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ABSTRACT

Using US bank holding company data for the period 2001 to 2007, this paper examines the
relationship between banks’ involvement in securitisations and insolvency risk. We find that
the overall level of retained interests and guarantees increases bank risk. Breaking down
retained interests by the form of the underlying facility, we find that credit enhancements and
seller’s interest have a risk-increasing effect, while the provision of liquidity support appears
to lessen risk. Credit-enhancing interest-only strips have the strongest risk-increasing effect,
consistently with their subordinated (first loss) position, while the effect of subordinated
securities is positive although not statistically significant. This appears to (weakly) support
the theoretical literature on the mitigating effect on bank risk taking of holding a
subordinated/equity tranche. Finally, we find that that engagement in third-party
securitisations does not have significant effect on bank risk.
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1 INTRODUCTION

The development of securitisation over the past three decades has had a remarkable
impact on the world financial systems. It has modified the functioning of banking markets
from the traditional “originate-to-hold” model to the “originate-to-distribute” model, thereby
significantly increasing the reliance of financial intermediaries on capital markets as a source
of finance. This finance technique of packaging, underwriting, and selling assets in the form
of asset-backed securities has allowed originators to manage credit and concentration risks,
diversify funding sources, reduce funding costs, and improve performance indicators.
Securitisation markets experienced a decade of tremendous growth from the mid-1990s: the
US market increased from $2.9 trillion in 1996 to $11.6 trillion outstanding at year-end 2007,
while the EU market reached $1.97 trillion at year-end 2007 from $7.9 billion in 1996
(SIFMA). After the extended period of growth, global securitisation markets collapsed during
the financial crisis of 2007-2009.

The financial crisis exposed the risks inherent in the securitisation process. One of the
key issues that came to light was evidence that banks used increasingly complex securitisation
structures that ultimately resulted in little credit risk transfer (Acharya, Schnabl, and Suarez,
2012). Although securitisation has commonly been seen as a credit risk transfer technique, the
ultimate amount of risk transference achieved depends of the specific structure of a
transaction (Ryan, 2008; Chen, Liu and Ryan, 2008). A typical securitisation structure may
contain one or more credit enhancements, with varying subordination (first loss) structure.
Credit enhancements are contractual arrangements in which the bank retains or assumes a
securitisation exposure and, in substance, provides some degree of added protection to other
parties in the transaction (BCBS, 2002). Effectively, the practice of providing internal credit
enhancements to own securitisation structures resulted in banks retaining on their balance
sheet the risks of their off-balance sheet securitised assets.

The type and the amount of credit enhancements are normally determined by rating
agencies and underwriters, and are based on the expected performance of the underlying pool
of assets. One or more credit enhancement facilities are usually required in order to receive a
high enough debt rating to make the resulting asset backed securities readily marketable.
Although no two deals are the same, a typical securitisation structure may contain any of the
following contractual retained interests (as well as third-party guarantees): credit
enhancements; liquidity provisions and seller's interest (over-collateralisation).
Senior/subordinate structures are layered so that each position benefits from the credit
protection of all the positions subordinate to it. The junior positions are subordinated in the
payment of both principal and interest to the senior positions. The priority of claims is an
important feature of a structured transaction although the mechanisms of interest
subordination are somewhat opaque and ad-hoc in complex structures.

While the motivations for the provision of contractual credit enhancements and
guarantees put forward by the theoretical literature differ and may not be mutually exclusive



(mitigation of information asymmetries, regulatory arbitrage, liquidity creation) the 2007-
2009 crisis has shown the importance of fully understanding the potential risk implications of
retained interests for the originating institutions, and thereby for the banking system.

Against this background, this study aims to contribute to the current debate and
examines the relationship between banks’ involvement in their off-balance sheet
securitisations and bank insolvency risk. Specifically, we develop and test the following
hypotheses. First, if the level of contractual retained interests is designed to mitigate
information asymmetries and is a signal to the markets of the commitment of the bank to its
own securitisation structures, then retained interests should increase banks' incentives to
screen and monitor borrowers and should therefore decreases bank overall risk. Instead, if the
level of contractual retained interests is designed to reflect the risk of the underlying assets,
and it is close to the expected probability of default, this will result in no credit risk transfer.
We hypothesise a positive association between the overall level of retained interests and bank
insolvency risk.

Second, the level and type of contractual retained interests is typically determined by
costs and market placement factors. On one hand, as the costs of credit enhancements and
other guarantees are one of the largest expenses for the securitising bank (aside from the
coupon rate paid to investors), we would expect banks seeking to minimise the costs
associated with providing credit protection. On the other hand, a substantial level of credit
enhancement might be required by credit rating agencies in order to award a high debt rating.
These two conflicting aims might in turn be achieved through a greater reliance on internally
provided enhancements and guarantees. This is because internally provided guarantees are
contingent claims and are only triggered when a loss occurs. Third-party guarantees are more
costly in terms of up-front fees, normally have limits on the exposure and are typically used
after the internally provided guarantees have been exhausted. Ex-ante, internal credit
enhancements are less costly than external ones. Ex-post, in case of losses, they can
potentially entail much greater costs. We therefore hypothesise that internal credit
enhancements have a greater positive association with bank insolvency than support offered
to third-party structures.

Finally, given the subordinated structure of some credit-enhancing mechanisms, we
hypothesise that different arrangements have different implications for bank overall risk. In
addition, the interaction between different forms of support may increase the complexity of
the relationship. Given regulators' attempts to revive the securitisation market post-crisis, and
the importance attached to risk retention mechanisms (the so-called "skin in the game”) by
recent regulatory proposals, it is therefore of paramount importance to understand the
implications of various mechanisms for bank solvency. ' Recent research examines the power
of different contractual mechanisms and concludes that equity tranche retention might not
always be the most effective mechanism (Fender and Mitchel, 2009). However, attention has

' For example, in the US the proposed rules implementing the credit risk retention requirement as mandated by
the Dodd-Frank Wall Street Reform and Consumer Protection Act for certain securitisation transactions.



focused mainly on tranching and has largely ignored other commitment mechanisms. We
complement this recent strand of the literature and consider a wide range of contractual
characteristics, including credit enhancements and liquidity provisions and their relationship
with bank insolvency risk. We hypothesise a stronger impact of credit enhancements on bank
overall risk, while the impact of liquidity support is ambiguous.

As a way of preview, our results provide support for all the three hypotheses and remain
consistent across several specifications. While there is no evidence of a significant
relationship between securitisation outstanding and bank risk, we find that the impact of
retained interests is negative and statistically significant. In other words, it is not the level of
securitisation that affects banks insolvency risk but the level of retained interests and
guarantees offered to the securitisation structures. Looking at the form of the underlying
facility, we find that credit enhancements and seller’s interest have a risk-increasing effect,
while the provision of liquidity support appears to lessen risk, although the coefficient is not
statistically significant. We explain this result by the intrinsic nature of liquidity support;
liquidity provisions are in general excess funds provided by the originator to the SPV, to
provide the SPV with a buffer, so the first loss is absorbed by the SPV.

Further, to analyse credit enhancements in more detail, we decompose them into: credit-
enhancing interest-only strips, subordinated securities, and standby letters of credit. The
results show that credit-enhancing interest-only strips have the strongest risk-increasing
effect, consistently with their subordinated (first loss) position. Standby letters of credit also
have a risk increasing effect, while subordinated securities seem to have a positive (albeit
statistically insignificant) risk reducing effect. This is a particularly interesting result as it
offers some support the theoretical literature on the mitigating effect on bank risk taking of
holding a subordinated/equity tranche. Finally, we find that engagement in third-party
securitisations in either form does not have significant effect on risk of the banks.

The remainder of the paper is organised as follows: Section 2 provides some
institutional background on securitisation; Section 3 develops our hypotheses and briefly
reviews previous findings; Section 4 describes the data and provides descriptive statistics of
the sample; the empirical specification is presented in Section 5; Section 6 reports the results
of the analysis conducted to test our hypotheses; Section 6 describes the robustness tests
performed on the results, and finally, Section 7 discusses the findings and concludes the

paper.

2 INSTITUTIONAL BACKGROUND

Traditionally, a securitisation transaction involves the pooling of assets with fixed or
nearly fixed cash flows that are then transferred to a special purpose vehicle (SPV), a
bankruptcy-remote entity that in turn finances the purchase through the issuance of securities
backed by the pool.

The first step in the securitisation process is the pooling of assets, which should enable
issuers to achieve lower credit risk by decreasing the risk of idiosyncratic shocks among
4



assets. The second step involves the creation of a securitisation vehicle (SPV) and the transfer
of the pool of assets to the SPV, as a way to reduce bankruptcy costs. The third step is the
structuring of the transaction. This is commonly done by tranching, and the provision of credit
enhancements and guarantees, with the aim of isolating and distributing credit risk.

Tranching is a technique used by issuers to create securities with a subordinated
structure, that is to create bond classes with different degrees of priority and therefore re-
distribute the risk of the underlying assets among the different tranches. In addition to
tranching, in order to reduce credit risk for investors, and thereby increasing the credit rating
(and therefore the pricing and marketability) of the asset-backed securities, the SPV can
obtain credit enhancements. Credit enhancements are contractual provisions which aim to
reduce the likelihood that losses from the underlying assets are borne by investors.

Credit enhancements can be provided both on a contractual and non-contractual basis. >
Contractual credit enhancements may take different forms and can be provided internally,
externally, or a combination of both. Internal contractual credit enhancements, also known as
contractual retained interests, can be generated by the cash flows from the underlying assets
(excess spread), by the structure of the transaction (subordinated securities), or can be
provided by the originating bank (liquidity provisions, stand-by letters of credit). External
contractual credit enhancements include the credit support provided by other institutions and
may take the form of a third-party letter of credit, cash collateral account, and surety bonds.

A typical securitisation structure may contain one or more credit enhancements, with
varying subordination (first loss) arrangements. Figure 1 illustrates the waterfall structure of
claims (in order from junior to senior). The priority of claims is an important feature of a
structured transaction. However, apart from the subordination of tranches of different credit
rating, there is little consensus among industry practitioners and regulators over a clear
waterfall structure.

<Insert Figure 1 about here>
Contractual Retained Interests

Examples of internal contractual arrangements include: excess spread (spread account),
subordinated securities (tranches), seller's interest (over-collateralisation), and standby letters
of credit. In addition, liquidity provisions might also serve as a credit-enhancing facility if
they provide credit support to the securitisation structure.” Below we review the forms of
contractual retained interest that are most relevant for this study.

% The seller/originator may also provide non-contractual internal credit enhancements, which can be defined as
credit support beyond the originator’s contractual obligations and is commonly referred to as “implicit recourse”.
This is a particular problem normally associated with the securitisation of revolving assets, such as for example,
credit card receivables. The existence of implicit recourse is difficult to prove.

3 Letters of credit and liquidity provisions can also be provided to third-party structures (or acquired by third-
party providers). The intrinsic features of the instrument remain the same and therefore we do not review
externally provided commitments and guarantees separately.



Excess Spread

Excess spread is a general feature of securitisations, as the yield on the underlying loan
portfolio for a given month generally exceeds the expenses of the SPV including the interest
paid on the asset-backed securities, servicing costs, and expected losses. The excess spread is
typically held on the originator’s balance sheet in the form of interest-only (IO) strips, which,
in effect, represent the present value of the future expected income that the bank expects to
receive on the securitised assets. An IO strip is defined as credit-enhancing (CE 10) if it
provides credit support to the securitisation, that is, its value declines with credit losses on
underlying assets (FDIC, 2007).* Excess spread normally bears the first loss.

Subordinated Securities

Securitisations also typically have a senior/subordinated or tranched structure, where the
senior tranche of investment grade is supported by mezzanine tranches, which in turn are
supported by an unrated subordinated equity tranche. The latter is the most risky tranche as it
absorbs first losses and is commonly held by the originating bank as retained interest in the
securitisation.” In securitisations with both CE IO strips (which are present in every
transaction) and retained subordinated securities, typically the subordinated securities bear
losses only after the CE 10 strips are exhausted.

Letter of Credit

The credit quality of asset-backed securities can also be enhanced by a letter of credit,
which is an unfunded commitment that guarantees limited protection against losses, typically
catastrophic losses, on the underlying assets. A letter of credit obliges the issuer to honour
demands for payment up to the specified amount, which is normally determined by the
perceived credit risk in the underlying assets.

Seller’s Interest (Over-collateralisation)

Another form of credit enhancing the securitised pool is over-collateralisation, which
represents bank’s ownership interest, or the so called seller’s interest, in the SPV’s assets that
has not been securitised and is, therefore, not pledged to back the issued securities.® Seller’s
interest can be held in the form of loans and/or securities; in terms of subordination, it has the
same priority on claims on the underlying assets as asset-backed securities (FDIC, 2007).

Liquidity Provision

Securitisations also require liquidity support, which can be provided in the form of any
arrangement, including servicer cash advances, where the issuing entity is obliged to provide
funding to the securitisation to ensure investors of timely payments on asset-backed securities
or to ensure investors of payments in the event of market disruptions. Typically, advances

‘CE10 strips are recorded as “other assets” on the originator’s balance sheet and as “credit-enhancing interest-
only strips” on the off-balance sheet securitisation schedule.

> The retained subordinated assets are reflected as “other assets” on the bank’s balance sheet.

% The principal amount of the seller’s interest in a securitisation is defined as the total principal amount of assets
included in the securitisation less the principal amount of assets attributable to investors in the form of issued
securities (FDIC, 2007).



under liquidity facility are reimbursed from subsequent collections from the securitisation and
are not subordinated to other claims on the cash flows from the underlying assets and,
therefore, should generally not be construed as a form of credit enhancement. However, if the
advances under such a facility are subordinated to other claims on the cash flows, the facility
constitutes a credit enhancement (FDIC, 2010). A cash account is a separate reserve fund,
created by the issuer at the beginning of the deal, that is commonly used as to cover shortfalls
in interest and principal. This is junior to the claims of holders of all other classes of bonds,
including the equity tranche.

As discussed above, securitisations structures may contain any combination of the
above contractual retained interests, and the choice is largely driven by cost considerations
and market placement factors. This, in effect, resulted in banks retaining significant credit risk
exposure in connection to the securitised portfolios through both explicit and implicit
arrangements.

3 THEORETICAL HYPOTHESES AND PREVIOUS FINDINGS

The process of securitisation raises issues of information asymmetries and misaligned
incentives between banks and investors. Banks have private information on the quality of
loans they securitise. As investors do not have this information, they may require a 'lemon
discount' which can drive the price of the resulting securities below their book value. This
results from the fact that the incentive structure of securitisation can create adverse selection
(low quality loans are securitised) and moral hazard problems (as loans can be sold, lenders
lack incentives to screen and monitor borrowers).

These asymmetric information problems may constrain a bank's ability to securitise
loans. As a consequence, in order to attract investors to buy asset-backed securities, banks
must be able to offer explicit or implicit contractual design features that help mitigate adverse
selection and moral hazard (Pennacchi, 1988). Gorton and Pennacchi (1995) consider two
possible features of bank loan sales which could reduce the asymmetric information problem:
(1) offering an implicit guarantee on the value of the loan, and (ii) retaining a portion of the
loan on the bank’s balance sheet. The authors argue that in these cases a bank retains some of
the default risk of loans and, therefore, there still remains an incentive for the bank to screen
and monitor borrowers. Further, Gorton and Souleles (2005) show that an originator’s ability
to finance off-balance sheet via the debt of an SPV critically depends on the implicit
guarantee contract between the originator and investors. Fender and Mitchell (2009a) examine
the power of different contractual mechanisms to influence an originator’s effort to screen
borrowers when the originator plans to securitise the loans.

However, if an originating financial intermediary retains a subordinated piece of a
securitisation or a level of recourse close to the expected level of loss, essentially all of the
economic risk remains with the intermediary. Evidence consistent with the perception that
originating banks retain most of the risk related to the transfer of assets is provided by
Calomiris and Mason (2004) and Niu and Richardson (2006). Landsman, Peasnell and
Shakespeare (2008) show that markets view securitisation transactions by originating firms
with relatively low retained interest as sales (i.e., risk transfer has taken place), whereas asset
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securitisations with high retained interest are viewed as secured borrowings (i.e., risk transfer
is incomplete). Chen, Liu and Ryan (2008) examine characteristics of loan securitisations that
determine the extent to which banks retain the risks of the off-balance sheet securitised loans
and find that the structure of the securitisation is not independent of the risks of the pool.
Specifically, the type and magnitude of retained contractual interest depend on the
characteristics of the assets being securitised and increase when assets have higher or less
externally verifiable credit risk. These results are consistent with Park (2011), which shows
that credit enhancement mechanisms, including tranching, reflect the risk of the underlying
portfolio.

Dang, Gorton and Holmstrom (2011) argue that that the purpose of securitisation is to
create information-insensitive securities, which are defined as securities that are immune from
adverse selection when trading (that is, the values of these securities do not depend on the
information known only to informed agents). This property makes the information-insensitive
security liquid. The idea is that, by offering credit enhancements, the originator can delink the
ex-ante credit risk of the asset pool and therefore issue securities that are independent from
the credit risk of the collateral. The incentive for structuring transactions with credit
enhancements and other contractual retained interests is thus to ensure the liquidity of the
securities.

A recent study by Acharya, Schnabl and Suarez (2012) also investigates the lack of
credit risk transference in structured securitisation transactions by analysing ABCP conduits
(a type of SPV) and shows how the structure of risk-sharing in the conduits implied recourse
back to bank balance sheets. They find that banks used conduits to securitise assets without
transferring credit risk and explain the results as evidence of regulatory capital arbitrage. In
other words, the provision of contractual guarantees to conduits allowed banks to reduce their
economic capital while maintaining a stable regulatory capital ratio.

While the theoretical motives for providing additional support to securitisation
structures might vary, the empirical evidence across the studies is consistent and suggests that
retention of interest, including contractual and non-contractual credit enhancements, leads to a
lack of credit risk transfer. Whether this commitment to keep part of the risk generates
positive incentives for banks to screen and monitor borrowers, and securitise high quality
loans (and therefore reduce banks overall risk) or whether it simply results in increased risk
exposure and therefore increased probability of default is controversial.

This study aims to contribute to the current debate and examine the relationship
between banks’ involvement in their off-balance sheet securitisations and bank insolvency
risk. Specifically, we develop and test the following hypotheses.

H1: If the level of contractual retained interests is designed to mitigate information
asymmetries and signals the commitment of the bank to its own securitisation structures, then
retained interests should decreases bank overall risk. If it is designed to reflect the risk of the
underlying assets, and the level of retained interests is close to the expected level of loss, this
will result in a increase in banks overall risk. We hypothesise a positive association between
the overall level of retained interests and bank insolvency risk.



In theoretical models of securitisation, the issues of moral hazard and adverse selection
issues have been examined by focusing on two, non-mutually exclusive, features of
securitisation (Gorton, 2011). The first relates to the design of securitisation, that is the
pooling (the choice of assets to sell to the SPV); the second relates to the structuring of the
transaction (tranching, credit enhancement and implicit recourse). In practice, originators have
little choice over the level and type of contractual retained interests as these are typically
determined by credit rating agencies, underwriters and market placement factors. A recent
study by Chen, Liu and Ryan (2008) provides evidence that certain general characteristics of
banks’ loan securitisations determine the extent to which banks retain risks in connection to
the off-balance sheet securitised assets. The authors find that banks retain more risk when: (i)
the types of loans have higher and/or less externally verifiable credit risk; (ii) the loans are
closed-ended and banks retain larger contractual interests in the loans; and (iii) the loans are
closed-ended and banks retain types of contractual interests that more strongly concentrate the
risk of the securitised loans. Another factor driving the choice of the type and amount of
guarantees provided are cost considerations. Third-party guarantees are more costly in terms
of up-front fees, normally have limits on the exposure and are typically used after the
internally provided guarantees have been exhausted. The characteristics of the loans
securitised, the amount of guarantees required to achieve higher credit rating as well as the
cost of such guarantees all play a role in the structuring of the transaction and may give banks
incentives to provide internal credit enhancements Banks may retain a larger amount of
contractual interest if the assets securitised are more opaque, if the assets are riskier and if the
cost of obtaining external guarantees is ex-ante higher.

H2: If internal contractual credit enhancements are preferred on the basis of ex-ante
cost and risk considerations, then we expect a positive association between the level of
internal contractual retained interests and bank insolvency risk.

Finally, given the subordination mechanism of some credit-enhancing arrangements, we
hypothesise that different arrangements have different implications for bank overall risk.
Recent research examines the power of different contractual mechanisms and concludes that
equity tranche retention might not always be the most effective mechanism (Fender and
Mitchell, 2009). In a theoretical analysis, the authors find that contractual mechanisms,
including holding an equity tranche, a mezzanine tranche, or a “vertical” slice of the portfolio
(a share of the entire portfolio), do affect the screening effort by the originating institution;
however, the effect varies across the arrangements depending on their sensitivities to systemic
risk factors. They find that the equity tranche may be dominated by either a vertical slice or
by a mezzanine slice if a downturn is likely. We complement this recent strand of the
literature and consider a wide range of contractual characteristics, including -credit
enhancements (excess spread, subordination and stand-by letters of credit); seller’s interest,
and liquidity provisions and their relationship with bank insolvency risk.

H3: Different types of contractual retained interests may have a different impact on
bank insolvency risk. We expect the relationship to be driven, to a large extent, by the level of
subordination.



Proper alignment of incentives in securitisation remains of crucial importance for both
market practitioners and regulators. Retention practices may have different impact on bank
overall risk. An improved understanding of the commitment mechanisms that banks offer to
their securitisation structures, as well as their interactions, are one of the key issues to help
align bank incentives with those of investors and markets. Policy recommendations
concerning the future of securitisation require a better understanding of these issues.
However, while there is a large literature on the relationship between securitisation and risk,
the literature on interest retention in securitisation is still relatively scant. This study attempts
to address these questions and makes three main contributions to the literature. First, we focus
on analysing the relationship between banks’ securitisation activities and insolvency risk
measured as a distance to default (a z-score measure). Second, we consider a wide range of
retained interests, including credit-enhancing interest-only strips, subordinated securities,
standby letters of credit, seller’s interest, and liquidity provisions. Finally, we examine credit
and liquidity support provided to other institutions’ securitisations. These analyses provide
wider insights into banks’ securitisation activities and make a valuable contribution to the
existing research on securitisation.

4  DATA AND DESCRIPTIVE STATISTICS

4.1 Data and Sample Selection

To study the effect of securitisation on bank insolvency risk, we use US bank holding
company (BHC) data from Y-9C forms obtained from the Federal Reserve Bank of Chicago.’
The Y-9C reports are filed by all BHCs since 1986 and collated quarterly bank financial data
on a consolidated basis in the form of a balance sheet, an income statement, and detailed
supporting schedules, including a schedule of off-balance sheet items.

Since June 2001, US banks have been required to provide detailed information on their
securitisation activities in the regulatory forms. Specifically, banks are required to report the
following items on the securitisation schedule (Schedule HC-S of the Y-9C report): (i)
securitised assets, as an outstanding principal balance of assets sold and securitised with
servicing retained or with recourse or other seller-provided credit enhancements; (ii)
maximum credit exposure arising from recourse or other seller-provided credit enhancements
provided to the reported securitisation structures in the form of (a) credit-enhancing interest-
only strips, (b) subordinated securities and other residual interests, and (c) standby letters of
credit and other enhancements;® (iii) unused commitments to provide liquidity to
securitisation structures; (iv) past due amounts, charge-offs, and recoveries on the securitised

7 We use data for bank holding companies rather than for commercial banks because risk and capital
management are typically administered at the highest level of the financial group. Additionally, securitisation
may involve several subsidiaries of a BHC and affect capital and liquidity planning for the whole group
(Aggarwal and Jacques, 2001; Thomas and Wang, 2004).

¥ Credit-enhancing interest-only strips are reported from the second quarter of 2001; subordinated securities and
standby letters of credit are reported from the first quarter of 2003.
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assets; (v) seller’s interests in the form of securities and loans’; (vi) past due amounts, charge-
offs, and recoveries in seller’s interests. The schedule also provides information on: (i)
maximum amount of credit exposure arising from credit enhancements provided by the
reporting institution to other institutions’ securitisation structures (an aggregate measure of
credit enhancements including standby letters of credit, purchased subordinated securities,
and other enhancements); and (ii) reporting institution’s unused commitments to provide
liquidity to other institutions’ securitisation structures. The data on securitisation activities are
reported broken down into seven categories according to the underlying assets: (i) 1-4 family
residential loans; (i1) home equity lines; (iii) credit card receivables; (iv) auto loans; (v) other
consumer loans; (vi) commercial and industrial loans; and (viii) all other loans, all leases, and
all other assets.

The incorporation of the new data into the Y-9C reporting forms and the empirical
design of this study determine year 2001 as the start date of the sample period, which yields
27 quarters from the second quarter of 2001 to the fourth quarter of 2007. In our study we use
data only on securitising banks. When constructing the data set, we first exclude banks with
missing information on total assets, liquidity, loans, deposits, capital, income, and
securitisation activities for any quarter of the sample period. We also exclude banks with data
for less than 2 full years."” When banks go through a merger or an acquisition, we maintain
the code of the acquiring BHC while the acquired bank is eliminated from the sample. We
then define a bank as a securitiser if there is a non-zero outstanding securitisation in at least
one quarter and keep in the final data set only securitising banks. Next, we average the
quarterly data over the quarters in a year to create bank-year observations. Finally, to prevent
the possibility of outliers driving the results, we winsorise all yearly variables at 1% level."
This selection procedure yields 1097 bank-years for 197 securitising BHCs. '

4.2 Descriptive Statistics

Before turning to the main regression analysis, we analyse the sample banks along: (i)
balance sheet structure; (i1) loan portfolio; (iii) regulatory capital; (iv) risk; (v) operating
performance; and (vi) securitisation activities."> In doing, so we calculate time-series averages
for each BHC, which are then used to obtain the statistics for the sample. Results of the
descriptive analysis are presented in Table 1.

<Insert Table 1 about here>

We find that the average size of BHCs in the sample is slightly over $46 billion with a
wide range from $2 billion to $1,150 billion total assets. Of those, on average, 25% is held in

? Seller’s interest is reported only for home equity line, credit card, and commercial and industrial loan
securitisations.

' For 2001, “full year” refers to the last three quarters of the year as the sample starts from the second quarter of
2001.

" Winsorisation consists of replacing the data below the N™ percentile with the N, i.e., a 1% winsorisation
implies replacing the data below 1* percentile with the 1% percentile data.

2 The 197 securitising BHCs used in this study constitute around 80% (by total assets) of the original data set of
1,871 BHCs.

'3 The construction of the variables is described in detail in Appendix A.

11



the form of liquid assets and around 1.3% in the form of trading assets. The loan portfolio
constitutes around 64% of BHCs’ total assets and is, on average, diversified as suggested by
the loan Herfindahl-Hirschman Index (HHI) of 0.56." Turning to the liability side, the sample
banks are mainly financed by deposits, which constitute around 60% of total assets. The
capitalisation of the sample BHCs is around 10%; looking at the regulatory capital, the
sample BHCs tend to be relatively highly capitalised (e.g., 14% for the total risk-based capital
ratio).

Considering performance measures, the data suggest that interest income constitutes the
main source of revenue for the sample banks (around 70%) with the two-part revenue HHI of
0.64. As for the net income, it constitutes, on average, around 14% of equity or 1.3% of total
assets of the sample banks. Looking at the risk characteristics of the banks, we find that for
the average BHC in the sample the risk-weighted assets to total assets (RWATA) ratio is 0.73;
non-performing loans constitute 1% of total loans, while the charge-offs and loan loss
provisions constitute around 0.1% relative to total loans.

We next proceed to discuss some securitisation statistics, which are reported in the last
panel of Table 1. The data show that the amount of outstanding securitised assets constitutes,
on average, around 8% of banks’ total assets, while contractual interests retained in
connection to securitised assets in the form of credit enhancements, liquidity support, and
seller’s interest, constitute in aggregate 0.5% of total assets. Looking at the distribution across
the forms of retained interests, credit enhancements constitute 0.2% of total assets, liquidity
provisions constitute 0.02%, and seller’s interest constitutes 0.3% of total assets."” Finally,
breaking down credit enhancements by the form of facility, we find that credit-enhancing
interest-only strips constitute, on average, 0.07% of total assets, subordinated securities
constitute 0.1%, and standby letters of credit constitute 0.06% of total assets. Table 1 also
reports information on banks’ engagement in other institutions’ securitisations in the form of
credit and/or liquidity support. We find that the credit exposure arising from credit
enhancements provided by the sample banks to other institutions’ securitisations constitutes
0.003% of banks’ total assets, while banks’ commitments to provide liquidity constitute
0.004% of total assets.

To analyse banks’ securitisation activities not diluted by zero securitisation values,
Table 2 provides statistics for observations with: (i) non-zero total outstanding securitisation;
(i1) non-zero mortgage securitisation; (iii) non-zero home equity line securitisation; (iv) non-
zero credit card securitisation; (v) non-zero auto securitisation; (vi) non-zero other consumer
loan securitisation; (vii) non-zero commercial and industrial securitisation; and (viii) non-zero
all other loans, leases, and assets securitisation.

<Insert Table 2 about here>

'* Loan Herfindahl-Hirschman Index (HHI) is calculated using four loan categories: (i) real estate loans, (ii)
commercial and industrial loans, (iii) consumer loans, and (iv) other loans; a higher HHI value indicates higher
loan portfolio concentration.

15 Seller’s interest in home equity line, credit card, commercial and industrial loan securitisations.
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First, looking at the statistics on the number of banks across the securitised asset classes
in Table 2, one can see that most of the sample banks conduct mortgage securitisations,
followed by securitisations of other loans and leases; while the lowest number of banks is
engaged in other consumer loan securitisation.'® Looking further at the securitisation
statistics, we find that the mean of outstanding securitisation constitutes is around 9% of
banks’ total assets. Considering the structure of securitisations, retained interests constitute,
on average, 8% of securitised assets outstanding with the highest value of 17% in credit card
securitisations. Of those 8% of retained interests, (i) credit enhancements constitute around
5% of securitised assets with 1% in the form of credit-enhancing interest-only strips, 2% in
the form of subordinated securities, and around 1.5% in the form of standby letters of credit;
(i1) liquidity provisions constitute around 0.5%, and (iii) the seller’s interest constitutes
around 2% of securitised assets. Analysing the statistics by the type of assets securitised, we
find that the highest level of credit enhancements (credit-enhancing interest-only strips) is
provided in auto securitisations; the highest level of liquidity provisions is found in other
consumer loan securitisations; while the highest seller’ interest is retained in credit card
securitisations. Looking at the quality of assets, non-performing securitised loans constitute
around 0.6% of securitised assets, which is nearly half the size of the on-balance sheet non-
performing loan ratio (1%, reported in Table 1); however, the charge-offs on securitised loans
of 0.4% are comparable to those of on the on-balance sheet loans (0.5%, reported in Table 1).
Interestingly, other consumer securitisations show the highest non-performing loan ratio and
the second highest charge-off ratio, exceeded only by charge-offs in credit card
securitisations; while securitisations of all other loans and assets seem to have the highest
credit quality of underlying assets in terms of non-performing loans and charge-offs.

5 EMPIRICAL SPECIFICATION

To address the research questions of this study, we estimate the relationship between
banks’ securitisation activities and insolvency risk controlling for a number of risk-relevant
bank characteristics.

5.1 Bank Risk

Our primary measure of bank insolvency risk is a z-score, denoted by Z. The z-score has
become a popular measure of bank risk and has been widely used in the banking literature.'’
Specifically, the z-score measures the distance from insolvency for a given bank combining
bank profitability, capitalisation, and volatility of returns:

ROA + EA
I=—"

ORoA

(1)

' It is common for a bank to engage in several types of securitisation (e.g., most of the mortgage securitisers in
the sample engage in securitisations of other asset classes).

'7 See Hesse and Cihak, 2007; Laeven and Levine, 2009; Mercieca, Schaeck, and Wolfe, 2007; Stiroh and
Rumble, 2006.
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where ROA is the average return on assets, EA is the average equity capital ratio, and ggp, is
the standard deviation of return on assets."®

In other words, the z-score is an indicator of a bank’s probability of insolvency in the
sense that it estimates the number of standard deviations that the bank’s profits have to fall
below its expected value before its equity becomes negative. A higher z-score indicates that a
bank is more stable, where the value of the z-score depends positively on the bank’s
profitability and capital ratio and negatively on the variability of the bank’s profits.

There are different approaches to the construction of the z-score in terms of the standard
deviation of return on assets used that have been applied in the literature. Some studies use
the standard deviation of returns over the lifetime of a bank in the sample (Laeven and
Levine, 2009), while others use a rolling time window (Cihék, Maechler, Schaeck, and Stolz,
2012). As we have quarterly data, we follow Stiroh and Rumble (2006) and use the standard
deviation of return on assets over four quarters in a year. This approach avoids that the z-
score is exclusively driven by the variation in the levels of capital and profitability.

5.2 Securitisation

We consider securitisation activities of a bank as: (i) total outstanding securitised assets
(Sec); (i1) contractual interests retained in connection to securitised assets (RetInt) including
credit enhancements (CredEnh), liquidity provisions (LigProv), and seller’s interest
(SellerInterest); (iii) credit enhancements (OthersCredEnh) and (iv) liquidity support
(OthersLigProv) provided by the bank to other institutions’ securitisations. We also
decompose the aggregate credit enhancements provided by a bank to its own securitisations,
CredEnh, by the form of underlying facility into: (i) credit-enhancing interest-only strips
(CEIOS); (ii) retained subordinated securities (SubSec); and (iii) standby letters of credit
(SLC). All the securitisation variables are scaled by total assets.

5.3 Control Variables

We control for a number of additional bank balance sheet and income statement
characteristics potentially affecting insolvency risk. We include bank liquidity in the form of
cash and securities (Lig) and anticipate higher liquidity buffers to be associated with lower
insolvency risk (Laeven and Levine, 2009). Trading assets (Trading) are included to control
for their potential risk-increasing effect due to their highly volatile nature. Both liquidity and
trading assets are scaled by total assets.

To control for possible differences in riskiness of banks with different loan portfolio
concentration, we introduce a four-loan Herfindahl-Hirschman Index (HHILoan); we expect
loan portfolio concentration to be positively associated with risk (Hirtle and Stiroh, 2007;
Mercieca, Schaeck and Wolfe, 2007). We also control for bank’s capitalisation introducing an
equity capital ratio (Capital) as lower capital has been shown to be associated with higher risk
(Hirtle and Stiroh, 2007; Mercieca, Schaeck and Wolfe, 2007; Stiroh and Rumble, 2006).

18 See Appendix C for the exposition of the z-score.
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Further, we control for potential revenue diversification effect on bank risk using a two-
part revenue Herfindahl-Hirschman Index (HHIRev); diversification in revenue sources has
been shown to be negatively associated with return volatility and insolvency risk (Hirtle and
Stiroh, 2007; Stiroh and Rumble, 2006). Following Stiroh and Rumble (2006), we include
bank’s asset growth (AssetGrowth)."” Finally, to control for any systematic differences across
banks of different size, we create indicators based on total assets. Following Cebenoyan and
Strahan (2004) and Demsetz (2000), to avoid imposing a linear (or log-linear) relationship
between size and the dependent variable, we include dummy indicators for eight asset classes
(AssetLev), with the lowest size group acting as the omitted category.

5.4  Model Specification

We use panel regressions to estimate the relationship between banks’ securitisation
activities and insolvency risk. Our baseline specification is:

Zit = aj¢ + p1Sec;—q + PrRetInt; 1 + y1Liq; ¢~y +v,HHILoGN; ¢y + y3Trading; 4 +
YaCapital; 4 + ysHHIRev;,_1 + y¢AssetGrowth; ., + y;AssetLev;,_; + OYear, + &,

2)
where B, y, and 6 are coefficient estimates, and ¢; . is the error term for bank i in period t. The
dependent variable, Z; ., is insolvency risk of bank i in period t; Sec;,_, is total outstanding
securitisation in period t-1; RetInt;,_, is contractual interests retained in the bank’s own
securitisations; Liq; 4 1s liquidity; HHILoan;,_4 is loan portfolio concentration; Trading; ;—,
is trading assets; Capital;,_, 1S equity capital; HHIRev;,_, is revenue diversification;
AssetGrowth;,_, is asset growth; AssetLev;,_; is asset level; and Year; is year dummies
capturing time effects.

Our most expanded model is:

Zit = aj¢ + f1Sec; -4 + frCredEnh; 4 + f3LiqProv;,_; + BsSellerinterest; 4 +
BsCredEnhHighLiqProvD; ., + BgLiqProvHighCredEnhD;,_, + p,0thersCredEnh;,_, +
PgOthersLiqProv; 4 + v1Liq;¢—1 + y,HHILoan;,_, + y3Trading;,_; + ysCapital; ,_; +
ysHHIRev;;_; + ycAssetGrowth;,_, + y,AssetLev;,_, + 0Year; + &,

3)

where CredEnh;,_, 1s credit enhancements provisions provided to the bank’s own
securitisations; LiqgProv;._4 is liquidity provisions provided to the bank’s own securitisations;
SellerInterest;,_; is seller’s interest in the bank’s own securitisations; OthersCredEnh;,_4 is
bank’s credit enhancements provided to other institutions’ securitisations; and
OthersLiqProv;,_, 1is bank’s liquidity provisions to other institutions’ securitisations;
CredEnhHighLiqProvD;,_, is an interaction term between credit enhancements and a high
liquidity provisions dummy; LiqProvHighCredEnhD;,_, is an interaction term between
liquidity provisions and a high credit enhancements dummy.

' See Appendix A for detailed construction of the variables.
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In testing H1, we expect the coefficient on retained interests in equation (2) to be
negative (positive association with insolvency risk). In testing H2, we expect the coefficients
on internal credit enhancements and liquidity provisions in equation (3) to be higher than
those on credit and liquidity support provided to third-party structures. Finally