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Abstract

New contract terms for credit default swaps (CDS) on banks were introduced in 2014 to
cover losses from government intervention and related bail-in events. For many large European
banks, CDS spreads are available under both the old and new contract terms; the difference
(or basis) between the two spreads measures the market price of protection against losses from
certain government actions to resolve distressed banks. We investigate cross-sectional and time
series properties of this basis, relative to each bank’s CDS spread. We interpret a general decline
in the relative basis as a market price-based signal that governments are less likely to bailout
banks in distress, but that banks do not yet have sufficient bail-in debt to protect senior bond
holders in case of a credit event.

Keywords: Credit default swaps, banks, government intervention, European Bank Resolution
and Recovery Directive

1 Introduction

A credit default swap (CDS) contract on a bond is intended to provide protection against the default
of the issuer of the bond. Various types of events are covered by different contracts, including missed
payments, bankruptcy, and restructuring events. In 2014, the International Swaps and Derivatives
Association (ISDA), the trade association that defines the terms of CDS contracts, introduced a
new “government intervention” event and made additional changes to CDS contracts to address
cases where government actions at ailing banks had affected the payments received by buyers of
CDS protection on those banks. For many of the largest European banks, CDS continue to trade
under the previous terms (called the 2003 definitions) as well as the new terms (called the 2014
definitions). The difference in CDS spreads under the 2014 and 2003 definitions reflects the market
price of protection against government intervention and certain related consequences of government
actions.

The goals of this paper are to explain the government actions addressed by the change in
contract definitions; to investigate cross-sectional and time series properties of the difference in
CDS spreads under new and old definitions; to identify factors driving the difference in spreads;
and to interpret the difference as a signal about what would happen to the bank’s bond holders
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in case of a credit event at the bank. We refer to the difference in CDS spreads under 2014 and
2003 definitions as the basis. For most of our analysis, we work with what we call the relative
basis, which is the ratio of the basis to the 2014 spread. We will argue that a general decline in
the relative basis reflects a market perception that governments are less likely to bailout distressed
banks, but that banks do not yet have sufficient bail-in debt to protect senior bond holders in case
of a credit event.

The types of intervention contemplated by the 2014 definitions can broadly be considered bail-
in events, in the sense that they impose losses on creditors through government actions, rather
than through a missed payment, bankruptcy, or privately negotiated restructuring. We will see
that the relative basis may be roughly interpreted as the market-implied conditional probability of
a bail-in, given any type of credit event. Somewhat more precisely, the relative basis measures a
loss-weighted conditional probability because a CDS spread reflects a loss given default as well as
a probability of default.

The new contract terms adopted in 2014 were motivated by cases in which payments to buyers
of CDS protection fell far short of the losses incurred by bond holders as a result of government
interventions that had not been anticipated in the 2003 deﬁnitionsE We will review specific incidents
that motivated the changes later, but briefly there are two main scenarios in which a 2014 contract
might pay more than a 2003 contract: (i) a bank’s creditors may incur losses through a bail-in
event that does not qualify as a credit event under 2003 definitions; or, (ii) the event may trigger
both types of contracts, but differences in the recovery auctions may lead to different payments to
holders of the two types of CDS.

To date, potential failures in the auction process have been the market’s main concern. In the
2013 nationalization of the SNS Reaal bank by the Dutch government, and in the 2014 failure of
the Portugese Banco Espirito Santo, both old and new CDS contracts were triggered. But in both
cases buyers of CDS protection on subordinated debt received a small fraction of the losses incurred
on the debt —in the first case because the Dutch government had expropriated all subordinated
debt, and in the second case because of the way the distressed bank was split into “good” and
“bad” entities by the Portuguese government.

With the European Union’s Bank Recovery and Resolution Directive (BRRD) (announced in
2014, and effective at the outset of 2016), and similar resolution frameworks expected in Switzer-
land and other jurisdictions, these sorts of ad hoc interventions are being be replaced by a more
predictable bail-in regime and lower expectations of government support for distressed banks. Un-
der the BRRD, public funds may not be used to support a distressed bank until at least 8 percent
of a bank’s equity and liabilities have been written down. Reduced expectations of government
support should make the possibility of a bank defaulting more likely, and lead to a decrease in
the relative basis. Previous studies have relied on earlier CDS data and have therefore not been
able to use the information in the basis. Schafer et al. (2016)) find that senior CDS spreads under
2003 definitions increase around European bail-in events, which they interpret as the CDS market
adapting to a new regime where bail-in becomes more common, as opposed to bailout. |[Avdjiev
et al.| (2015)) analyze the response of the CDS market to the issuance of different types of CoCo
bonds using data of CDS under 2003 definitions. CoCo bonds convert to equity when a certain
trigger is breached, for example regulatory capital requirements. It would be interesting to explore
whether CDS under 2003 definitions and CDS under 2014 definitions respond differently to CoCos
that convert to equity and write-down CoCos.

We are interested in the relative basis between old and new CDS spreads as a market measure of

1CDS contracts on U.S. reference entities do not ordinarily cover restructuring events. As a consequence, the new
definitions introduced in 2014 and discussed here are not relevant to U.S. financial institutions.



the credibility of the evolving bail-in regime and the adequacy of bail-in debt to protect senior bond
holders in a credit event. The relative basis may also provide information on a bank’s domestic
systemic importance because it involves the government’s willingness to intervene. By combining
the relative basis with a comparison of CDS spreads on senior and subordinated debt, we will argue
that a decline in the relative basis in early 2016 signaled a view in the market that, conditional
on the bank experiencing a credit event, the bank’s losses would be sufficiently large to hit senior
creditors. This pattern can arise either because the bank’s loss-absorbing capital is insufficient or
because the market expects a government bailout in all but the most extreme loss scenarios.

Our analysis focuses on 20 European banks with sufficiently liquid CDS under both 2003 and
2014 definitions. A few general features of the basis and relative basis are evident in the data. In
the cross section, we see a strong positive relation between the basis and a bank’s CDS spread,
indicating that the added protection against a bail-in event is most valuable for riskier banks. We
find a negative relation between the conditional cost of protecting senior debt (conditional on any
credit event) and the relative basis: the added value of protection against a bail-in is low when
losses will exceed the amount that can be absorbed through bail-in debt alone. Since the launch of
the new CDS contracts in September 2014, we observe a gradual decline in the average basis. Over
the same period we also observe an increase in the ratio of CDS spreads for senior and subordinated
debt, again suggesting that junior debt may be insufficient to absorb losses in a credit event.

We develop an econometric model to fit the time series behavior of the relative basis for the
20 banks in our data. We find that a bank’s relative basis has a negative loading on the CDS
spread for the bank’s sovereign, suggesting that a financially weaker sovereign is less likely to
trigger a government intervention, conditional on a credit event. We estimate a positive coefficient
on a bank’s idiosyncratic credit risk, and positive coefficients on dummy variables for Swiss banks
(Credit Suisse and UBS) and for institutions identified as global systemically important banks
(GSIBs). We test several other variables as well. Our model fits the data quite well, but it leaves
unexplained some persistent and potentially important deviations for individual banks.

Beyond the implications investigated in this paper, the changes in CDS definitions highlight
how institutional features of the CDS market can contribute to the much studied bond—CDS basis.
The bond—CDS basis is the difference in yields observed in bonds and implied by CDS spreads.
Factors found to affect the bond—CDS basis in earlier work include counterparty credit risk, relative
liquidity, and bond issuance patterns (De Wit/ 2006)), procyclicality of margin requirements (Fontana
2011), and funding risk and collateral quality (Bai and Collin-Dufresne 2013). The auction failures
that motivated the 2014 definitions point to another feature separating the cash and derivative
markets. By better aligning payments to CDS protection buyers with losses to bond holders, the
new definitions have reduced the bond—CDS basis for European banks.

The rest of this paper is structured as follows. In Section [2] we discuss the changes that CDS
definitions have undergone in response to the malfunctioning of CDS in the case of past government
interventions, as well as in anticipation of potential bail-in under BRRD rules. In Section [3] we
derive a model to back out the market-implied loss-weighted conditional probability of bail-in, if the
bank were to enter distress without receiving a bailout, from observed CDS spreads. In Section
we apply the model to subordinated CDS data of 20 European banks. We also investigate to what
extent the market-implied loss-weighted conditional probability of a government intervention on a
bank is associated with a number of potential risk factors, such as a traditional measure of systemic
importance of banks and sovereign CDS spreads. We also assess the effect of the introduction of
the BRRD on the CDS market. In Section |5, we derive several market-implied measures of the
severity of loss if the bank were to enter distress without receiving a bailout. In Section [0, we apply
this model to senior and subordinated CDS data, and study the relationship of the loss severity
measures with the conditional probability of bail-in. We study the suitability of our measure in



assessing progress towards ending bailouts in Section [/} We conclude in Section

2 CDS Market and Bail-in

In this section we discuss how the CDS market has changed in response to changes in banking
regulation following the financial crisis, particularly with respect to bond bail-in. We review the
bail-in events at SNS Bank in 2013, Bankia in 2013, and Banco Espirito Santo/Novo Banco in 2014,
in which CDS under the ISDA 2003 rules triggered, but the payout was much smaller than the loss
on the underlying bond. We discuss how ISDA responded by changing CDS definitions in 2014.

Since 2009, most CDS contracts on U.S. reference entities do not cover debt restructuring events.
We therefore focus on European banks in the following paper. We only consider the “modified-
modified” CDS document clause, which is by far the most common and liquid one for European
corporations. This document clause specifies that restructuring constitutes a credit event, but that
a bond can only be delivered if its maturity date is less than 60 months after the termination of
the CDS contract or the reference bond that is restructured.

2.1 CDS Market and ISDA 2014 Changes

A credit default swap is intended to cover the buyer of protection against losses if the reference
entity named in the contract undergoes certain credit events. Subordinated and senior debt issued
by the same bank are typically covered by separate CDS contracts.

The cost of CDS protection is measured through its spread. The spread is determined by the
expected conditional loss—the payout that can be expected once the CDS is triggered —and the
intensity — the probability that the CDS triggers:

CDS spread = conditional loss - intensity = (1 — recovery) - intensity. (1)

When a credit event occurs, the loss on the bond is determined through an auction process. The
CDS then pays out the loss on the bond. We refer the reader to/Chernov et al.| (2013) and |Gupta and
Sundaram| (2013]) for more details on the auction process, and to Haworth (2011) for an accessible
overview of the 2003 ISDA definitions and their 2009 supplements. All probabilities extracted from
market prizes should be understood as risk-adjusted probabilities or market-implied probabilities.
Equation is a simplification that ignores term structure effects. For a more complete discussion,
see |Duffie and Singleton| (1999).

CDS protection under 2014 definitions is more expensive (has a wider spread) than protection
under 2003 definitions. The conditional loss and the intensity both contribute to this difference.
Any event covered by 2003 CDS is covered by 2014 CDS; but 2014 CDS also cover a new government
intervention event to cover bail-ins that might not trigger 2003 contracts. This added event makes
the intensity greater for the new contracts than the old contracts. The 2014 definitions also made
changes to the CDS auction process to better align the payout to CDS protection buyers with the
losses incurred by bond holders.

In Section 2.2, we discuss specific cases of auctions that motivated the changes to the ISDA
definitions. These were all cases of bank bail-ins. Each case triggered 2003 CDS contracts; but, as
a result of government actions that were not anticipated in the 2003 definitions, the auction process
resulted in payments to CDS holders that fell far short of the losses on the bonds. Under 2014
definitions, protection buyers should receive greater payments in these cases, resulting in a wider
spread through a higher conditional loss.

The new CDS started trading on Sept. 22, 2014. Currently, both 2003 and 2014 versions of
CDS contracts are traded on 20 large European banks. The difference in spreads between the two



contracts —what we call the basis—may be understood as protection against bail-ins: both the
change in intensity and the change in conditional loss are driven by bail-in events. This leads us
to the following definition:

Definition 1. Bail-in refers to an event for which a 2014 CDS pays more than a 2003 CDS.

We make this definition for brevity. It provides a simple way to refer to the factors driving
the changes in the CDS definitions. We also need a simple way to refer to cases in which the
two contracts trigger and make the same payments. These are credit events for which the 2003
definitions provided adequate protection, so we refer to these simply as defaults:

Definition 2. Default refers to an event in which 2003 CDS and 2014 CDS both trigger and result
in the same payment to protection buyers.

Figure (1] shows the average 2003 CDS spread and the average basis for each of the 20 banks
in our panel. A strong positive, almost linear association on the log-log-scale between the average
2003 CDS spread and the average basis is apparent for most banks. UBS is a notable anomaly,
with a basis that is much larger than one would expect from its very low average 2003 CDS spread.

We now outline the changes in ISDA definitions, both with respect to conditional loss and
intensity. All of these changes apply to both subordinated and senior CDS, with the exception of
the sub—senior cross trigger removal.

2.2 Recovery Interference

Banking regulators may respond to bank distress in various ways. Some of these, such as expro-
priation and the transfer of debt into a “bad” bank, may interfere with the recovery determined
in the CDS market. This reduces the value of 2003 CDS protection. However, when a government
expropriates debt, creditors’ claims are voided and they realize losses, but the 2003 CDS may not
function as intended because no bonds are available for the auction. Likewise, when a government
breaks a bank into “good” and “bad” parts, the 2003 CDS protection may end up referencing the
“good” bank, whereas the underlying bond is transferred to the “bad” bank, resulting in poor
outcomes for the protection buyer. We will refer to an issue around conditional loss as a recovery
interference:

Definition 3. We call it a recovery interference when a 2003 CDS does not pay out all of the
amount lost on the underlying bond, even though a 2003 credit event is declared.

We now discuss asset package delivery issues and debt transfer issues in more detail.

Asset Package Delivery In the case of SNS bank in 2013, the Dutch government expropriated
all subordinated bonds, with no compensation for bondholders. A 2003 credit event was declared
by the ISDA committee responsible for making the determination. However, because of the expro-
priation, no subordinated bonds were available to be delivered into the auction. Senior bonds were
used in the subordinated CDS auction as the closest available proxy for the unavailable subordi-
nated bonds, and a recovery of 85.5 percent was determined. As a result, even though subordinated
bonds suffered a 100 percent loss, subordinated CDS paid out only 14.5 percent. Under 2014 def-
initions, a near-worthless claim against those subordinated bonds deliverable before expropriation
could have been delivered into the auction, yielding full payout.

The new asset package delivery rules should make it more likely that, following an expropriation,
the correct recovery rate can be determined. Therefore, 2014 CDS should trade wider relative to
their 2003 counterparts, especially so for subordinated CDS.
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In 2011, Northern Rock Asset Management, the government-controlled “bad bank” formed after
the failure of Northern Rock (see |Shin/2009)), offered to buy back its outstanding subordinated debt
below par, and it was able to modify the terms of the debt to allow it to buy any debt not tendered
voluntarily. The buyback triggered a restructuring event. With no subordinated bonds outstanding,
the CDS auction was based on senior debt, resulting in a high recovery rate and a low payout to
CDS protection buyers.

Different Treatment of Subordinated and Senior CDS During Debt Transfers A com-
mon resolution following distress is to break the bank up into a “good” and a “bad” bank. Because
subordinated bonds typically become claims on the “bad” bank, this is a way to implicitly bail
in bondholders. As an example, consider the case of Banco Espirito Santo, which was distressed
in September 2014. Subsequently, all senior bonds were moved to Novo Banco, the “good” bank,
whereas all subordinated bonds remained liabilities of Banco Espirito Santo, the “bad” bank. Be-
cause more than 75 percent of total debt had followed the “good” bank, 2003 ISDA rules mandated
that both senior and subordinated CDS now reference the “good” bank —a clause intended to deal
with corporate mergers. A 2003 credit event was declared for subordinated CDS at the “good”
bank, however, there were no subordinated bonds deliverable in the “good” bank, and senior bonds
had to be used instead. Because the “good” bank was well capitalized, with 4.9 billion euros in-
jected by the state, subordinated CDS holders suffered significant losses. A similar issue arose when
Bankia became distressed in 2013.

With the new 2014 rules, subordinated CDS follow subordinated bonds, and senior CDS follow
senior CDS in the case of a succession event. This change should make 2014 subordinated CDS trade
significantly wider than their 2003 counterparts, because of the higher likelihood that subordinated
bonds will be available for delivery into the CDS auction after a break up into good and bad bank
(J.P. Morgan|2014).

2.3 ISDA 2014 Changes that Affect the Intensity

The bail-in events discussed in Section [2.2]all triggered 2003 CDS. However, when SNS bank’s debt
was expropriated, it was unclear whether a 2003 credit event would be declared. Furthermore, a
bail-in that is expressly contemplated through bail-in language included with bonds, or by law, as
is mandated by the BRRD, may not trigger a 2003 CDS. For this reason ISDA has added a new
credit event, the government intervention event, that triggers 2014 CDS. This change affects the
intensity part in Equation . We therefore define:

Definition 4. A 2014 credit event occurs when either a 2003 credit event or a government inter-
vention event, as discussed below, is declared.

Government Intervention Event This event is declared if a government’s action results in
binding changes to the underlying bond, for example by reducing its principal, further subordinating
it, or expropriation. Importantly, a government intervention event is declared even if the bail-in is
expressly contemplated in the terms of the bond. For a reference, see Markit Research (2014).

Market participants believed that at the time of introduction the government intervention clause
would have little to no effect on CDS spreads, but that with time the government intervention clause
would have a widening effect on 2014 spreads (J.P. Morgan|2014, Usher and Whitmore|2014).

For Swiss banks only, the market expects that CoCo bonds are deliverable into the subordinated
CDS auction, because Swiss law requires all newly issued subordinated bonds to have contingent



features (J.P. Morgan 2014). This may have a widening effect on the basis for Swiss banks as
compared with similar other European banks.

A second government action at Novo Banco, in December 2015, turned out not to qualify even
as a 2014 credit event (Bird and Whittall|2016)). This was a transfer of debt from the “good” bank
to the “bad” bank. The ISDA determinations committee ultimately ruled that debt transfers are
not covered by the government intervention event.

Removal of the Sub—Senior Cross Trigger This change affects only senior CDS. Under 2014
definitions, senior CDS do not automatically trigger when subordinated CDS trigger, whereas this
is the case under 2003 definitions. This change likely reduces senior 2014 CDS spreads, compared
with their 2003 counterparts, because the 2014 senior CDS is less likely to get triggered.

2.4 Discussion

To summarize, a basis between 2014 CDS and 2003 CDS can arise for two reasons, corresponding
to the two factors in the CDS spread in Equation —the recovery rate and the event intensity.
Changes in auction rules should increase the payout to protection buyers following certain bail-in
events. The addition of the government intervention event expands the scope of events covered
by CDS to ensure that bail-in events trigger CDS protection. The added event should become
particularly important in the future with the implementation of the BRRD.

3 Conditional Probability of Subordinated Debt Bail-in

Much research has focused on the determinants of CDS spreads. For example, |Ericsson et al.| (2009)
find that the main factors behind CDS spreads are firm leverage, equity volatility, and the riskless
interest rate. However, while such factors drive the price of credit risk, they do not disentangle the
outcomes when risk is realized. In this section, we show how to infer the loss-weighted conditional
probability of a bail-in that is implicit in the observed difference between subordinated 2003 and
subordinated 2014 CDS spreads. We also discuss what aspects of systemic importance of a bank
this quantity measures.

3.1 Model

In order to differentiate CDS payouts in different scenarios, we introduce the following notation for
various events:

Definition 5. Let F' denote an event of bank distress, B denote a bailout, C' denote the event that
a 2003 CDS triggers. Also, let G denote the event where an ISDA government intervention event
from Section occurs, which means that 2014 CDS pays, but a 2003 credit event is not declared.
Furthermore, let R be the recovery interference event from Definition

Definition 6. Let C'DS?0!* denote the subordinated CDS spread under 2014 ISDA definitions, and
CDS?3 denote the subordinated CDS spread under 2003 rules. We refer to the spread difference
CDS?14 _ 0 DS?03 a5 the basis.

For convenience, we will also use “basis” to refer to a position that is long a 2014 CDS and
short a 2003 CDS and thus pays the difference between the two contracts. In other words, when
we say that “the basis pays z” in some event, we mean that x is the difference in payouts of the
two CDS in that event.

We use Definition |7| to simplify notation, based on Equation .
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Definition 7. We denote the spread needed to insure against an event e by
S(e) = Elloss | e ] P(e).
The spread needed to insure against e, given an event %, is S(e |x) = E[loss | e N x| P(e | ).

We show what may happen if a bank were to enter distress in Figure [2] along with the payouts
of CDS?"%3 and the basis. From the perspective of CDS, the first step is whether bondholders are
bailed out or not following bank distress. In a bailout, bonds do not lose any value, and neither
2003 CDS nor the basis pay anything. If the government decides against a bailout, a 2014 credit
event is determined. Then there are two potential outcomes. The first of these potential outcomes
is a 2003 credit event. When a 2003 credit event is declared, either (i) no recovery interference
happens, in which case CDS?% pays Ly, the loss given no recovery interference, and the basis
pays zero, or (ii) a recovery interference happens, in which case C'DS?%%3 pays zero, and the basis
pays L4, the loss given a recovery interference. For simplicity, we do not explicitly account for
the possibility that a 2003 CDS may pay out something under a recovery interference, but instead
consider such an event implicitly as a probabilistic mixture of the events recovery interference and
no recovery interference, given that a 2003 credit event is declared. The second potential outcome
is a government intervention event that is not a 2003 credit event. The 2003 CDS do not even
trigger in such a bail-in as may occur under the new BRRD rules. In that case, the CDS?%% pays
zero, and the basis pays L¢, the loss given G.

From the tree in Figure [2, we see that the spread of a 2014 CDS is

CDS*™ = [LyP(R|CNB)P(C|B)+ LrP(R|CNB)P(C|B)+ L P(G|B)] P(B|F)P(F)
= [S(R|CNB)P(C|B)+S(R|CNB)P(C|B)+S(G|B)] P(B|F)P(F).

Here and in the following we use ® to denote the complement of e. The value of the basis is

CDS* — O0DS* = [LrP(R|CNB)P(C|B) + LgP(G|B)| P(B|F)P(F)
= [S(R|CNB)P(C|B)+S(G|B)]| P(B|F)P(F),

and the value of a 2003 CDS is

CDS*3 = LyP(R|C N B)P(C|B) P(B|F)P(F)
=S(R|CNB)P(C|B)P(B|F)P(F).



We obtain the conditional probability of a bail-in given that a 2014 credit event is declared,
weighted with the potentially different sizes of conditional expected losses, as the ratio of basis and
CDS?014;

CDS?M — 0 DS LrP(R|CNB)P(C|B)+ LgP(G|B)
CDS2014  LyP(R|CNB)P(C|B)+ LgP(R|CNB)P(C|B)+ LgP(G|B)
B S(R|C N B)P(C'|B) + S(G| B)
- S(R|CNB)P(C|B)+S(R|CNB)P(C|B)+S(G|B)
=S(RUG|CUQG). (3)
= S(bail-in | distress N no bailout). (4)

(2)

Recall that we defined a bail-in to be an event in which the 2014 CDS pays more than the 2003
CDS, which is RU G in Figure [2| The quotient on the left side of is the relative basis. It is the
spread that would be necessary to insure against bail-in, if it were certain that a 2014 CDS was
going to trigger, but uncertain whether there will be a bail-in or not. We choose the relative basis as
the quantity of interest because it contains new information, namely what would happen if a bank
were to enter distress, independent of the distress probability. The probability of the no-bailout
event cancels when we consider the relative basis rather than the basis itself. In addition, because
we take the ratio of two market-implied spreads, most of the influence of the CDS market risk
premium is removed.

If we were to make the simplifying assumption of a fixed recovery rate whenever a CDS triggers,
then the effect of conditional losses would cancel in , and this conditional spread could be
interpreted as the conditional probability P(RUG |C UG). This is a useful if rough interpretation
to keep in mind. In practice, market assumptions for the sizes of conditional losses are often blunt
(Schuermann| 2004, |Altman| 2006). For example, Markit, which aggregates recovery rate quotes
from several sources, quotes a “recovery” of exactly 20 or 40 percent on most days for the banks in
our panel, with only rare, small deviations from these values. This pattern is in line with a report
by J.P. Morgan (Elizalde et al.[2009)), which notes that it is common practice to fix the recovery
rate at 20 or 40 percent, and to derive a “calibrated” default probability from market data.

3.2 Relative Basis Measures Aspects of Systemic Importance

It is tempting to interpret the relative basis as a measure of systemic importance. However, care
must be taken in doing so. It is national governments that decide how to respond to distressed
banks, especially whether they decide to let a distressed bank default. Their decisions may be
guided by national concerns, so the relative basis is at best a measure of national, rather than
global, systemic importance. To understand to what extent the relative basis is a measure of
national importance, we consider the representation in . We see that the relative basis informs
about what may happen if a bank were to enter distress without bondholders receiving a bailout, in
which case a 2014 credit event is declared. If, for example, default would become more likely, and
bailout less likely, that would reduce the relative basis. This would be in line with interpreting the
relative basis as a measure of systemic importance. If, however, bail-in were to become more likely,
and bailout less likely, that would increase the relative basis. This is the opposite of the way we
would expect a measure of systemic importance to respond.
A better measure of national importance would be the spread on a hypothetical contract

S(bank does not default | distress),
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which is the spread needed theoretically to protect against the event that a bank will not default
given that it enters distress. This quantity decomposes as follows:

S(bank does not default | distress) = relative basis - P(no bailout | distress) + S(bailout | distress).
()
Here we interpret S(bailout | distress) as the cost of the potential bailout, if the bank were to enter
distress. We see that it is possible for S(bank does not default | distress) to be large even if is
small —exactly in the situation where a bank’s systemic importance is so high that the respective
government chooses to bail bondholders out rather than to risk any disruptions to the bank’s access
to funding.

The relative basis in does contain considerable insight, however. A high value is indicative
of national importance, since it means that default is unlikely given distress. A low value indicates
one of two extremes: (i) the bank is not important, and the national government would decide
to let it default if it were to enter distress, or (ii) the bank is so important that the government
would choose to bail the bank out if it were to enter distress, unless losses are so large that default
becomes the only option.

The relative basis could always be interpreted as a measure of national importance if either the
probability of a bailout were low, or the conditional probability of a bail-in were strongly positively
related with the conditional probability of a bailout. However, that may not be the case. We will
discuss the relationship between bail-in and bailout in more detail in Section

4 Bail-In Probability and Subordinated Debt

In this section, we infer the loss-weighted conditional probability of a bail-in for each bank, if it
were to enter distress. We consider an econometric model to determine to what extent potential
risk factors can explain this conditional probability. We also investigate time series effects and how
they may relate to changes in governmental policy, such as the introduction of the BRRD.

4.1 Data

We consider subordinated five-year 2003 and 2014 CDS spreads, starting on Sept. 22, 2014, the
date of the introduction of the 2014 CDS, to April 18, 2016. These data are from Markit. For
many of the smaller European banks, CDS are traded too rarely to give good daily, or even weekly,
spread quotes. We select only banks for which data quality is judged “B” or higher —indicating
at least moderate data quality —according to Markit’s data quality rating on at least 97 percent
of quote days (which include some public holidays). Markit judges data quality by the number
of sources that provide spread quotes, as well as competitiveness, liquidity and transparency of
the market. We are left with 20 banks that satisfy this data quality requirement; their names are
given in Figure Only on a very few days does their data quality fall below “B.” Data quality
is highly similar for subordinated 2003 and 2014 CDS, across all banks —even those banks that
are not included in our final data set because of insufficient data quality. This suggests that our
sampling according to the data quality rating is outcome-independent. We confirm that for these
banks quoted spreads from Markit closely match spreads at which trades happen in Appendix [A]
using anonymized data of actual CDS trades from The Depository Trust & Clearing Corporation
(DTCC). Lastly, we subsample the panel data to a weekly frequency to reduce the effect of potential
short-term autocorrelation in Markit’s spread quotes.

We note that the CDS market is somewhat technically driven, because CDS can be used to
both hedge against default, and to hedge against the spread of other CDS, bonds, or counterparty
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exposures. Hedging spread changes with 2003 CDS may be perceived as slightly cheaper than
hedging with 2014 CDS. At the same time, switching from old 2003 CDS to new 2014 CDS may
cause wide bid—ask spreads during the time of transition.

4.2 Market-Implied Loss-Weighted Conditional Probability of a Bail-in

In Figure [3| we show how subordinated 2003 CDS, 2014 CDS, their basis, and their relative basis
have evolved over time. While 2003 and 2014 CDS have tended to go up over most of the time
window, their basis has stayed roughly constant. The relative basis— the share of the total 2014
CDS spread that it costs to protect against a bail-in, see Equation — has gone down strongly.
In the fall of 2014 the relative basis was slightly over 40 percent on average. Over the course of the
first half of 2015 it decreased, on average, to around 30 percent. It stayed roughly constant over
the second half of 2015. The relative basis has fallen strongly again against an improving market
climate in the spring of 2016, to little over 20 percent on average in the spring of 2016.

We show how the relative basis has been developing for each of the banks in Figure The
banks that systematically deviate most in terms of their likelihood of bail-in, if they were to enter
distress without receiving a bailout, are Banco Comercial Portugués, where a bail-in has recently
become conditionally much less likely than the European average; Credit Suisse, where at first it
was conditionally very likely, but now extremely unlikely; and UBS, where a bail-in was always
conditionally much more likely than average.

4.3 Econometric Model

The relative basis may be associated with a number of risk factors. We discuss several such risk
factors in Section We specify the following hierarchical model, for banks ¢ = 1,...,n at times
t=1,...,T:

CDSZM — o ps2s

CDS2014

Here the §; denote random intercepts that allow us to capture systematic level deviations in a
bank’s relative basis from what would be predicted based on the risk factors alone. We do not
choose fixed effects because they would be able to exactly account for all cross-sectional variation,
and therefore not allow us to identify the effect of risk factors that are constant over time (perfect
multicollinearity). We place a mean-zero Gaussian process prior on (71, . .., 7;7), for each bank 