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Abstract

Using agent-based simulation methods we explore the interplay between income distri-
bution, personal insolvency regulations and household borrowing focusing on the effects on
macroeconomic dynamics. In order to capture the empirically observed distribution of in-
come and wealth, we model them by means of a Generalised Pareto Distribution. In the
presence of social comparison effects, the insolvency regime decides on lower income house-
holds’ incentives to expose themselves to possibly unsustainable levels of debt. Our main
findings can be summarised as follows: for both, creditor friendly and debtor friendly regimes,
higher skewness in the distribution of income and wealth leads to an increase in the number
of defaults and to lower levels of GDP. Comparing the two regimes, we observe a higher
number of defaults and higher aggregate debt under pro-debtor laws given the same starting
values for the distribution of income. While debt-financed consumption leads to higher levels
of GDP under pro-debtor policies, over-borrowing low-income households put a downward
pressure on economic growth. The opposite is true for pro-creditor policies, where we observe
positive GDP growth rates, as they prevent households from taking up unsustainable levels
of debt ex ante.

Keywords: Optimal Insolvency Regulation; Income and Wealth distribution; Agent-based
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1 Introduction

Insolvency laws regulate the comparative rights of the defaulting borrower and the various
lenders. In doing so their impact is not restricted to solving issues turning around the distri-
bution of what has been left by the defaulting borrower (ex post effects) but in addition also
concerns both borrowers’ incentives to borrow more than would be wise in light of future earning
prospects, and lenders’ incentives to establish appropriate financial constraints (ez ante effects).
Academic research so far has overwhelmingly evaluated the optimality of an insolvency law ac-
cording to its capability to avoid moral hazard on the part of the borrower (see for instance
White, 1998; Berkovich and Israel, 1999; Adler et al., 1999).

While significant research concentrates on the incentive structure of insolvency laws (Povel, 1999;
Bebchuk, 2002) much less attention is devoted to the macroeconomic implications of varying
insolvency laws. Moreover, not least since the recent financial crisis is it widely acknowledged
that credit matters for both macroeconomic stability as well as macroeconomic growth. This
applies both to the access to credit as well as to defaults occurring in significant numbers. How-
ever both is highly dependent on the prevailing insolvency law. By implication its integration
into macroeconomic models with a focus on the role of credit appears overdue. The following
paper takes these considerations into account. In doing so, however, we focus our attention
to household debt which has been rising continuously for some decades, now raising political

concerns not only about its sustainability but also about implied macroeconomic stability.

Surprisingly, the problem is mostly analysed without taking into account the impact of income
and wealth distribution as an additional driver for household indebtedness. Resulting from the
assumption of the representative agent in conventional macroeconomic models, economic and
social interaction used to be rather neglected and income distribution did not play any role.
However, as soon as access to credit for everyone is encouraged by established policies, income
and wealth distribution truly gain significance. In this context, US pro-debtor policies are often
blamed for favouring the extension of credit to low income households over fiscal redistribution
(see for instance Rajan, 2010). There is a growing literature showing that a country’s income
distribution indeed matters for household indebtedness. Households in the lower part of the
income distribution often tend to overborrow in order to maintain a certain standard of living (see
for instance Barba and Pivetti, 2009; Atkinson and Morelli, 2010). The desire of poor households

to keep up with their wealthier neighbours might not only be driven by status consumption, but



also by the fear of social exclusion in a world where certain standards are expected to be fulfilled.
A recent experimental study by Carbone and Duffy (2014) confirms that individual consumption
is strongly affected by average consumption. Following this strand of literature, we argue that
an optimal insolvency law should very well take the skewness of income and wealth distribution
into account, in particular with respect to the finding that prevailing regulations have a strong
impact on borrowers’ incentives to take up debt and possibly even encourage strategic default.
However, and contrary to the current discussion, we incorporate macroeconomic stability as an
additional variable determining the optimality of alternative insolvency regulations.

We build on an agent-based model of relationships between households and banks developed in
Konig and Grossl (2014). The model is perfectly suitable for the analysis as it shows theoret-
ically that income distribution and household over-indebtedness are closely related. We enrich
the model by accounting for the empirically observed skewness of income and wealth distribution
and model the latter explicitly by means of a Generalised Pareto distribution. The framework
also allows for household insolvencies and is built around the assumption that consumption and
therefore loan demand are driven by social phenomena. A further novelty implied by the focus on
household defaults, are the varying durations of the insolvency restructuring periods depending
on whether an economy is creditor or debtor friendly. Being well aware that insolvency regula-
tions are far more complicated in reality, the variation in the length until an unfortunate debtor
is released from remaining debt, already enables the model to reproduce stylised phenomena.
The remainder of the paper is organised as follows. The following Section 2 gives an overview on
related literature. In Section 3 we briefly present the model. Section 4 describes the simulation
procedure and presents the results. We first describe the results for the creditor friendly economy,

followed by results on a debtor friendly economy. Finally, Section 5 concludes.

2 Literature Review

There is a large literature dealing with household debt and household insolvencies. This paper
combines two strands of previous research. The first includes literature investigating the link
between income distribution and household debt. The second includes literature on household
insolvencies in general and optimal insolvency regulations in particular.

A key motivation for this paper originates from the sharp increase in household debt overhang
in most industrialised countries and the role of income and wealth distribution therein. In this

respect, lacoviello (2008) provides evidence that while the skewness of income distribution and



the size of household debt in the US were stable from 1967 until 1980, a rise in both variables has
been observed thereafter. Income inequality increased strongly in the 1990s and household debt
followed in the 2000s. During the same period, an increasing number of private insolvencies was
observed (Athreya, 2008). There are two opposing interpretations of this development, accusing
either supply or demand side factors. For the case of the US, Rajan (2010) claims that prior to the
recent crisis, the supply of credit had been increasingly extended to low income groups resulting
from political motivations to conceal the increased income inequality. Political scientists often
argue that pro-debtor policies favour the extension of credit to low income households over
fiscal redistribution in order to avoid loosing potential voters (Ahlquist and Ansell, 2014). US
monetary policy is prone to support credit by setting interest rates accordingly, and laws have
been designed to provide an insurance for private individuals against over-indebtedness (Dobbie
and Song, 2014).!

There is also a growing literature pointing to the importance of demand side factors, accusing
an increase in inequality as the main reason for soaring household debt. Households in the lower
part of the income distribution often tend to overborrow in order to maintain a certain standard
of living (see for instance Barba and Pivetti, 2009; Atkinson and Morelli, 2010). There are some
recent studies accounting for relative consumption preferences (Drechsel-Grau and Schmid, 2013;
Fischer, 2013). In this regard, Cynamon and Fazzari (2008) argue that changing consumption
norms since the 1990s have played a decisive role.

Given the origin of the recent crisis, inequality is mostly discussed for the case of the US (Piketty
and Saez, 2003; vanTreeck, 2014), yet several studies also report increasing income inequality
in Europe since the 1980s (Brandolini, 2007; Franzini, 2009; Fredriksen, 2012). In this respect,
Franzini (2009) deplores the increase in the top income shares in the face of stagnating low
incomes. He also argues that the financial crisis further exacerbated differences in income.
Apart from studying inequality separately in the individual European countries, these studies
all argue that inequality in Europe should be considered from a “one-country” perspective.
After controlling for different currencies and adjusting purchasing power parities, they find that
overall income inequality has increased as well. As opposed to the US, this generalisation should
be treated with care though, as the individual countries differ in many respects such as their
institutional, in particular legal environment. We argue instead that a country’s institutional

background is crucial and should be very well taken into account.

!Changing credit environments as a determinant for the increase in household insolvencies in general are
discussed by White (2007b) and Livshits et al. (2010).



A further motivation for this paper originates from heterogeneity of household overindebted-
ness across countries and the role of personal insolvency regulations therein. Most literature
approaches personal insolvency regulations from the viewpoint of conflicting interest between
debtors’ opportunity to cope with unfortunate events inducing insolvency in the absence of an
adequate insurance system on the one hand and strategic default on the other.

A relatively large literature indeed reports a positive correlation between private credit demand
and debtor friendly insolvency laws (Livshits et al., 2007; Chatterjee and Gordon, 2012). Sim-
ilarly, Jappelli et al. (2008) relate pro-debtor reforms to an increase in the number of personal
insolvencies in several countries. In this regard, debtor friendly insolvency regulations are of-
ten evaluated critically, as the option of having one’s debt discharged might render filing for
bankruptcy beneficial thus generating moral hazard (White, 1998; Wang and White, 2000).
That households might even default strategically has been empirically confirmed by Fay et al.
(2002). They find that for creditor friendly insolvency regulations, where benefits from filing are
rare, insolvency rates tend to be substantially smaller. The literature often distinguishes between
debtor friendly Anglo-Saxon insolvency regulations which are considered to be extremely gen-
erous as individuals can get immediately discharged from pre-bankruptcy debt (“fresh start”),
and rather creditor friendly continental European countries (see for instance Niemi-Kiesilainen,
1999; Gerhard, 2009).2 While distorted incentives in debtor friendly environments represent one
side, the insurance character in otherwise often rather poorly developed social systems reflects
the other. In creditor friendly regimes on the contrary households mostly have to undergo a
long and demanding debt restructuring process until unpaid debts might finally get charged
off. Niemi-Kiesilainen (1999) distinguishes three factors characterising most continental Euro-
pean insolvency regulations. First, restricted access to debt restructuring, second, a compulsory
repayment plan which is pre-conditional for the discharge of residual debt and third, manda-
tory debt counselling services to deal with defaulting households. Given this, Niemi-Kiesilainen
(1999) points out that insolvencies in continental Europe are also linked to moral values, as the
main rationale behind the extensive restructuring procedure is to ensure that there is not an easy
solution to the problem of overwhelming debt. Hence, insolvency laws in continental Europe
they tend to be less lenient with respect to debt relief compared to Anglo-Saxon economies,
which may be largely ascribed to the prevention of distoring incentives for debtors. Overall,

insolvency laws are extremely heterogeneous, even within European countries. For an overview

2Heuer (2014) provides are more refined distinction, classifying insolvency laws according to the 'market model’,
the ’'restrictions model’, the ’liability model’ and the 'mercy model’



on consumer insolvency laws in selected countries see Gerhard (2009) and Heuer (2014). For a
more detailed evaluation of US personal bankruptcy laws specifically see Porter (2011).

A number of studies conduct comparative analysis evaluating different insolvency regulations
with the objective to identify their respective merits. For instance Livshits et al. (2007) employ
a life-cycle model comparing a “Fresh Start” System with a “No Fresh Start” system. Cali-
brating their model to US and German data, they find that due to higher income and expense
uncertainty in the US, the “Fresh Start” system is welfare enhancing while the opposite is true
for the “No Fresh Start” system, which performs better with German data. They argue that
the performance of an insolvency regulation depends on the underlying social system. Put dif-
ferently, prevailing institutions play a crucial role and insolvency regulations should be adjusted
to the respective social and economic environment (in line with Niemi-Kiesilainen, 1999). In
a similar analysis, Chatterjee and Gordon (2012) compare the current US law on consumer
bankruptcy with an alternative regime without debt relief tools. Contrary to Livshits et al.
(2007) they focus on optimal garnishment rates, arguing that household insolvency exists also
in the absence of discharge options highlighting the importance of garnishment. In their model,
the commitment to repay debt leads to a reduction in interest rates and hence, facilitates poor
households’ access to credit. Overall welfare increases if garnishment laws are strict enough, en-
abling less wealthy households to smooth consumption and more wealthy households to benefit
from lower borrowing rates. Their criticism of the current US bankruptcy law results from the
sharp increase in consumer insolvencies in the aftermath of the sub-prime crisis. They report
that the outstanding volume of consumer debt has declined though not because overall bor-
rowing declined, but rather because many overindebted households made use of their option to
default. Non-performing loans resulting from a massive debt relief were removed from banks’
balance sheets. In this debate about the merits of different insolvency laws, strategic default is
indeed the main argument put forward against a “Fresh start” system (White, 1998; Athreya,
2006). On the other hand though, the opportunity of having one’s debt charged off provides
an insurance for individuals against adverse shocks (“bad luck”) such as job loss or divorce by
offering them a fresh start (Dobbie and Song, 2014). In this regard, the findings by Livshits
et al. (2007), who argue that a country’s insolvency law should be considered in the context of

its underlying system plays an essential role.

Regardless of the insolvency regulation and possible discharge of residual debt, research on

post-bankruptcy predominantly agrees that households are not better off after filing. In this



respect, Cohen-Cole et al. (2009) find that debt relief does not benefit debtors as they not only
have difficulties to get external finance afterwards but that they also struggle to repay potential
debt as opposed to prior receiving insolvency protection. And Jagtiani and Li (2014) report that
their access to credit is constrained even long after the discharge date. That previously defaulted
households are charged significantly higher interest rates compared to non-filers has been found
by Han and Li (2011). They also show that filers are more prone to face repayment difficulties
after bankruptcy and accumulate less wealth. Hence, in spite of the insurance character of
bankruptcy in rather debtor friendly economies, individual welfare may still be punished in the
sense, that access to external finance may be more difficult post-bankruptcy.

Optimal insolvency laws and their relation to different economic and social systems has been
discussed vividly in the literature. However, the role of income distribution in light of rising
household debt has not received sufficient attention so far.

The following section presents the model and describes how we model income distribution and

varying insolvency procedures.

3 The Model

3.1 Overview

The paper builds on an agent-based model developed in Kénig and Grossl (2014). The model is
suitable to study household bankruptcy and their feedback effects on macroeconomic dynamics.
It contains features such as household-bank relationships, and consumption preferences which
are partially driven by social phenomena inducing a number of households to live above their
means, which in turn may force them to default on their debt. Macroeconomic phenomena
emerge from the bottom-up resulting from interaction between agents on the micro level (Kir-
man, 1995; Tesfatsion, 2006; Delli Gatti et al., 2011). As the present analysis focuses on the role
of income distribution and insolvency laws, we model income and wealth distribution explicitly
according to a Generalised Pareto distribution (Section 3.2) and enrich the model by accounting
for different insolvency procedures (Section 3.3). This leads to varying consumption patterns
for insolvent households (Section 3.4). Moreover, banks receive different loan repayments de-
pending on the insolvency regulation (Section 3.5). Further elements of the original model are
only briefly outlined. For a detailed description of the model see Kénig and Grossl (2014) or the

Appendix.



The model economy is composed of h households (h = 1,2, .., H), a representative commercial
bank, a central bank and a government. Agents follow simple behavioural rules and heterogene-
ity enters the model through different channels. The most important source of heterogeneity is
households’ income. In addition to that, households hold either varying amounts of deposits and
cash, where they earn additional income through interest rate payments on deposits, or loans
on which they have to pay interest. For simplicity it is assumed that households can either save
or borrow, but never both and loan contracts have a duration of one period. Moreover, loan
demand may not always be fully satisfied. It can be rejected in two cases: First, if loan demand
exceeds household specific credit lines or second, if a household recently filed on its debt and is

still subject to an insolvency procedure.

The crucial element of the model is a household’s decision about desired consumption. House-
holds follow a consumption norm (Cynamon and Fazzari, 2008), according to which they care
about their relative position in the economy. Choosing a reference standard against which indi-
viduals compare themselves has a long tradition in the economic literature beginning with the
famous contribution by Duesenberry (1949). In a very recent experimental study, Carbone and
Duffy (2014) confirmed that individuals indeed consider consumption decisions made by others.

Desired consumption in our model is
Chi = 1 Yht—1 + 72C1—1 — V30Dt — Vaire- (1)
The median economy-wide consumption of the last period is
— 1
Ci1 = §(C§,t71 + C%H,tq)- (2)

Y}, refers to a households disposable income, and ip; and i;; denote interest rates on deposits
and loans, respectively. 71 is the marginal propensity to consume out of earnings, v the pa-
rameter for the consumption norm and 3 and 4 are reaction coefficients for the lending and
borrowing rate, v; € (0,1) for j = 1,2,3,4. If households’ desired consumption exceeds dispos-
able income, they require external finance to reach their desired consumption level. As can be
seen from equation (1), mostly households in the lower part of the income distribution require a
loan. Above average households require external finance only if they suffer from a negative wage

shock. Loans provide poor households with the opportunity to keep up with their wealthier



neighbours or to insure against unforeseen contingencies.

As opposed to Konig and Grossl (2014), where we assumed that all households compare them-
selves to the average, as a novelty of this paper we model upward-looking consumption pref-
erences with median income as the decisive variable determining a household’s consumption

preferences.

) Y,
if ht—1 <1
7 %(Yg,tq"'ygﬂ,tq) -
Y2 = (3)
0 if Y1 > 1

%(Y%,tfl—‘ry%Jrl,tfl)

Accordingly, below median income households have a higher propensity to consume and hence
either save less out of their incomes than above median income households, or even take up debt
to satisfy desired consumption. Recent research with a similar approach to relative consumption
assumes that all households compare themselves to households with higher levels of consumption
splitting them into different income groups (i.e. Drechsel-Grau and Schmid, 2014; Belabed et al.,
2013; Frank et al., 2014; Cardaci, 2014). We choose to take the median consumption of the
last period as a reference standard with upward-looking comparisons for two main reasons.
First, empirical evidence shows that it is mostly poor income households (or households in bad
financial shape) that require external finance (see for instance Flynn, 1999; Atkinson and Morelli,
2010). Splitting households in percentiles and modelling upward-looking behaviour would render
unrealistically many households as debtors. Second, with the present modelling choice, assuming
a Generalised Pareto distribution, the median tends to be a better proxy than the mean. If a
distribution is heavily skewed, i.e. if few households possess a very high proportion of income
and wealth, the mean is extremely high. Hence, taking the latter as a reference point would lead
to unrealistically high values of loan demand and induce excessive debt levels for the majority
of households. Moreover, only a very small fraction of very rich households would accumulate
savings. Dynan et al. (2004) points out that mostly high income households can afford to save
a larger fraction of their income. Thus, we suppose that median consumption is a good proxy
to balance loan and saving decisions of households. I.e. a household’s position in the income
distribution decides about its classification as either a saver or a borrower.

Regarding households’ income dynamics, it is further important to note, that due to adverse

shocks, wage income at the micro level can be relatively volatile and hence, above median income



households might eventually fall below the median in the proceeding period. That notwithstand-
ing, the majority of defaulting households possess rather low income and wealth. This mechanism

is described in Section 3.3. The following section describes how income distribution is modelled.

3.2 Income Distribution

There is a huge debate in the literature about the appropriate distribution function for the size of
incomes. Despite this discussion, income distribution is to the best of our knowledge only rarely
modelled explicitly. There are several distributions which are deemed to fit the distribution of
incomes (see for instance McDonald, 1984). Given this, there is empirical evidence that income
and wealth distribution are heavily skewed and follow a power law (see for instance Levy and
Solomon, 1997).

Accounting for this insights, we model the distribution of income explicitly, drawn from a Gen-
eralised Pareto distribution which was first introduced by Picklands (1975). It is particularly
suitable to model long right tails, stating that a very large proportion of income and/or wealth is
owned by a very small proportion of people. It contains three parameters. A location parameter,
1, a scale parameter, o, and a shape parameter, (. The cumulative distribution function of a
random variable N is

_ USRI
PN < ) = 1 (1—}— - ) for (#0 )

B 1 —exp (—%) for (=0

with o >0and n—p > 0 when ( > 0and n < p—o0( when ¢ <0 and p = 0. It is generalised as
it contains several special cases. When ¢ > 0 and p = %, one gets the Pareto distribution with
a=1/Cand K = ¢/¢.? In the context of our analysis, the shape parameter ¢ plays the key
role as increasing values for ( represent increasing skewness of the income distribution, i.e. the
frequency of poor income households increases. Put differently, fewer rich households get richer
and more poor households get poorer. pu relates to the average household income and o to the
standard deviation thereof.

At the beginning of the simulation, each household is endowed with an income randomly drawn

3The corresponding cumulative distribution function for a Pareto distributed random variable would then be

) 1= ga for z>K
F(x)—{ (()) for < K (5)

where K denotes the scale and a the shape parameter.



from the above described Generalised Pareto probability distribution.

Yie = nuYs (6)

nne denotes the parameter of income distribution and adds up to one, > np: = 1. Y, stands for

a households disposable income and Y; denotes the GDP of the model economy.

3.3 Insolvency Regulations

In reality insolvency procedures are very complex, and respective laws differ substantially across
countries, ranging from the opening of proceedings over the filing of claims and verification to
reorganisation plans (EU Note 2011) which again vary in length and practical operation.
To keep the model and the analysis as simple as possible, we assume that households enter
an insolvency restructuring period, 57 = 1,2, ..., J, once they default on their debt. During the
insolvency period, households are punished in two ways. They are excluded from the credit
market and creditors can seize a share of their income each period during the restructuring
process. For a single household this means that it falls back to a minimum income after filing
for bankruptcy.

Y,:Z’j = 0Yn (7)

where Y}:;pj denotes “non-pledgeable” income and 6 the exemption rate. Once a household enters

an insolvency process, it remains in this state until it reaches the end of the process J

Yhtr1 = Y,

by i Y=Yk & < (8)

At the end of the insolvency period, J, residual debt is discharged and the household can apply
for credit anew. In the context of the model, the duration of an insolvency period determines the
degree of creditor or rather debtor friendliness of a regulation: JPF < J¢F. Well knowing that
punishment of default is more severe in a creditor friendly economyj, it is assumed that households
take this into account and adjust consumption preferences accordingly. This translates into a
higher willingness to take up debt in order to finance consumption expenditure under pro-debtor
laws. This idea is based on research by Grossl and Fritsche (2007b), who show that households
borrow more with a default option in place as they face limited liability. There is also empirical
evidence reporting that households are more prone to strategic default under rather pro-debtor

regulations (i.e. Wang and White, 2000; Fay et al., 2002). Based on these insights, we model
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lower incentives to overborrow in a creditor friendly economy as expressed through
CF DF
T2 <72 - (9)
The following section outlines consumption dynamics of insolvent households.

3.4 Consumption Dynamics of Insolvent Households

Insolvency procedures change aggregate consumption dynamics inasmuch as insolvent house-
holds cannot consume more than a minimum income. In a world where debtors are discharged
immediately such as assumed in Konig and Grossl (2014), three different types of consumers
can be identified: borrowers (Lp;—1 > 0;Dpi—1 = BGpe—1 = 0), savers (Lps—1 = 0; Dpp—1 >
0; BGpt—1 > 0), and those who neither save nor borrow, (Ly;—1 = Dypi—1 = BGp—1 = 0).* With
enduring insolvency periods however, the process turns somewhat more complex and a fourth
type enters the dynamics, namely households who defaulted in an earlier period and who are
subject to an insolvency process: Yii—1 = Y, 14 The possibility of new debt is excluded as
insolvent households are not allowed to participate at credit markets. In very rare cases though,
for instance after profiting from a positive wage shock, it may theoretically be able to accumulate
savings: Dp;—1 > 0 and hence BGp;_1 > 0, which are also seized by the lender. The income of

an insolvent household is then
Yol = 0V = 0[(1 = 7)Yy + ipt—1Dne1)). (10)

Resulting in the following consumption pattern

Crx, if Cr<Y'P + Dy
Chy = ht ht ht,j t (11)
Y}:Z’j if Ch > Y,ij + Dpy_q.
In case a household holds deposits, they amount to
Dnp(1+k)=Cp, — Y,ij —Dpi1 (L+ k) > 0. (12)

As mentioned above, bankrupt households are not allowed to take up new debt and are only
discharged from their liabilities at the end of the insolvency period. Consumption dynamics

change insofar that, with an enduring duration of the insolvency period, J, relatively more

4See Konig and Grossl (2014) for a detailed description.
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insolvent households consume exactly what they earn, i.e. their propensity to consume is one,
c = 1. Aggregate consumption is composed of the four different subtypes of consumers as will

become clear when we turn to the aggregation procedure.

3.5 Banks

The banking sector is only outlined briefly in this paper. For a detailed description see Konig and
Grossl (2014) or the Appendix. It is assumed that lenders set credit lines based on a household’s
income of the previous period. While insolvent households are not allowed to participate at credit
markets, they also face extremely tight credit constraints after leaving the insolvency process
(Cohen-Cole et al., 2009; Han and Li, 2011). Lenders also account for the exemption rate in
place as default is more attractive for households when exemption rates are high (see for instance
Athreya, 2006). For the sake of simplicity though, we abstract from varying exemption rates for

the moment in our analysis. Banks set credit lines according to

(Yni—1 — 0Yn—1)

max — )\ - 13
¥ L (13)
where
A {— Y |
1 median Z Yhi—1
A= (14)
Ay > Ay if - /15— >1

median Z Yiio1
We assume that the bank is cautious in the sense that lending behaviour is more restrictive for

households whose income is below the median level.

With enduring insolvency periods, households’ loan repayment behaviour, xp, is composed of
loans plus interest rates from solvent households and the pledgeable share of income of those
households who are either unable to repay their current debt or who are already subject to an

insolvency process

Lpi—1 (T 4ige—1) if (1=0)Yn—1 > Lpg—1 (1 +ipe—1)
Tht = (1=0)Yn—1 if (1=0)Yn—1 < Lp—1(1+ire—1) (15)
(1 — 9) Yii—1 Zf Yii—1 = YhT;p_Lj & 7 <J.

The longer the duration of a debt restructuring period, J, the smaller the losses for the lender as

it seizes relatively more income, and hence macroeconomic write-offs. From the perspective of a

12



bank, non-repayment of credit reduces its cashflow and might even become negative. If the latter
is the case, the central bank acts as a lender of last resort and absorbs any losses to maintain
financial sector stability. The duration of the insolvency period affects not only a banks cash flow

but via household consumption also macroeconomic variables.’?

For the moment, the analysis
concentrates rather on the demand side. Future research may include a more sophisticated

banking sector, where loan supply should take insolvent households into account.

3.6 Aggregation

We have seen that on the micro level, households and banks cope with complexity by means of
simple behavioural rules. For the aggregation process we proceed as is usual in agent-based com-
putational economics, namely by simulating the model. Aggregate time series emerge through
the interaction of agents at the micro level (see for instance Delli Gatti et al., 2008, 2011). As the
focus lies on the relationship between households and banks, we assume that supply is driven by
aggregate demand and firms adjust output accordingly. Deviations follow solely from exogenous
shocks.

Y =Y+ pr (16)

where p; is a uniformly distributed temporary macro stochastic supply shock with support [ﬁ, ﬁ} .
Aggregate demand comprises aggregate consumption and government expenditures, GG, which
we assume to be exogenous

H
VA=Y Cn+G. (17)
h=1

Aggregate household consumption is composed of the four different subtypes of consumers,
H = Hy, Hy, Hs, Hy, depending on their individual desire to consume and potential related

constraints. The aggregate consumption function is

Hy

H H, Ho HS
D Cu=> Y4 > Y+ L)+ Y (Yht + sz,>+ > (’Ytht + 7201 — Y3ipt — ’Y4iLt) :
h=1 h=1

h=H14+1 h=H>+1 h=H3+1
(18)

Type H; is insolvent, Type Hs is a borrower who is (partially) credit constrained, Type Hj is a

borrower who in not credit constrained and Type Hj can satisfy desired consumption without

5Stock-flow-consistency of the model is ensured as we assume that the commercial bank is owned by the social
planner and that all positive cash flows are directly transferred. In case of negative cashflows, the commercial
bank requires central bank loans. For a detailed description of the financial sector see Konig and Grossl (2014)
or the Appendix.
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relying on external funds. The time path for the aggregate dynamics is then given by

H
Yi=Y Cu+Gtp (19)
h=1

In the following section, we describe the simulation procedure, the computational experiments

and resulting outcomes.

4 Simulation

4.1 Calibration and Computational experiments

Being interested in the effects of varying income distributions under different insolvency laws on
aggregate debt and macroeconomic stability, we conduct several computational experiments. We
oppose a creditor friendly economy to a debtor friendly economy, where the degree of creditor
or debtor friendliness is assumed to be determined by the length of period until a defaulting
household is discharged from residual debt. Following the literature on insolvency laws and
strategic default (see for instance White, 1998, 2007a; Grossl and Fritsche, 2007a), we presume
that households in a debtor friendly economy have stronger preferences to take up larger amounts
of debt, while the opposite is true for a creditor friendly economy. For all insolvency regimes we
simulate three different scenarios to test the effects of increasing income inequality. We begin
by analysing different levels of skewness related to the distribution of incomes in a creditor
friendly economy and conduct the same exercise for a debtor friendly economy thereafter. We
should expect increasing inequality to come along with higher aggregate debt and a higher
number of insolvencies as relatively more households concentrate at the lower part of the income
distribution where the desire to keep up with other households is stronger. Using the same
starting values for the creditor friendly and debtor friendly economy, we should, however, expect
lower aggregate debt and fewer insolvencies for creditor friendly insolvency regimes.

Table 1 shows the initial parameter values for the simulation. As described in Section 3, a
household’s desire to keep up with other households’ consumption, 72, differs across insolvency
regimes as households’ behaviour is influenced by the underlying institutional setting. Note
that we model upward-looking preferences, i.e. only households whose incomes are below the
median care about others’ consumption. A; 2 is the credit line parameter and can be interpreted
as expectations about future economic development; it is kept constant across scenarios as the

role of credit lines has already been studied in previous work (Koénig and Grossl, 2014). The
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parameter which determines the minimum income, 6, is also kept constant as we assume that
it is based on socio-political motives rather than being subject to optimal insolvency laws.
According to the laws of several EU countries (i.e. German law (§§ 832, 835 ZPO); French
law (§ L312-2, Code de la consommation); Dutch law (FW § 295 and Wetboek van Burgerlijke
Rechtsvordering, § 475d)), the share of seizable income depends on various variables like income,
household members, etc. 6 is an approximative factor, based on averages from these laws.

For internal validation of the model, we run 300 independent simulations for each scenario, each
one with a different random draw. Simulated data as reported in Tables 2 and 3 and the related
Figures 3 and 4, refer to the mean value across simulations.

The model is simulated over 2000 periods plus a burn in of 100 periods for the initialisation. We

assume that one time period refers to a month time as households receive wages each period.

Table 1: Initial parameter Values for the Two Model Economies

Time, T 2000
Number of Banks, B 1
Number of Households, H 200

v1 - “Standard consumption” 0.6 /0.6
¥2 - “Impact of others consumption” 04 /0.3
~3 - Impact of the lending rate on consumption 0.05

4 - Impact of the borrowing rate on consumption 0.05

0 - Parameter for pledgeable income 0.4

A1 - Credit line parameter for the richer half 2

A2 - Credit line parameter for the poorer half 1

u - Location parameter of the distribution Y

o - Scale parameter of the distribution Std. Dev. Y
¢ - Shape parameter of the distribution 04/05/0.6
G - Government expenditure 100

7 - Tax rate 0.1

4.2 Results
4.2.1 The Role of Income Distribution in a Creditor Friendly Economy

In this section we present the simulation results for the creditor friendly economy. We assume
that debt relief follows after an eight-year insolvency period. Three different scenarios of varying
income distributions are tested. Initial income distribution is displayed in Figure 1 and its
corresponding kernel density® of the distribution variable, n, in Figure 2.7 As described in

Section 3.2, the distribution of income is modelled by means of a Generalised Pareto distribution,

SKernel density estimates the probability distribution of a random variable.
"Although the analysis is based only on small differences in the skewness, substantial effects can already be
observed.
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Figure 1: Income at t=1, Cumulative Generalised Pareto Distribution
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Figure 2: Kernel density of the distribution variable n
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i.e. with increasing skewness few rich households get richer, while the overall number of poor
households increases. Higher (’s represent higher inequality. Households are subject to wage
shocks, which can change the distribution of income over time. However, as we assume that the
magnitude of shocks is the same across scenarios, their impact on the distribution of incomes
weakens for higher income inequality.

From Table 2, we can see that GDP decreases with rising inequality. Explanations follow
from the interplay of households social orientation and the prevailing insolvency regulation.
With increasing income inequality, other households’ consumption gains importance as more
households earn lower incomes. Households at the bottom of the income distribution increasingly
seek to keep up with their richer peers through debt-financed consumption. However, increasing
inequality renders fewer households creditworthy and they hence face difficulties to repay their
debt. This is evidenced by a sharp rise in the number of insolvencies for stronger skewness. A

higher number of bankrupt households has to live on a minimum income during the insolvency

16



period, which has a negative effect on the level of aggregate consumption, as expressed in
equation (18). This again puts a downward pressure on the level of GDP for higher inequality.
The effect on GDP volatility, as measured by the variance of time series, is less intuitive. It
decreases with increasing inequality. Within the framework of the model, volatility of macroe-
conomic times series such as consumption and hence GDP, is predominantly caused either by
household specific wage shocks which influence consumption and hence loan demand, and/or
macroeconomic supply shocks. Yet, both are kept constant across scenarios. The explana-
tion therefore derives from the changing income distribution which affects borrowing behaviour
through changing consumption preferences, thereby strongly influencing the composition of con-
sumer types as well as the size of loans required to finance desired consumption. Given this, a
major source of volatility is repeated loan taking by households. The duration of loan contracts
of only one period and repeated repayment behaviour directly affects borrowers consumption
patterns. In this respect, the higher number of insolvent households that are excluded from
credit markets as well as slightly tighter credit constraints in higher inequality scenarios sug-
gests a stabilising effect on the aggregate level.

Surprisingly, aggregate debt declines for rising inequality. Three determinants can be identified
in this regard: demand-side, supply-side and institutional factors. On the demand side, an
explanation follows from decreasing median income when inequality is high. Although more
households earn relatively lower incomes, the amount of loans they require to satisfy desired
consumption declines as the macroeconomic part of equation (1) is lower for higher inequality.
As a supply-side factor, tightening credit conditions reduce aggregate debt. As can be seen from
equation (13), lenders take a households income into account when deciding about loan supply.
With relatively more households earning lower incomes, credit constraint tighten (as also con-
firmed in Table 2). Moreover, equation (14) shows that below median income households face
even tighter borrowing constraints than above median income households (as expressed through
the parameter \). Another reason is to be found in the institutional environment, namely the
comparatively long duration of the insolvency period in the creditor friendly regime: Defaulting
households remain excluded from credit markets during the restructuring process and are only
discharged from residual debt after eight years. The rising number of insolvencies for higher in-

equality regimes hence points to a lower number of households that participate at credit markets.

Aggregate savings increase with increasing skewness as the rich get richer and accordingly save

more. This is also confirmed by higher wealth-to-GDP ratios.
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Table 2: Simulation Results: Creditor Friendly, Debt relief after 8 years (v, = 0.3)

Scenario la 1b 1lc
Shape parameter of the Income Distribution | (=0.4 (=0.5 (=0.6
GDP (mean), in mio. 4,369 4,329 4,288
o2 GDP (cyclical), in mio. 30,913 29,525 29,396
GDP Growth Rate 0,00016 0,00009 0,00006
Aggregate Debt, Y L, in mio. 61,64 58,79 53,91
Aggregate Savings, Y. D, in bn. 4,905 4,985 5,066
Max. income 365420 469030 603450
Median Income 18308 16438 14501
Number of insolvencies 36 55 112
Credit constraints in % 49,99 49,99 50,01
Debt-to-GDP ratio 14,10 13,58 12,57
Wealth-to-GDP ratio 1122,44 1151,49 1181,55

The table reports mean values for the 300 iterations.

Figure 3: GDP - Creditor friendly regime (Moving averages), Generalised Pareto Distribution,
72 =10,3

conomy
T
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Figure 3 shows the course of GDP development across all inequality scenarios for the creditor
friendly economy. One can also see, that in spite of the decrease in the level of GDP for higher

inequality, GDP time series still show a positive growth rate under pro-creditor laws.

4.2.2 The Role of Income Distribution in a Debtor Friendly Economy

We now turn to a debtor friendly regime where residual debt of defaulting households is dis-

8

charged after three years.® Again we simulate three different scenarios for varying income

distributions. We now assume that households incorporate the pro-debtor insolvency law in

8Despite the existence of more debtor friendly insolvency regulations, such as the US or UK law, we decided
for the three year insolvency period as it represents the most debtor friendly law in Continental Europe.
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their consumption decision. As described in Section 3.3, households have stronger incentives
to take up higher amounts of debt, as they are aware that discharge from debt follows after
a relatively short time period (see also Grossl and Fritsche, 2007b). As opposed to previous
scenarios, “keeping up with the Joneses” behaviour is therefore more pronounced which results

in an overall higher propensity to consume.

In line with the creditor friendly economy, we observe lower levels of GDP with increasing in-
equality (see Table 3 and also Figure 4). Again aggregate debt decreases and the number of

insolvencies increases for stronger skewness.

As households at the lower scale of the income distribution have an overall higher propensity to
consume as opposed to the creditor friendly regime, aggregate debt is much higher.