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Abstract: A credit default swap (CDS) is a derivative financial instrument that provides insurance
against credit risk. CDSs on subprime Asset Backed Securities (ABSs) paved the way for securitizers to
hedge the credit risk of the underlying subprime loans during the onset of the Global Financial Crisis
(GFC). Thus, mortgage originators were least concerned about the quality of loans they securitize
since they could hedge the default risk via CDS, paving way to a moral hazard concern. We argue
that the core issue pertaining to CDSs, moral hazards, remains unattended even after a decade
since the GFC. This paper, utilizing a lexonomic approach embedded in the second-best efficiency
criteria, examines the mechanism behind a CDS and develops a regulatory framework with the view
of minimizing moral hazards associated with CDSs. Our analysis indicates that incorporating an
‘excess’ on CDSs may minimize moral hazards, since originators are compelled to bear part of the
risk associated with assets they create.

Keywords: credit default swaps; global financial crisis; excess; moral hazard; originate-to-distribute

1. Introduction

The Global Financial Crisis (GFC) has been identified as the largest banking crisis since
the great depression (Acharya et al. 2013) and one of the most significant economic events
that took place within the last 50 years of financial history (Allen et al. 2011). Scholars are
not hesitant to submit that the GFC of 2007/8 was no accident, while emphasizing much of
the blame on CDSs (Swan 2009; Arentsen et al. 2015; Purnanandam 2011; Mian and Sufi
2009; Keys et al. 2010; Senarath 2017; Rajapakse and Senarath 2019).1

In 2002, Warren Buffett identified CDSs as ‘financial weapons of mass destruction’
(Buffett 2002, p. 11). By 2007, CDSs triggered the effects of defaults and facilitated the
GFC (Fostel and Geanakoplos 2012). CDSs ease creditors to hedge borrower credit risk
(Fuller et al. 2018). Moreover, CDSs weakens creditors’ incentive to monitor borrowers
(Kim et al. 2018) and hence can result in excessive risk taking (Baluch et al. 2011). Inter
alia, CDSs result in the reduction in the cost of capital to firms, the market-wide efficient
allocation of capital, enhanced transparency in pricing risk and, ultimately, should result
in efficient financial markets (Angelini 2012). According to the International Swaps and
Derivatives Association (ISDA), CDSs result in strengthening the financial system in four
broader means (ISDA 2018).2

In July 2009, Barney Frank, the Chairman of the United States House of Representatives
Financial Service Committee, indicated a prohibition of naked CDSs. Soon after, on 10
March 2010, the president of the European Commission advocated a ban on naked CDSs
(Mosinsky and Kirchfeld 2010). The European Union, on 1 November 2012, banned trading
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in the sovereign CDS market unless investors also buy the underlying bonds (Danis and
Gamba 2018). Regulation (EU) No. 236/2012 was introduced as the first worldwide
uncovered CDS regulation. It prohibits buying uncovered sovereign CDS contracts in the
European Union (Kiesel et al. 2015).

In a broader sense, a CDS is a derivative financial instrument (Saunders 2010). In
simple terms, a CDS is an agreement between two parties whereby one party agrees to
pay a certain amount in the case of a specific credit event (Stulz 2010). Even though
CDSs are not treated as insurance, perhaps deliberately, a CDS operates similar to a typical
insurance contract. Hence, arguably, CDSs provide ‘insurance’, which can perhaps be called
‘protection’, against default risk (Senarath and Copp 2015). Similar to an insurance contract,
in a CDS, the lender of money buys ‘insurance’ against the default of the borrower (Ali et al.
2015). The party who buys the protection, known as the protection buyer, pays a spread to
the party who sells the protection, known as the protection seller. In case of a credit event,
pertaining to the reference obligation, the protection seller compensates the protection
buyer (Shadab 2010; Johnson 2011; Brandes 2008).3 A CDS is called a ‘covered CDS’ if the
protection buyer is the owner of the bond, or else is called ‘naked’ if the protection buyer is
not the owner of the bond in question (Posner and Weyl 2012). CDS providers prefer naked
CDSs since they can collect ‘easy money’ in terms of spread (Sjostrom 2009).4 Credit default
swaps are privately negotiated bilateral agreements traded over the counter (Partnoy and
Skeel 2006) and thus are largely unregulated financial derivatives and are not governed by
a set of well-defined regulations or by an authority (Juurikkala 2012).

Since insurable interest is not a must for a CDS, there can be multiple ‘insurance’ over
the default of a specific entity. Hence, the total value of CDS contacts can (and do) exceed the
actual value of underlying debts on which they are built upon (Posner and Weyl 2012; Calice
et al. 2013). In case of a credit event, the actual amount of compensation can be several times
higher than the actual value of the debt instrument (Legg and Harris 2009; Shadab 2009).
In years prior to the GFC, CDSs replaced their traditional association with bonds with
Collateralized Debt Obligations (CDOs) and similar asset-backed securities (Stulz 2010).
When subprime borrowers started defaulting, CDS sellers had to pay gigantic amounts of
compensation to protection buyers, and hence, CDS sellers went undercapitalized (Rowe
2011; Arentsen et al. 2015). Some big institutions went bankrupt, whereas some (e.g.,
American International Group (AIG)) which were ‘too big to fail’ were bailed out (Shadab
2010).

This paper argues that the post-GFC literature focussing on CDSs fails to address the
moral hazard concern inherently embedded in CDSs. As Fuller et al. (2018) and Kim et al.
(2018) identify, CDSs deteriorate a creditor’s incentive to monitor borrowers, since the risk
can be shifted to a third party. Even though the post-GFC literature attempts to regulate
CDSs in numerous means, the literature fails in addressing the core concern associated with
CDSs, the issue of the moral hazard. Hence, the objective of this analysis is to enhance the
current literature by providing a ‘skin-in-the-game’ solution embedded in the second-best
efficiency criterion via suggesting an ‘excess’ for protection buyers.

This study is significant to the extent that it attempts to regulate CDSs such that
benefits associated with CDSs remain. The suggestions made in this paper, inter alia,
discourage protection buyers from taking excessive risk, while encouraging them to engage
in monitoring their borrowers. In this analysis, the emphasis is on the role of CDSs with
respect to subprime mortgage-backed securities. We do agree with the fact that, in reality,
CDSs have a rather broader, and perhaps traditional, focus as a means of insuring against
debt defaults. For instance, before lawyers and politicians started to meddle with the
CDS market, CDSs were generally acknowledged as a more efficient way of pricing credit
and related risks for corporate debt than debt was itself (and even now, for liquid issues,
that continues to be the case). There is a legitimate role for CDSs as a more standardized
instrument, and to provide a vehicle for shorting credit risk. Although we do not identify
our suggestions alone as complete nor coherent, we intend to initiate a discussion on
a ‘skin-in-the game’ solution for moral hazard concerns pertaining to CDSs and similar
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financial instruments, and hence this analysis is directed towards formulating an argument
on the same.

The remainder of this paper is organized as follows. Section 2 of the paper is the
literature review. The emphasis is, inter alia, on a post-GFC regulatory solution for CDSs.
Section 3 describes the methodological approach for the analysis. Section 4 analyzes the
mechanism behind a typical CDS and suggests how it should be regulated such that
associated moral hazards are minimized. Section 5 is the conclusion.

2. Literature Review

The focus of this literature review is twofold. Accordingly, this literature review
attempts to review the literature with the view of (i) identifying the manner in which CDSs
contributed to the GFC, and (ii) identifying solutions provided in the post-GFC literature
with the view of regulating existing mechanism behind CDSs.

Much of the post-GFC literature on CDSs debates the question of whether CDSs can
be considered insurance or not. Even though this argument is of lesser concern for our
analysis, the notable point is that scholars hesitate to treat CDSs as insurance mainly due
to the fact that CDSs do not require insurable interest (Stulz 2010; Schwartz 2007; Brandes
2008; Baluch et al. 2011). Angelini (2012) argues that lenders are likely to maintain risky
credit portfolios since they can hedge risk via CDSs, giving rise to a moral hazard concern.
Rowe (2011) is with the view that defaults in CDSs are inevitable in economic recessions
and thus affect the financial stability of major financial entities. Chen et al. (2013) identifies
that, in contrast to traditional insurance (insurance with insurable interest), CDSs may lead
to systemic risk during economic recessions and thus create systemic risk while triggering
a cascading chain of reactions in a financial system. Posner and Weyl (2012) are also
with the view that, although insurance reduces risk, CDSs may result in systemic risk in
financial markets. Subrahmanyam et al. (2014) states that CDSs increase the probability
of bankruptcy. According to Barth et al. (2008), predominantly in systematic situations,
systemic risk is a key concern of governments since the social costs of a financial failure
tend to exceed the private costs.

As far as the post-GFC solutions focusing on regulating CDSs are concerned, a bulk
of the literature on CDSs focuses on prudential regulation and disclosure requirements.
Sharma (2013) pays emphasis to prudent supervision as the prime means of regulating
CDSs. Angelini (2012) and Saunders (2010) identify the need for a derivative register
and mitigating counterpart risks, and Cerulus (2012); Schmaltz and Thivaios (2014); and
Cont and Kokholm (2014) emphasize the need for a clearing house and central clearing
requirements for CDSs.5 Cont and Minca (2016) prove that the central clearing of CDSs,
through a well-capitalized central counterparty clearing house, can reduce the probability
and the magnitude of a systemic illiquidity spiral by reducing the length of the chains of
critical receivables within the financial network. Rao et al. (2012) discusses risk management
procedures associated with CDSs, and Juurikkala (2012) highlights the need for regulating
short selling. Posner and Weyl (2012) suggest the need for a state agency that can decide
whether a particular financial instrument may or may not enter into the market. McIlroy
(2010); Berndt and Gupta (2009); and Jarrow (2011) argue for stricter collateral and higher
equity capital for CDSs. Many of the scholars are with the view that CDSs should be
regulated and do not hesitate to emphasize the need for banning naked CDSs (Juurikkala
2012; Young et al. 2010; McIlroy 2010; Blakey 2013).

As per this literature review, we point out that (i) CDSs are a form of insurance that
lack insurable interest and indemnity; (ii) CDSs result in systemic risk, and that is due
to the fact that CDSs lack insurable interest (and thus used for betting); and, (iii) as far
as solutions are concerned, the incorporation of insurable interest (ban on naked CDSs)
and capital requirements are prominent suggestions. We argue that the literature fails to
identify a skin-in-the-game solution that addresses the moral hazard issue associated with
CDSs.
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As we have already discussed, a CDS on subprime asset-backed securities pave the
way for securitizers to hedge the credit risk of the underlying subprime loans. Originators
(e.g., banks and other mortgage providers) can limit, or perhaps completely clear, their
exposure to securitizations of risky loans, and thus they are less concerned about the
decline in the credit quality of loans they make (and securitize), while earning lucrative fees
and commissions. Banning naked CDSs solves one part of the predicament and yet is an
essential must. Prudential regulation (nor banning naked CDSs), on the other hand, works
as a defence against an originator’s motive to grant low-quality (subprime) mortgages and
to securitize the same. We urge for a mechanism that can ‘hurt’ the originators in the case
of a default of a loan they have made. The post-GFC literature fails to address the very
same issue. In addressing this gap in the literature, we model the mechanism of a CDS and
attempt to regulate CDSs in light of legal and economic theory.

3. Methodology

This paper adopts an economic-analysis-of-law or ‘lexonomic’ approach embedded in
the second-best efficiency criteria following the work of Quah and Mishan (2007), Little
(2002), Kolsen (1968) and Posner (2014). Accordingly, this paper analyzes actual CDS
arrangements, existing regulations, market norms and practices employed by stake holders
pertaining to CDSs and transactions of the same. Such are then compared against theoreti-
cally optimal contracting and regulatory arrangements derived from the legal and financial
economics literature, which are used as benchmarks for the analysis. Significant shortfalls
between actual and theoretically optimal arrangements form the basis of recommendations
for reform to law or practice, either in the interest of ‘better’ contractual design or (perhaps)
more effective regulatory design, whether within or between jurisdictions. The formulated
benchmark (or, in other words, the theoretically best provisions) may not be achievable in
the practical world due to constraints (e.g., consumer protection considerations). Thus, this
analysis essentially follows the second-best efficiency criteria. This analysis is developed
based on the farmework followed by Shavell (1979).

4. Model and Discussion

As per the literature review, we identified that CDSs contributed to the GFC due
to regulatory arbitrage opportunities that arose from the practice of trading CDSs. In
this analysis, we recommend a ‘skin-in-the-game’ solution to regulate CDSs to prevent
‘betting’ using CDSs and systemic risk arising with the current practice of CDSs. As we
have identified, the post-GFC literature fails to address the moral hazard issue arising from
the originate-to-distribute model.6 As we have already identified, the vital problem is that
the lender is least anxious about the quality of the loan that he or she makes, knowing the
fact that loans are for sale but not to retain. This gives rise to an information asymmetry
that results in a moral hazard problem.

Protection sellers have no information about the underlying mortgages of the security
they insure. The protection seller relies only on the rating granted on the security (Senarath
and Copp 2015).7 Initial lenders (for example, banks), on the other hand, can grant loans
to less credit-worthy borrowers, also known as subprime borrowers, or alternatively to
banks (or lenders). In accordance with traditional banking practices, they do not engage
in screening (before granting a loan) or monitoring (after granting a loan) of the borrower,
which is cost effective for the lender. The situation can become worse if those ‘lemon’ loans8

are securitized and sold to investors around the world.
A development in the modern insurance industry addresses the moral hazard concern

associated with CDSs. For example, regardless of how much a person cares about any
physical damage that can occur due to an accident, legal consequences and any sentimental
value he or she has on a car, a person who has purchased an all-inclusive ‘full-insurance’
cover for a vehicle has little incentive to be vigilant on the road, giving rise to a moral
hazard concern. As we have discussed, in economic theory, the best solution (theoretically
optimal) from the point of view of the insurance provider is a situation where the driver
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gives maximum care in driving the car. However, in practical terms, since the insurer
cannot observe the driver (the constraint), achieving the theoretically optimal situation is
not achievable, forcing us to look for a second-best solution.

As far as CDSs are concerned, a moral hazard refers to the tendency of the insurance
protection (in this case, the CDS cover) to alter the insured’s motive to prevent a loss. The
literature identifies two solutions to this problem. The first, as we have identified above
(and perhaps the first best), is ‘observation’ by the insurer about the care taken by the
insured to prevent a loss. Second, there is what is referred to as ‘incomplete coverage’
(also referred as deductive and/or excess) (Arrow 1992). Incomplete coverage provides a
motive for the insured to prevent a loss by exposing him or herself to a ‘portion’ of risk,
in other words, keeping his or her ‘skin-in-the-game’. The application of partial coverage,
hereinafter called ‘excess’, is justified in situations where observation is impossible and/or
too expensive (Shavell 1979).

The other concern in this situation is the nature of the ‘cost of taking care’ for the
insured. The incentive created to exercise care depends on the cost of taking care for the
insured. The effectiveness of an excess depends on the incentive created to exercise care.
The logic is that, when the cost of taking care is very low (perhaps zero, which means no
cost is incurred for the insured to take care, hence minimizing the possibility of an accident),
partial coverage is desirable. In contrast, if the cost of taking care is very high, then full
coverage is desirable. However, the moral hazard cannot eliminate insurance. This is due to
the fact that, when the cost of care approaches zero, the optimal level of coverage, although
partial, approaches full coverage (Shavell 1979) (See Figure 1).9 From the insurer’s point of
view, if observations are perfectly accurate, given that the cost of observation is little and
that observation is possible, full coverage is desirable. However, on the other hand, as we
have already noted, if it is costly for the insurer to observe and/or if information is less
accurate, a partial solution is desirable.
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As far as CDSs are concerned, it is rather logical to assume that it is almost impossible
for the CDS provider to engage in monitoring the initial borrower (the borrower that the
bank lends to, e.g., a mortgage loan). As far as banks are concerned, banks are in the best
position to monitor their borrowers (pre and post-lending), which is actually (it used to be)
the situation under ‘originate-to-hold’ lending. Adopting Shavell’s model, we argue that it
is best to employ ‘partial coverage’ when it comes to CDSs.
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4.1. First-Best Solution

Let us assume an omniscient and benevolent dictator. Let us consider the manner in
which the omniscient dictator would solve the moral hazard associated with insurance.
The dictator would come up with a Pareto-efficient solution.

Let:
π = Insurance Premium
q = level of coverage
l = loss
x = level of care chosen by the insured
r = cost of care
p(x) = Probability of loss given choice of x
w = income in the absence of a loss
u = utility function
V = utility fuction of the victims
An insurance contract is described by the pair π, q

The Pareto-optimal solution can be found as follows. In a competitive insurance
market with risk-neutral insurers, the premium must be equal to the expected loss. In
other words, the premium is actuarially fair. Therefore, the Pareto-efficient allocation is
found by finding the level of coverage, which maximizes the expected utility of the insured.
However, the expected utility of a risk-adverse individual facing actuarially fair insurance
is maximized when the individual purchases full insurance. Hence, the expected payoff of
the insured in the Pareto-optimal situation is simply

[1− p] u[w− p(x)l − rx] + pu[w− p(x)l − rx]
= u[w− p(x)l − rx]

This expression is maximized by minimizing p(x)l + rx, the solution to which obeys

r = −p′(x∗)l (1)

In this expression, the Pareto-optimal level of care equates the marginal cost of care (r)
with the marginal benefit of care, which is the marginal reduction in expected losses

− p′(x∗)l (2)

The point x* is the level of care observable by the omniscient and benevolent dictator.
In this case, the insurance premium should be π = p(x∗)l, where the coverage is the same
as the loss (q = l).

4.2. Second-Best Solution

Some insurance providers who are engaged in the motorcar insurance industry adopt
the concept of an ‘excess’ to address the moral hazard issue associated with insurance.
Accordingly, the insurer imposes a lower limit of compensation. For example, any damage
under 100 USD is not compensated. If the damage exceeds 100 USD, (for example, the
damage is 5000 USD), then the insurer pays an amount that is equal to the damage minus
the excess. In this case, it is 4900 USD (5000–100 USD). As a result of this, the car owner
knows that, in case of damage, he or she also has a cost of 100 USD. Hence, a person
who purchases all-inclusive full insurance coverage with an excess tends to be cautious
(more than he or she used to be) while driving. This may be (and obviously is not) the
best solution for the moral hazard associated with insurance. However, it is one of the
second-best solutions available.

The general problem for the insured is:

V = max
x

[1− p(x)] u[w− π − rx] + p(x)u[w− π − rx− l + q]
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The first order necessary condition is:

−p′(x)u[w− π − rx]− r[1− p(x)] u′(w− π − rx)
+p′(x)u[w− π − rx− l + q]− rp(x)u[w− π − rx− l + q] = 0

Now:
sgnx′(q) = sgn

[
p′(x)− rp(x)

]
u′[w− π − rx− l + q] < 0

We can write welfare as a function of the extent of coverage:

V[q] = {1− p[x(q)]} u[w− π(q)− rx(q)] + p[x(q)] u[w− π(q)− rx(q)− l + q]

The change in welfare with respect to the optimal level of coverage is:

Vq = −p′x′u[w− π − rx]− [1− p(x)] u′(w− π − rx) (rx′ + π′)
+p′x′u[w− π − rx− l + q]− p(x)u′[w− π − rx− l + q] [rx′ + π′ − 1]

This can be re-written as:

Vq = x′{−p′u[w− π − rx]− r[1− p(x)] u′(w− π − rx) + p′u[w− π − rx− l + q]− rp(x)u[w− π − rx− l + q]}
−[1− p(x)] u′(w− π − rx) π′ − p(x)u′[w− π − rx− l + q] (π′ − 1)

However, the first-order condition for the individual’s level of care obeys the following
expression:

− p′(x)u[w− π − rx]− r[1− p(x)] u′(w− π − rx) + p′(x)u[w− π − rx− l + q]− rp(x)u[w− π − rx− l + q] = 0

Therefore, we must have:

Vq = −[1− p(x)] u′(w− π − rx) π′ − p(x)u′[w− π − rx− l + q]
(
π′ − 1

)
At the optimal level of coverage, this must be equal to zero, so we must have:

[1− p(x)] u′(w− π − rx) π′ + p(x)u′[w− π − rx− l + q]
(
π′ − 1

)
= 0

or
1− p(x)

p(x)
π′

1− π′
=

u′[w− π − rx− l + q]
u′(w− π − rx)

We therefore have the following:

Proposition 1. In the presence of a moral hazard, and under the assumption that the insurer’s
expected profits are zero, a deductible or excess is optimal, i.e., the optimal level of coverage q is less
than the full amount of the loss, l, i.e., q < l.

Proof. Under the assumption that the insurer’s expected profits are zero, we have π(q) =
p[x(q)] q. Hence, we have π′(q) = p′x′q + p. Since p′ < 0 and q′ < 0, we have p′x′q > 0,
and hence π′(q) > p. Hence, 1− π′(q) < 1− p as well, and so:

π′

1− π′
>

p
1− p

Hence,
1− p

p
π′

1− π′
> 1

Therefore:
1− p

p
π′

1− π′
=

u′[w− π − rx− l + q]
u′(w− π − rx)

> 1
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However, this implies that:

u′[w− π − rx− l + q] > u′(w− π − rx)

In the presence of risk aversion, this in turn implies that:

w− π − rx− l + q < w− π − rx

Therefore:
q < l

�
General implication: If the insurer cannot observe or monitor the insured’s level of

care (and cannot charge a premium on the basis of care), then, in the second-best situation,
the insured should share some of the risk in the form of an excess.

Thus, the optimal amount of excess depends on (i) the cost of taking care for the
insured, (ii) the size of the loss, (iii) the degree of risk aversion in terms of the insured and
the insurer and (iv) the possibility of a loss (x).

This same analogy can be applied to the CDS business. As we have identified above,
the best possible and theoretically optimal solution is a situation where the lender, prior to
accepting the loan application, engages in thorough screening on the borrower and his or
her credit history, and then, in a post-lending scenario, the lender engages in monitoring
the borrower. This minimizes the default risk. However, the insurer is not capable of
monitoring the lender and cannot observe whether the lender engages in screening and
monitoring in pre and post-lending scenarios. The insurer can only engage in monitoring
at a very high cost, which then is not efficient.

The second-best alternative we have is to ensure that the bank performs some screening
and monitoring, in contrast to zero screening and monitoring. The protection buyer can
impose an excess on protections that he or she undertakes. This can be a percentage of the
face value of the mortgage or a flat amount. However, our discussion needs emphasis that
is more practical. Lenders earn interest by granting loans, which ties up their capital for
the loan period. If the excess amount is too low and surpasses how much the lender can
receive from the loan, the lender continues to execute that loan. For example, if the lender
is with the view that the borrower will default in 5 more years, by which the bank can earn
100,001 USD, which is beyond the excess amount of 100,000 USD, the lender would not
hesitate to approve the mortgage. The argument is that the presence of a ‘sufficient excess’
tends to make the lender vigilant or more so than he or she used to be regarding lending.
This moderately excludes the moral hazard issue incorporated with CDSs. The concept of
excess allows the insurer to make sure that the insured has ‘skin-in-the-game’ and does not
voluntarily engage in excessive risk taking at the insurer’s expense.

As evidenced by the pre-GFC literature, the perceived probability of a credit event
remained significantly low. For example, AIG believed that the probability of a CDS-related
credit event was only 0.15 percent (Sjostrom 2009). If the insured incorrectly perceives
risk and has a moral hazard, then this has important implications for the optimal degree
of coverage and for the size of the deductible or excess. We now analyze the following
case. Suppose that the actual probability of a default is p(x), and the insured’s perceived
probability is αp(x), where α < 1.

The general problem for the insured is now:

V = max
x

[1− αp(x)] u[w− π − rx] + αp(x)u[w− π − rx− l + q]

The first-order necessary condition is now:

−αp′(x)u[w− π − rx]− r[1− αp(x)] u′(w− π − rx)
+αp′(x)u[w− π − rx− l + q]− rαp(x)u[w− π − rx− l + q] = 0
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Note that this is identical to our previous expression when α = 1.
Rearranging this expression gives:

−αp′(x)u[w− π − rx] + rαp(x)u′(w− π − rx)
+αp′(x)u[w− π − rx− l + q]− rαp(x)u[w− π − rx− l + q] = ru′(w− π − rx) > 0

Hence, we have;

−p′(x)u[w− π − rx] + rp(x)u′(w− π − rx)
+p′(x)u[w− π − rx− l + q]− rp(x)u[w− π − rx− l + q] = ru′(w−π−rx)

α > 0

Now:

sgn dx
dα = sgn

(
d2V
dxdα

)
= −p′(x)u[w− π − rx] + rp(x) u′(w− π − rx)

+p′(x)u[w− π − rx− l + q]− rp(x)u[w− π − rx− l + q]
= ru′(w−π−rx)

α > 0

Hence, a reduction in the perceived risk (a reduction in α) leads to a lower level of
care. It follows from the fact of x′(q) < 0 that, to restore care to the second-best level, a
lower level of coverage is required.

To see this, note that the expression for the optimal level of coverage is:

Vq = x′{−p′u[w− π − rx]− r[1− p(x)] u′(w− π − rx) + p′u[w− π − rx− l + q]− rp(x)u[w− π − rx− l + q]}
−[1− p(x)] u′(w− π − rx) π′ − p(x)u′[w− π − rx− l + q] (π′ − 1)

However, as we have discussed above, if the probability of harm is misperceived, we
must have:

−p′(x)u[w− π − rx]− r[1− p(x)] u′(w− π − rx)
+p′(x)u[w− π − rx− l + q]− rp(x)u[w− π − rx− l + q] = ru′(w− π − rx)

(
1
α − 1

)
> 0

Therefore, at the second-best level of q, when α < 1, we must have:

Vq = −[1− p(x)] u′(w− π − rx) π′ − p(x)u′[w− π − rx− l + q]
(
π′ − 1

)
+ x′ru′(w− π − rx)

(
1
α
− 1

)
= 0

Since x′(q) < 0, this implies that

− [1− p(x)] u′(w− π − rx) π′ − p(x)u′[w− π − rx− l + q]
(
π′ − 1

)
> 0

This then implies that the optimal level of coverage is lower, and the lower level is α
(see Figure 2). Hence, the greater level is the degree of misperception of risk, and the higher
level is the optimal deductible. If the perceived risk is significantly lower than the actual
risk, the CDSs that are insured do not expect to have a likely default for the insurance
they undertook. As a result, CDS insurance obligations are not re-insured, no capital is
maintained to meet up with the likely loss and there is no insurable interest on those CDS
contracts. Therefore, there are many entities (without insurable interest) gaining insurance
protection against one credit event.
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4.3. Externalities

A final argument in favor of deductibles is that a default may produce systemic risks—
in other words, it may result in externalities to the economy at large. To see this, assume
now that greater care by the insured also reduces the probability of a systemic loss to the
rest of the economy. Welfare is now:

W = V + B(x) = [1− αp(x)] u[w− π − rx] + αp(x)u[w− π − rx− l + q] + θB(x)

where B′(x) > 0, B′′ (x) < 0 and 0 < θ < 1. Here, θB(x) is the external benefit provided by
the insured’s level of care, and θ is a scaling parameter to allow for different possibilities.
The case where θ = 0 corresponds to the case where there is no systemic risk.

The expression for the optimal level of coverage now obeys:

Wq = Vq + θB′x′ = 0

Since B′ > 0 and x′ < 0, this then implies that Vq > 0, which implies that the optimal
level of coverage is lower than the second-best level found when there is no systemic risk.

4.4. Unfolding the Story behind AIG

Founded almost a century ago, AIG was one of the largest insurance companies in
the world with AAA credit ratings. The innovative solution that AIG came up with was
the sale of CDSs to financial institutions. AIG provided an unconditional guarantee for
financial products and thus inherited its AAA ranking for its transactions as well. AIG
earned 0.02 USD per year for every 1 USD they insured. AIG had a confidence level of
99.85 percent that the super senior tranches (AAA rated) that they insured could not default.
As a result, by late 2007, AIG had given 230 billion USD protection on corporate loans and
149 billion USD on residential mortgages. For AIG, CDSs were ‘gold’ and ‘free’ money
(Sjostrom 2009). Among the four main business units of AIG, Financial Services dealt with
the CDS business. In 2007, AIG suffered a loss of 9515 million USD on losing bets on CDSs;
the same bet had given them a profit of 4424 million USD in 2005. According to the AIG
calculation, the possibility of a default was 0.15 per cent, which was crystallized in 2007
(AIG 2011; SEC 2012; Sjostrom 2009; Financial Crisis Inquiry Commission 2011).

Going back in time, if AIG declared bankruptcy in 2007, that would have led to a chain
of nationwide (and then global) bankruptcies. The financial safety of the protection seller
(provided that the protection seller is a considerably larger entity like AIG) can trigger
systemic risk.10 As we have identified in the literature review, the post-GFC literature, inter
alia, emphasizes the need for capital requirement for protection sellers, regulating CDSs
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as insurance while incorporating insurable interest into CDSs, the need for a regulator to
oversee the protection seller, prudential regulation central clearing, a derivative register, etc.
We are with the view that insurable interest is necessary for CDSs, and incorporating other
principles of insurance (i.e., re-insurance) can spread the risk, in contrast to risk contraction.
Although we agree that all such recommendations are positive and are worth considering,
we argue that none of the above recommendations alone truly address the core concern
of the creation of lemon mortgages and securitizing and insuring them with CDSs. To the
extent that the originate-to-distribute model is in operation, there is nothing that prevents a
lender from creating lemon assets. Our recommendation of excess is a skin-in-the-game
solution, in which the leader also suffers a loss if he or she creates lemon mortgages.

4.5. Implications and Further Research

We are with the view of the post-GFC recommendation, i.e., insurable interest should
be imposed on CDSs. Hence, there are no naked CDSs in the market, and betting is avoided.
Our recommendation may result in a number of implications in the market. Inter alia,
lenders may have to engage in screening and monitoring loans for which they wish to
gain CDS protection. This increases the cost of granting a loan, which cuts down marginal
loans with less profitability to the lender under the new structure. Lenders are discouraged
from granting subprime mortgages, which might negatively affect the welfare policies
of policy makers. However, we are with the view that granting subprime mortgages to
enhance house ownership should be dealt separately as a welfare scheme but should not
be merged with financial transactions.11 Another argument that may arise is the fact that
insurance-style excess can tend to reduce transparency in the market, which can likely pose
an obstacle to trading.

The issuance of asset-backed securities, especially mortgage-backed securities, may
decline due to the fact that only ‘non-lemon’ mortgages can build securities afterwards.
Interest rates might increase (arguably), since the cost of making and maintaining a loan
becomes slightly higher. Free and easy money for CDS sellers is dried-up, making an end to
betting via CDSs. The average time taken for granting a loan may marginally increase due
to enhanced screening requirements. Securities protected under CDSs are high in quality.
Long-term stability in the securitization market is established, posing comparatively less
systemic risk to the financial system.

According to the loan pricing theory, an adequate interest rate (on loans) must re-
munerate not only the expected loss but also the unexpected loss, in order to properly
reward the bank’s stakeholders. The income in the absence of a loss (w) can be modeled
considering the appropriate pricing formula and hence various risk factors, including, inter
alia, the probability of default, the recovery rate, the maturity, the exposure in the event of
default, the regulatory capital requested, the risk-free rate, the cost of the economic capital
and the remuneration for the unexpected loss (the cost of the economic capitalegulatory
capital). This is left for future research to model regarding the impact of the “Skin in the
Game” in a much more sophisticated manner.

Determining the optimal leave of excess is more of an empirical task. A number of
factors may affect the decision of the optimal level of excess and may vary from country to
country.12 Calculating the excess for CDSs is no easy task, yet it needs careful examination,
research and empirical analysis, which we leave for future research.

5. Conclusions

CDSs, which lack insurable interest and which provide protection against credit risk,
have effectively been used for ‘betting’ against the credit worthiness of a borrower in the
onset of the GFC_2017/8. Provided that CDSs do not require insurable interest, there can
be a number of protection buyers who purchased protection over a specific credit event.
Years prior to the GFC, CDSs replaced their traditional association with bonds with CDOs
and asset-backed securities. When interest rates started increasing and subprime borrowers
started defaulting, both naked and covered protection buyers claimed compensation.
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Protection sellers, who had neither sufficient liquid collateral nor re-insurance protection
arrangements to mitigate risks, were pulled into financial distress. As a result, a number of
‘big’ institutions were dragged towards bankruptcy. Some institutions that were ‘too big to
fail’ were bailed out using billions of taxpayer money. As a result, a chain of bankruptcies
followed by an economic downturn spread across the globe.

The GFC revealed the need for regulatory solutions for CDSs, which were not regulated
much. CDSs coupled with securitization-based notes accumulated a massive amount of
risk in the financial system. While deviating from the conventional approach of regulating
CDSs, this paper emphasizes the need for CDSs to be regulated in a similar manner to
that of insurance in order to prevent a similar devastating financial crisis. This research,
inter alia, brings the concept of excess, which should ‘hurt’ the originator in the case of
a default of a loan that he or she has made, into the proposed regulatory suggestions for
CDS, adding a further step in the existing literature.

Author Contributions: Conceptualization, S.S., P.R. and J.J.d.V.R.; Methodology, S.S.; Formal Anal-
ysis, S.S.; Validation, S.S.; Project administration, S.S.; Investigation, S.S.; Visualization, S.S., P.R.
and J.J.d.V.R.; Writing—review & editing: N.W. and M.S. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Informed Consent Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

Notes
1 For example, see discussions made in Swan (2009), Arentsen et al. (2015), Purnanandam (2011), Mian and Sufi (2009), Keys et al.

(2010), Senarath (2017) and Rajapakse and Senarath (2019).
2 As of 3 June 2016, the International Swaps and Derivatives Association (ISDA) identified four broader means by which CDSs can

benefit the financial system. Accordingly, they can enable banks to transfer risk to other parties, which makes banks capable
of making more loans; result in distributing risk widely throughout the system and hence prevent risk concentration; provide
significant signals about credit conditions, helping bankers and policymakers to supervise traditional banking activities; and act
as a signaling function, [and thus] CDS prices produce better and timelier information.

3 Regarding the termination of a CDS, all CDSs provide two mutually exclusive scenarios. (i) The termination of a CDS is not
triggered. In this case, the CDS agreement continues until maturity. (ii) The termination of a CDS is triggered by a credit event. In
this situation, the protection seller physically swaps the agreement.

4 In addition, we should also note that, in the pre-GFC context where the economy was growing, corporate bankruptcies were
infrequent, the housing market was booming and consumers were spending. CDSs were seen as a low-risk method to generate
cash (Young et al. 2010). As per the risk models indicated, prior to the GFC, it was the belief that underlying securities would
never go into default, thus providing CDSs against such securities in ‘free money’ for protection sellers (Sjostrom 2009).

5 The U.S Treasury Department in June 2009 proposed mandatory central clearing for standardized CDS contracts and prudential
(bank-like) regulation of major CDS market participants together with enhanced transparency and record-keeping requirements
for all CDS transactions (Shadab 2009, 2010).

6 The originate-to-distribute model of lending, where the originator of a loan sells it to a third party, was a popular mechanism
prior to the onset of the subprime crisis. A number of post-GFC scholars state that the originate-to-distribute model results in
information asymmetry and ultimately leads to moral hazards (Berndt and Gupta 2009; Acharya et al. 2010; Purnanandam 2011).

7 The role of the rating agencies in an ex-ante GFC context was subjected to immense criticism by post-GFC scholars. Rating
agencies were paid by originators, leading to a conflict of interest. On the other hand, asset-securitization schemes structured
asset tranches in such a (complex) manner that senior securities were able to gain the highest rating disregarding the nature of
underling assets. Thus, ratings granted on securities were identified as “unreal” or “unreliable” by a number of scholars in ex-the
post-crisis literature. See, for example, (Peicuti 2013; Crotty and Epstein 2009; Sykes 2010).

8 Ever since Akerlof (1970) used the term “Lemon” to identify “bad” cars in the second-hand car market, the word lemon has been
used with the meaning “inferior” in the economic literature. Following the tradition, we use the word lemon to refer to subprime
mortgages.
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9 Whether the graph is a straight line, concave or convex is a separate question. For the purpose of this analysis, we do not put
emphasis on the shape of the curve.

10 Inter alia, this appears to be one good reason why the U.S. government did not let AIG fall into bankruptcy. If one large financial
entity goes bankrupt, it can lead to a chain of bankruptcies.

11 We are with the view that subprime mortgages should not be securitized. If the government needs to enhance the home ownership
of a low-income-earning segment, the government is free to do so for a welfare plan but not to securitize such loans under the
normal financial channels.

12 It is noteworthy that a car insurer may consider a number of items before deciding the excess, for example, the age of the driver,
his or her driving history, the crime rate of the suburb where the car is usually parked, etc.
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