49%) and in Austria (from 38.18% in 2012 to 16.07% in 2010). On
the contrary, Finland shows the highest increase during the considered period.

Table 2.2 and Table 2.3 differentiate the stock of general government guarantees into one-off
guarantees and standardised guarantees. Comparing data between the two tables, it can be
noticed that a large percentage of government guarantees is represented by one-off guarantees
in almost every State considered, reaching the totality in countries like Germany, Czechia,
Ireland, Austria, Netherlands, Croatia, Slovakia, Slovenia, Sweden, Portugal and Spain. Estonia
and Romania are the only countries with a larger share of standardized guarantees than one-off

guarantees on the total.

7 EUROSTAT Data Browser, 2020. Government guarantees. Available at:
https://ec.europa.eu/eurostat/databrowser/view/gov cl guar/settings 1/table?lang=en
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2010] 2011 2012] 2013| 2014] 2015] 2016] 2017| 2018] 2019
Belgium 1717| 1500| 17,53 1376| 1147| 964| 1072| 987| 932 849
Bulgaria 129 1,12 093| o073 o060| 049| o038 026 017 012
Czechia 053] 047| 05| 058 048| 034 028 023 o019 016
Denmark 1462 12,03 7.20| 992| 951| 1248| 1223| 1164| 1454| 1821
Germany (until

::r?g:‘r’;rgﬂhe 20,27| 1874| 17,34| 16,65| 1542| 1528| 1434| 13.40| 12,84| 13,19
FRG)

Estonia 264 215 191 17| 159 147 181 173 155 137
Ireland 96| 79,75| 6575 31,07| 12,88| 43| 147| 0,09 0 0
Greece 2550| 3628| 31,47| 3111| 2832| 2800| 651| 436 416| 4,09
Spain 1274 1491| 20908| 1883| 1288| 955| 7,77| 668 558 4,94
France 1182 11,10| 10,71| 11,63| 1134| 11,81| 11,95 1202| 11,97| 11,64
Croatia 426| 206| 220 187 161 193] 266| 265 137 1,09
Italy 081| 351| 618| 613| 265 213 240| 391| 433 480
Cyprus 7.34| 768| 1444| 1596| 1623| 1520| 897| 842| 7.83| 744
Latvia 201| 301| 291 234| 117| 19| 140| 1,34| 138 143
Lithuania 147 108 093] o091 o087 085 095 101 091| 084
Luxembourg 562| 786| 945 898 1228| 1131| 1245 11,85| 11,13| 1045
Hungary 861| 791| 764 657 573 611 579| 499 509| 739
Malta 1143 12,57| 16,18| 1500| 1526| 14,07| 1328| 919| 857| 7,40
Netherlands 1012| 931| 727| 654 352 376| 356| 344 320 3,03
Austria nd nd| 3818| 3339| 1914| 1876| 17,18| 1629| 1633| 16,07
Poland 141 142| 133 172| 165 153 165 140 128 118
Portugal 464| 1238| 1356| 1328| 693 668 556| 631| 561| 483
Romania 239| 177 210| 216| 250 241 238 223 210 2,00
Slovenia 1973| 17,31| 1336| 1439| 1232 106| 961| 855 748 646
Slovakia 006| 005 004 003 004 003 003 002 003 001
Finland 1962 2016| 2127| 236| 2577| 2825| 27,80| 3173| 32:66| 3342
Sweden 1679 13,88| 11.94| 1142| 1025 1095| 1048| 976| 10,00| 9,99
United Kingdom | 004| 004| 021| 021 031 030 034 020 019 nd

Table 2.1. General government total stock of guarantees as percentage of Gross Domestic

Product (GDP). Source: own elaboration (data from Eurostat Data Browser, 2020).
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2010] 2011] 2012] 2013] 2014] 2015] 2016] 2017| 2018] 2019
Belgium 1717| 1445| 16,89| 13,16| 1090| 9,08 1010| 926 873 7,89
Bulgaria 128| 1,10| o090| o068 054| 042| 031 o019| o010| 006
Czechia 053] 047| 05| 058 048| 034 028 023 o019 016
Denmark 1452 12,83 7.21| o984| 945| 1243| 1219| 1161| 11,77| 11,15
Germany (until

::r?g;‘r’;rg?:he 20,27 | 1874| 17,34| 1665| 1542| 1528| 1434| 13.40| 12,84| 13,19
FRG)

Estonia 0,02 0 0 0 0 0 0 ol 0,01 0
Ireland 96| 79,75| 6575 31,07| 1288| 43| 147| 0,09 0 0
Greece 2443| 3569| 3125| 3099| 2826| 27,96| 648 433 413| 406
Spain 1274 1491| 20908| 1883| 1288 955 7,77| 668 558 4,94
France 999| 921| 872 965 926 971 974| 974 962 930
Croatia 426| 206| 220 187 161| 193] 266| 265 137 1,09
Italy 037| 300| 565 544| 180 16| 123| 248| 263 293
Cyprus 7.34| 768| 1444| 1596| 1562| 1500 871| 819| 7.83| 744
Latvia 238| 251 242| 187 072| 150 044| 034| 029 025
Lithuania 028| 025/ 023 026 027| o024 019 025 024 029
Luxembourg 484| 700| 867| 823| 1149| 1052| 11,62 1099| 1026| 9,56
Hungary 812| 745| 724 624| 544| 58| 560 486| 499 635
Malta 11,04| 1226| 1592| 1487| 1507| 1391| 13714| 908| 848 7,32
Netherlands 1012| 931| 727| 654| 352 376| 356| 344 320 3,03
Austria 5335| 44,54| 3818| 3339| 19,14| 1876| 17,18| 1629| 1633| 16,07
Poland 140 131] 122| 132 110| 09| o099 073 o065 061
Portugal 464| 1238| 1356| 1328| 693| 668 556 631| 561| 483
Romania 126| 093] 097| o081 096 063 051 040| 035 034
Slovenia 1973| 17,31| 1336| 1439| 1232 106| 961| 855 748 646
Slovakia 006| 005/ 004 003 004 003 003 002 003 001
Finland 18.89| 1943| 2051| 228| 2491| 273| 2673| 3052| 3121| 31,76
Sweden 1679 13,88| 11.94| 1142| 1025 1095| 1048| 9,76| 10,00| 9,99
United Kingdom 004| 004| 021 021| o026| o021 023 009| o009 008

Table 2.2. General government one-off guarantees as percentage of Gross Domestic Product

(GDP). Source: own elaboration (data from Eurostat Data Browser, 2020).
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2010 2011 2012| 2013| 2014| 2015| 2016| 2017| 2018| 2019
Belgium nd 0,64 0,63 0,60 0,57 0,55 0,62 0,61 0,59 0,60
Bulgaria 0 0,01 0,03 0,04 0,06 0,07 0,07 0,07 0,07 0,06
Czechia 0 0 0 0 0 0 0 0 0 0
Denmark 0,1 0,09 0,09 0,07 0,06 0,05 0,04 0,03 2,77 7,06
Germany (until
::r?g;‘r’;rgﬂhe nd|  nd 0 0 0 0 0 0 0 0
FRG)
Estonia 2,63 2,15 1,91 1,69 1,59 1,47 1,81 1,73 1,54 1,37
Ireland 0 0 0 0 0 0 0 0 0 0
Greece 1,07 0,59 0,22 0,11 0,06 0,04 0,03 0,03 0,03 0,03
Spain 0 0 0 0 0 0 0 0 0 0
France 1,84 1,89 2,00 1,99 2,08 2,10 2,20 2,28 2,35 2,34
Croatia 0 0 0 0 0 0 0 0 0 0
Italy 0,44 0,51 0,52 0,69 0,85 0,97 1,17 1,43 1,70 1,86
Cyprus 0 0 0 0 0,61 0,29 0,26 0,22 0 0
Latvia 0,53 0,50 0,49 0,47 0,45 0,47 0,96 1,00 1,09 1,18
Lithuania 1,19 0,83 0,70 0,65 0,60 0,60 0,76 0,76 0,67 0,56
Luxembourg 0,78 0,77 0,78 0,75 0,79 0,79 0,83 0,86 0,88 0,89
Hungary 0,49 0,47 0,40 0,33 0,29 0,23 0,19 0,13 0,10 1,04
Malta 0,39 0,31 0,26 0,22 0,19 0,16 0,14 0,11 0,09 0,07
Netherlands 0 0 0 0 0 0 0 0 0 0
Austria 0 0 0 0 0 0 0 0 0 0
Poland 0,02 0,11 0,11 0,40 0,54 0,55 0,65 0,67 0,63 0,57
Portugal 0 0 0 0 0 0 0 0 0 0
Romania 1,13 0,84 1,13 1,35 1,54 1,78 1,87 1,83 1,75 1,66
Slovenia 0 0 0 0 0 0 0 0 0 0
Slovakia 0 0 0 0 0 0 0 0 0 0
Finland 0,73 0,73 0,76 0,8 0,86 0,95 1,07 1,21 1,46 1,65
Sweden 0 0 0 0 0 0 0 0 0 0
United Kingdom 0 0 0 0 0,04 0,08 0,11 0,11 0,11 nd

Table 2.3. General government standardised guarantees as percentage of Gross Domestic

Product (GDP). Source: own elaboration (data from Eurostat Data Browser, 2020).
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3. Analysis on the “Garanzia Italia” scheme

This chapter will focus on the estimation of the resource requirement necessary for the
establishment of a Fund against the positions covered by the “Garanzia Italia” guarantee
scheme. The normative reference of this scheme was presented in paragraph 1.3.1 of this
elaborate.

The following chapter has been developed during the internship at Sogei in which I had the
opportunity to participate in the activities of the Sogei and Pwc working groups in the risk
analysis of the “Garanzie di Stato” project. The definition and specification of the actuarial
estimation models, on behalf of the “Dipartimento del Tesoro”, had the purpose of predicting
the level of expected and unexpected outlays that may originate from exposition of the
guarantees Funds managed by SACE S.p.a and counter-guaranteed by the Italian government.
The model that will be presented has been developed by Sogei and Ministero dell’Economia e
delle Finanze and proposes a possible method in the estimation of the impact of a guarantee
scheme’s position on the public finance. Data about “Garanzia Italia” scheme for the
implementation of the model have been gently provided by the Risk Management of SACE

S.p.a., administrator of the Fund.

3.1 Methodologic approach for financial resources requirement estimation

This paragraph shows the basic structure used for the implementation of the model (Ministero
dell’Economia e delle Finanze, Sogei, 2020b).

The model estimates the resources requirement (“Fabbisogno di Risorse”, FR) defined as:
N
FR= ) (E.—P.—Ry)
t=0.5.1

where N is the guarantee’s maturity in years, E are the outlays at time t, P; are the premiums at
time t, and R; are the recoveries at time t. For estimation purposes, payments and recoveries are

considered annual.

Outlays at time t (E;) are calculated as:

E; = (QC: + QI + 0;) - PD]
where:
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a) QC; is the principal payment at time t, defined in function of the initial debt (DI) taking into
account the years of pre-amortization n and the maturity of the guarantee N. Therefore, there
will be a constant QC=QC defined as:
0, t=n<1
QC: = QC =] DI
N—n’

b) Ql; is the interest payment at time t, determined as function of the interest rate i and the

residual debt at the beginning of the period DR=DR.1-QC. Therefore:

(DIt t<n<1
Qt—{DRt_l-i, n<t<N

c) O¢ are the charges at time t, calculated as:

U_Df-ﬂt-t, t=n<1
t— DRE‘—I.GE& n<t=<N

where oy is the rate charged for accessory charges.

d) PD¢ is the cumulated default probability at time t with rating y.

Premiums at time t (P;) are determined as:

DI - AP; - t, t<n<l1
£t {DRt_l-SPfil-APt, n<t<N

where Si.1Y=1-PD¢.1¥ and AP; is premium rate at time t.

Recoveries (Ry) are calculated with the hypothesis of a time deferral equal to z years.

Therefore:

R. — 0, t=z
t_[Et_z-RRt, z<t<N

where RR; represents the recovery rate at time t. The valuation approach does not consider

recoveries subsequent to the maturity of the guarantee.

3.2 Model hypothesis and implementation
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The principal hypothesis of the model under the basis hypothesis for the large and SMEs

aggregated estimation of resources are presented in the table below.

Hypothesis Basis scenario Stress scenario
Debt amount (billions €) 18,485 18,485
Pre-amortization (months) 12,0 12,0
Armortization [months) 48.0 48,0
Rating BB- B+
Interest rate 2,95% 2,95%
Accessory charges 0,50% 0,50%
Recovery rate (RR) 45% 45%
RR delay [years) 3,0 3,0
Flag RR after maturity NO NO

Table 3.1. Source: own elaboration from the model implemented by Sogei and Ministero

dell’Economia e delle Finanze.

The pre-amortisation hypothesis considers on average 1 year. The interest is set with the
disposition of Decree 8§ April 2020, n. 23, in compliance with the Temporary Framework
guidelines.

The transition from the BB- average rating of the basis scenario to the B+ of the stress scenario
has been estimated following the Cerved Rating Agency (2020) studio, which considered, under
the hard case scenario, an increase of 100% in the default probability of Italian non-financial
corporates. It has been verified that an increase of 100% in the probability of default
corresponds to a downgrading in one rating notch for the positions contained in the portfolio.
The debt amount considered is € 18.485 billion (data provided by SACE), which represents the
total exposition of the “Garanzia Italia” scheme on 28 December 2020. The recovery rate (RR)
and the recovery rate delay are estimated together with SACE.

The flag recovery rate refers to the possibility of the recovers to continue after the end of the
financing. As mentioned before under the model in question this option is not considered.
Following the presented hypothesis, the model has been implemented as follow, presenting first
the application of the model under the basis scenario and second under the stress scenario.

The following part takes into account the basis scenario analysis.
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. Post Default Principal Interast Accessory Principal Intarast Accessory
YEAR Residual dabt residual debt payment payment charges paymant payment charges
1 18,485 18,091 0,000 0,545 0,082 0,000 0,545 0,082
2 13,864 13,156 4,621 0,545 0,082 4,523 0,534 0,080
3 8,243 8,449 4,621 0,409 0,069 4,385 0,388 0,068
4 4,621 4,049 4,621 0,273 0,048 4,224 0,249 0,042
5 0,000 0,000 4,621 0,136 0,023 4,048 0,119 0,020
6 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
7 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
B 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
9 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
10 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
11 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
12 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
|Total ||__18.485 1,909 0323 || 17,182 1,836 0311 |

Table 3.2. Source: own elaboration from the model implemented by Sogei and Ministero

dell’Economia e delle Finanze.

As shown in Table 3.2, the principal amount has been equally divided into constant principal
payments from year 2 to year 5, as the years of amortization. Year 1 is considered the year of
pre-amortization, in which no principal amount is being reimbursed. The interest payments start
to be paid since year 1 and are defined as the 2.95% interest rate multiplied by the residual debt.
The post default residual debt has been calculated as the initial debt multiplied by the survival
rate at the end of the period (EoP) that will be presented later in Table 3.3. The pre default
section presents data for every year at the beginning of the 1-year period, while the post default
section at the end of the 1-year period, taking into account the consequences deriving from the
percentage of firms that are estimated to default during the year. Accessory charges are defined
as 0.50% accessory charges rate multiplied by the residual debt in the pre default section and
as 0.50% multiplied by the post default residual debt in the post default section.

As it can be noticed, the total post default values of principal payments, interest payments and
accessory charges are lower than the pre default values, since the effect of defaulted firms not

being able to honour their debt and requiring the activation of the guarantee.
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Default Probability

Post Default Cumulated . Survival Survival
YEAR Residual debt residual debt op Marginal DP Bop EoP
1 18,485 18,081 2,133% 2,133% 100,000% a7 BET%
2 13,864 13,1566 5,102% 2,8968% BT BET% B4 BEEY
3 8,243 B.448 B,588% 3487% B4 BOEY 81,412%
4 4 6521 4,049 12,381% 3,793% 891,412% BT 619%
5 0,000 0,000 16,321% 3,939% BT 619% B3IGTI%
[+ 0,000 0,000 20,284 % 3,964 % B3ETI% T8 T16%
T 0,000 0,000 24,183% 3,899% TO,7T16% THE1T%
8 0,000 0,000 27,956% 3,TT2% THE1TH% T2,044%
9 0,000 0,000 31,561% 3,606% T2,044% BB 439%
10 0,000 0,000 34, 976% 3,415% 68, 439% 65,024%
11 0,000 0,000 38,189% 3,213% 65,024% 61,811%
12 0,000 0,000 41,198% 3,008% 61,811% 58 B02%
|Total |

Table 3.3. Source: own elaboration from the model implemented by Sogei and Ministero

dell’Economia e delle Finanze.

The survival end of period (EoP) rate shows for every year how many of the survival beginning
of period (BoP) positions remain in life at the end of the 1-year period. The default probability
is defined both as marginal, which represents the percentage of positions that are expected to
default during the year, and cumulated, which represents the positions that have defaulted since
the first year. Therefore, the survival EoP can be easily defined as the difference between the
survival BoP and the cumulated default probability.

For what concerns the default probability associated to every ranking, it has required the use of
transition matrixes of 1-year default probabilities derived from the “Average 1-Year Transition
Rates For Global Corporates By Rating Modifier (1981-2018)” elaborated by S&P Global
Ratings (2019). The matrix reports, for every rating class, the probability of downgrading to a
different rating. The mentioned 18x19 matrix is reported in Table A.1 of the Appendix of this
elaborate. This matrix does not define the transition probability from the 19" rating class
(unrated - NR) to one of the other classes. In order to ensure that the sum of the default
probability for every rating class is equal to 100%, the probabilities of the transition to the
unrated class is proportionally reallocated to every rating class. In this way it can be obtained a
squared 18x18 “modified” S&P transition matrix, reported in Table A.2 in the Appendix of this
thesis. Therefore, the probability of passing from a rating i to a rating j is defined by:

. Pij

Pij=Pij TPi9 W

[1%

where i,j = 1,...,18.
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The modified transition matrix represents the starting point for the construction of the PD
matrix ¢ x k, that defines cumulated default probabilities at year ¢ for each rating class £.
The first step requires to multiply every element of the “modified” S&P transition matrix for

the rescaling factor (a), so (Ministero dell’Economia e delle Finanze, Sogei, 2020a):

1 — 49 *(1
P, =p D, xa

where i,j = 1,...,18 and a = 2.1.

The 2.1 rescaling factor (a) is determined by the ratio between 3.8%, which is the average
probability of default for large enterprises under the intermediate scenario (Cerved Rating
Agency, 2020), and 1.81%, which is the average probability of default derived by S&P from an
historical and global analysis. Therefore, it represents a country-specific adjustment, allowing
to obtain a PD matrix suitable for the application to the Italian contest. The applicability of the
average probability of default for large enterprises is considered suitable for the purpose of the
estimation given the composition of the “Garanzia Italia” portfolio, which is constituted of
SME:s for less than 1% of the total exposition.

The second step requires the development through the Markov-Chain method of the cumulated
transition matrix defined for ¢ = 30 years, in which every element is defined as (Ministero

dell’Economia e delle Finanze, Sogei, 2020a):
18
aP {U“. - Z(‘Ip “_l}i,h * szmh.j)
h=1

where £ = 1,...,30 and 7,j = 1,...,18. The formula represents the probability of transition from the
rating class /4 to the rating class j during a 1-year time period, considered constant over the ¢
time horizon.

Extracting from every ¢ = 30 transition matrices only the cumulated default probability for the
18 rating classes, represented by the 18" column (j = 18), it can be obtained the i x  (18x30)
PIT 2.1 transition matrix.

The PIT 2.1 matrix is reported in Table A.3 of the Appendix. Tables from A.4 to A.33 of the
Appendix report the underlying Markov-Chain process.
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~ owys | pomume | Recoweres |

YEAR Residual debt r::':u'::l"::; ox :::t'im P::J:::' Premium rate  Premium H“‘:::'"’ Racovarias
1 18,485 8,091 20,717 0,442 0,004 0,069 0,000 0,000
2 13,864 13,156 20,079 0,596 0,008 0,136 0,000 0,000
5 9,243 8 449 14,820 0,517 0,008 0,099 0,000 0,000
4 4,821 4,043 8721 0,369 0,015 0,127 0,450 0,006
g 0000 0.000 4,781 0,188 0,015 0,061 0,450 0,121
E 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,197
7 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,275
B 0.000 0.000 0,000 0,000 0,015 0,000 0,450 0,351
g 0.000 . 0,000 0,000 0,015 0,000 0,450 0,000
10 0.000 £ i 0,000 0,000 0,015 0,000 0,450 0,000
11 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,000
i2 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,000

[Fota |

Table 3.4. Source: own elaboration from the model implemented by Sogei and Ministero

dell’Economia e delle Finanze.

Table 3.4 shows the estimates of outlays, premiums and recoveries under the implemented
model. Total expositions represent the sum of the residual flows (principal payment plus
interest payment plus accessory charges) in the year considered. Since the guarantees
considered cover the total exposition, potential outlays are calculated multiplying the total
exposition of the year for the marginal default probability. The total estimate of potential
outlays is € 2.112 billion.

Premiums in year 1 are calculated as the residual debt multiplied by the premium rate, while
for the following years are calculated as the previous year post default residual debt multiplied
by the premium rate. Total premiums are estimated as € 0.491 billion.

Recoveries start in year 4 and end in year 8, since the recovery delay time is supposed to be 3
years and no recoveries are considered to take place after year 7, as established in the initial
hypothesis. They are calculated as the outlays in -z, with z = 3, defined as the product between
the sum of capital payment, interest payment and accessory charges and the cumulated default
probability in #-z, multiplied by the recovery rate in ¢.

The total estimation of recoveries amounts to € 0.950 billion.

For the analysis under the stress scenario, it has been implemented the same model using as
average rating of the portfolio B+, result of the downgrading of one notch as presented in the
initial hypothesis. The implementation of the model is reported in the following Tables, in

coherence with the procedure adopted exposing the analysis of the basis scenario.
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Before default After default

After Default Principal Interest Accesso Principal Interest Accesso
YEAR Resldual debt residual debt paym::n'l payment chargasry pajrm:n'l payment chargasw
1 18,485 17,6817 0,000 0,545 0,092 0,000 0,545 0,092
2 13,864 12,388 4,621 0,545 0,092 4,404 0,520 0,088
3 9,243 7677 4621 0,409 0,069 4,129 0,365 0,062
4 4,621 3,551 4,621 0,273 0,046 3,839 0,226 0,038
5 0,000 0,000 4621 0,136 0,023 3,551 0,105 0,018
6 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
7 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
B 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
9 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
10 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
11 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
12 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
|Total |l 18,485 1,909 0,323 || 15923 1,762 0,299 |

Table 3.5. Source: own elaboration from the model implemented by Sogei and Ministero

dell’Economia e delle Finanze.

Default Probability

YEAR Residual debt ::::;TL":;: Cumulated DP  Marginal DP 5";':"' E“E: ':"'
. 18,485 17,617 4,696% 4,696% 100,000% 95,304%
2 13,864 12,388 10,646% 5,950% 95,304% §9,354%
3 9,243 7677 16,935% £,288% 89,354% 83,085%
4 4621 3,551 23,153% 6,219% 83,065% 76,847%
5 0,000 0,000 29,086% 5,932% 76,847% 70,914%
6 0,000 0,000 34,616% 5,530% 70,914% £5,384%
7 0.000 0.000 39,602% 5,076% 65,384% £0,308%
8 0,000 0,000 44,303% 4,612% 60,308% 55,607%
9 0.000 0.000 48,466% 4,162% 55,697% 51,534%
10 0.000 0.000 52, 207% 3,742% 51,534% 47,793%
11 0,000 0,000 55,563% 3,356% 47.793% 44,437%
12 0.000 0,000 58,572% 3,008% 44,437% 41,428%

|Total |

Table 3.6. Source: own elaboration from the model implemented by Sogei and Ministero

dell’Economia e delle Finanze.
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" Outeys | Prmiums Recoveries

YEAR Residual debt :::;T?:; lx::;I::on P::;:;:' Premium rate Premium Recovery rate  Recoveries

1 18,485 17,6817 20717 0,973 0,004 0,069 0,000 0,000

2 13,864 12,388 20,079 1,195 0,008 0,132 0,000 0,000

3 09,243 7677 14,820 0,932 0,008 0,093 0,000 0,000

4 4,621 3,551 8721 0,605 0,015 0,115 0,450 0,013

5 0,000 0,000 4,781 0,284 0,015 0,053 0,450 0,252

[ 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,389

7 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,515

8 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,626

9 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,000

10 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,000

11 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,000

12 0,000 0,000 0,000 0,000 0,015 0,000 0,450 0,000
[Total 1 3988 || 0,463 || 1,794 |

Table 3.7. Source: own elaboration from the model implemented by Sogei and Ministero

dell’Economia e delle Finanze.

3.3 Exposition of the results

Table 3.8 and Table 3.9 report the estimations of net outlays under the analysed basis and stress

scenarios of the model, respectively.

) Post Default

YEAR Residual debt residual debt Net outlays

1 18,485 18,081 0,373

2 13,864 13,156 0,460

3 8,243 B448 0,418

4 4,621 4,048 0,236

5 0,000 0,000 0,007

6 0,000 0,000 0,197

7 0,000 0,000 0,275

B 0,000 0,000 0,351

9 0,000 0,000 0,000

10 0,000 0,000 0,000

11 0,000 0,000 0,000

12 0,000 0,000 0,000
[Totai |[_o670 |

Table 3.8. Source: own elaboration from the model implemented by Sogei and Ministero

dell’Economia e delle Finanze.
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Post Default

YEAR Residual debt residual debt Net outlays

1 18,485 18,091 0,903

2 13,864 13,156 1,063

3 9,243 8,449 0,839

4 4,621 4,049 0,476

5 0,000 0,000 =0,022

i3 0,000 0,000 -0,389

T 0,000 0,000 -0,515

8 0,000 0,000 -0,626

9 0,000 0,000 0,000

10 0,000 0,000 0,000
11 0,000 0,000 0,000
12 0,000 0,000 0,000

| Total [ 1730 |

Table 3.9. Source: own elaboration from the model implemented by Sogei and Ministero

dell’Economia e delle Finanze.

It can be noticed how the rating hypothesis of the model influence significantly the results. The
estimation of net outlays under the basis scenario result in € 0.670 billion, while under the stress
scenario net outlays result to be equal to € 1.730 billion.

The different BB- and B+ ratings applied to the model result, during the 12-years period
considered for the model, in an average 21.906% and 34.828% cumulated default probability
respectively. Considering a more specific 8-years interval in which net outlays are not null, the

average cumulated default probability is 14.619% and 25.391% respectively (Graph 3.1).
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Graph 3.1. Source: own elaboration.
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It can be concluded that, under the considered model, an increase of 10.772pp (+173.688%) in
the average default probability in the 8-years interval results in an increase of € 1.060 billion

(+250.209%) in estimated net outlays.
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Conclusions

The COVID-19 outbreak has required governments all around to take restrictive measures to
restrain the spread of the virus. These measures had a direct effect on undertakings and the
overall economy, requiring government to implement large public intervention plans in support
to the economic activity.

Crisis periods like the current outbreak have seen governments to massively use government
guarantees to sustain national firms that are facing a liquidity constraint. The European
Commission has recognised the necessity for a regulation, with the purpose of allowing
Member States to manage the difficulties that undertakings are facing, while preserving the
integrity of the EU Internal Market. The Temporary Framework lists the possibilities of aid that
Member States are allowed to implement without the necessity of approval, including limited
amount of aid, guarantees on loans, subsidised interest rate on loans, guarantees on loans
channelled through credit or other financial institutions, and short-term export credit insurance
(European Commission, 2020). Particular attention should be addressed to the amount of
contingent liabilities that Italy and other European Member States are granting: Italy during
2020 has issued guarantee schemes for about 30% of GDP, Germany for 19.6% of GDP, France
for 14.2% of GDP, and Spain for 14.4% of GDP.

Government guarantees result an effective aid with respect to incrementality (Riding, Madill,
Haines, 2007), loan maturity (D’Ignazio, Menon, 2013), and job creation (Riding, Haines,
2001). The results regarding the carried interest rates are more ambiguous (Banca D’ltalia,
2017). At the same time, a central aspect to consider when issuing a guarantee is the risk of
moral hazard (Gropp, Gruendl, Guettler, 2010)

From an accounting point of view, government guarantees, unlike other direct aid interventions,
do not give rise to any direct impact on fiscal balance or on liabilities in the moment in which
they are issued (Bresciani, Cossaro, 2016). At the same time, guarantee fees received for
granting the guarantee have a direct positive impact on fiscal balance, leading to a potentially
distortive situation, that governments may use to defer expenditures (Baldwin, Lessard, Mason,
1983). The structure of contingent liabilities is itself characterised by uncertainty, regarding
both the timing and the amount (International Monetary Fund, 2006). Considering the risks and
potential impacts of these instruments on public finance in the future, ESA 2010 has required
the disclosure of contingent liabilities in budgetary documents.

In the third chapter of this thesis I provided an estimation of the impact on the public finance
of the exposition at the end of 2020 of the “Garanzia Italia” scheme, elaborated during my

internship at “Sogei - Funzione Modelli di Previsione e Analisi Statistiche”. The model has the
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aim of estimating the level of outlays that may derive from the portfolio’s exposition,
examinated under both a basis and a stress scenario. It is particularly important to notice that
the presented model is strictly dependent on the supposed rating for the portfolio. Therefore,
such hypothesis requires to be monitored during the following months, in order to confirm or,
eventually, revise them, basing on a clearer framework, regarding both amounts and the

economic situation of Italian firms.
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Table A.1. Average 1-Year Transition Rates For Global Corporates By Rating Modifier

(1981-2018). Source: Ministero dell’Economia e delle Finanze and Sogei elaboration from

S&P Rating Agency, 2019.
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Table A.2. “Modified” S&P transition matrix. Source: Ministero dell Economia e delle

Finanze and Sogei elaboration from S&P Rating Agency, 2019.
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Table A.3. PIT 2.1 matrix. Source:



Tables A.4-A.33. Markov-Chain method underlying the PIT 2.1 matrix construction.

A Ads Al A A A A BBB+ BBE BBB- BB+ BB BB- B+ B B- ceefe ]
Add 83.82% 6,08% 259% 0,71% 0,17% 0,25% 0,13% 0,00% 0,05% 0,00% 0,03% 0,05% 0,03% 0,00% 0,03% 0,00% 0,05% 0,00%
Ad- 238% 81.28% 1123% 364% 0,73% 034% 020% 0,05% 0,09% 0,05% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%
An 044% 136% 84,05% 8.88% 283% 1.20% 037% 041% 0,14% 0,08% 0,05% 0,03% 0,02% 0,02% 0,00% 0,02% 0,05% 0,04%
Ad- 0,04% 0,11% 393% 82.20% 10,10% 228% 0,63% 0.26% 0,16% 0,07% 0,03% 0,00% 0,00% 0,03% 0,08% 0,00% 0,00% 0,07%
A 0,00% 0,06% 0,46% 4.64% 8198% 9,13% 225% 0,64% 036% 0,09% 0,06% 0,09% 0,01% 0,07% 0,03% 0,00% 0,00% 0,11%
A 0,03% 0,04% 0.23% 043% 556% 8249% 705% 249% 0.90% 0.28% 0,10% 0,10% 0,06% 0,08% 0,02% 0,00% 0,01% 0,11%
A 0,04% 0,01% 0,06% 0,16% 044% 6,78% B161% 755% 207% 0,60% 0,14% 0,14% 0,11% 0,10% 0,02% 0,01% 0,03% 0,13%
BBE+ 0,00% 0,01% 0,05% 0,06% 021% 0,78% 751% 79.92% 841% 164% 0,38% 031% 0,14% 0,16% 0,11% 0,02% 0,06% 0,22%
BBB 0,01% 0,01% 0,04% 0,03% 0,11% 033% 106% 820% B0,61% 648% 142% 0,62% 0.29% 023% 0,12% 0,03% 0,05% 036%
BBB- 0,01% 0,01% 0,02% 0,04% 0,06% 0,15% 027% 125% 9,98% 77.63% 586% 223% 089% 039% 0.24% 0,17% 023% 056%
BB+ 0,04% 0,00% 0,00% 0,03% 0,03% 0,09% 0,09% 045% 173% 1236% 71.24% 8,10% 2,85% 104% 058% 0.26% 039% 0,71%
BB 0,00% 0,00% 0,03% 0,01% 0,00% 0,07% 0,05% 0,18% 052% 2,19% 10,35% 71,69% 927% 2A43% 1,12% 034% 057% 1,18%
BB~ 0,00% 0,00% 0,00% 0,01% 0,01% 0,01% 0,06% 0,10% 025% 039% 187% 10.56% 7033% 930% 336% 089% 0,73% 2,13%
B+ 0,00% 0,01% 0,00% 0,03% 0,00% 0,03% 0,07% 0,04% 0,06% 0,11% 034% 156% 9,00% 6927% 10,13% 2,76% 188% 4,70%
B 0,00% 0,00% 0,01% 0,01% 0,00% 0,03% 0,04% 0,02% 0,05% 0,03% 0,12% 0,25% 1.20% 8,09% 67.99% 10.22% 422% 7.69%
B- 0,00% 0,00% 0,00% 0,00% 0,02% 0,03% 0,00% 0,06% 0,05% 0,11% 0,08% 0,14% 049% 231% 10,65% 5782% 1238% 1585%
oo/ 0,00% 0,00% 0,00% 0,00% 0,02% 0,00% 0,05% 0,03% 0,05% 0,03% 0,02% 0,09% 0.23% 056% 146% 5,36% 24.86% 67.26%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 100,00%

Table A.4. Markov-Chain method, Year 1. Source: own elaboration during the internship at

Sogei.

Ana At An Al A A A BRI+ [T BB- B+ [ - B+ B [ cee/c D
AnA a084% | 1044% | 5.20% 169% 0,43% 052% 0,28% 0,04% 0,10% 0,02% 006% | 009% | o06% | om1% [ oosx | oo1x | ooen | oodn
A+ a12% | 6637% | 1878% | 7.01% 190% 0,86% 043% 0,17% 0,19% 0,10% 001% | 001% [ o00x | ooox | ooox | ooox | ook | ooix
AN 0,80% 220% | 7118w | 1495w | sean 2.49% 0,86% 0,78% 031% 017% 010% | o06% | o04% | oosx | ooex | oo3x | ooex | o0a3x
Ab- 0,09% 0,25% 660% | 6840% | 1682% | 478% 145% 0,62% 0,36% 0,16% 007% | ooxx [ oomix | oorx [ oasw | ooix | ook | oasw
A+ 0,01% 0,12% 0,98% 771% | 6821% | 1529% | a41m LATH 0,78% 024% 013% | 017% | oo4x [ oa3x [ ooex | ook | ook | o23n
A 0,06% 0,08% 0,44% 1.00% 924% | 6907% | 1189% | a69% 187% 061% 023% | o21% [ oasx [ oaex [ oosx | ooix | ook | o2an
A 0,07% 0,02% 0,13% 032% 113% 1124% | 6768% | 1255% | 412% 125% 032% | o29% | o023% | o20% [ owoex | oo3x [ oosk | o3in
BRI+ 0,01% 0,02% 0,10% 0,14% 0,44% 183% 1229% | 6518% | 1384% | 324% 084% | 061% | 031% | o030% | o020% | 006% | 009% | 0s52%
BED 0,02% 0,02% 0,08% 0,07% 022% 0,69% 238% 1334% | 6638% | 1059% | 2,64% 126% | 062% | 046% | 025% | 009% | ol0% | 079%
[ITS 002% 002% 0,04% 0,08% 0,13% 032% 0,65% 285% 1602% | 6171% | 9.13% 397% 176% | 081% | 051% | 031% | 032% 134%
BB+ 0,07% 0,00% 0,01% 0,06% 0,07% 0,18% 023% 1,00% 3,96% 18,72% | 5240% | 1218% | 5.00% 2.03% 116% | 052% | 055% 185%
BB 0,00% 0,00% 0,05% 0,03% 0,01% 0,12% 0,13% 0,40% 123% 463% | 1511% | 5331% | 1372% | 451% 223% | 077% | 080% 295%
BE- 0,00% 0,00% 0,00% 0,02% 0,02% 0,04% 0,11% 021% 053% 1,06% 380% | 1532% | 5139% 582% 183% 119% 5,10%
B+ 0,00% 0,02% 0,00% 0,05% 0,01% 0,06% 0,12% 0,10% 0,14% 0,28% 083% 322% | 1285% | 2976% | 14355% | 474% 262% | 1065%
B 0,00% 0,00% 0,02% 0,02% 0,01% 0,06% 0,08% 0,05% 0,11% 0,10% 026% | 063% 247% | 1149% | a82s% [ 1332% | sasx | 17.79%
B- 0,00% 0,00% 0,00% 0,00% 0,03% 0,05% 0,02% 0,10% 0,11% 017% 016% | 031% 1.00% 391% | 13.83% | 3526% | 1074% | 3a29%
ceeic 0,00% 0,00% 0,00% 0,00% 0,02% 0,01% 0,05% 0,04% 0,06% 0,04% o0s% | o13x [ odex [ o7 200% | as0% | 6a2% | sasmw
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | ooox | opoox [ ooox [ opox [ ooox [ opox | 10000%

Table A.5. Markov-Chain method, Year 2. Source: own elaboration during the internship at

Sogei.

AR At AN Al Bt A A BRI+ [ BED- BB+ BE BE- B+ B [ coofc o
ARA 7288% | 1347% | 772% 2,83% 0,96% 0,83% 0,44% 0,11% 0,16% 0,04% 0,08% 012% 0,08% 0,02% 0,07% 0,02% 0,06% 0,10%
Al 537% | sa46% | 2364% | 9amw 338% 154% 0,72% 035% 0.30% 0,16% 0,04% 0,02% 0,01% 0,01% 0,01% 0,01% 0,02% 003%
AR 1,09% 290% | 6073% | 1897k | s3ax 3.84% 1,43% 1.14% 052% 0.27% 0,15% 0,10% 0,06% 0,07% 0,04% 0,04% 0,06% 0,24%
A 0,15% 0,39% 836% | 5763% | 2L16% | 7.22% 2,40% 107% 061% 0,26% 0,11% 0,06% 0,03% 0,10% 0,16% 0,02% 0,02% 0,28%
A+ 0,03% 017% 149% 967% | 5761% | 1934% | 638% 242% 1.26% 0A42% 0.21% 0.24% 0,09% 0,18% 0,10% 0,02% 0,01% 0,36%
A 0,08% 0,11% 0,63% 161% | 1159% | saea | 1s5a6% | 659% 2A7% 0,98% 0,36% 032% 021% 022% 0,09% 0,02% 0,03% 0,40%
A 0,10% 0,04% 021% 049% 192% | 14p8% | 5704% | 1579% | 601% 192% 0,55% 046% 034% 0,29% 0,12% 0,05% 0,06% 0,52%
BRI+ 0,01% 0,03% 0,15% 022% 0,68% 295% [ 1523 | sazsw | 172s% | a6 132% 092% 0.50% 0,44% 0,29% 0,10% 0.11% 0A7%
BBE 0,03% 0,03% 0,12% 0,12% 0,35% 1,10% 374% | 1645% | 5580% | 13.11% | 3.64% 1,88% 0,98% 067% 0,39% 0,15% 0,15% 129%
[ 0,03% 0,03% 0,07% 0.12% 0,20% 0,50% 1,12% 447% | 1952% | S022% | 1081% | 527% 255% 125% 0,79% 0,44% 038% 225%
B+ 0,09% 0,01% 0,02% 0,09% 0,11% 0,28% 0,43% 1,64% 614% | 2157% | 3985% | 1398% | 6352% 2,90% 172% 0,76% 0,65% 3,.24%
BB 0,01% 0,00% 0,07% 0,04% 0,03% 0,18% 023% 0.67% 2,06% 678% | 1685% | 4108% | 1551% [ 6.08% 322% 1.19% 095% 5.06%
BE- 0,00% 0,00% 0,01% 0,04% 0,03% 0,07% 0,17% 034% 0.84% 1.89% s3a% | 1698% | 3m9a% [ 1510% | 7.46% 261% 150% 8.59%
B+ 0,00% 0,02% 0,01% 007% 002% 0,09% 0,16% 0,15% 0.26% 0,52% 138% 456% | 1405% | 3706% | 1595% | S587% 230% | 1633%
B 0,00% 0,00% 0,02% 0,03% 002% 0,08% 0,11% 0,09% 0,16% 0,18% 041% 1,06% 349% | 1245% | 3556% | 1326% | s526% | 27.81%
B- 0,00% 0,00% 0,00% 0,01% 0,04% 0,07% 0,04% 0,13% 0,15% 0,22% 0,24% 0,50% 1.46% a81% | 1375% [ 2250% | 770% [ aaamm
cecjc | 000% 0,00% 0,00% 0,00% 0,02% 0,01% 005% 0,05% 0,07% 0,06% 0,06% 017% 037% 0,89% 2,04% 3.26% 239% | 9055%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 10000%

Table A.6. Markov-Chain method, Year 3. Source: own elaboration during the internship at

Sogei.

70



Ad A Al A B A A BBEB+ BEB BEB- BB+ BB BB- B+ B B- ceefe [+]
A 65,82% 15.49% 10,01% 407% 156% 1,19% 0,62% 0.21% 0.23% 0,08% 0,11% 0,15% 0,10% 0,04% 0,08% 0,02% 0,06% 0,16%
Ans 6.22% 44.93% 26,54% 12.48% 491% 233% 107% 057% 0,43% 022% 0,06% 0,04% 0,03% 0,03% 0,02% 0,01% 0,02% 0,07%
A 132% 3.28% 52,19% 2151% 10,72% 521% 2,07% 151% 0,75% 0.38% 0,19% 0,14% 0,09% 0,10% 0,07% 0,05% 0,06% 0,36%
An- 0.21% 0,52% 946% 49,15% 23,82% 9,48% 343% 1.59% 0,90% 0.38% 0,16% 0,10% 0,06% 0,14% 0,19% 0,04% 0,02% 0.36%
B+ 0,05% 0,22% 197% 10,86% 49.36% 2191% 8,13% 341% 180% 0,63% 0.30% 031% 0,15% 0.23% 0,13% 0,03% 0,02% 0.50%
L 0,11% 0.14% 081% 221% 13.04% 50,61% 1731% 8.21% 3.86% 138% 051% 0,44% 0.29% 0,29% 0,13% 0,04% 0,04% 0.58%
A 0,12% 0,06% 0,29% 0,68% 2,70% 1582% 48.85% 1781% 7.69% 260% 0,80% 0,64% 0,46% 0.38% 0,18% 0,07% 0,08% 077%
BRE+ 0,02% 0,04% 0,19% 0.30% 095% 402% 1693% 46,07% 19.31% 593% 1830% 123% 0,70% 0.58% 0.33% 0,14% 0,13% 129%
BBB 0,04% 0,04% 0,15% 0,17% 0,48% 153% 5,01% 18.22% 47 84% 14,59% 4.44% 245% 134% 0,89% 0.54% 0.22% 0,19% 1.85%
BEE- 0,04% 0,03% 0,03% 0,15% 0.28% 0,70% 1,64% 597% 21.38% 41,79% 1154% 6,20% 321% 167% 107% 0,55% 042% 3.25%
BB+ 0,10% 0,02% 0,04% 0,11% 0,16% 0,38% 067% 2,34% 8,03% 22A44% 31,33% 1452% 752% 363% 2,22% 0,98% 0,72% 4.80%
BB 0,02% 0,01% 0,07% 0,06% 0,06% 0.24% 0.34% 0,98% 295% BA6% 17,00% 32,73% 15,86% 7,15% 4,04% 157% 1,06% 740%
BB- 0,01% 0,00% 0,02% 0,05% 0,04% 0,11% 0.23% 0,48% 1,19% 2,74% 6.50% 17.04% 30,63% 1524% B.44% 3.20% 170% 12.38%
B+ 0,00% 0,02% 0,02% 0,07% 0,03% 0,12% 0,20% 0.22% 039% 0.80% 190% 551% 1391% 2855% 15 80% 635% 296% 23,15%
B 0,00% 0,00% 0,02% 0,04% 0,03% 0,10% 0,13% 0,13% 021% 0.28% 0,58% 148% 4.19% 12.19% 27 06% 1197% 4.72% 36,86%
B- 0,00% 0,00% 0,01% 0,01% 0,05% 0,08% 0,07% 0,15% 0,19% 027% 0.32% 0,69% 180% 5,16% 12.40% 14.98% 539% 58.45%
cocfc 0,00% 0,00% 0,00% 0,00% 0,02% 0,02% 0,05% 0,05% 0,07% 0,07% 0,08% 0,19% 041% 0,91% 187% 2.25% 1,11% 92.89%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 100,00%

Table A.7. Markov-Chain method, Year 4. Source: own elaboration during the internship at

Sogei.

e At AN Al B A A BRI+ [ BOD- BB+ [ BE- B+ B [ cocfc [
An 5954% | 1673% | 1203% | s535% 2,26% 159% 082% 033% 031% 0,13% 0,13% 0,17% 0,12% 0,05% 0,09% 0,03% 007% 0,23%
Al 678% | 3728% | 2803% | 1458% | 651% 322% 1,47% 0,83% 0,58% 0,29% 0,10% 0,07% 0,04% 0,04% 0,04% 0,02% 0,03% 0,13%
AR 151% 350% | 4518% | 2297% [ 1277 6.56% 2.76% 1.90% 101% 0,49% 0,24% 0,18% 0.12% 0,12% 0,09% 0,05% 0,06% 0,43%
A 0.26% 064% | 1008% | 4241% | 2531% [ 1149% | 448% 2.16% 1.23% 051% 0.22% 0,15% 0,09% 0,17% 0,20% 0,05% 0,03% 0,49%
[ 0,07% 0.26% 239% | 1151% | 4288% | 2344% | 964% 4.33% 237% 0,88% 0,39% 0,38% 0.21% 027% 0,16% 0,05% 0,03% 0,67%
A 0,13% 017% 0,98% 275% | 1385% | 4425% | 1867% | 956 482% 179% 0.67% 0,56% 0,38% 0,35% 0,18% 0,06% 0,05% 0,79%
A 0,14% 0,08% 0,38% 0A7% 34a% | 1680% | 4247% [ 19m% [ 914 327% 1,06% 082% 0,58% 047% 0,.24% 0,10% 0,09% 105%
BRI+ 0,03% 0,05% 0,24% 0,39% 1.24% 5,00% 781% | 3987% | 2046% [ 6398% 2.25% 153% 0.91% 0.71% 0ATH 0,19% 0.16% 171%
[ 0,05% 0,05% 0,18% 023% 0,62% 198% 613% | 19.12% [ 4177% | 1537% [ 5.06% 2.96% 1.68% 1,10% 0,70% 0,30% 023% 249%
BED- 0,05% 0,04% 0,12% 0,19% 0,36% 031% 2.20% 726% | 2219% | 3552% | 1171% | 684% 3.78% 2,05% 133% 0,66% 0,46% 4.33%
BB+ 0,11% 0,03% 0,06% 0,13% 0,20% 0,50% 094% 3.05% a57% | 2221% | 2542% | 1436% | 8.11% 421% 2,65% L17% 0.78% 6,49%
[ 0,03% 0,01% 0,08% 0,08% 0,09% 0,30% 0AT% 132% 3,83% 967% | 1636% | 2685% | 1546% | 7.81% 4,68% 1,89% 1,15% 9.92%
BE- 0,01% 0,01% 0,03% 0,06% 0,06% 0,15% 0,30% 0,64% 157% 353% 721% [ 1631 | 2483k [ 1467% | 8alm 358% 182% | 1632%
B+ 0,00% 0,02% 0,02% 0,08% 0,05% 0,14% 023% 0.29% 0,55% 111% 236% 609% | 1315% [ 2267% | 1490% [ 638% 287% | 2909%
[ 0,00% 0,01% 0,03% 0,04% 0,04% 0,12% 0,15% 0.17% 027% 0,39% 0,75% 1.84% 459% | 1137% | Z114% | 1032% | 407% | 4470%
B 0,00% 0,00% 0,01% 0,02% 0,05% 0,09% 0,09% 017% 0.23% 0,31% 0,40% 0.86% 2.04% 514% | 1070% | 1038% | 383% | 6569%
ceo/c | 000% 0,00% 0,00% 0,01% 002% 0,02% 005% 0,06% 0,08% 0,08% 0,10% 021% 042% 0,88% 164% 158% 065% | 94.19%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% o00% | 10000%

Table A.8. Markov-Chain method, Year 5. Source: own elaboration during the internship at

Sogei.

AN Al AR Al A+ A A BRI+ [ BOD- BB+ BB [ B+ B [ coo/c ]
A 5393% | 17.39% [ 1376% | 6.61% 3,05% 2,05% 1.05% 0,48% 041% 0,18% 0,16% 0,19% 013% 007% 0,11% 0,04% 007% 031%
Al 701% | 312% | 2854w [ 1617% | a0 417% 192% 1,12% 0,75% 037% 0,14% 0,10% 0,06% 0,06% 0,06% 0,03% 0,03% 0.20%
AR 165% 359% | 3939% | 236e% | 1443 | 787% 3,48% 231% 1.29% 0,62% 0.29% 0,22% 015% 0,15% 0,12% 0,06% 0,06% 0.62%
A 032% 075% | 1037% | 37.02% | 2599% [ 1320% [ s551% 2,78% 1,60% 067% 0.28% 021% 0,13% 0.21% 0.22% 0,06% 0,04% 0,64%
[ 0,10% 0,30% 276% | 1180% | 3775% | 2424% | 1082% | 534% 296% 114% 0.50% 0,46% 027% 0,32% 0,20% 0,06% 0,04% 0.85%
A 0,15% 0,19% 1,14% 322% | 1423% | 3920% | 1946% | 1067% | 572% 221% 0,83% 0,69% 046% 0A2% 0,23% 0,08% 007% 102%
A 0,15% 0,09% 0,46% 107% a09% | 1726% | 3747% | 1964% | 1036% [ 390% 132% 1,01% 0,70% 0,56% 031% 0,13% 0,11% 137%
BRI+ 0,05% 0,06% 0,28% 0,49% 153% s85% | 181s5% | 3513% [ 2102% | 784 2.66% 182% 1.12% 0,84% 057% 0.23% 0,18% 2.20%
[ 0,06% 005% 0.31% 0,29% 0.77% 243% 7090% | 1944% | 3707% | 1569% | 553% 3.40% 2,00% 130% 0,85% 037% 0.26% 3.19%
[ 0,06% 005% 0,14% 0,22% 045% 1,14% 277% 833% | 2235% | 3076% | 1156% | 724% 422% 239% 158% 0,75% 0,50% 549%
B+ 0,11% 0,03% 0,08% 0,16% 0,25% 0,62% 1.24% 374% | 1076% | 2141% [ 2122% [ 138sw [ sa1% 4,64% 3,01% 134% 0,83% 3,30%
BB 0,03% 001% 0,09% 0,10% 0,13% 037% 0.62% 167% 262% | 1046% | 1539% [ 2250w [ 1470% [ 815% 5.13% 2,14% 122% | 1256%
BE- 0,01% 001% 0,03% 0,07% 0,08% 0.20% 038% 081% 197% 422% 758% | 1525% | 2067% | 1377% [ 9.02% 3,79% 186% | 2028%
B+ 0,01% 0,02% 003% 0,08% 0,06% 017% 027% 0,36% 0.71% 142% 2.73% 638% | 1215% | 1847% | 1367% | 6.14% 270% | 3462
B 0,00% 0,01% 0,03% 0,05% 0,05% 0,13% 0,17% 0,20% 034% 051% 0,91% 2,12% 276% | 1033% | 1687% | a71% 344% | s136%
B- 0,00% 0,00% 0,01% 0,02% 0,05% 0,09% 0.11% 0,18% 027% 0,36% 047% 1,00% 2.18% 491% 9,04% TATH 281% | 7104%
cco/c [ 000% 0,00% 0,00% 0,01% 0,02% 0,03% 0,05% 0,06% 0,08% 0,09% 0.11% 023% 043% 0,83% 1.40% 1,15% 045% | 95.06%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 10000%

Table A.9. Markov-Chain method, Year 6. Source: own elaboration during the internship at

Sogei.
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ABA Abt Al AR A+ A A BBO+ [ BLD- BB+ [T BE- B+ B [ cee/c ]
AR 4892% | 1761% | 1520% | 7.83% 3.89% 256% 131% 0,65% 051% 0,24% 0,13% 0.21% 0,15% 0,09% 0,12% 0,04% 0.07% 0,40%
Al 726% | 2614% | 2335% | 1740% | 9s54a% 5,16% 241% 1,43% 0,94% 045% 0,18% 0,13% 0,08% 0,09% 0,07% 0,03% 0,04% 0,28%
AR 175% 359% | 3a57% | 2380w [ 1smex | saom | a2 2,74% 159% 0,75% 0,35% 027% 0,18% 0,19% 0,15% 0,07% 0,06% 0.77%
Al 037% 083% | 1042% | 3265% | 2611% | 1464% | 651% 3,41% 139% 0,84% 0,35% 0.27% 0,18% 0.24% 0.24% 007% 0,05% 081%
A+ 0,12% 0,34% 306% | 1183% | 3363% | 2454% | 1199% | 624% 356% 142% 0,61% 0,54% 0,34% 0,36% 023% 0,08% 0,05% 106%
A 0,16% 0.21% 1.29% 363% | 1432% | 3515% [ 1986% | 1158% | 656% 2,63% 1.00% 0.81% 0,55% 0,48% 0,28% 0,10% 0,08% 1.29%
[ 0,17% 0,11% 0,54% 1.26% 465% | 1738% | 3349% | 19.89% | 1137% | 449% 159% 120% 0.82% 0,65% 0,38% 0,16% 0,12% 173%
BRI+ 0,06% 0,06% 0,33% 0,59% 1.82% 657% | 1815% | 3144% | 2117% | 852% 3,03% 2,10% 132% 037% 0,66% 0,28% 0.20% 2,74%
BBD 0,06% 0,06% 024% 0,35% 0,93% 287% 788% | 19.41% | 3a3ax | 1572% | savm 377% 2.29% 150% 099% 0,44% 030% 395%
[ 007% 0,05% 0,16% 0,26% 0,53% 138% 331% 919% | 2211% | 2709% | 1123% | 747% 456% 2,68% 180% 0,85% 053% 6,72%
B+ 0,12% 0,04% 0,10% 0,18% 031% 0,75% 155% 438% | 1162% | 2036w | 18a5% | 131am [ aden 435% 330% 147% 087% | 1018%
BB 0,04% 0,02% 0,10% 0,12% 0,16% 043% [ 078% 2,04% 538% | 1092% | 1430% [ 1941% | 1379% | 825% 543% 232% 126% | 1526%
BE- 0,02% 0,01% 0,04% 0,08% 0,10% 025% | 046% 0,39% 237% 4,80% 771% | 1409% | 1758% | 1276% | ssen 3.86% 185% | 24.18%
B+ 0,01% 0,02% 0,04% 0,09% 0,08% 019% [ 030% 044% 0,89% 171% 3.01% 645% | 1109% [ 1538% | 1236% | s574% 250% | 39.69%
B 0,00% 0,01% 0,03% 0,05% 0,06% 014% | 019% 0.24% 041% 0,63% 106% 233% 4.76% 935% | 1368% | 7.28% 289% | 5693%
B- 0,00% 0,00% 0,01% 0,02% 0,05% 010% [ 0i12% 0,20% 030% 041% 0,54% 1,11% 2,24% 455% 757% 555% 212% | 7510%
ceejc | 000% 0,00% 0,00% 0,01% 0,02% 003% [ 005% 0,07 0,09% 0,10% 0,12% 0,24% 043% 077% 118% 0.86% 033% [ a571%
D 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 000% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 10000%

Table A.10. Markov-Chain method, Year 7. Source: own elaboration during the internship at

Sogei.

e At AR A Bt A A BRI+ [ BED- BB+ BB B B+ B [ cocfc o
An 4443% | 1751% | 1635% | s97% 477% 3,10% 1,60% 0,85% 0,64% 0,30% 0.21% 023% 0,17% 0,11% 0,13% 0,05% 007% 0,50%
Al 72a% | 2210% | 2770% | 1830% | 1089% [ 615% 2.94% 1.78% 1,15% 0,55% 0,23% 017% 0.11% 0,11% 0,09% 0,04% 0,04% 0,38%
AR 182% 354% | 3054% | 2356% | 1695% | 1024% | a95% 3.18% 191% 0,89% 041% 032% 021% 022% 017% 0,08% 0,06% 0,93%
A 042% 030% | 1031% | 2009% | 2536% [ 1581% | 7.46% 4,05% 2A41% 102% 0,43% 0,34% 0.22% 0,28% 0.25% 0,09% 0,05% 0,99%
[n 0,15% 037T% 330% | 1170% | 3029% | 2450% | 1287% | 7.08% 4.16% 171% 0,72% 063% 0,40% 041% 027% 0,09% 0,06% 128%
A 0,18% 023% 142% 396% | 1422% | 3187w | 1999w | 1231% | 734% 303% 1.18% 034% 0,65% 0,55% 033% 0,13% 0,09% 158%
A 0,18% 0,13% 0,62% 1,45% 5103% | 17.27% | 3030% | 1990% | 1219% [ 503% 1,84% 1,38% 0,95% 0,73% 0,45% 0,19% 0,14% 2,12%
BRI+ 0,07% 0,07% 037% 0,69% 2,10% 7.06% [ 1794% | zasam | 2107% | 906% 336% 236% 151% 1.10% 0,75% 032% 022% 331%
[ 0,07% 0,07% 027% 0A1% 109% 3.29% 852% | 19.16% | 3043% | 1556% | 6.10% 4,08% 255% 167% 1,13% 0,50% 033% 477%
BED- 0,08% 0,06% 0,18% 0,30% 0,62% 162% 3,83% 985% | 2163% | 2421% | 1081% | 757% 4.81% 291% 2,00% 0,33% 0,56% 8,00%
BB+ 0,12% 0,05% 0,12% 0.20% 0,36% 0,89% 187% 496% | 1222% | 19.22% | 1586% | 1245% | 8.43% 5,15% 158% 089% | 12.12%
[ 0,05% 0,02% 0,10% 0,14% 0,20% 051% 095% 2,39% 601% | 1113% | 1321% | 1696% | 1284% [ 817% 2,44% 128% | 18.00%
BE- 0,02% 0,01% 0,05% 0,09% 0,12% 0,29% 054% 117% 275% 5.25% 765% | 1293% | 152a% [ 1174% | asan 382% 180% | 27.96%
B+ 0,01% 0,02% 0,04% 0,09% 0,09% 0,22% 0,34% 053% 107% 198% 321% 637% | 1007% | 1303% | 1108% [ 5.28% 228% | as30%
B 0,00% 0,01% 0,03% 0,05% 007% 0,15% 021% 0.28% 0,48% 0,74% 118% 247% 4.64% 821% | 1135% | 6.08% 243% | 6171%
[ 0,00% 0,00% 0,01% 0,03% 006% 0,11% 0,14% 0.22% 033% 0A5% 0,60% 1,18% 223% 4,15% 632% 425% 165% | 78.27%
ceejc | 000% 0,00% 0,00% 0,01% 0,02% 0,03% 0,05% 0,07% 0,09% 0,11% 0,13% 025% 0,41% 0,69% 1,00% 0,66% 026% | 9621%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% o00% | 10000%

Table A.11. Markov-Chain method, Year 8. Source: own elaboration during the internship at

Sogei.

AlA A+ Al Al A+ A A [ [T BB B+ BB BE- B+ B [ coefc D
Ann 4041% | 1717% | 17.25% | 1002% | 566% 3,68% 133% 1.06% 0.77% 0,38% 0,24% 0.26% 0,18% 0,13% 0,18% 0,06% 0,07% 0,60%
At 709% | 1smew | 2674% | 1sg0m | 1z09% | 7uam 3,50% 2,14% 138% 0,66% 0,28% 0.21% 0,14% 0,14% 0,11% 0,05% 0,05% 049%
A 187% 345% | 27a5% | 2306% | 1777% [ 1120w [ sean 3,64% 2,24% 1,05% 0AT% 037% 0,25% 025% 0,20% 0,08% 0,07% 1,11%
Al 047% 096% | 1008% | 2615% | 2536% | 1674% [ 834% 4,69% 285% 122% 051% 041% 0,28% 032% 0.27% 0,10% 0,06% 1,19%
[ 0,18% 0,40% 349% | 1147% | 2755% | 2423% [ 13s8% [ 7.84% 4,76% 2,00% 0,84% 0.72% 047% 045% 0,30% 0,11% 0,07% 153%
A 0.20% 0.25% 154% 423% | 1400% | 2918% | 1392w | 1290% | 8.04% 3,43% 135% 107% 0,74% 061% 0,38% 0,15% 0,11% 1,89%
A 0,19% 0,14% 0,70% 1,64% ssa% | 1701% | 2772% | 1973% [ 1285w | s5sa% 2,08% 157% 1,07% 0,82% 0,52% 0,22% 0,15% 2,54%
BRI+ 0,08% 0,08% 041% 0,79% 23TH 765% | 1760% | 2620% | pomix | 947% 364% 259% 169% 122% 0,84% 037% 0,24% 3,93%
[ 0,08% 0,07% 0,30% 0A7% 1.25% 3,69% 903% | 1878% | 2804% | 1529% | 626% 432% 2,78% 1.84% 1.26% 0.56% 0,36% 5,64%
BED- 0,08% 0,06% 021% 0,33% 0,72% 186% 431% | 1036% | 2103% | 2193% | 1037% | 7.58% 4.98% 3,13% 2.16% 100% 0,59% 333%
B+ 0,12% 0,05% 0,14% 0,23% 0,42% 1,03% 2,18% 548% | 1260% | 1s08% | 1409% | 1171% | 826% 5.26% 3.68% 166% 091% | 1409%
[0 0,05% 0,02% 011% 0,16% 0,24% 0,60% 1,13% 2,74% 654% | 111a% | 1209% | 1503% | 1192w [ 798% 5.64% 251% 128% | 2072%
BE- 0.02% 0,01% 0,06% 0,10% 0,14% 034% 0,63% 136% 3,10% 558% 74a% | 11a8s% | 1336% [ 1076% [ 8.17% 3.72% 173% | 3156%
B+ 0,01% 0,02% 005% 0,10% 0,11% 0,24% 0,38% 0.61% 124% 231% 333% 6.18% 912% | 1119% | 9.88% 4.79% 206% | 48.47%
B 0,00% 0,01% 0,03% 0,06% 0.07% 0,17% 023% 032% 0,55% 085% 128% 255% 4.44% 7.26% 9,36% 5.08% 204% | 65.70%
3 0,00% 0,00% 0,01% 0,03% 0,06% 0,11% 0,15% 023% 037% 0,50% 0,65% 123% 2,17% 3,74% 5,29% 333% 131% | 8s081%
[ 0,00% 0,00% 0,01% 0,02% 0,03% 0,05% 0,07% 0,10% 012% 0,14% 0.25% 0,40% 0,63% 0,84% 052% 021% | 9661%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 10000%

Table A.12. Markov-Chain method, Year 9. Source: own elaboration during the internship at

Sogei.
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A At AN Al At A 2 BBO+ [ BRI [ [ BE- B+ B [ oo/ [
ARA 3678% | 1667% | 1700% | 1096% | 655% 4.29% 2,26% 130% 0,93% 0A5% 0,28% 0.28% 0,20% 015% 0,15% 0,06% 0,07% 072%
At 704% | 1613% | 2559% [ 1924w [ 1315w | aoam 407% 252% 163% 0,77 0,33% 0.26% 0.17% 017% 0,14% 0,06% 0,05% 061%
AR 130% 333% | 2428% | 2239% | 1836% | 1222% | 638% 4.10% 259% 131% 0,54% 0,43% 0,29% 029% 032% 0,09% 0,07% 129%
Al 051% 1,00% 379% | 2369% | 2471% | 17.46% | 9.15% 532% 329% 143% 0,60% 0.43% 033% 036% 0,29% 0,11% 0,07% 1,40%
A 0.20% 0,43% 363% | 1116% | 2528% | 2381% | 1404% [ asa% 533% 2,30% 037% 0,81% 0,55% 0,50% 0,34% 0,13% 0,09% 1,80%
A 0.21% 027% 165% 445% | 1370% | 2695% | 1a73n [ 1336w [ 867 3.81% 152% 121% 0,83% 0,68% 0A43% 0,18% 0,12% 2.24%
A 0,19% 0,15% 077% 181% s84% | 1667% | 2559% | 1947% [ 1337% | s596% 231% 1.74% 120% 091% 0,59% 0,25% 0,17% 3,00%
[ 0,03% 0,09% 045% 0,89% 262% 803% | 17.18% | 2434% | 2045% | 978% 389% 2A1% 186% 133% 0,92% 041% 0.26% 458%
[ 0,09% 0,08% 032% 0,54% 141% 405% 942% | 1832% | 2608% | 1494% | 635% 452% 297% 199% 138% 0,62% 0,38% 655%
BOD- 0,09% 0,06% 0.23% 0,37% 0.81% 2,10% 475% | 1072% | 2035% | 2005% [ 991% 751% 5,09% 3,28% 230% 1.06% 061% | 1070%
B+ 0.12% 0,06% 0,16% 0,26% 0,48% 1,18% 2,49% 593% | 1281% 7o0% [ 1269% [ 11mw | 804 5.29% 378% 1.72% 092% | 1608%
[T 0,05% 0,03% 0,12% 0,17% 0,28% 0,68% 131% 3.07% 637% | 1102% | 1126% | 1346% | 1105% | 7.73% 5.61% 253% 127% | 23.40%
B 0,02% 0,02% 0,06% 0,11% 0,16% 0,39% 0.73% 155% 343% 5.82% 723% | 1086% | 1186% | 985% 7.71% 357% 165% | 3498%
B+ 0,01% 0,02% 0,05% 0,10% 0,12% 027% 042% 0,70% 141% 242% 339% 5.93% 8,26% 9,72% 8,80% 232% 185% | 52.21%
B 0,00% 0,01% 003% 0,06% 0,08% 0,18% 0.25% 035% 0,62% 095% 136% 257% 420% 6A1% 786% 425% 172% | 69.08%
[ 0,00% 0,00% 0,02% 0,03% 0,06% 0,12% 0,16% 0.25% 0,40% 054% 0,69% 1.26% 2,09% 3,34% 4.48% 267% 106% | 82.87%
oocfc | 0.00% 0,00% 0,00% 001% 0,02% 0,04% 0,06% 0.07% 0,11% 0,13% 0,15% 0.25% 0,38% 0.56% 0,71% 0,42% 017% | 9634%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 10000%

Table A.13. Markov-Chain method, Year 10. Source: own elaboration during the internship

at Sogei.

Ann At A At A+ A A BRI+ [T [ B+ BB [ B B [ coo/c [
ANA 3352% | 1605% | 1335% | 1im0% [ 740% 492% 262% 155% 1.09% 054% 031% 031% 0.22% 017% 017% 0,07 0,07% 0.84%
At 683% | 1392% | 2435% | 1938% | 1a05% | s9ax 465% 291% 1.90% 0,90% 0,39% 0,30% 0.20% 0.20% 0,16% 0.07% 0,06% 0.75%
AN 191% 320% | 2183% | z162% | 1875% | 1305% | 7.07% 457% 295% 138% 061% 0,43% 0,34% 032% 0.25% 0,10% 0,07% 1,49%
At 0,54% 1.03% 945% | 2163% | 2396% | 1800% | 9.88% 593% 3.74% 165% 0,70% 057% 0,39% 0A0% 031% 0,12% 0,08% 163%
A+ 0,23% 0,45% 373% | o8 | 2337% [ 2330% | 1458w [ 9.16% 5.89% 260% 1,09% 0.90% 0,62% 0,55% 037% 0,15% 0,10% 2,08%
A 0.22% 0,28% 1.75% 461% | 1336% | 2508% | 19.45% [ 1371m [ 9.24% 417% 169% 134% 0,93% 0,74% 0,48% 0.20% 0,13% 261%
A 0,20% 0,17% 0.84% 196% 610% | 1628% | 2383% | 1914% | 1377% | 635% 251% 191% 133% 0,99% 0,66% 0.23% 0,19% 3,49%
BRI+ 0,10% 0,10% 049% 0,39% 2,86% 834% | 1673% | 2280% | 2004% | 1000% | 409% 3.00% 2.02% 144% 1,00% 0,45% 0.28% 527%
BBD 0,09% 0,08% 035% 0,60% 156% 439% 972% | 1783% | 2443% [ 1456% | 639% 467% 3,14% 2,12% 1,48% 0,67% 0,40% 7.50%
BEE- 0,09% 0,07% 0.25% 041% 091% 234% s14% [ 1097% | 1966% | 1851% | 946% 7.40% 5.15% 339% 242% 1.11% 063% | 12.10%
B+ 0,12% 0,06% 0,17% 0,28% 055% 133% 2.78% 631% | 1289% | 1599% | 1156% | 1034% [ 7.77% 527% 3,83% 175% 092% | 18.06%
BB 0,06% 0,03% 0,13% 0,19% 0.32% 0.77% 1,49% 33TH 732% | 1081% | 1042% | 1217% | 1024% | 740% 551% 251% 124% | 26.02%
B 0,03% 0,02% 0,07% 0,12% 0,19% 045% 0,82% 1,73% 3,72% 537% 694% 996% | 1062% | 902% 7.23% 3,38% 156% | 38,19%
B+ 0,01% 0,02% 0,06% 0,10% 0,14% 0,29% 046% 0,79% 157% 258% 3,40% 5.65% 7.49% 852% 7.82% 347 166% | 55356%
B 0,01% 0,01% 0,04% 0,06% 0,09% 0,19% 027% 0,39% 0,69% 1,04% 1,42% 255% 3.94% 5.66% 6.65% 3.58% 146% | 71396%
B 0,00% 0,00% 0,02% 0,03% 0,06% 0,13% 0,18% 037% 0,43% 0,58% 0.72% 136% 198% 298% 3,75% 217% 087% | 83457%
coofc | o0o% 0,00% 0,00% 0.01% 0,02% 0,04% 0,06% 0,08% 0,11% 0,13% 0,15% 0,24% 0,36% 0,50% 0,60% 035% 014% | 37.21%
D 000% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% 0,00% 0,00% 0,00% 0,00% 0,00% | 100,00%

Table A.14. Markov-Chain method, Year 11. Source: own elaboration during the internship

at Sogei.

AM At An An A+ A A RO+ [ oL [ BB B B [ [ oo/ [
ARA 3058% | 1535% | 1as0% | 1252% | szew 5.56% 3,00% 182% 127% 0,63% 0.35% 0,33% 0,24% 0,19% 0,18% 0,07% 0,07% 037%
At 659% | 1210% | 2306% [ 1935% | 1481% [ 9.84% 5.24% 332% 2,18% 1,03% 0.45% 0,36% 0,24% 0.23% 0,18% 0,07% 0,06% 031%
AR 190% 3,06% | 1973% | 2078% | 1897% | 1378% | 7.71% 5.04% 331% 156% 0,63% 0,56% 0,38% 0,36% 027% 0,11% 0,08% 171%
Al 057% 1,05% 208% | 1987% | 2317% | 1838% | 1054% | 651% 420% 1,88% 0,80% 0,65% 044% 0,44% 0,34% 0,13% 0,08% 1ET%
A 0,25% 0AT% 380% | 1046% | 2175% | 2273% | 1491% [ 972% 642% 2,89% 122% 1,00% 0,69% 0,60% 0A1% 017% 0,11% 2,39%
A 0,23% 0,30% 1.83% 473% | 1299% | 23s0m | 1saem [ 1398w [ a74m 451% 1.36% 1A6% 102% 0.81% 054% 0.23% 0,15% 3,01%
A 021% 0,18% 091% 2,11% 6290% | 1587% | 2236% | 1877% [ 1406% | 669% 2.72% 2.07% 144% 107% 072% 032% 0,20% 401%
BRI+ 0,11% 011% 0.53% 1,08% 3,07% 857% | 1628% | 2151% | 1960% | 1014% | 4.26% 3,17% 2.16% 154% 1,08% 0,43% 0,30% 6,00%
[ 0,10% 0,09% 0,38% 067% 171% 4,69% 993% | 1734% | 2304% | 14.16% | 639% 479% 327% 223% 158% 0,72% 042% 849%
BOE- 0,10% 0,07% 027% 045% 1,01% 257% s49% | 11a3% | 1897k | 1729w | sa0am 7.25% 5,16% 3ATH 251% 1.15% 064% | 1351%
B+ 0,12% 0,07% 0.19% 031% 0.61% 1.48% 3,06% 663% | 1287% | 1507% | 1063% | 973% TATH 521% 3,84% EE 032% | 2002%
[T 0,06% 0,04% 0,14% 021% 0,36% 0,86% 167% 365% 758% | 10354% | 966x [ 1108% | 9s0% 7.06% 5,36% 2A47% 121% | 28356%
[ 0,03% 0,02% 0,08% 0,13% 021% 0,50% 092% 190% 337% 6,04% 6,63% 3,15% 957% 8,25% 6,74% 3.19% 1A46% | 41.20%
B+ 0,02% 0,02% 0,06% 0,11% 0,15% 0,32% 0,50% 0,88% 172% 271% 3,36% 535% 5,80% 752% 6,96% 3.46% 149% | s5857%
B 0,01% 0,01% 0,04% 0,07% 0,10% 0,20% 029% 0,43% 0,76% 1,12% 145% 2,50% 367% 5,00% 567% 3,04% 125% | 7442%
B- 0,00% 0,00% 0,02% 0,04% 0,07% 0,13% 0,13% 0,28% 046% 062% 0.74% 125% 186% 265% 3,18% 1.79% 073% | 8539%
cocfc | o.00% 0,00% 0,00% 0,01% 0,02% 0,04% 0,06% 0,08% 0,12% 0,14% 0.15% 0.24% 0,33% 0,45% 052% 0.29% 012% | 97.44%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 10000%

Table A.15. Markov-Chain method, Year 12. Source: own elaboration during the internship

at Sogei.
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ABA Al Al Ab- At A A BBO+ [T BOD- BB+ BB BE- B+ B [ oeejic ]
A 2792% | 1461% | 1870% | 1314% | 9.05% 6.20% 3.40% 2,10% 147% 0,73% 0,39% 0,36% 0.26% 0.21% 0,19% 0,08% 0,07% 1,13%
Al 632% | 1058% | 2177% | 1918% | 1543% | 1063% | 582% 3,73% 2.48% 1L17% 051% 041% 0.28% 0.26% 0,20% 0,08% 0.07% 107%
A 188% 291% | 1793% | 1992% | 1905% | 1440% | saam 551% 3,68% 174% 077% 0,62% 043% 0,40% 0,30% 0,13% 0,08% 194%
Al 0,60% 1,06% 871% | 1836% | 2235% | 1863% | 1112% | 707% 4,65% 2,11% 0,90% 0,73% 051% 0,48% 0,36% 0,14% 0,09% 2,14%
A 027% 0,49% 383% | 1010% [ 2o36m | 2214w [ 1sasw | 1o2iw | eamm 3,18% 135% 1.10% 077% 0,65% 0,A45% 0,18% 0,12% 27%
A 0.25% 031% 1.90% 281% | 1262% [ 2215% | 1a76% | 1417% [ 1019% | 282 201% 159% 111% 087% 0,59% 025% 0,16% 3,44%
A 021% 0,19% 037% 2.24% 644% | 1545% | 2110% | 1839% | 1428% [ 699% 290% 2.22% 155% 1,15% 0,79% 035% 0,22% 456%
BRI+ 0,12% 0.12% 057% 117% 337% 874% | 1583% | 2042% | 1914% | 1023% | 440% 331% 229% 1,64% 116% 052% 031% 6,75%
[ 0,11% 0,09% 041% 0,73% 186% 496% | 1008% | 1685% | 2185% | 1376% | 636% 48TH 3,38% 233% L6T% 0.76% 0,44% 9,50%
[ 0,10% 0,08% 029% 0,49% 111% 279% 579% | 1122% | 1830% | 1612% | 863% 7.09% 5,14% 353% 257% 1,19% 065% | 1494%
B+ 0,12% 0,07% 021% 0,34% 0,68% 1,63% 332% 690% | 1278% | 1423% | amaw 9,16% 717% 5,11% 3,82% 177% 090% | 2196%
[T 0,06% 0,04% 0,14% 0,23% 0,40% 0,35% 1.84% 3,90% 777% | 1w023% | sgsx | 1046% | ssrw 6,71% 5,18% 2,40% 117% [ 3no1x
BE- 0,03% 0.02% 0,08% 0,14% 0,24% 0,55% 1.02% 207% 4,19% 6.06% 631% 343% 8,68% 756% 6.26% 2.98% 136% | as00%
B+ 0,02% 0,02% 0,06% 0,11% 0,16% 0,34% 0.55% 036% 186% 281% 3,30% 5.04% 6.19% 6.67% 6.20% 3,09% 134% | 6127%
B 0,01% 0,01% 0,04% 0,07% 0,10% 0.21% 0.30% 04AT% 0.82% 119% LAT% 243% 3,40% 442% 4ATH 259% 107% | 76.54%
B 0,00% 0,00% 0,02% 0,04% 007% 0,14% 0.20% 0,30% 0,49% 0,65% 0.75% 122% 174% 235% 272% 150% 061% | 87.20%
coc/c | o00% 0,00% 0,00% 0,01% 002% 0,04% 0,06% 0,08% 0,12% 0,14% 0,15% 0,23% 031% 0,40% 044% 0.24% 010% | 97.64%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 100,00%

Table A.16. Markov-Chain method, Year 13. Source: own elaboration during the internship

at Sogei.

A At AN Al At A 2 BBO+ [ BRI [ [ BE- B+ B [ oo/ [
ARA 3552% | 1385% | 18.66% | 1364% | 5.80% 6.83% 3,81% 2,40% 167% 083% 0,43% 0.39% 0,29% 024% 0,21% 0,09% 0,08% 127%
Al 6,04% 932% | 2o051% | 1391w [ 1592w [ 1136% [ 639% 4,15% 2,78% 132% 0,58% 047% 032% 0.29% 0,23% 0,09% 0,07% 1.25%
AR 136% 277% | 1636% | 13.05% | 1901% | 1492% | 830% 5.96% 4,05% 193% 0,85% 0,63% 0,48% 043% 0,33% 0,14% 0,09% 2,18%
At 0.62% 1,06% 834% | 1705% | 2154% | 1877% | 1163% | 759% 5,09% 2,35% 1,00% 0.81% 057% 052% 0,39% 0,16% 0,10% 241%
A 029% 0,50% 3,85% 974% | 19a5% | 2158% | 1531% [ 1065% [ 740% 3,46% 1,48% 1.20% 0,84% 0,70% 0,49% 0,20% 0,13% 3,08%
A 0.26% 032% 1.96% 436% | 1225% | 2099% | 1s3sm [ 1430% [ 1057w [ saew 2.16% 171% 120% 093% 0,64% 0.28% 0.17% 3,89%
A 022% 0,20% 1,02% 235% 655% | 1503% | 2003% | 18301% | 1443% | 725% 3.06% 236% 166% 123% 0,85% 0,38% 0.23% 5,14%
BRI+ 0,13% 0,12% 061% 126% 3.44% 8586% | 1539% | 1949% | 1869% | 1027% | 451% 3.45% 241% 172% 123% 0,55% 0,33% 7.54%
BBD 0,11% 0,10% 0,43% 0,79% 2,00% 520% | 1047% | 1637% [ 2081% [ 1336% [ 631% 4,92% 3ATH 2,42% 1,74% 0,80% 045% | 1055%
BOD- 0.11% 0,08% 031% 0,53% 1.20% 3,00% 605% | 112a% | 1766% | 1518% | 825% 6.90% 5,09% 355% 262% 121% 065% | 1637%
[ 0.12% 0,07% 022% 0,36% 0,74% 1.78% 355% 7.01% | 1263% | 1347% | 916% 3,64% 687% 499% 3.77% 1.75% 089% | 23a7%
[T 0,06% 0,04% 0,15% 0,28% 0,45% 1,05% 2,01% 4.12% 7.90% 391% 8,38% 9.36% 3,20% 635% 437% 231% 113% | 33.36%
B 0,03% 0,02% 0,09% 0,15% 0,26% 0,61% 1,12% 222% 436% 6,03% 599% 7.78% 791% 6,94% 581% 2.78% 127% | 46.82%
B+ 0,02% 0,02% 0.07% 0,12% 0,18% 037% 059% 1,08% 199% 2,88% 322% 4.74% 5.64% 595% 5.54% 2.77% 120% | 63.69%
B 0.01% 0,01% 0,04% 007% 0,11% 0.22% 032% 0.50% 0,88% 1.24% 1AT% 234% 3.14% 3.92% 4.20% 222% 092% | 7838%
[3 0,00% 0,00% 002% 0,04% 0,07% 0,14% 021% 032% 052% 067% 0,75% 1.19% 162% 2,09% 233% 1.26% 052% | 8833%
coofc | o.00% 0,00% 0,00% 001% 0,02% 0,04% 0,06% 0,03% 0,13% 0,15% 0,15% 0.22% 0,29% 035% 0,38% 0.21% 009% | 97.81%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 10000%

Table A.17. Markov-Chain method, Year 14. Source: own elaboration during the internship

at Sogei.

AnA Afe AN Af- A+ A A BRI+ [ BOD- BB+ BB BB B+ B [ cocfc [
An 2335% | 1309% | 1s50% [ 1405% | 1o48% | 746w 423% 2,71% 189% 0,94% 0A8% 043% 031% 0.26% 0.22% 0,09% 0,08% 143%
Al 5.75% 826% | 1929% | 1855% | 1629% | 1203% | 634% 457% 3,10% 1,48% 0,65% 052% 0,36% 033% 0,25% 0,10% 0,08% 1,45%
AR 182% 263% | 1439% | 1a19% | 1smox | 1536w | 943% 641% 442% 2.13% 0,94% 0.76% 053% 047% 0,35% 0,15% 0,10% 2,48%
Al 0,64% 1.06% 797% | 1smm | 2075k [ 1amiw | 1207% | sosw 553% 259% 111% 0.90% 0,63% 056% A% 0.17% 0.11% 271%
[ 031% 0.52% 3,84% 938% | 1810% | 2004% | 1541% [ 1100% | 7.84% 3.74% 161% 130% 092% 0.75% 053% 022% 0,14% 3.45%
[ 0.26% 033% 2,02% agox | 11838% | 1997% | 1800% | 1439% | 1091% | 539% 231% 183% 139% 1.00% 0,69% 0.30% 0,18% 437%
A 022% 0.21% 1,08% 245% 662% | 1463% | 1901% | 1762% | 1452% | 747% 3.21% 249% 176% 130% 091% 041% 0.24% 5,75%
BRI+ 0,13% 0,13% 0,65% 134% 3,60% 89a% | 1497% | 186a% | 1825% [ 1027% [ 460% 3,56% 251% 1,80% 1,.29% 0,59% 0,34% 8,35%
BBD 012% 0.11% 046% 0.85% 2,14% saz% | tozek | 1sauw | 1990w | 1297w [ e2am 4.94% 353% 2.49% 181% 0.83% 0A6% | 1161%
[ 011% 0,09% 033% 057% 130% 3.19% 627% | 1120% | 1705% | 1436% | 790% 6.71% 5,03% 356% 264% 1.23% 065% | 17.81%
B+ 0,12% 0,08% 0,24% 0.39% 081% 192% 3.77% 727% | 1244% | 1273% | ase% 3,16% 657% 4.85% 3.71% 173% 087% | 2572%
BB 007% 0,04% 0,16% 0.26% 0,49% 114% 217% 432% 7.98% 957% 783% 8,65% 7.64% 6,01% 4,75% 224% 107% | 3560%
B 0,04% 0,03% 0,10% 0,16% 029% 0,66% 121% 237% 451% 5.96% 5,68% 7.20% 724% 637% 537% 259% 1.18% | 49.04%
B+ 0,02% 0,02% 0,07% 0,12% 0,19% 039% 0,64% 1.12% 2,10% 292% 3,12% 4,45% 5,15% 533% 495% 2,48% 108% | 6587%
B 0,01% 0,01% 0,04% 0.07% 012% 0.23% 0,34% 054% 0.94% 1.29% 145% 2.24% 230% 3.49% 3,65% 191% a0k | 7937%
B- 0,00% 0.01% 0,02% 0,04% 007% 0.15% 0.22% 033% 0,55% 0,69% 0,75% 1.14% 150% 1.86% 201% 1.08% 045% | 89.12%
ceo/c | 000% 0,00% 0,01% 0,01% 0,02% 0,04% 0,06% 0,09% 0,13% 0.15% 0,15% 021% 027% 032% 0,33% 0,18% 007% | 97.96%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 10000%

Table A.18. Markov-Chain method, Year 15. Source: own elaboration during the internship

at Sogei.
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AnA Ans an Ad A A [ BEB+ [T Do BB+ BB [ [ [ [ cec/c [
ARA 2137% | 1234% | 1825% | 1437% | 1111% | 807% | 465% 3,02% 2,12% 105% | 052% | 047% | 034% | 028% | 024% | 010% | 008% 1,60%
Ads S46% | 737% | 1813% | 18,12% | 1656% | 1263% | 747% | 4399% 342% 164% | 072% | 058% | 041% | 036% | 028% | 011% | 008% 166%
AR 178% 249% | 1379% | 17,36% | 1868% | 1571% | 991% | 684% | 479% 237% 103% | 083% | 059% | 051% | 038% | 016% | 010% 271%
AR 065% 1,05% 761% | 1490% | 1997% | 1878% | 1245% | 854% 595% 282% 123% | 099% | 069% | 060% | 044% | 018% | 011% 3,02%
[ 033% | 053% 381% | 904% | 17,16% | 2035% | 1546% | 1135% | 835% | 4,00% 173% 140% | 099% | 080% | 057% | 024% | 015% 3.84%
A 027% | 034% 206% | 489% | 1153% | 1008% | 1762% | 1443% | 1120% | 564% 244% 194% 138% 106% | 074% | 032% | 020% | 487K
[ 023% | 022% 112% 250% | 666% | 1424% | 1830% | 1725% | 1456% | 765% 334% 2,62% 185% 137% | 097% | 043% | 026X | 630%
[ 0.14% | 014% | 068% 141% 373% | 898% | 1457% | 1797% | 1782% | 1024% | 467% 3.66% 260% 188% 135% | 061% | 035% | 9.18%
[T 012% | 011% | 048% | 031% 236% 560% | 1023% | 1548% | 19,09% | 12060% | 6.16% | 435% 358% 154% 186% | 085% | 047% | 1269%
BB 011% | 009% | 035% | 061% 139% 337% | 645% | 1117% | 1647% | 1363% | 758% | 632% | 494% 3.55% 2.66% 123% | 065% | 1923%
[ 012% | 008% | 025% | 042% | 087% 2,06% 347% 7A0% | 1223% | 12,15% | 8,06% 772% | 628% | 470% 362% 170% | 085% | 2753%
[ 007% | 005% | 017% | 028% | 053% 123% 232% | 448% | 802% | 9.23% 734% | 8.04% 7,13% 567% | 453% 2,14% 102% | 3775%
[T 004% | 003% | 010% | 017% | 032 | 072% 131% 250% | 463% 5AT% 538% | 667% | 664% SE6% | 497% 240% 109% | 5130%
B 002% | 002% | 007% | 012% | 020% | 042% | 0468% 120% 2,19% 2,94% 301% | 417% | 471% | 480% | 444% 221% | 037% | 6743%
B 001% | o01% | o04% | 007% | 012% | o024% | 036% | 057% | 099% 137% 143% 2,13% 257% 311% | 319% 166% | 070% | B137%
B 000% | 001% | op2% | o04% | 008% | 015k | 023% | 035% | 057% | 071% | 074% 109% 139% 1,66% 175% | 003% | 039% | 8930%
cocfe | om0k | ogox | ooi% | omi% | 000% | o04% | o06% | 009% | 013% | 015% | 015% | o020% | 025% | 028% | 029% | 015% | 006% | 9309%
o on0% | opox | opox | opox | opox | opox | opox | ogox | ogox | ogoex | ogox | ogoox | opox | opox | ooox | opox | ogox | 10000%

Table A.19. Markov-Chain method, Year 16. Source: own elaboration during the internship

at Sogei.

AnA Afe AN Al B A A BBO+ [T BOD- BB+ BB BE- B+ B [ oceic ]
A 1958% | 1161% | 17.92% | 1459% | 1168% | 866% 5.08% 3,35% 236% 118% 057% 051% 03T% 031% 0,26% 011% 0,08% 178%
At 5.17% 660% | 1704% | 1766% | 1673% | 13.16% | 7.98% 540% 3,75% 181% 0,80% 0,65% 045% 0,40% 0,30% 0,13% 0,09% 189%
AR 1,74% 236% | 12,74% | 1655% | 1842% | 1599% | 1036% | 726% 5,15% 252% 1,12% 0,91% 0,64% 0,55% 0A1% 017% 0,11% 3,01%
Al 0,66% 1.04% 727% | 14p0% [ 1323% [ 1asaw | 1277m | asex 636% 3.06% 133% 107% 0,76% 0,65% 0ATH 0,20% 0,12% 3,36%
A 034% 053% 3.77% 371% | 1633% [ 1973% | 1546% | 1163% | as3m 4,25% 185% 150% 1,06% 0,86% 0,60% 0.26% 0,16% 4.26%
A 0,28% 0.35% 2,09% 288% | 1119% [ 1828% | 17.25% | 1444% [ 1145% | 587% 257% 2.05% 146% 1.12% 0,78% 035% 0.21% 5,39%
[ 0.23% 0.23% 117% 262% 668% | 1386% | 1758% | 1689% | 1457% | 7.40% 3,46% 2.73% 134% 144% 102% 0,46% 027% 7.04%
BRI+ 0,15% 0,14% 072% 1,49% 385% a00% | 1az0% | 1733 | 17419 | 1009 | 471w 3.73% 2,68% 194% 141% 0,64% 036% | 10.04%
[ 0,13% 0,11% 051% 037% 238% 576% | 1021% | 1507% [ 1837% [ 1224% | 607% 4.94% 3,61% 259% 190% 0,88% 048% | 1378%
[ 0,11% 0,09% 0,36% 0,65% 148% 354% 661% | 1108% | 1593% | 1299% | 7.27% 6,33% 4,85% 352% 2,66% 1.24% 065% | 2065%
B+ 0,12% 0,08% 027% 0,44% 0,94% 2,20% 4,15% 749% | 1200% [ nsmx [ 760% 731% 5.99% 454% 353% 1,66% 082% | 29.29%
[T 0,07% 0,05% 0,18% 0,29% 0,58% 132% 2, 46% 4,63% 3,02% 8.90% 690% 749% 6.66% 535% 431% 2,04% 037% | 39.78%
BE- 0,04% 0,03% 011% 0,19% 0,34% 0,77 1.40% 262% 471% 5,75% 5,10% 6.20% 6.12% 5,40% 4,60% 2.23% 102% | s339%
B+ 0,02% 0,02% 0.07% 0,13% 0,.22% 041% 0.72% 127% 227% 298% 290% 3.90% 432% 433% 399% 1.99% 087% | 69.59%
B 0,01% 0,01% 0,04% 0,08% 0,13% 0.25% 0.38% 061% 1,04% 134% 140% 2.01% 246% 2,78% 2.80% 1,45% 061% | 832.60%
B 0,01% 0,01% 0,02% 0,04% 0,08% 0,16% 0.24% 03T% 0,59% 0,72% 0.73% 104% 128% 1,48% 153% 0.80% 034% | 9057%
coc/c | o00% 0,00% 001% 0,01% 002% 0,04% 0,06% 0,09% 0,14% 0,15% 0,14% 0,19% 023% 0,25% 0,26% 0,13% 006% | 98.20%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 100,00%

Table A.20. Markov-Chain method, Year 17. Source: own elaboration during the internship

at Sogei.

AnA At AN An- At A A RO+ [T oD BB+ [ BE- B+ [ [ coofc [
ARA 1795% | 1090% [ 1753% [ 1474w | 1209w | a23m 551% 3.68% 261% 130% 0,63% 055% 040% 033% 0.27% 012% 0,09% 1.98%
At 4.89% 595% | 1601% | 17.06% | 1682% | 1362% | 8.46% 5.81% 4,08% 1.99% 0,88% 0.71% 050% 043% 0,33% 0,14% 0,09% 2,13%
A 1,69% z2a% | 1180% | 1578% | 1801% | 1619% | 1076% | 7.66% 551% 2,72% 121% 0,98% 0,70% 0,59% 044% 0,19% 0,12% 331%
Al 067% 102% 694% | 1320% | 1352m | 1355% | 1304% | 935w 6,75% 3.29% 143% 1.16% 082% 0,69% 0,50% 021% 0,13% 3,71%
A+ 035% 0,54% 3.72% 340% [ 1ssom | 1023% | 1543% [ 1187% [ assxn 4,49% 197% 159% 114% 091% 0,64% 0.28% 017% 4,69%
A 0.29% 0,35% 211% 485% | 1087% | 1758% | 1688% | 1442% | 1167% | 6.08% 2,69% 2,15% 154% 117% 0.83% 037% 022% 5.34%
A 023% 0,23% 121% 2,69% 668% | 1351% | 1695% | 1654% | 1454% | 7.93% 3,56% 2,83% 2,03% 150% 1,07% 0,48% 0,.28% 7.72%
BRI+ 0,15% 0,15% 0,75% 156% 396% 2.00% | 138a% [ 1677% 7% | 1002% [ 475% 3,80% 275% 2,00% 1A6% 0,66% 037% | 1091%
[ 0,13% 0,12% 0,53% 102% 249% 590% | 1008% | 1468% | 1771% | 1190% | 597% 492% 3,63% 262% 194% 090% 049% | 1438%
[ 0,12% 0,10% 0,38% 0,63% 157% 3,70% 673% | 1098% | 1542% | 1241% | 699% 6,14% 475% 348% 264% 123% 064% | 2205%
BB+ 0,12% 0,08% 0,28% 047% 1.00% 232% 430% 754% | 1176% | 1105% [ 7.19% 6.94% 573% 438% 3,43% 161% oa0% | 3100%
[T 0.07% 0,05% 0,19% 031% 0,62% 1.41% 2.60% 4,75% 7.99% 3,58% 6.50% 699% 623% 5,04% 4,09% 1.94% 092% | 4172%
B 0,04% 0,03% 0,11% 0,20% 037% 0.83% 148% 2.73% 4.77% 5.63% 483% 577% 5,65% 498% 4.25% 2,06% 034% | 5533%
B 0,02% 0,02% 0,08% 0,13% 0,23% 047% 077% 133% 2,34% 2,93% 2,78% 3,66% 337% 392% 3,59% 1,79% 079% | 7119%
B 0,01% 0,01% 0,04% 0,08% 0,13% 0.26% 0,40% 0,64% 1,08% 135% 136% 132% 227% 2 A9% 2A6% 127% 054% | 8369%
B- 0.01% 0.01% 0,02% 0,04% 0,08% 0.16% 025% 0,38% 0,61% 0.72% 0.71% 099% 1.19% 133% 134% 0,70% 030% | 9L16%
coofc | 000% 0,00% 001% 001% 002% 0,04% 0.07% 0,09% 0,14% 0,15% 0,14% 0,18% 0.21% 0.23% 0,23% 0,12% 005% | 9830%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% o00% | 10000%

Table A.21. Markov-Chain method, Year 18. Source: own elaboration during the internship

at Sogei.
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Ann At AN A Aot A A BRI+ BBE BBL- BB+ [ B B+ B [ oce/fc 1]
A 1648% | 1022% | 17.09% | 1482% | 1264% | 377% 593% 401% 2,86% 143% 0,68% 0,59% 043% 0,36% 0.29% 0,12% 0,09% 2.18%
An 4.62% 539% | 1504% | 16463% | 1684% | 1403% | 832% 621% 441% 2,16% 0,96% 0,78% 0,55% 0ATH 0,35% 0,15% 0,10% 238%
A 164% 212% | 1097% [ 1s0s% | 1777% | 1634% | 1113% | 804% 5,.86% 291% 130% 106% 0,75% 0,63% 0AT% 0,20% 0,12% 3.64%
Al 0,67% 1,00% 663% | 1248% | 1784% [ 1837% [ 1327% [ a71% 7.12% 351% 154% 125% 0,89% 0,74% 0,54% 0,23% 0,14% 4,07%
A+ 037% 0,54% 3,67% 3,10% 1871% | 1537% | 1208% | 930% 472% 2,09% 1,69% 121% 0,96% 0,68% 0,30% 0,18% 5.15%
A 0,29% 0,36% 2,13% 482% 1694% | 1653% | 1a38% | 1184% | ezen 280% 225% 162% 123% 0,88% 0,39% 0,23% 6.50%
A 0,24% 0,24% 1.24% 2,74% 13.18% | 1638% | 1621% | 1240% | soan 3.65% 292% 2,10% 156% 112% 051% 0,29% 342%
BRI+ 0,16% 0,16% 0,78% 162% a98% | 1351% | 16.26% | 1663% | 1003% [ 476% 3.85% 280% 2,05% 150% 0,69% 038% | 11.30%
BBE 0,14% 0,12% 056% 1.07% 601% | 1042% | 1431 [ 1709% | 1157k [ samw 4.88% 3,64% 2,64% 197% 091% 049% | 1599%
BED- 0,12% 0,10% 0,40% 0.72% 3.84% 683% | 1086% [ 1494% [ 1189% [ 672% 5.95% 4.64% 3,43% 262% 122% 063% | 2343%
BB+ 0,12% 0,08% 0.29% 0,50% 2,44% 4,48% 758% | 1151% [ 1057% | 682% 6,50% 5A7% 422% 3,32% 156% 077% | 3264%
BB 007% 0,05% 0,19% 0,33% 150% 273% 4.85% 7.94% 3,26% 6,13% 6,55% 5.84% 4,76% 3,87% 185% 088% | 4355%
[T 0,04% 0,03% 0,12% 0.21% 0.88% 157% 281% 481% 5,49% 458% 538% 532% 4,60% 3,.93% 131% 087% | 57.13%
B+ 002% 0,02% 0,08% 0,14% 0.50% 081% 139% 239% 2,90% 267% 3.42% 365% 356% 3,.24% 161% 071% | 7264%
B 001% 0,01% 0,04% 0,08% 0,14% 027% 042% 067% 111% 136% 132% 181% 209% 2.24% 2,18% 1.12% 048% | 8465%
B 001% 0,01% 0,02% 0,05% 0,09% 0,17% 0,25% 0,39% 0,62% 0.73% 0,69% 0,94% 1,10% 1,19% 1,18% 0,61% 026% | 9169%
/e | o0o0% 0,00% 001% 0,01% 0,02% 0,05% 007% 0,10% 0,14% 0,15% 0,13% 0,17% 0,20% 021% 0,20% 0,10% 004% | 2839%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 100,00%

Table A.22. Markov-Chain method, Year 19. Source: own elaboration during the internship

at Sogei.

e A+ AN Al B A A [ [T BOD- B+ BB BE- B+ B [ cco/c D
ARA 1513% | 957% | 1661% | 1483% | 1303% | lo28% | 635w 435% 3,12% 157% | 074% 0,64% 046% 039% 031% 013% [ 009% 2,40%
Al 436% 491% [ 1215w [ 1610% | 1680% | 1437% [ 934 659% 4,74% 238% 104% 0,85% 0,60% 051% 0,38% 016% [ 010% 2,66%
AN 159% 201% | 1023% | 1436% | 1740% | 1643% | 1145% | a39% 6.21% 3.11% 139% 1,13% 081% 067% 0,50% 021% | 013% 3,98%
Al 0,68% 0,98% 634% | 1183% [ 1719% | 1816% | 134s5% [ 1o03n | 748w 3,73% 165% 1,34% 095% 0,78% 057% 024% | 015% 4,46%
A+ 0,38% 054% 3.60% 782% | 1430% [ 1320% [ 1529% | 1225% [ 9s9% 493% 2.20% 1,78% 1.23% 1,01% 0,72% 032% [ 019% 5.62%
A 0,30% 0.36% 2.14% 477% | 1028% | 1636% | 1619% | 1432% | 1139% | 643% 290% 234% 169% 128% 0,92% 041% | 024% 7.09%
A 0,24% 024% 127% 2.79% 664% | 1286% | 1587% | 1589% [ 1s42% | 8w 373% 3,00% 2.17% 161% 117% 053% | 030% 9,14%
BRI+ 0,16% 0,16% 0.81% 1.68% 4,13% 895% | 1320% | 1579% | 1626% | 993% [ 477% 3,88% 285% 2,09% 154% 071% [ 039% | 1270%
[ 0,14% 0,13% 0,58% 112% 269% 611% | 1005% | 1396% | 1657% | 1126% | 577% 4.84% 3,63% 2,66% 199% 092% | o49% [ 17.09%
BBE- 012% 0,10% 0.41% 0.76% 173% 3.97% 691% | 1073% | 1a49% | 114 | 647% 577% 453% 338% 2.59% 121% | o0s2% | 2a79%
BB+ 0,12% 0,09% 0,30% 052% 113% 256% 456% 759% | 1126% | 1013% [ 649% 627% 522% 4,06% 3.21% 151% | 075% | 3424%
BE 0,07% 0.05% 0,20% 035% 0,71% 158% 2,83% 492% 7.86% 7.96% 5.80% 6,15% 548% 448% 3.66% 175% | o83% | 4529%
BE- 0,04% 0,03% 0,12% 022% 042% 033% 164% 290% 4.83% s3ak | 434 5,03% 485% 426% 3.64% 177% | o81x | sas1m
B 0,02% 0,02% 0,08% 0.14% 0,26% 052% 085% 145% 2.44% 2.86% 255% 321% 3,36% 324% 293% 146% | 065% | 7396%
B 0,01% 0,01% 0,05% 0,08% 0,15% 0.28% 043% 0,69% 1,14% 136% 128% 171% 133% 2,02% 194% 099% | o43% | 85s2%
B- 0,01% 0,01% 0,03% 0,05% 0,09% 0,18% 0.26% a41% 0,64% 073% [ 067% 0,83% 1,01% 1,08% 1.05% 054% [ oz23% | 9216%
coocfc | 000% 0,00% 0,01% 0.01% 0,02% 0,05% 007% 0,10% 0,14% 015% | 013% 017% 0,18% 0,19% 0,18% 003% | 004% | 98.47%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 000% 0,00% 0,00% 0,00% 0,00% 000% | 000% | 100,00%

Table A.23. Markov-Chain method, Year 20. Source: own elaboration during the internship
at Sogei.

AAA [ AR Ad- A A A BEB+ [ [T [T BB [ [ B [ ceefe [
ARA 1390% | 896% | 1610% | 1478% | 1335% | 1075% | 676% | 469% 339% 171% | 080% | 068% | 050% | 042% | 033% | 014% | 010% 2.63%
Al 411% | 448% | 1331% | 1557% | 1670% | 1466% | 974% | 697% 5.07% 151% 113% | 093% | 065% | 055% | 041% | 017% | 011% 2.94%
an 154% 191% | 956% | 1370% | 17.01% | 1647% | 1173% | 873% | 654% 331% 148% 131% | 087% | 071% | 052% | 023% | 014% | 433K
[ 068% | 096% | 606% | 1123% | 1658% | 1792% | 1359% | 1032% | 7A1% 395% 175% 142% 102% | 083% | 060% | 026% | 015% | 486%
[ 038% | 054% 354% 755% | 1374% | 17.72% | 1518% | 1239% | 985% 5,13% 230% 1LAT% 135% 105% | 076% | 033% | 020% | 612%
A 030% | 037k 214% | 472% | 10,00% | 1583% | 1586% | 1425% | 12,11% | 658% 3,00% 242% 176% 133% | 096% | 043% | 025% 7.69%
[ 024% | 025% 130% 282% | 661% | 1256% | 1541% | 1558% | 1433% | 817% 380% 3.07% 2,24% 166% 121% | 055% | 031% | 9.88%
[ 017% | 017% | 083% 173% | 419% | 890% | 1290% | 1537% | 1591% | 942% | 477% 3.91% 289% 2,12% 157% | 072% | 040% | 1362%
) 014% | 013% | 060% 117% 278% | 619% | 997K | 1363% | 1607% | 1096% | 566% | 479% 362% 2,66% 200% | 093% | 049% | 1820%
BB 012% | 010% | 043% | 080% 181% | 408% | 697% | 1059% | 1407% | 1098% | 6.24% 550% | 441% 337% 255% 120% | 061% | 26,12%
[ 012% | 009% | 032% | 055% 1,19% 266% | 447K 75a% | 1102% | 973% 598% | 499% 330% 3,09% 146% | 072% | 3577%
[0 007% | 006% | 021% | 036% | 075% 166% 293% | 499% 7.78% 7.68% 5,79% 515% | 423% 346% 166% | 0,79% | 4694%
[ 004% | 003% | 013% | 023% | 045% | 098% 171% 297% | 48a% 5 20% a71% | 450% 395% 337% 164% | 075% | 6036%
[ 002% | 002% | 008% | 015% | 027% | 055% | 089% 149% 247% 281% 3.01% 311% | 296% 2,66% 132% | 059% | 7516%
B 001% | o01% | 005% | o08% | 015% | 030% | 045% | 077% 116% 135% 161% 178% 182% 173% | 088% | 038% | B629%
B 001% | 001% | 003% | 005% | 009% | 018% | 027% | 04% | 065% | 073% 084% | 094% | 097% | 093% | 048% | 021% | 9257%
cocfc | 000% | 000% | 001% | 001% | 003% | 005% | 007% | 010% | 014% | 015% 016% | 017% | 017% | 016% | 008% | 004% | 9355%
D 000% | opo% | ooox | ooo% | oo0% | ooox | ooox | o000k | 000% | 000% | 000% | 000% | 000% | 000% | 000% | 000% | 000% | 10000%

Table A.24. Markov-Chain method, Year 21. Source: own elaboration during the internship

at Sogei.
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A A AR Ak M A A BBB+ BBE BEB- BB+ BB BB- B+ B B- coofc 1]

Luey 12,78% B38% 1558% 14, 69% 13,63% 11.20% 7.16% 5)02% 366% 185% 0,87% 0,73% 0,53% 0,45% 0,35% 0,15% 0,10% 287%
At 388% 411% 1253% 1503% 16,56% 14.89% 10,10% 733% 539% 2,70% 121% 0,98% 0,70% 0.59% 043% 0,19% 0,12% 3,25%
Ll 149% 181% 8,96% 13,08% 1661% 1647% 1198% 205% 6.86% 3,50% 157% 1.28% 092% 0.75% 0,55% 0.24% 0,14% 4,70%
Al 0,68% 0,94% 5.80% 10,69% 15.99% 17,67% 13,69% 1058% 8,13% 4,16% 1.85% 151% 108% 087% 0,63% 0.28% 0,16% 528%
A 0,39% 054% 347% 7.29% 1322% 17.26% 1507% 1250% 10,09% 532% 2,40% 195% 141% 110% 0,79% 0,35% 0,20% 663%
A 0.31% 0,37% 2,14% 466% 9,74% 1535% 1555% 14,16% 12.20% 6,71% 3,08% 250% 182% 1.38% 1,00% 0,45% 0,26% B32%
LS 0.25% 0.25% 133% ZA5% 6,56% 12.28% 1499% 15.29% 14.23% 821% 385% 3,13% 2,30% 171% 125% 057% 032% 10,64%
BBE+ 0,17% 0,17% 0,86% 178% 4.25% 8.84% 12,63% 1497% 15.58% 971% 4,76% 393% 292% 2,16% 1,60% 0,74% 0,40% 14.54%
BB 0,15% 0,13% 0,62% 121% 2.86% 6.26% 9.88% 1332% 1561% 10,68% 555% 473% 360% 2,66% 2,01% 0,93% 0,49% 1931%
BBE- 0,13% 0,11% 0,45% 083% 188% 4.19% 701% 10.44% 13,67% 10.58% 6,02% 542% 4.30% 3,25% 251% 1,18% 0,60% 743%
BB+ 0,12% 0,09% 0,33% 058% 1.24% 2,76% 4.76% 756% 10,77% 9.34% 5,90% 5.70% 4.77% 3,75% 298% 141% 0,69% 37,25%
BB 0,07% 0,06% 0.22% 0.38% 0,79% 1.74% 3,02% 503% 7.68% 740% 522% 546% 485% 3,99% 3.28% 157% 0.74% 4851%
BB- 0,05% 0,03% 0,14% 024% 047% 103% 178% 303% 483% 505% 392% 442% 4,19% 3678 3,13% 152% 0.70% 6lA1%
B+ 0,03% 0,02% 0,09% 0,15% 0,28% 057% 0,93% 154% 249% 2,76% 233% 282% 287% 2,70% 242% 120% 054% 76,26%
B 0,01% 0,01% 0,05% 0,08% 0,16% 031% 047% 0,74% 1,18% 134% 1,19% 152% 154% 165% 155% 0,78% 0.34% 86,93%
B- 0,01% 0,01% 0,03% 0,05% 0,09% 0,19% 0,28% 043% 0,66% 0,72% 0,62% 0,80% 0,86% 0,88% 083% 0,42% 0,18% 92,95%
coojc 0,00% 0,00% 0,01% 0,01% 0,02% 0,05% 0,07% 0,10% 0,15% 0,15% 0,12% 0,15% 0,16% 0,15% 0,14% 0,07% 0,03% 98.61%
o 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 100,00%

Table A.25. Markov-Chain method, Year 22. Source: own elaboration during the internship
at Sogei.

A At AR Al At A A BRI+ [ BED- BB+ BB BE- B+ B [ coofc 1]

ARA 11,76% | 783% | 1504w | 1455% [ 1385w | 1160% [ 7sam 5.36% 3,94% 2,00% 0,93% 0,79% 057% 0,48% 037% 0,16% 011% 3,13%

Ab 3,65% 379% | nax | 14s0% | 1638% | 1508% | 1044% | 767 571% 2,88% 129% 1,06% 0.75% 0,62% 046% 0,20% 012% 356%

AR 143% 172% 842% | 1250% | 1621% [ 1643% [ 1220% [ 934% 7.17% 3.69% 167% 136% 0,98% 0,80% 0,58% 0,25% 0,15% 5.09%

A 067% 032% 555% | 1020% | 1544% | 1740% | 1377% | 1082% | 843% 4.35% 135% 159% 1.15% 032% 067% 0,29% 017% 572%

A+ 0,40% 054% 3.40% 705% | 1275% | 1682% | 1493% | 1258% | 1030% | sso% 2.50% 2,03% 148% 1,15% 0,83% 037% 021% 7,16%

A 031% 037% 2,14% 459% 949% | 1491% [ 1524w | 1406% [ 1228% | 683% 3,16% 258% 1,88% 1,43% 1,04% 047% 027% 8,96%
A 0,25% 0,26% 135% 2A7% 651% | 1201% | 1460 | 15 [ 140k | azan 3.90% 3,19% 235% 175% 128% 0,59% 033% | 1140%
BRI+ 0,18% 0,18% 0,88% 183% 4.29% a7ex | 1237% | 1461% | 1526% | 9359% 4,74% 3,94% 2.98% 2,18% 162% 0,75% 0a1% | 1547%
BBE 0,15% 0,14% 0,64% 125% 293% 631% 379% | 1302% | 1517% | 1041% | 545% 467% 357% 2,65% 2,01% 0,93% 049% | 2041%
[ 0,13% 0.11% 0,46% 0.86% 195% 428% 704% [ t029% | 1329% | 1022w | saew 5.25% 4,19% 3,18% 2ATH 116% 059% | 2872%
B+ 0,12% 0,09% 0,34% 0,60% 130% 2,85% 4,83% 753% | 1053% | 899% 5,64% 545% 457% 3,60% 287% 136% 067% | 3868%
BB 0,07% 0,06% 0,23% 040% 0,83% 181% 3,10% 5.06% 757% 7.14% 4.96% 516% 457% 377% 3,10% 1.48% 070% | 49.39%
BE- 0,05% 0,04% 0,14% 025% 0,50% 1,08% 1,84% 3.08% 4.80% 4.90% 3.72% 4,15% 391% 341% 291% 141% 065% | 63.16%
B+ 0,03% 0,02% 0,09% 0,15% 0,29% 0,59% 0,36% 158% 250% 2.70% 133% 265% 2.66% 248% 221% 109% 043% | 7727%
B 0,01% 0,01% 0,05% 0,09% 0,16% 032% 049% 0,76% 1.20% 132% 114% 143% 152% 150% 139% 0,70% 031% | 8761%
B- 0,01% 0,01% 0,03% 0,05% 0,10% 0,19% 0,29% 0,44% 0,66% 0,71% 0,60% 0,75% 0,80% 0,80% 0,75% 0,38% 017% | 9328%
cec/c | 000% 0,00% 0,01% 0,01% 0,03% 0,05% 0,07% 0,10% 0,15% 0,15% 0,12% 0,14% 0,14% 0,14% 0,13% 0,07% 003% | 9867%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 10000%

Table A.26. Markov-Chain method, Year 23. Source: own elaboration during the internship

at Sogei.

A Ant An Ar- At A A BRI+ [ BB BB+ [ BE- B+ B [ ceejc [

ARA 1083% | 732% [ 1as0% [ 1a3sx [ 1s02% | n9mx | 7aew 5.69% 421% 2,15% 100% 0,84% 0.61% 051% 0,39% 0,17% 0,11% 3,39%

At 3.44% 350% | 114% [ 1399% | 1617w | 1522% [ 1075% [ 8.00% 6,02% 3,06% 138% 1.13% 081% 0.66% 0,49% 0.21% 0,13% 3,90%

A 138% 164% 793% | 1195% | 1580% | 1636% | 1239% | 961% 7.46% 3,88% 176% 1,44% 1,04% 0.84% 061% 0.27% 0,16% 5.50%

Al 067% 0,90% 532% 974% | 1492% | 17.2% | 1381% | 1103% | 871% 454% 205% 167% 121% 0,96% 0,70% 0,31% 0,18% 617%

e+ 0,40% 0,54% 332% 682% | 1231% | 1640% | 1479% | 1265% | 1049% | 566% 259% 2,11% 154% 1,19% 0.86% 0,38% 0,22% 7.70%

A 031% 037% 2,13% 453% 925% | 1449% | 1495% | 1396% | 1233% | 633% 3,.24% 2,65% 1,94% 1A7% 1,07% 0,48% 027% 9,62%
A 0.25% 0.26% 136% 2,89% 645% | 1176% | 1428% | 1474% [ 1400% | 825% 394% 3.24% 239% 1.79% 132% 0,60% 033% | 1218%
[ 0,18% 0,18% 0,90% 186% 433% a72% | 1212% | 1427% | 1406% | o46% 471% 394% 2.96% 2.20% 164% 0,76% 041% | 16.40%
[ 0,15% 0,14% 0,66% 129% 2.99% 6,35% 969% | 1274% | 1477% | 10.15% | 534% 4,60% 3,54% 2.64% 2.01% 0,33% 049% | 2151%
[ 0,13% 0,11% 048% 0,89% 2,01% 4,36% 705% [ 1004% | 1294% | smmm 5.62% 5,10% 207% 3.11% 2A2% 1,14% 058% | 29.97%
B+ 0,11% 0,09% 0,35% 0,62% 135% 2,93% 4.89% 748% | 1029% | aee% 5,40% 521% 437% 3,46% 2,76% 131% 064% | 40,05%
[T 0,08% 0,06% 0,23% 041% 0.86% 1.88% 3,18% 5,08% 745% 6,89% 472% 4.88% 432% 356% 293% 140% 067% | 5139%
BE- 0,05% 0,04% 0,15% 0,26% 052% 1.12% 190% 3,11% 4,77% 4.75% 354% 391% 3,66% 3.17% 2.70% 131% 061% | 64.42%
B+ 0,03% 0,02% 0,09% 0,16% 0,30% 0,62% 0,39% 161% 251% 2,64% 2.13% 249% 247% 1.28% 2,02% 100% 045% | 78.19%
B 0,01% 0,01% 005% 0,09% 0,17% 033% 0,50% 0,78% 121% 130% 109% 135% 140% 137% 126% 0,63% 028% | 88,18%
3 0,01% 0,01% 0,03% 0,05% 0,10% 0,20% 0,29% 0,45% 0,67% 0,70% 0,58% 0,71% 0,74% 0,73% 067% 0,34% 015% | 9359%
[ 0,00% 0,01% 0,01% 0,03% 0,05% 0,07% 0,10% 0,15% 0,14% 0,11% 0,13% 0,13% 0.13% 012% 0,06% 003% | 9872%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 100,00%

Table A.27. Markov-Chain method, Year 24. Source: own elaboration during the internship

at Sogei.
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ABA Al AN Al A+ A A BBE+ [ BBE- BB+ BE BE- B+ B B [ D

ANA 998% 684% | 1396% | 1437w [ 1215w [ 1231% | 82w 6,01% 4,49% 230% 107% 0,89% 0,65% 054% 041% 0,18% 011% 367%

At 3.24% 324% | 1052% | 1348% | 1594% | 1533% | 1102% | 831% 632% 324% 1,46% 120% 0,86% 0.70% 052% 022% 0,14% 4.35%

A 133% 156% 748% | 1143% | 1540% | 1627% | 1254% | sae% 7.74% 406% 184% 151% 109% 0,88% 0,64% 0,28% 017% 592%

Al 0,66% 0.87% 5,10% 931% | 1442% | 1684% | 1384% | 1121% | 896% 473% 2.15% 175% 127% 1.00% 0,73% 032% 0,19% 6,65%

A+ 0,40% 0.53% 325% 661% | 1190% | 1600% [ 1464% | 1269% | 1066% | sa1m 2,68% 2,19% 160% 123% 0,90% 0,40% 0.23% 827%
A 032% 037% 2,13% 4,46% 902% | 1411% | 1468% | 1384% | 1237% | 7.03% 3,30% 271% 199% 151% 110% 0,50% 028% | 1029%
A 0,25% 0,26% 138% 290% 639% | 1152% | 1390% | 1448% | 1387% | 82sn 397% 3,.28% 244% 182% 135% 0,62% 034% | 1298%
BRI+ 0,18% 0.18% 032% 130% 435% 864% | 113a% | 1395% [ 1466w | 934% 4,68% 3,94% 2AT% 221% 166% 37 0A1% | 1734%
[ 0,15% 0,14% 067% 133% 3,05% 638% 959% | 1243% | 1439% [ 991% 5.23% 453% 350% 2.62% 2,00% 093% 049% | 2259%
BBE- 0,13% 0.11% 0,49% 0,32% 207% 443% 7.06% 993% | 1260% | 956% 5,44% 4.94% 396% 3.04% FERE] 111% 056% | 3120%
BB+ 0,11% 0,09% 0,36% 0,65% 1,40% 3,01% 4.95% 743% | 10,06% | 836% 518% 4,99% 4,19% 332% 2,66% 126% 062% | 4137%
B 0,08% 0,06% 0,24% 043% 030% 1.94% 324% 5.09% 733% 6.66% 450% 462% 4,08% 337% 277% 133% 063% | 5272%
BE- 0,05% 0,04% 0,15% 027% 055% 1,17% 195% 3.15% 4,73% 461% 337% 3,68% 342% 2.96% 252% 122% 057% | 6560%
B+ 0,03% 0,02% 0,09% 0,16% 032% 0,64% 103% 1.64% 251% 258% 2,03% 234% 230% 2,10% 185% 031% 0A1% | 73.04%
B 0,01% 0,01% 0,05% 0,09% 017% 0,34% 0,52% 0,80% 121% 128% 1,05% 127% 130% 125% 1,14% 057% 025% | 88,69%
B- 0,01% 0,01% 0,03% 0,05% 0,10% 0,20% 0,30% 0,45% 0675 0,69% 056% 067% 0,69% 0.67% 0.61% 0,30% 014% | 9336%
cocfc | onox 0,00% 0,01% 0,01% 0,03% 0,05% 007% 0,10% 0,15% 0,14% 0.11% 0,13% 0,13% 0.12% 0,11% 0,05% 002% | 98.77%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 10000%

Table A.28. Markov-Chain method, Year 25. Source: own elaboration during the internship

at Sogei.

AN Al An Al At A A BRI+ BBE BB [ BB BE- B+ B [ oo [i]

AR 9,20% 639% | 1342% | 1398w [ 1423% [ 1251% | 861w 6,33% 4,76% 245% 1,14% 0,95% 0,69% 057% 043% 0,19% 012% 396%

Al 3.05% 301% 995% | 1299% | 1568w | 1539% [ 1127% | 861w 6.62% 342% 155% 127% 091% 0,74% 0,55% 0.24% 0,14% 461%

A 139% 143% 707% | 1094% | 1499% | 1615% | 1267% | 1009% | 801% 423% 193% 158% 1.15% 0,92% 067% 0,30% 017% 6,35%

Al 0,66% 0,85% 489% 892% | 1395% | 1655% | 1384% | 1137% | s20m 490% 2.24% 183% 133% 1.05% 0,76% 0,34% 0.20% 7.13%

A 0,41% 0,53% 3,17% 64a0% | 1152% | 1562% | 1440% [ 1272% | 1o0m1% | sasw 2.76% 2.26% 1.66% 1.28% 0,93% 042% 0,24% 8.85%
A 032% 037% 211% 439% ga1% | 1375% | 1421% [ 1373w [ 1238w [ 7a0m 3,36% 277% 2.04% 155% 1.14% 052% 029% | 1097%
[ 0.25% 027% 139% 231% 633% | 1179% | 1359% | 1423% | 1374% | 824% 4,00% 331% 2ATH 185% 137% 0,63% 035% | 1378%
[ 0,19% 0,19% 0,94% 133% 438% 857% | 1166% | 1365% | 1438% | suw 4,65% 393% 2,98% 222% 167% 0.77% 041% | 1829%
BBD 0.16% 0,15% 0,69% 136% 3,10% 640% a48% | 1222% [ 14p4m | a67% 5,13% 446% 3,46% 2.60% 139% 0,93% 048% | 2367%
BOD- 0.13% 0,12% 0,50% 095% 2,13% 4.50% 7.05% 984% | 1228% | 9.26% 527% 4.80% 3.86% 297% 232% 1,09% 055% | 32.40%
[ 0,11% 0,09% 037% 067% 1,45% 308% 4.93% 73TH 9,84% 8,08% 497% 4,78% 4.01% 3.19% 255% 121% 059% | 42.65%
[ 0,08% 0,06% 0,25% 044% 0,34% 200% 3,30% 5.09% 721% 643% 430% 439% 3,86% 3,19% 262% 1.26% 060% | 5399%
BE- 0,05% 0,04% 0,15% 0,28% 057% 121% 2,00% 317% 468% 2A7% 3,22% 348% 321% 277% 234% 1,14% 053% | 66.70%
B+ 0,03% 0,02% 0,09% 0.17% 033% 0,66% 1.05% 166% 250% 251% 193% 221% 2.18% 194% 1.70% 0.84% 038% | 79.83%
B 0,01% 0,01% 0,05% 0,09% 0,18% 0,35% 0.53% 0.81% 123% 125% 1,01% 119% 121% 115% 1,04% 051% 023% | 83.16%
[ 0,01% 0,01% 0,03% 0,05% 011% 0,21% 031% 0,46% 0,67% 067% 053% 0,63% 0,64% 0,61% 0,55% 0,.28% 012% | 9412%
[ 0,00% 0,01% 0,01% 0,03% 0,05% 0.07% 0.11% 0,15% 0,14% 0,10% 0,12% 0.12% 0.11% 0,10% 0,05% 002% | 98an%
[ 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% | 10000%

Table A.29. Markov-Chain method, Year 26. Source: own elaboration during the internship
at Sogei.

ARA Al AR AR A+ A A BBO+ [T BEL- B+ BB BE- B+ B [ cee/c D

Ann 8,43% 597% | 1289% | 1368% | 1428% | 1288% | 834% 6,63% 5.04% 261% 131% 101% 0.73% 0,60% 0,46% 0,20% 0,12% 427%

At 2ATH 2 80% 941% | 1251% | 1541% | 1542% | 1150% | s89% 6,90% 3,59% 163% 134% 037% 0.78% 0,58% 0,25% 0,15% 5,00%

A 1,.24% 141% 670% | 1048% | 1460% | 1600% | 1277% | 1030% [ 8.26% 2,40% 202% 1,66% 121% 0,96% 0,70% 0,31% 0,18% 6,80%

Ab- 0,65% 0.83% 4,70% a56% | 1350% | 1626% | 1382w | 1151% [ 942 5,06% 232% 130% 1,39% 1.09% 0,79% 0,35% 0,20% 7.64%

A 0,41% 052% 3,10% 621% | 1116% | 1525% [ 1433% [ 1273% [ 1084% | s08% 283% 233% 171% 131% 0.96% 0,43% 0,25% 9.44%
A 032% 037% 209% 432% 861% | 1342% | 1415% | 1361% | 1239% | 7.16% 341% 281% 2,09% 158% 117% 0,53% 029% | 1167%
2 0.25% 027% 140% 291% 626% | 1107% | 1330% | 1399% | 1360% | 8.23% 401% 334% 250% 1.88% 140% 0,64% 035% | 1459%
BRI+ 0,13% 0,19% 0,95% 196% 439% s49% | 1145% | 1337% [ 1a11% | s08% 461% 391% 297% 2,23% 1,68% 0,78% 042% | 1923%
BED 0,16% 0,15% 0,71% 1,40% 3,15% 641% a3ex | 119a% | 1370% | 945% 5.03% 439% 341% 258% 138% 0,92% 048% | 2474%
BEB- 0,13% 0,12% 051% 0,98% 2.18% 455% 7.03% 969% | 1193% | sg8m 5.11% 466% 3,75% 2.89% 226% 107% 054% | 3358%
B+ 0,11% 0,09% 0,38% 0,69% 1,49% 3.14% 5,01% 730% 962% 781% 4.78% 459% 3,85% 3.06% 246% 117% 057% | 4387%
BB 0,08% 0,06% 0,25% 0,46% 037% 2.05% 334% 5,08% 7.08% 622% 4.11% 417% 3,66% 3.02% 2,48% 119% 057% | 5519%
B 0,05% 0,04% 0,16% 0,29% 059% 125% 2,04% 3,19% 4,63% 433% 30T% 3.29% 3,02% 259% 2,19% 106% 049% | 67.74%
B+ 0,03% 0,02% 0,10% 017% 034% 0,68% 1,08% 168% 249% 2A45% 185% 2,08% 2,00% 1.80% 157% 77 035% | 8055%
B 0,01% 0,01% 0,05% 0,09% 0,18% 035% 054% 082% 122% 1.23% 096% 1.13% 1,13% 1.05% 094% 0A7% 021% | 8959%
[3 0,01% 0,01% 0,03% 0,05% 011% 021% 031% 0,46% 0.67% 0,66% 051% 0,60% 0,60% 0.56% 0,50% 0,35% 011% | 3435%
cocfec | o00% 0,00% 001% 0,01% 0,03% 0,05% 0,08% 0,11% 0,14% 0,13% 0,10% 0,11% 0,11% 0,10% 0,09% 0,04% 002% | 98.36%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 10000%

Table A.30. Markov-Chain method, Year 27. Source: own elaboration during the internship
at Sogei.
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A A+ AN Al Ao A A BB+ [ BBD- B+ [ BB- B+ B [ cocfc [

A 7.84% 557% | 1237% | 1341% | 1429% [ 1312% | 9.24% 693% 531% 2.76% 128% 107% 0,78% 0,63% 0,48% 021% 0,13% 459%

At 2.70% 261% 891% | 1205% | 1513% | 1542% | 1169% | 3.15% 7.18% 3,76% 172% 141% 102% 0.82% 0,60% 0.26% 0,16% 5.39%

AR 1,19% 135% 636% | 1005% | 1421% | 1585% | 1285% | 1049% | asom 456% 2,10% 1,73% 1,26% 1,00% 0,73% 032% 0,19% 727%

Al 0,64% 081% 451% g22% | 1308% | 1597% [ 1378w [ 11e3n | asam 522% 2A1% 198% 145% 1.13% 0.A82% 037% 0.21% 3,16%
A+ 041% 052% 3,03% 602% | 1082% | 1490% [ 1817% | 1273% | 1105% [ 619% 290% 239% 1.76% 135% 0,99% 045% 025% | 10,05%
A 032% 037% 2.07% 425% 841% | 1310% | 1390% | 1348% | 1238% | 7.22% 346% 2ATH 2.13% 161% 1,19% 054% 030% | 1238%
A 0,26% 027% 141% 2,90% 620% | 1087% | 1303% | 1376% | 1346% | 8.20% 4,02% 337% 2,53% 190% 1,42% 0,65% 035% | 1541%
BRI+ 0,19% 0,19% 097% 198% 4,40% 341% [ 1122w [ 1300% [ 138s5% [ sasw 456% 3.89% 297% 223% 169% 0,78% 042% | 2017%
BBE 0,16% 0,15% 072% 143% 3,19% 6.42% 927% | 1175% | 1338% | 3.23% 4.93% 431% 33TH 255% 196% 031% 048% | 2579%
[ 0,13% 0,12% 053% 1,01% 223% 4,60% 7.01% a5a% | 1169% | 872% 4,95% 452% 3.65% 282% 221% 1,04% 053% | 3472%
B+ 0,11% 0,10% 039% 071% 154% 3.20% 5.04% 722% 3,41% 7.56% 4,60% 241% 3,70% 294% 236% 1,12% 055% | 4505%
BB 0,08% 0,06% 0.26% 047% 100% 2.10% 338% 5,06% 6.96% 602% 394% 397% 3,48% 2,86% 235% 1,13% 054% | 5633%
B 0,05% 0,04% 0,16% 0.29% 0,61% 128% 2.08% 3,19% 457% 4.20% 293% 3.11% 2.84% 243% 2.05% 0,39% 046% | 68.70%
B+ 0,03% 0,02% 0,10% 0,18% 0,35% 0,70% 1,10% 169% 2ATH 2,38% 177% 196% LATH 167% 145% 0.71% 032% | 8122%
B 0,01% 0,01% 0,05% 0,10% 0,13% 0.36% 0,55% 0,83% 122% 1.20% 0,32% 106% 1.05% 037% 0.86% 043% 019% | 8939%
B- 0,01% 0,01% 0,03% 0,06% 0,11% 021% 0,32% 047% 067% 0,64% 0,49% 056% 0.56% 052% 0,46% 023% 0,10% | 9456%
cce/c | 000% 0,00% 0,01% 0,01% 0,03% 0,05% 0,08% 0,11% 0,14% 0,13% 0,10% 0,11% 0,10% 0,09% 0,08% 0,04% 002% | 9830%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 000% 0,00% 0,00% 0,00% 0,00% 0,00% | 10000%

Table A.31. Markov-Chain method, Year 28. Source: own elaboration during the internship

at Sogei.

AN Al AN Al N A A BRI+ [ BRI B+ BB [T B+ B [ cooic ]

A 7.25% 521% | 1186% | 13.12% | 1426% | 1332% | 953% 7.22% 557% 291% 135% 112% 0,82% 067% 0,50% 0,22% 0,14% 492%

At 2,54% 2,44% 845% | 1161% | 1483% | 1540% | 1186% | 939% 7.44% 3,93% 1,80% 1,48% 1,07% 0,86% 0,63% 0,28% 0,16% 5,80%

A 1.15% 1.23% 6,04% 964% | 1383% | 1567% | 1291% [ 1066% [ 873% 471% 218% 1.79% 131% 1,03% 0,76% 0,34% 0,19% 7.75%

Al 0,63% 0,78% 434% 7a0% | 1268% | 1569k | 1374w [ 1173% [ 981% 5.36% 249% 2.04% 150% 1.17% 0,85% 0,38% 0.22% 8.69%
e+ 0,41% 051% 2.96% 585% | 1051% | 1457% | 14.00% | 1272% | 1115% | 630% 2aT% 2.45% 181% 139% 102% 0,46% 026% | 10.67%
A 032% 037% 2,05% 4,18% 822% | 1281% | 1367% | 1335% | 1236% | 7.26% 350% 291% 2,17% 1,64% 122% 0,56% 031% | 13,10%
A 0.26% 027% 141% 290% 613% | 1067% | 1277% [ 13sam [ 133w | aumw 4,03% 338% 255% 1392% 143% 0,66% 036% | 1624%
[ 0.19% 0,20% 098% 200% 4,40% 833% | 1108% | 128a% | 1360% | sanw 452% 387% 296% 2.23% 169% 0,78% 042% | 2111%
[ 0,16% 0,15% 073% 145% 3.23% 641% 3,16% | 1152% | 1308% | 9.03% 4.83% 424% 331% 151% 194% 031% 0ATH | 2684%
[ 0,13% 0,12% 054% 103% 227% 4,64% 6,98% 939% | 11481% | 847% 481% 439% 355% 2,75% 2,16% 1.02% 051% | 3584%
B+ 0.11% 0,10% 0,40% 0,73% 157% 3,.25% 5,05% 7.15% 9,20% 732% 443% 424% 355% 2,83% 227% 1.08% 053% | 4619%
[T 0,08% 0,06% 027% 0,49% 1.03% 2,15% 3,42% 5.04% 6.83% 5.83% 377% 3,79% 330% 2.72% 223% 107% 051% | 57.41%
- 0,05% 0,04% 017% 0,30% 0,63% 131% 2,11% 3.20% 4,50% 407% 280% 295% 168% 2.28% 193% 0,93% 043% | 63.62%
B+ 0,03% 0,02% 0,10% 0,18% 0,36% 0.72% 1,12% 170% 245% 231% 169% 186% 175% 155% 134% 0,65% 030% | 8185%
B 0,01% 0,01% 0,05% 0,10% 0,19% 037% 056% 0,84% 121% 1,17% 0,88% 1,00% 0,98% 0,89% 0,79% 0,39% 018% | 9036%
3 0.01% 0,01% 0,03% 0,06% 0.11% 0,22% 032% 047% 0675 0,63% 0ATH 053% 052% 048% 0A2% 021% 009% | 94.75%
coc/c | o.00% 0,00% 0.01% 0,01% 0,03% 0,05% 0,08% 0.11% 0,14% 0,13% 0,09% 0,10% 0,10% 0,09% 0,08% 0,04% 002% | 9893%
D 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 10000%

Table A.32. Markov-Chain method, Year 29. Source: own elaboration during the internship
at Sogei.

AAA Al Al AR Ao A A BBO+ [T BOD- BB+ BB BE- B+ B [ ceejc D

Ana 6,70% 487% | 1137% | 1282% | 1421% | 1350% | 9,79% 7.50% 5,84% 3ATH 142% 118% | 086% 0,70% 053% 0,23% 0,14% 5.26%

At 2A0% 229% | so2% | 11a9% [ 1asam [ 1535% | 1zom | 9% 7.69% 4,09% 1.38% 155% 113% 0.30% 0.66% 0,29% 017% 623%

AN 1.10% 123% | 575% 926% | 1346% | 1549% | 1295% | 1082% | 894% 4.86% 2.26% 136% 137% 107% 0.73% 0,35% 0,20% 8.25%

Al 062% 076% | 418% 761% | 1z29% | 1540% [ 1367% [ 1181% [ agsw 5,50% 256% 2,11% 155% 120% 0,88% 0,40% 0,23% 9,24%
A+ 041% 051% 2,89% 568% | 1021% | 1425% | 1384% | 1269% | 1123% | 639% 3,03% 251% LE6% 142% 1.05% 047% 027% [ 1130%
A 032% 037% 2,03% 4,11% 805% | 1253% | 1344% | 1322% | 1233% | 730% 353% 2.95% 221% L67% 124% 057% 031% | 13.83%
A 026% 027% 141% 2,89% 606% | 1048% | 1250% [ 1333w [ 1318% | a13% 4,03% 3,40% 257% 134% 145% 067% 036% | 17.07%
BRI+ 0,19% 020% | 0399% 2.02% 4,40% 825% | 1086% | 1260% | 1333% | &70% 247% 3.84% 235% 223% 1.69% 0.79% 042% | 22.05%
BB 0,16% 016% | 075% 1,48% 3.26% 6,40% 905% | 1131% [ 1280% | 383% 4.74% 217% 327% 2,49% 192% 0,90% 046% | 2787%
BEE- 0,13% 012% | 055% 1,05% 231% 467% 694% | 924% [ 1115% | 824% 467% 427% 345% 268% 2.10% 0,99% 050% | 3693%
BE+ 0,11% 010% | 040% 0,75% L61% 3,30% 5.06% 7.07% 9,00% 7.10% 427% 4,08% 3A1% 272% 2,18% 1,04% 051% | 47.28%
BE 0,08% 007% [ 027% 0,50% 106% 2,19% 3.45% 501% 6,70% 5.64% 3,62% 3,62% 3.14% 258% 2.12% 1,01% 049% | sa44%
BE- 0,05% 004% | 017% 031% 0,65% 135% 2.14% 3.20% 4,44% 395% 2,68% 280% | 253% 2,14% 180% 087% 041% | 7047%
[N 0,03% 002% | 010% 0,18% 037% 0,74% 1.14% 171% 2,43% 2.26% 161% 1.76% 164% 144% 128% 0,61% 028% | 8243%
B 001% 001% [ 005% 0,10% 0.20% 0,38% 057% | 085% 1.20% 1.14% 085% 095% [ 091% 083% 0.73% 0,36% 0,16% | 9063%
B- 0,01% 0,01% [ 003% 0,06% 0,11% 022% 033% [ 047% 0,66% 0,62% 045% 050% | 049% 044% 039% 0,19% 009% | 9493%
ccejc | o00% 000% [ 001% 0,01% 0,03% 0,05% 008% [ 011% 0,14% 0,13% 0,09% 010% [ 009% 0,08% 0,07% 0,03% 002% | 9a97%
D 0,00% 000% | 000% 0,00% 0,00% 0,00% 000% | 000% 0,00% 0,00% 0,00% 000% | 000% 0,00% 0,00% 0,00% 0,00% | 10000%

Table A.33. Markov-Chain method, Year 30. Source: own elaboration during the internship

at Sogei.
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