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Chapter 1

Main Introduction

The capability of banks and financial institutions to protect them from a downturn period is a ne-
cessity for financial stability. The high interconnectivity of the financial ecosystem contributes
to a domino effect leading to mass defaults. Although other risk types are not to be underesti-
mated, the credit risk has been the major cause for several crisis events, including the financial
crisis and the Euro sovereign crisis. The credit risk framework of the Basel III Accord has been
improved on and updated to address some of its issues and to make it more robust. With time,
the framework is becoming increasingly complex and extensive.

Along with other qualitative measures, the Standardised Approach and the (Foundation and
Advanced) Internal Ratings-Based Approach underlie the quantitative methodology to calculate
the risk weight of each exposure. While the Standardised Approach values simplicity and prac-
ticability, the Internal Ratings-Based Approach focuses on risk sensitivity and flexibility for the
institutions. Addressing unresolved issues from the underlying model and unintended effects
along the various revisions and reforms of these approaches have dominated the discussion on
this topic. This cumulative thesis consists of three essays with focus on related issues concerning
both of these approaches in the credit risk framework.

The first essay discusses the performance of these approaches for non-traditional exposures.

Both approaches are primarily designed for banks. So it is not surprising to observe that some
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rules are especially tailored for loans. For other innovative financial instruments, the adequate-
ness is uncertain to some degree. Although leasing is not particularly a recent invention, the
empirical study in the credit risk context has been difficult due to lack of data.

Based on a unique dataset of 2.4 million active leasing contracts during 2007-2011 originated
from twelve major European leasing companies, we analyse the unexpected losses of simulated
leasing portfolios and compare them to the capital requirements of the Standardised Approach
and the Internal Ratings-Based Approach. To the best of our knowledge, there is currently no
empirical study on this topic with a leasing dataset of comparable size. The results are relevant
for regulatory authorities which plan on a treatment change for leases but cannot judge whether
the changed treatment is adequate and neutral. The analysis confirms that the current framework
is excessively conservative and a 30% reduction in the risk weight for lease contracts still fulfils
these criteria, i. e. the required capital covers the unexpected loss adequately and does not create
an incentive for institutions to offer leases instead of secured loans due to the regulatory capital
requirement alone.

The second essay concentrates on the downturn LGD, which is required for the use of the
Internal Ratings-Based Approach. A published guideline by the EBA serves as the baseline how
the downturn LGD has to be estimated. Unfortunately, the downturn definition adopted by the
conditional PD under the Internal Ratings-Based Approach and the downturn definition by the
downturn LGD guideline are inconsistent (latent variable based versus macroeconomic based).
This mismatch will potentially result in a risk underestimation and inadequate capital coverage.

This underestimation is confirmed by Monte Carlo simulations based on an 18 years default
database of over 50 international large banks. The simulation shows that the current regula-
tory downturn LGD does not pass the minimum survival probability of 99.9% as traditionally
required in the Internal Ratings-Based Approach. An alternative method is offered, which incor-
porates latent variables to address the aforementioned inconsistency. It performs with a survival
rate of 99.9%. Further, it also outperforms the Foundation Internal Ratings-Based Approach in

terms of accuracy. In contrast to other conditional LGD models in the literature, our method



applies not only to market-based LGD but to workout LGD as well.

The last essay of this thesis addresses the strong assumption in the Internal Ratings-Based
Approach that the asset correlation stays constant throughout the years. This parameter holds
the information on how the asset values of firms influence each other. With a high correlation, so
is the co-default probability as well. Argumentatively, co-defaults will lead to a financial crisis.
As the demand in the loan market soared shortly before the financial crisis due to concerns of
the solvency in the banking sector, it may effectively have an impact on the asset correlation in
a financial ecosystem. Corporates with active credit lines may max out their debt to secure their
liquidity. This phenomenon (referred to as a credit run) ensures that there are more loans from
the same borrowers, causing a systematic shift in banks’ portfolio compositions.

Due to its constant asset correlation assumption, the Internal Ratings-Based Approach is
not capable of grasping the impact of a credit run fully. The correlation coefficients in the In-
ternal Ratings-Based Approach have not been recalibrated since their introduction in the Basel
IT Accord. In the literature, studies on asset correlations seem to show inconsistent estimates
as well. Many of the available models require indirect proxies or questionable assumptions.
The straightforward explanation for it may be because the underlying assumption may be over-
simplified. The analysis offers evidence that a credit run increases the asset correlation value.
Consequently, the concept downturn asset correlation may be necessary.

The results of this thesis are aimed for the improvement to the current regulatory framework
regarding credit risk. In its current state, the credit risk framework is in urgent need of improve-
ment. The recent reform on the Basel Accord includes many rudimentary fixes to addressed
some of the related issues, but it cannot be the long-term solutions. Further research for an

alternative approach might be appropriate considering the number of issues.



CHAPTER 1. MAIN INTRODUCTION




Chapter 2

Does the Finalised Basel III Accord Treat
Leasing Exposures Adequately? Evidence from

a European Leasing Dataset

Thomas Hartmann-Wendels, Christopher Paulus Imanto

University of Cologne, Albertus-Magnus-Platz, 50923 Cologne, Germany

2.1 Introduction

Leasing has been understood as a viable alternative to loans and serves as the backbone of SME
finance (Kraemer-Eis and Lang|(2012)). The incentive for leasing is often price- or tax-related.
Firms may also prefer a lease to a financing loan because of the flexibility that a lease can offer.
Sharpe and Nguyen| (1995) show that leasing reduces the cost of financing, especially for firms
with low credit quality. This premise also implies that lessees are more likely to be firms with a
low credit score. They show that the total lease share of low-rated firms that pay no dividends
is 25% higher than the total lease share of high-rated firms that pay dividends. Other literature,
such as |Lease et al.| (1990), points out that many characteristics of leasing contracts remind of

the characteristics of junk bonds. This observation can be explained by the popularity of leases
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in SMEs, which typically have lower creditworthiness compared to large corporates.

On the other hand, [Eisfeldt and Rampini|(2009) argue that the repossession process of leased
assets by lessors is easier than the foreclosure on the collateral of a secured loan. Realdon|(2006)
even argues that the credit spread of a financial lease may even decrease in default probability,
as opposed to a secured loan. Comparing both instruments, the relevant differences in the risk
context may include easier asset seize process in case of defaults due to legal asset ownership by
the lessor, internal expertise about the assets, assets’ revenue generation, and higher seniority.
From the overall perspective, leasing may have a higher default risk, but it may also be coupled
with a higher recovery rate as well. From the regulatory perspective, it is difficult to judge
whether the higher recovery rates can compensate for the possible higher default risk.

This question is especially important for the Standardised Approach (SA) since the risk
weight (RW) of the SA is supposed to reflect the aggregated risk profile combining both the
default risk of lessees and the recovery capability of leased assets. Following the finalisation of
the Basel III framework by the |Basel Committee on Banking Supervision| (2017a)), this essay re-
views the adequateness not only of the SA but also the Internal Ratings-Based Approach (IRBA)
to cover unexpected losses (UL) from a portfolio of leasing exposures. Our analysis is based on
a dataset of 2.4 million lease contracts active during 2007-2011, from which over 112,000 are
defaulted, originated from twelve major European leasing companies operating across 25 Euro-
pean countries. Compared to its peers from other studies (see table [2.1), this dataset contains
more contracts and most importantly also includes the 2008/2009 financial crisis. Due to the
extensive amount of data, a Monte Carlo based approach (a Bootstrapping method with a sim-
ulation, to be exact) is chosen for the portfolio analysis. Similar methodologies with related
context can also be found in Carey| (1998); |Schmit| (2004, [2005)).

Potential losses from a leasing portfolio usually consist of losses from the credit risk as well
as the market risk. The credit risk of a leasing portfolio is linked to the default risk of the lessees
and their ability to pay the leasing obligations. The market risk of a leasing portfolio is mostly

associated with the residual value risk of the leased object and the selling ability of the lessors,
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either after the contract’s termination or after seizing the object due to a default event. This essay
focuses on the credit risk since it is the risk type, which usually takes the biggest portion of the
required capital.

We primarily investigate the question whether the current capital regulation for leasing expo-
sures cover the ULs adequately or any substantial under-/overestimation can be observed. The
simulation confirms that leases, in general, are not as risky as the capital regulation suggests
and we are not alone with this conclusion (Schmit/ (2004, [2005)); Pirotte and Vaessen| (2008));
Eisfeldt and Rampini| (2009)). However, it is well within the design that the Basel Accord is
built to be conservative to act as a fail-safe. How much conservative this fail-safe should be is
to some extent a political discussion. In our simulation, the risk weights (RW) can exceed five-
to eight-fold the ULs and are only weakly risk-sensitive for the SA. Unfortunately, we do not
have a comparable non-leasing dataset to investigate whether this level of conservatism can also
be observed for loan exposures. An excessively conservative and weakly risk-sensitive capital
requirement can be detrimental for the economy. Any risk reduction strategies should always be
reflected accordingly in the capital requirement. Otherwise, there are no incentives to reduce the
overall portfolio risk. Whether the new Basel III framework has already addressed these issues
cannot be answered by similar methodology since some of the changes in the new framework
are fundamental, e. g. corporate exposures have to be evaluated with the foundation IRBA, so
a direct comparison is no longer relevant. Nevertheless, we can expect this gap between the
RWs and the ULs to get wider. On average, a higher minimum regulatory requirement is to be
expected for banks, as reported by the [European Banking Authority| (2019).

A change in the regulatory treatment is entirely the decision of the relevant regulatory au-
thorities. Apart from the over-conservatism issue, other aspects may influence this decision as
well. In this essay, two aspects are essential: adequateness and neutrality. Not only should a
regulatory treatment be adequate to cover the ULSs, but also neutral as the regulatory framework
does not have the intention to favour one financial instrument over the others. We share the

concern that by favouring a particular asset class from the regulatory perspective, there is more
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incentive for institutions to prefer this particular financing instrument to others, ultimately caus-
ing a systematic effect. Some institutions may shift their portfolio to a particular asset class, as
some banks may not necessarily see big differences between a loan with a physical collateral
and a finance/capital lease (Bayless and Diltz] (1988))). This essay does not propose a concrete
change in the regulatory treatment for leasing exposures. Instead, we look for the most such a
treatment change can be, before it starts to give incentives for banks to offer leases rather than
other similar financial instruments. Assuming everything else (risk profile, profit margin, de-
mand, etc.) is similar, the decision whether to offer leases instead of other instruments boils
down to the regulatory capital requirement for each exposure. We show that a 30% reduction in
leases’ RW is the maximum which fulfils the aforementioned conditions and confirms this result
further by using a reverse stress test.

This essay is structured as follows: section [2.2]reviews the relevant literature on the credit
risk profile of leasing, section [2.3] shows an overview of the dataset, section [2.4] explains our
methodologies and assumptions within the simulation, section shows the comparison of the
current capital requirement regulations and the UL, section [2.6] presents the lowest bound of the
RW reduction can be, which still fulfils the adequateness and neutrality conditions, and section
2./|concludes the essay.

The PhD candidate is responsible for the code architecture as well as its implementation,
a part of the methodology design, and the writing of this essay with consultations from and

discussions with the co-author.

2.2 Literature Review

The research on the credit risk of leasing portfolios has been focused too much on the exposure
itself but ignores who most likely leases. If firms resort to leases only as debt substitutes, because
they cannot get a cheap loan, then a leasing portfolio may have a higher level of credit risk than a

loan portfolio on average. From the lessee’s perspective, it often does not play an important role
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whether the asset is financed through a finance lease or a debt. For financial institutions, a lease
and a collateralised loan share many common characteristics. Bayless and Diltz| (1988) find
out through queries that financial institutions, which offer both, do not treat the outstanding of
capital leases and debts differently in the case of a term loan decision. However, this perspective
may change as the leasing industry grows with time and gains more acceptance and popularity.

Since the most popular reason to lease is tax-related, it is reasonable to believe that lessees
are typically firms, which otherwise cannot fully profit from the tax shield by buying the asset.
Without getting into details which accounting, taxation, or bankruptcy law are discussed, the
right for depreciation is generally only granted to the book owner of the asset. Although [Finu-
cane| (1988)); Mehran et al.| (1999) report that tax-related factors are not significantly associated
with the leasing level of firms, the contrary is reported by |Barclay and Smith|(1995); Sharpe and
Nguyen| (1995)); (Graham et al.|(1998). They find out that companies with a high proportion of
tax losses rely more on leasing as financing means. [Lasfer and Levis|(1998) argue that both can
be true after controlling for firm size. They find that tax savings are not a major determinant
for leasing decisions for small firms, but lessees tend to have higher tax losses. By analysing
financial statements, they also find other typical lessees’ characteristics, which are a higher debt-
to-equity ratio, larger in size, and invest more than non-lessees. While SMEs see leases as sub-
stitutes for debt, large firms use leases complementary to debts, which is also reported by |Ang
and Peterson|(1984). Further, Lasfer and Levis|(1998)) observe that small firms lease due to their
growth opportunities, while large firms lease because of tax incentives. Moreover, they report
that small less-profitable companies are more likely to lease, while large lessees are generally
more profitable. |[Krishnan and Moyer (1994) report that less stable firms (cash-flow-wise) are
more likely to use leasing. Sharpe and Nguyen| (1995)) also come to the same conclusion in
regard to the credit quality. Newer evidence from |[Eisfeldt and Rampini| (2009) also shows that
financially constrained firms lease more.

While |[Krishnan and Moyer| (1994) argue that leases reduce bankruptcy costs, [Sharpe and

Nguyen| (1995) report the leasing’s reduction effect of financing cost, especially for firms with
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a low credit score. |Ang and Peterson| (1984) report that firms with more leases tend to be more
levered. |[Eisfeldt and Rampini|(2009)) argue that leasing preserves capital. Although these effects
are positive for lessees, it can also be argued that e. g. firms with low debt capacity are more likely
to lease in order to preserve their debt capacity. While the legal ownership of leased assets can be
seen as an advantage by removing the ownership from the right to use, it also creates an agency
problem. [Flath| (1980); [Wolfson| (1985)) argue that lessees have reduced incentives to preserve
the asset value. In practice, adequate insurance coverage or a purchase option may alleviate
the problem (Krahnen| (1990)) and are often mandatory requirements. Contradicting to this
argument, Hendel and Lizzeri| (2002)) report that leased cars are of higher quality than non-leased
ones. [Lease et al.| (1990) observe that the actual salvage values of assets from leasing contracts
are significantly higher than the expected residual values, although unexpected inflation may also
play a role. In summary, the literature highlights a possible higher default chance of lessees, but
also a higher recovery rate in defaulted leasing contracts.

Although Schmit| (2004); De Laurentis and Riani (2005) report a high recovery rate in
general for leasing exposures, this fact should not be generalised since [Han and Jang (2013);
Frontczak and Rostek| (2015]) point out that the recovery rates depend on many factors such as
the actions taken during the workout processes, the internal disposal costs, and the lender’s dis-
posal policies, which may differ from one lessor to another. Lessors have to deal not only with
the credit risk (default and recovery rate) but also with the market risk (residual value) at the
same time. By studying an automotive leasing dataset, Pirotte and Vaessen|(2008) not only sug-
gest that physical collaterals should be recognised in the capital adequacy regulation to reflect
its low-risk profile better, but also that the residual value risk should not be separated from the
credit risk model for a better risk valuation. In contrast, Miller and Tows| (2018)) use a multi-
step approach which differentiates between asset-based recovery and miscellaneous recovery,
to accommodate a better understanding of both types of recovery and to acquire a stable and
more accurate recovery estimation. [Pirotte and Vaessen| (2008))’s analysis on automotive leasing

shows an anti-cyclical effect for recovery rates. Other works, such as|Schmit and Stuyck! (2002);
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Hartmann-Wendels and Honal| (2010), confirm the independence of vehicle leasing’s recovery
rates from macroeconomic variables. While others see the residual values of leased assets as a
risk, [T'say| (2003) proposes residual values to be potential hedging components. By extending
the lease valuation model by |Grenadier (1996)), Realdon| (2006) shows that a financial lease’s
credit spread may decrease in the lessee’s default probability, as opposed to secured loans, if the
model considers initial prepayments or terminal options which are typical for leasing contracts.
From a qualitative standpoint, the repossession of a leased asset is easier than the foreclosure on
the collateral of a secured loan, as argued by |Pirotte and Vaessen| (2008). With a method similar
to this essay’s, [Schmit (2004} 2005)) confirms the excessiveness of the Basel capital requirements
for leasing exposures. He argues that the retail portfolio loss based on a leasing dataset in nature
is more idiosyncratic than systematic. While we agree that the current Basel capital requirement
might be excessive for leasing, we lack an adequate comparison to confirm that the estimated
ULs from leasing exposures are indeed lower as opposed to the ULs of e. g. secured loans or

bonds.

2.3 Data

Our analysis is based on a historical leasing dataset containing active! contracts during 2007-
2011 originated from twelve major European leasing companies, which is collected by Leaseu-
rope”. The dataset contains more than 2.4 million lease contracts with mobile assets and an
outstanding sum of over €45 billion by the end of 2011. The portfolio covers 25 European

countries?

. To the best of our knowledge, there is no literature based on a leasing dataset
with more than 100,000 defaulted contracts (see table [2.1). Note also that the source of the

dataset is twelve major European bank-owned leasing companies, which have survived the pe-

L All contracts in the portfolio of the participating companies during these years, which are not yet closed.

2L easeurope is a European federation of leasing company associations with currently 45 member associations
across 32 countries. For details: http://www.leaseurope.org

3These include: Austria, Belgium, Cyprus, Czech Republic, Denmark, Finland, France, Germany, Greece, Hun-
gary, Ireland, Italy, Latvia, Luxembourg, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain, Sweden, and the UK.


http://www.leaseurope.org
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Table 2.1: Dataset size comparison on some selected literature with similar context.

Dataset Size Years
Schmit and Stuyck! (2002) 37,259 defaulted lease contracts issued between 1976-2002
Schmit (2004} 46,732 completed lease contracts issued between 1990-2000
De Laurentis and Riani| (2005) 1,118 financial lease operations written off in 2000
Schmit (2005)) 35,861 auto. lease contracts issued between 1990-2000
Pirotte and Vaessen|(2008) 4,828 defaulted auto. lease contracts issued between 1990-2001
Miller and Tows| (2018)) 1,493 defaulted lease contracts executed between 1996-2009

riod 2007-2011. This case is a typical example of survivorship bias, i. e. the dataset consists only
of survivors, although the analysis aims to study the non-survivors. However, we argue that the
magnitude remains small in this case. Nevertheless, it remains difficult to investigate this issue
further since obtaining a portfolio dataset from a defaulted leasing company or any defaulted
institution is not possible in most situations. Other bias types, e. g. bank-ownership, cannot be
ruled out either. Independent leasing companies or captives may exhibit different behaviours or
strategies. However, the relevance to the capital adequacy regulation for them is to some extent
also limited.

From originally thirteen leasing companies, we exclude one due to its extremely low default
rate and abnormally high recovery rate. Benford’s test is performed on the outstanding amounts
of the remaining dataset; no significant deviation can be observed from the Benford’s distribu-
tion. Exclusion of single contracts may occur, e. g. if there are missing variables or multiple data
points with the same contract ID. Granular statistics are avoided for the economic interest of
the participating companies as well as to enable further data collection for future research. The
dataset is the same as used by [Hartmann-Wendels and Imanto| (2019) and largely overlaps with
the one used by |Deloitte| (2013bjal).

The dataset is gathered explicitly with the purpose to assess the implicit RWs of the leasing
activity. The definition of a lease may differ across different accounting standards. In this essay,
the definition of a lease is oriented towards the IFRS definition (at the time of data collection,
the relevant standard was IAS 17), which is an agreement whereby the lessor conveys to the

lessee in return for a payment or series of payments for the right to use an asset for an agreed
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Table 2.2: Number of active leasing contracts in the dataset split by active years and all-time
default status. The default definition relies on the Basel’s default definition, which is either
unlikeliness to pay or 90 days past due. The total number of contracts is lower than the sum of
each year because the statistic is calculated by active years.

2007 2008 2009 2010 2011 Total
Defaulted 6,085 25,657 57,967 71,368 75,719 112,726
Non-defaulted 659,865 1,211,075 1,392,199 1,420,417 1,400,477 2,289,076
Totals 665,950 1,236,732 1,450,166 1,491,785 1,476,196 2,401,802

period of time. Furthermore, the default definition relies on the Basel definition at the time of
the data collection. Table[2.2] depicts the composition of the dataset. Note that the total number
is lower than the sum over all the years. Since the analysis is portfolio-based, it is crucial to
view the dataset by active years (instead of e. g. contract begin). One of the consequences is
also that the ratio of defaulted contracts to the total number of contracts of a particular year will
not result in the default rate but rather the default proportion in the portfolio. In general, default
rates are lower than default proportions in the portfolio, if the workout processes take more than
one year on average. From the regulatory requirement perspective, the default proportion is
more important since these defaults have to be backed with capital, regardless of how long the
workout processes will take.

The dataset only includes mobile leasing contracts. Arguably, other asset categories such as
real estates have a different risk profile and a different regulatory treatment. The assets in our

dataset are categorised into:

* Commercial Vehicles: all registered commercial vehicles of all sizes. Unregistered vehi-
cles fall under "Machinery & Industrial Equipment". Caravans and motorbikes are cate-
gorised under "Passenger Cars".

» Passenger Cars: all new and used, private or business-used cars, as well as caravans and
motorbikes.

* Machinery & Industrial Equipment: all machinery for commercial, industrial, or agri-
cultural use, including harvesters, tractors, and earthmovers. If the asset has a license

plate, it should be considered as "Commercial Vehicles".
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Table 2.3: Number of active leasing contracts split by asset type and all-time default status.
Default status is based on the Basel framework.

Defaulted Non-Defaulted Total
Commercial Vehicles 29,189 379,207 408,396
Passenger Cars 17,746 432,149 449,895
Machinery & Industrial Equipment 29,273 502,524 531,797
Computers & Business Machines 28,047 770,672 798,719
Ship, Aircraft, Railway, Rolling Stock 207 4,323 4,530
Other 7,693 180,714 188,407
Unknown 571 19,487 20,058
Totals 112,726 2,289,076 2,401,802

* Computers & Business Machines: all IT equipment and other business machines, such
as photocopiers.

 Ships, Aircraft, Railway, Rolling Stock

* Other

¢ Unknown

The asset type "Ships, Aircraft, Railway, Rolling Stock" will be excluded from the analysis
because the number of contracts is too small and therefore inappropriate for a Monte Carlo-
based analysis. In contrast, "Other" and "Unknown" are combined for the analysis and are
included. Although we believe that it is not the case with the participating companies, there is a
concerning practice to categorise bad cases as either one of these asset types. We include these
asset types to show that this concern is not justified within our dataset.

From the exposure type, the dataset consists of corporate, institution, retail, and sovereign
exposures, as well as from unknown exposure type. The categorisation of exposure is based on
the Basel II's asset classes. Typical for a leasing dataset, retail exposures make the majority of
the population.

The average duration until contract termination is about 52 months. Typically, there is a
difference in the duration between the asset types, which is proportionate to its amortisation
period. Passenger cars are leased often for a shorter duration, while ships or aircraft for a longer

duration.



2.3. DATA 15

Table 2.4: Number of active leasing contracts split by exposure type and all-time default status.
Default status and exposure type are based on the Basel framework.

Defaulted Non-Defaulted Total
Corporate 36,187 875,349 911,536
Institution 556 95,105 95,661
Retail 71,580 1,237,014 1,308,594
Sovereign 25 8,181 8,206
Unknown 4,378 734,427 77,805
Totals 112,726 2,289,076 2,401,802

Table 2.5: Average of initial outstanding by asset types and exposure types. Exposure type
is based on the Basel framework. Initial outstanding is the nominal outstanding amount at the
beginning of the contract.

Average initial outstanding

Commercial Vehicles €58,493
Passenger Cars €30,596
Machinery & Industrial Equipment €84,822
Computers & Business Machines €21,555
Ship, Aircraft, Railway, Rolling Stock €624,053
Other & Unknown €68,324
Corporate €72,003
Institution €22.913
Retail €34,114
Sovereign €24,092

Table[2.5]shows that larger assets, such as machinery or commercial vehicle, exhibit a higher
average of initial outstanding. Smaller assets with high depreciation rate, such as office equip-
ment, have a substantially lower amount of initial outstanding due to their lower asset values. As
previously argued, ship and aircraft may have a different risk structure since their asset values
are significantly higher. The initial outstanding of corporates is comparatively higher than of
other exposure types. There is a higher proportion of finance leases to operating leases in the
dataset. Table shows that the asset type influences the contract type, e. g. vehicles leases are
often finance leases and office equipments leases are often operating leases.

If the lessee does not meet his obligation, the leasing object can legally be seized by the
lessor. The seized asset can then be sold or re-leased. In some cases, it is not necessarily the
best option to seize the leased assets, since it deprives the cure possibility of the defaulted lessee.

Table shows less than 50% selling rate for each asset categories.
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Table 2.6: Distribution of initial outstandings split by contract and asset type. Contract type is
based on the IFRS lease categorisation.

Finance Lease Operating Lease Total
Commercial Vehicles 19.77% 2.46% 22.23%
Passenger Cars 9.24% 1.01% 10.25%
Machinery & Industrial Equipment 36.84% 3.98% 40.82%
Computers & Business Machines 8.66% 6.34% 15.00%
Ship, Aircraft, Railway, Rolling Stock 1.59% 0.19% 1.78%
Other 7.08% 2.11% 9.19%
Unknown 0.66% 0.07% 0.73%
Total 83.83% 16.17% 100.00%
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Figure 2.1: Histogram of resolution time of closed defaulted contracts

2.4 Methodologies

The main concept of the analysis is to replicate a representative leasing portfolio in a one-year
period by the mean of a Monte Carlo simulation. A similar analysis can be found in Carey
(1998)); Schmit| (2004). Based on historical data, a portfolio with a typical number of contracts
will be drawn randomly with replacement. Since the information about the realised loss on each
resolved contract is available, the loss distribution can be estimated empirically. The 99.9% per-

centile of the loss distribution is defined as the Value-at-Risk (VaR). The advantage of such a
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Table 2.7: Number of defaulted leasing contracts broken down by asset type.

Total asset sold
Commercial Vehicles 29,189 12,754
Passenger Cars 17,746 6,027
Machinery & Industrial Equipment 29,273 8,476
Computers & Business Machines 28,047 10,923
Ships, Aircraft, Railway, Rolling Stock 207 37
Other 7,693 2,637
Unknown 571 130
Total 112,726 40,984

non-parametric method is that it only uses minimal assumptions. The estimation of the potential
loss is realistic and is based on historical data. Since the Monte Carlo-based methods are based
on historical data, the derived information should originate from the actual historical observa-
tion. While our dataset includes the financial crisis, which arguably contains information of
downturn effect, others may argue that the 2008/2009 crisis is more about a real-estate bubble.
Thus, it may only have a comparably weak downturn effect on leases. Although the dataset
shows that these downturn years have some impact, we cannot ensure that a leasing-related
downturn period will not have even worse consequences for lessors.

The IRBA is not designed to estimate the VaR directly, but rather the expected loss (EL)
conditional on the latent factor at the 99.9% level. In this model, one single latent factor is used
to represent all systematic factors. Roughly explained, the VaR represents the worst loss (out of
1,000 cases) while the conditional loss represents the associated loss under the most distressed
period (out of 1,000 possible periods). Both are only comparable if the worst loss is also caused
by a distressed period. In general, this association can never be guaranteed without assumptions.
However, as proven by |Gordy| (2003), the VaR is asymptotically equivalent to the downturn loss
at a given confidence level under the asymptotic-single-risk-factor model with some relevant

assumptions.
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Table 2.8: One-year default rates broken down by active year and exposure type. The default
rate is calculated as a quotient with the denominator as the number of active contracts at ¢ and
the numerator as the number of defaulted contracts from the denominator, of which the default
event occurred at . Default definition and exposure type are based on the Basel framework.

2007 2008 2009 2010 2011 All years
Global 1.12% 1.56% 2.61% 2.13% 1.72% 1.89%
Retail 1.56% 1.96% 2.93% 2.38% 1.74% 2.16%
Corporate 0.72% 1.24% 2.46% 2.11% 1.83% 1.76%
Sovereign 0.17% 0.04% 0.05% 0.13% 0.12% 0.09%
Institutions 0.21% 0.15% 0.33% 0.19% 0.42% 0.27%
Unknown 0.82% 1.22% 2.66% 1.27% 2.00% 1.56%

2.4.1 PD, LGD, and Recovery Rates of Leasing Collateral

The two primary components of the IRBA are the conditional probability of default (PD) and
the downturn loss given default (LGD). Other components such as the exposure amount at de-
fault or the effective maturity usually do not need to be estimated. While the conditional PD
is determined theoretically with a given formula, the downturn LGD is determined individually
in compliance with the downturn LGD guideline (see EBA/GL/2019/03)). In practice, the input
parameters (mostly the observed PD and LGD of a particular asset segment) are based on histor-
ical data or external information, e. g. from a rating agency. In our case, where the dataset covers
only five years, an out-of-sample analysis is quite difficult to do. Ideally, the regulatory capital
requirement for the year ¢t can only be calculated using information up to # — 1. Using e. g. the
observed default rate of 2008 for the PD input of 2008 is unrealistic and renders our analysis
insufficiently conservative. However, to show that the current regulatory capital is too conserva-
tive for lessors, this flaw plays in our favo