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ABSTRACT

Collateralized debt obligations with asset backed securities as collateral (ABS CDOs) often get
overshadowed in debates over causes of large commercial bank holding company (BHC) distress
during the 2007-2009 crisis. For BHCs, the Recourse Rule made holding the highest rated ABS CDO
tranches more favorable by lowering required capital. Large BHCs that commented on preliminary
Recourse Rule proposals or issued CDOs had higher average estimated debt guarantees after Q2 2008,
reaching a peak of nearly $3.49 billion or $6.73 billion, respectively. From Q2 2008 to Q1 2009,
among trading assets, only CDO holdings have a large positive association with higher estimated debt
guarantees for BHCs.
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Regulation, CDO Exposures, and Debt Guarantees through the Financial Crisis

1. INTRODUCTION

Studies have documented the extremely poor performance of collateralized debt obligations backed
by asset-backed securities (ABS CDOs) during the 2007-2009 crisis (see Barnett-Hart 2009; Hull
and White 2010; Cordell et al. 2012; Wojtowicz 2014; and Cordell et al. 2019). Yet, these
instruments often get overshadowed in postcrisis policy debates (see Lo 2012). Changes to risk-
based capital requirements, including the 2001 Recourse Rule, which favored holding parts of
deals with the highest rating, also get overshadowed in debates and discussions about what went
wrong. In what follows, I briefly review how ABS CDOs fit within the financial system, then show
how the supply of ABS CDOs grew after changes to regulatory capital requirements that favored
holding them. I then show how large bank holding companies (BHCs) with subsidiaries that
submitted comment letters during the Recourse Rule rulemaking process on average had higher
estimated marked-to-market values of what it would cost to insure the face value of short-term debt
once the crisis unfolded; these debt guarantees reflect bank distress and provide estimates of the
too-big-to-fail (TBTF) subsidies, which may differ from actual transfers from the government to
banks. The smaller subset of Recourse Rule commenting BHCs that issued CDOs on average had
even larger estimated debt guarantees once the crisis unfolded. Lastly, given that BHCs reported
holdings of CDOs as trading assets (assets used in trades to generate revenues for banks) only from
Q1 2008 through Q1 2009, I show that CDO holdings, more than other trading asset classes, had
the largest association with estimated debt guarantees. These results point to regulatory capital
requirements as a driver of the demand for securities that contributed to large BHC distress.

To understand factors driving the demand for CDO tranches (the French word for “slices”) by
BHCs, Erel et al. (2014) suggest that a “securitization byproduct” effect exists, whereby securitizing
banks active in issuing deals also had reasons to hold parts of their own and other banks’ deals. For
instance, holding parts of a bank’s own deal could signal confidence to potential investors, and
familiarity with structuring such deals might also make parts of other banks’ deals attractive. As a
result, new issuance also created BHC demand, exposing BHCs to their own deal risks and to risks of
similar deals issued by other banks. Moreover, the 2001 Recourse Rule for BHCs, among other
things, lowered capital requirements for commercial bank holdings of highly rated, private-label
tranches (see Acharya and Richardson 2009; Jabloecki and Machaj 2009; Friedman 2009; Kling
2009; FCIC 2011; Friedman and Kraus 2011; Kraus 2011; Erel et al. 2014; and Miller 2018). The
reduction in required capital followed two notices of proposed rulemaking (NPRs). The 1997 NPR
called for linking risk weights for private-label securitization tranches to ratings by Nationally
Recognized Statistical Rating Organizations (NRSROs) to determine minimum capital requirements.
The 2000 NPR repeated the call for linking risk weights to ratings. It also proposed adopting an early
version of Basel II risk weights for determining securitization tranche capital charges that lowered
capital charges for the highest rated tranches, even before Basel 11 guidelines were finalized by the
Basel Committee on Banking Supervision in 2004. The final rule incorporated these proposed
changes, which made the private-label AAA-rated securitization tranches attractive to BHCs.

To examine the role of the Recourse Rule and ABS CDOs empirically, I first create daily series
of total cumulative ABS CDO issuance and total cumulative ABS CDO issuance for the top five US
investment banks and the four large US BHC issuers; almost all US issuance originated from these
nine banks. I then estimate break points using the Bai and Perron (2003) method. For total (global)



and US commercial bank issuance but not for investment bank issuance, the first break point
appears close to the first public release date of the Recourse Rule, before it was published in the
Federal Register, which makes sense because the investment banks were not subject to the rule.

Because these findings point to capital requirements as a possible driver of ABS CDO
issuance, I also examine the role of the Recourse Rule on the marked-to-market debt guarantees
estimated using Merton’s (1974, 1977) option-theoretic approach similar to Milne (2014). I
estimate dynamic treatment effects using Mora and Reggio’s (2019) average treatment effects. The
treatment effects suggest no differences in the estimated debt guarantees until Q2 2008, after which
the average treatment effects rise to $3.49 billion for BHCs that commented on the Recourse Rule
and $6.73 billion for the subset of those BHCs that were also large ABS CDO dealers. That the
dynamic treatment effects rise late in the sample suggests that the estimated debt guarantees could
have come as a surprise and well after the onset of the crisis, although as Nagel and Purnanandam
(2020) show, the method used to estimate marked-to-market debt guarantees here may understate
their size. These findings suggest a link between CDO holdings and the Recourse Rule.

For any BHC, the Recourse Rule would have made highly rated securitization tranches,
including CDO tranches, more attractive to hold, and therefore any BHC participating in the
notice-and-comment period would have expressed interest in holding such tranches. Furthermore,
the four large BHC CDO issuers, which submitted comments on the Recourse Rule NPRs, would
have had exposure to CDO tranches through the securitization byproduct effect.

To provide more direct estimates of the effects of CDO holdings on estimated debt
guarantees, [ use the limited amount of data on CDO holdings during Q2 2008—Q1 2009 from
BHC call reports to estimate the sensitivity of the debt guarantee to shares of various trading asset
categories, including CDOs. I find that, on average, the handful of BHCs that report CDO
holdings have a $2 billion higher estimated debt guarantee. As a robustness check, I also use
Parente and Silva’s (2016) quantile regression estimator. At the 10th percentile debt guarantee,
BHC:s that report CDO holdings do not have a higher subsidy. However, at the median, BHCs that
report CDO holdings have a $1.74 billion higher debt guarantee, and at the 90th percentile, BHCs
that report CDO holdings have a $4.20 billion higher debt guarantee. This asymmetry reveals the
heterogeneity across the distribution of the estimated debt guarantees to CDO exposures,
suggesting that CDO holdings had a disproportionate association with the highest estimates of the
debt guarantees. Trading assets, generally, have received much attention in the aftermath of the
crisis, whereby legislators and regulators have sought to curb such activities through the Volcker
Rule. I therefore include estimates of trading assets from BHC call report data under the 2013 and
2019 versions of the Volcker Rule. I find that, on average, a 1 percentage point increase in the
share of 2013 Volcker Rule trading assets is associated with only a $21 million higher debt
guarantee, whereas a 1 percentage point increase in the share of 2019 Volcker Rule trading assets
is associated with only a $68 million higher debt guarantee. The debt guarantee may have a larger
association with trading assets under the 2019 Volcker Rule than under the 2013 Volcker Rule,
which could suggest that revising the rule might lead to greater debt guarantees. However, the
association with CDO tranche holdings is orders of magnitude larger than that for each trading
asset measure. Taken together, these findings could be consistent with the idea that CDO
holdings, specifically, rather than trading assets, generally, were a key source of the TBTF
problem during the 2007—2009 crisis. Other categories of securities and explanatory variables
have little association with the estimated debt guarantee. I examine some of the financial
innovations and regulatory changes that took place before the banking crisis; then I discuss the
hypotheses and empirical results; and then I conclude.



2. ON THE RISE OF CDOs AND COMMERCIAL BANK EXPOSURES

2.1 CDOs and Their Attributes

In general, CDOs, including ABS CDOs, have four attributes: (1) their purpose, (2) the assets held
as collateral, (3) the liabilities issued, and (4) their credit structure (see Lucas et al. 2007). In
terms of purpose, leading up to the banking crisis, asset managers might create CDOs for
arbitrage purposes to generate assets under management. Managers can generate fees from these
assets. Alternatively, as asset sellers’ banks may create CDOs to reduce the size of their balance
sheet, reduce the amount of required capital, or to lower funding costs. Lastly, bank holding
companies might create them as a form of Tier 1 regulatory capital, as in the case of Trust
Preferred Securities, which the Federal Reserve allowed for holding companies but which was
prohibited by the Federal Deposit Insurance Corporation (FDIC) for banks (Cordell et al. 2011).

The assets used as collateral in CDO deals include risky debt, such as loans, bonds, or
securitization tranches, which generate income streams. Cordell et al. (2012) report that about
$1.4 trillion in CDOs were issued between 1998 and 2007. They explain that a key subset of
CDOs—which lay at the heart of the financial crisis—namely ABS CDOs, comprise Rule 144A
unregistered securities that private companies may sell to qualified institutional buyers. They also
show that of the $641 billion of ABS CDOs issued between 1999 and 2007, about $440 billion of
the collateral came from securitization tranches, and $201 billion in “synthetic” collateral
included credit default swaps (CDSs). CDSs offer protection to the buyer against debt default and
generate income streams to the seller in exchange for acquiring the debt in the event of default. If
one breaks down the $641 billion in ABS CDOs in terms of the quality of the assets, then
$322 billion was included in high grade deals, $288 billion was included in lower rated
“mezzanine” deals, and $31 billion ($20 billion in high grade and $11 billion in low grade) was
CDO-squareds, or CDOs backed with other CDO tranches.

The asset managers in arbitrage deals or asset sellers in balance sheet deals work with either
investment banks or structurers to arrange the CDO deal by creating a corporate entity that
houses the assets (see Lucas et al. 2007). The income streams from those underlying assets, in
turn, get redistributed to various investors holding debt and equity tranches issued by the deal.
The investors might be banks retaining a portion of the deal, or they might be other banks,
insurance companies, hedge funds, or pension funds that seek to hold marketable debt. In terms
of liabilities in CDO deals, the tranches sold to investors reflect the risk arising from
reprioritizing incoming payment flows in a “waterfall” manner in the sense that the liabilities
receive payments in order of their rating. The highest-rated tranches receive payment first and
the lowest-rated debt tranche receives payment last.

The equity tranche, which does not get rated as the tranche that takes first losses, might
ideally seem best suited for the originating bank. However, Gibson (2004) highlights the role of
the default correlation for deal collateral and its effects on the value of the tranches. On the one
hand, a higher default correlation increases the chance that the equity tranche will get wiped out
and that the senior tranche will experience some losses. Therefore, the value of the senior tranche
declines with default correlation. On the other hand, if the default correlation is higher, there’s
also a greater chance that there will be few defaults. Given that equity tranches gain more in a
low-default scenario than they lose in a high-default scenario, the value of the equity tranche
increases with default correlation. As a result, as Erel et al. (2014) observe, in cases when a bank
arranges the deal, the bank could signal confidence in the deal to other investors by holding the
highest-rated tranches rather than the equity tranches, which might instead get sold to hedge



funds. I will discuss later how changes in regulatory capital requirements also made holding the
higher-rated tranches more attractive to BHCs.

Lastly, CDO deals offer additional protection through their credit structure, either in the form of
cash-flow or market-value protections (Lucas et al. 2007). Cash-flow protections rely on
overcollateralization and interest coverage tests. Overcollateralization tests check the size of asset
collateral against the size of a tranche as well as all other tranches above it; the larger the ratio the
more protection for investors. Similarly, the interest coverage test checks the amount of interest due
from the deal’s assets relative to the interest due from a particular tranche as well as all other tranches
above it; the larger the ratio the more protection for investors. Less common market-value
protections work to limit the amount borrowed against assets in the deal as the assets’ risk rises.

2.2 The Evolution of CDOs and CDO Market Crashes

The first CDO-like transactions began with collateralized bond obligations (CBOs) that Drexel
Burnham Lambert created using high-yield bonds as collateral beginning in 1987 (Lucas et al.
2007, chap. 1). Das (2005) and Tavakoli (2008) observe that insurance companies also used
CBOs to lower their assets’ capital charges, which differ from bank capital charges; Merrill et al.
(2019) show empirically how, leading up to the 2007-2009 crisis, insurance-capital-constrained
insurance companies favored holding highly rated securitization tranches. Shortly thereafter,
similar collateralized loan obligation deals emerged with a variety of loans used as collateral
(Lucas et al. 2007, chap. 1). On the liabilities side, a key evolution occurred after the savings and
loan (S&L) crisis.

In response to the S&L crisis, Congress established the Resolution Trust Corporation (RTC)
in section 501 of the Financial Institutions Reform, Recovery, and Enforcement Act of 1989 (Pub.
Law 101-73; 103 Stat. 183). The RTC had as its objective to assume mortgages, real estate, and
failed S&Ls (FDIC 1998; Tavakoli 2008, 84; FCIC 2011, 69-71). Before the RTC, private-label
securitizations had straightforward structures. For instance, early securitizations might have two
tranches, one rated higher and the other rated lower. Because the RTC had difficulty selling S&L
debt, they introduced more complex tranches structures to attract investors (FDIC 1998), and the
private sector has adopted and adapted that practice since then.

An unexpected increase in the target federal funds rate in 1994 resulted in turmoil in a variety
of fixed-income markets, and as a result, structured notes backed by a variety of bonds also
experienced losses (Partnoy 2009; O’Malley 2015). Partnoy (2009) explains that leading up to the
1994-1995 “Tequila Crisis,” investment banks created credit-linked structured notes backed by
emerging market sovereign debt, denominated in the local currency. The structured notes paid
investors in US dollars after converting the local currency bond returns at the current market
exchange rate. The practice involved finding a suitable “speculative-grade” emerging market
sovereign debt product, writing up the details of the contract, and trying to convince the NRSROs
to rate the products as high investment grade. For example, with a Mexican structured note, once
the rated product got sold to investors, as long as the Banco de México maintained the peso-dollar
peg, the payoff was attractive to institutional investors; investors lost out, however, when the
peso-dollar peg collapsed. The end result of the Tequila Crisis was similar to what occurred
during the recent crisis, with investors suffering significant losses after purchasing highly rated
structured products that had risky assets as collateral. The pattern continued shortly thereafter, and
Kregel (1998), Das (2005), and Partnoy (2009, afterword) observe that similar products went bust
during the Asian crisis in 1997-1999 and the Russian crisis in 1998.



The realized losses from deals with undiversified collateral between 1994—1998 resulted in a
search for diversified deals through so-called multisector CDOs (Hu 2007; FCIC 2011). Hu
(2007), FCIC (2011, 130) and Cordell et al. (2012) also mention the collapse of the multisector
CDO around the time of the technology sector crash in 20002002, which occurred in spite of
the more diversified collateral. Although multisector CDOs were designed to incorporate the
benefits of a more diversified asset pool, the pools often included private equity fees, which
declined with the technology sector crash, and airline leases, which declined following the events
of September 11, 2001. These crash events prompted dealers to search for more stable collateral,
which housing-related loans seemed to provide (FCIC 2011). Deng et al. (2011) use Granger
causality tests to show that CDO issuance drove down the yields on mortgage-backed securities
(MBSs) relative to Treasuries during the CDO market expansion, and not the other way around;
they also point out that CDO pricing effects likely got passed down to the mortgage borrowers,
which would have spurred growth in the mortgage market. In addition, financial innovations
with credit risk management gave rise to new variants that also revealed their fragility during the
2007-2009 crisis.

Das (2005, 328-33) describes JP Morgan’s deal to help rid itself of corporate credit risk with
the first synthetic securitization of corporate credit risk in 1997. Das (2005, 369) also describes
JP Morgan’s deal to help the German Commerzbank get capital relief through the first synthetic
securitization of mortgage debt toward the end of 1998. This product had tranches as liabilities as
in a typical CDO, but here, CDSs, which represent claims to purchase the cash equivalent value of
the referenced asset rather than the asset itself in the event that the referenced asset defaults,
replaced the more traditional bonds of securitized assets. Therefore, they reflected bets on default
rather than cashflows from mortgage and other consumer credit products and featured
prominently among ABS CDO writedowns (Cordell et al. 2012).

If only a small fraction of households stopped making mortgage payments, the deals would
lose considerable value. To understand how that might happen, Mian and Sufi (2009) find, among
other things, that ZIP codes with relatively high levels of subprime borrowers (those with a FICO
score less than 660) experienced a significant rise in mortgage defaults starting in 2006; those ZIP
codes tended to have a higher proportion of securitized loans too. Griffin and Maturana (2016a)
confirm the aforementioned finding in Mian and Sufi (2009) and also find that ZIP codes in which
mortgage originators adopted dubious practices also experienced higher mortgage defaults. Also,
Griffin and Maturana (2016b) find evidence of appraisal overstatements, owner occupancy
misreporting, and unreported second liens in MBS loan data. Deng et al. (2011) also show that, as
CDO issuance slowed, the yield-spread on MBSs and CDOs rose. However, this rise did not
affect private-label MBS performance much, and Ospina and Uhlig (2018) show that overall,
private-label MBSs issued by investment and commercial banks, rather than those issued by
government-sponsored enterprises (GSEs), performed relatively well, even during the crisis.
Moreover, most of the Alt-A and subprime losses were in securities rated less than AAA,
especially those deemed noninvestment grade, which factors into CDO performance.

A reduction in the flow of mortgage payments could affect securitization tranches, which, in
turn, would get a ratings downgrade. As CDOs often bundled assets together that had higher
correlation of default risk than arrangers and NRSROs had assumed, mortgage defaults or even a
slowdown in home price appreciation could adversely affect private-label mortgage MBSs and
wipe out an entire CDO deal (Cordell et al. 2012). This effect relates to the way deals were
structured (Coval et al. 2009a), as they tended to price credit risk—especially since insurance
company and pension fund investors have regulatory reasons to seek highly rated securities—but



not the risk arising from the state of the economy. As a result, they were overpriced relative to
similarly rated products, given the underlying risk. Coval et al. (2009b) also point out that some
studies on CDO valuation find that imprecision in estimated default probabilities or default
correlations, amounts recovered following defaults, or model specification errors get magnified by
the CDO deal structures. The expected payoff for tranches declines as the diversification in deal
collateral declines such that default correlations rise, and the effect is stronger with CDO-
squareds, essentially CDOs with CDO tranches as collateral (Coval et al. 2009b). Moreover, the
collateral underlying private-label MBSs used in CDO deals tended to be geographically
diversified because the ratings agencies gave better ratings in such cases (Cordell et al. 2012); as a
result, collateral was more similar across deals and had higher default correlations. Deals also had
similar vintages, given that the pooling and tranching got done at once (Cordell et al. 2012).
Lastly, as Cordell et al. (2012) show, CDO deals often cross-referenced collateral from other
deals, such that downgrades on collateral would affect multiple deals simultaneously.

2.3 Regulatory Changes Favoring CDOs

Table 1 provides a timeline of regulatory changes that have implications for the growth of the
CDO market. More recent developments with bank capital regulation have tended to have a bias
toward highly rated debt.

The origins of this bias arose in the aftermath of the Latin American debt crisis in 1982.
Congress called for new bank capital guidelines (Kapstein 1994). To understand why, one must
first understand that a widely held belief at the time was that bank capital had aspects of a public
good such that system-wide increases would raise confidence, and Congress did not want to be
seen as forcing US taxpayers to bail out the banks, wanting instead to force shareholders to take
responsibility (Kapstein 1991, 13). In addition, another widely held belief at the time was that
American banks could be at a disadvantage vis-a-vis their foreign competitors when it came to
capital requirements if only US capital requirements increased, so Congress sought a multilateral
rather than unilateral change.

To address these concerns, Congress passed the International Lending Supervision Act of
1983 (ILSA of 1983; Public Law No. 98-181; 97 Stat. 1278) to get American financial regulators
to begin a multilateral push to address these concerns. US regulators began looking toward
Europe for ideas about capital adequacy standards. After several years of deliberations between
officials in the United States and the United Kingdom, Japanese officials then agreed to sign on,
followed by officials in continental Europe (Kapstein 1991; Kapstein 1994). The end result was
the 1988 Basel I accord on capital adequacy.

Capital requirements guidelines from the 1988 Basel accord are known as “Basel I,”” and bank
regulators in some countries began implementing them as a standard of good banking practices. A key
change stipulated that banks had to fund with 8 percent capital to back their risky assets such as
standard commercial loans. Basel I guidelines did lower capital charges for short-term Organisation
for Economic Co-operation and Development country sovereign debt, which from the outset was
treated as risk free. Capital requirements for standard commercial loans remained at 8.0 percent, but
that now dropped to only 4.0 percent for mortgages, and 1.6 percent for GSE or “agency” MBSs. Das
(2005, 126) observes that because Basel I preceded many structured finance innovations, regulators
approached the problem by establishing equivalence between the structured products and existing
products covered by Basel guidelines. The trouble arises with the introduction of so-called “risk
buckets” that assign assets a variety of arbitrary risk weightings that specify how much capital a bank
must have to back their assets, which may not reflect the underlying market riskiness of the assets.



TABLE 1. Regulatory and Statutory Changes to Capital Treatment of Securitizations

Date

Event

Summary Of Change

July 15, 1988

November 29, 2001

(appeared publicly in
print on October 25,
2001)

October 1, 2003
(appeared publicy in
print on September 4,
2003)

April 26, 2004
(appeared publicly in
print on April 9, 2004)

July 28, 2004

Introduced in Senate
February 1, 2005;

passed in Senate March

10, 2005; passed in
House April 14, 2005;
enacted April 20, 2005

Central bank officials from Group of
10 countries agree to Basel |

Risk-Based Capital Guidelines; Capital
Adequacy Guidelines; Capital
Maintenance: Capital Treatment of
Recourse, Direct Credit Substitutes
and Residual Interests in Asset
Securitizations (66 Fed. Reg. 59614),
or “Recourse Rule”

Risk-Based Capital Guidelines; Capital
Adequacy Guidelines; Capital
Maintenance: Interim Capital
Treatment of Consolidated Asset-
Backed Commercial Paper Program
Assets (68 Fed. Reg. 56530)

Risk-Based Capital Guidelines; Capital
Adequacy Guidelines; Capital
Maintenance: Interim Capital
Treatment of Consolidated Asset-
Backed Commercial Paper Program
Assets; Extension (69 Fed. Reg.
22382)

Risk-Based Capital Guidelines; Capital
Adequacy Guidelines; Capital
Maintenance: Consolidation of Asset-
Backed Commercial Paper Programs
and Other Related Issues (69 Fed.
Reg. 44908)

The Bankruptcy Abuse Prevention
and Consumer Protection Act of 2005
(Pub. L. No. 109-8, 119 Stat. 23)

Implemented in United States between 1988 and 1991
and applied to all US banks in 1992, the framework
introduced asset class—based risk weights equal to 0.0,
0.2, 0.5, and 1.0, which were used to adjust total assets
used to compute the 8 percent minimum capital
requirement relative to risk-weighted assets.

Established risk weights for private-label MBSs and other
similarly structured products such as CDOs on the basis
of ratings. For AAA- and AA-rated securities, the risk
weight was 0.2; for A-rated securities, the risk weight
was 0.5; for BBB-rated securities, the risk weight was
1.0; for BB-and-lower-rated securities, the risk weight
increased to 2.0. Before the rule, the risk weight was
either 0.5 or 1.0.

Banks with ABCP programs were allowed to temporarily
exclude assets in those programs from the computation
of risk-weighted assets used to assess capital adequacy.
The interim rule applied to the reporting periods of
September 30, 2003; December 31, 2003; and March 31,
2004. It was set to expire on April 1, 2004.

Extended the interim rule on capital treatment of
consolidated ABCP program assets through July 1, 2004.

Made the interim rule on capital treatment of
consolidated ABCP program assets permanent starting
September 30, 2004.

Gave counterparties in private-label MBS-collateralized
repurchasing agreements the ability to take possession
of collateral and terminate contracts during bankruptcy.
Before the act, this was possible only in repurchasing
agreements collateralized by agency MBSs and US
Treasury securities.

Note: ABCP = asset-backed commercial paper; CDO = collateralized debt obligation; MBS = mortgage-backed security.

Source: Risk-Based Capital Guidelines; Capital Adequacy Guidelines; Capital Maintenance: Capital Treatment of
Recourse, Direct Credit Substitutes and Residual Interests in Asset Securitizations, 66 Fed. Reg 59614 (November
29, 2001); Risk-Based Capital Guidelines; Capital Adequacy Guidelines; Capital Maintenance: Interim Capital
Treatment of Consolidated Asset-Backed Commercial Paper Program Assets, 68 Fed. Reg. 56530 (October 1,
2003); Risk-Based Capital Guidelines; Capital Adequacy Guidelines; Capital Maintenance: Interim Capital
Treatment of Consolidated Asset-Backed Commercial Paper Program Assets; Extension, 69 Fed. Reg. 22382 (April
26, 2004); Risk-Based Capital Guidelines; Capital Adequacy Guidelines; Capital Maintenance: Consolidation of
Asset-Backed Commercial Paper Programs and Other Related Issues, 69 Fed. Reg. 44908 (July 28, 2004);
Bankruptcy Abuse Prevention and Consumer Protection Act of 2005, Pub. L. No. 109-8, 119 Stat. 23 (2005).



As Jones (2000) points out, banks look to hold assets with lower capital charges and can do
this by either lowering the amount of capital they have to back their assets by moving activities
off their balance sheet or by shifting into assets that require less capital. Not only were
commercial bank capital requirements for on-balance-sheet assets reduced by the Basel accord,
those for off-balance-sheet activities were largely excluded from regulatory capital requirements.
Jones (2000) describes how so-called risk buckets specified by Basel-type capital adequacy
standards create incentives for bank asset managers to reduce regulatory capital. The arbitrage
opportunities could have grown with the adoption of the “Recourse Rule” on November 29, 2001
(66 Federal Register 59614, November 29, 2001, first made public on October 25, 2001), as
Acharya and Richardson (2009), Friedman (2009), Jabloecki and Machaj (2009), Kling (2009),
Friedman and Kraus (2011), Kraus (2011), FCIC (2011, 99-100), Erel et al. (2014), and Miller
(2018) discuss.

The Recourse Rule had started development not long after the implementation of Basel I
guidelines with an initial NPR in 1994 (59 Federal Register 27116, May 25, 1994) that proposed
using ratings to determine minimum capital for certain exposures but took no action. A 1997 NPR
(62 Federal Register 59943, November 5, 1997) again proposed using ratings to determine
minimum capital for certain exposures, this time including senior securitization tranches. A 2000
NPR (65 Federal Register 12320, March 8, 2000) also called for using ratings to determine capital
charges for securitization tranches, as well as for adopting risk weights from an early draft of
Basel II for securitization tranches. The 2001 final rulemaking incorporated these proposals.

Friedman and Kraus (2011) show in their book’s table 2.1 that the Recourse Rule specified
that: (1) for AAA- or AA-rated private-label ABSs or MBSs, the capital charge would drop from
8.0 percent to 1.6 percent; (2) for A-rated ABSs, the capital charge would drop from 8.0 percent
to 4.0 percent; (3) for BBB- or BB-rated ABSs, the capital charge would remain the same; (4) for
ABSs rated lower than BB, the capital charge would increase from 8.0 percent to 16.0 percent;
and (5) for the ABS equity tranches, the capital charge would increase from 8.0 percent to 100.0
percent, or dollar for dollar.! Friedman and Kraus (2011) claim the rule created incentives for
bankers to prefer capital relief plus safety over yield by buying the AAA-rated ABS tranches
while selling off the equity tranche; although as discussed earlier, Erel et al. (2014) discuss how
banks could signal confidence in deals by holding the highest-rated tranches rather than the equity
tranche. Miller (2018) shows that after the rule change, BHCs with subsidiaries that commented
on the Recourse Rule NPRs in 1997 or 2000 increased their share of highly rated tranche holdings
on average by about 6 percentage points more than the control group by the time of the crisis;
they also reduced holdings of the lowest-rated securities.

While the Recourse Rule was being finalized, the Enron scandal in late 2001 raised
subsequent accounting and regulatory concerns about the corporate use of off-balance-sheet
entities, including asset-backed commercial paper (ABCP) programs. After all, some large
commercial banks used to finance certain securitization activities, including almost $50 billion in
CDO deals (Covitz et al. 2013). While that amounts to just a fraction of the $641 billion in ABS
CDOs or $1.4 trillion in total CDOs reported by Cordell et al. (2012), Citigroup issued a
considerable amount of that (Mueller, Bharwani, and Araya 2006; FCIC 2011, 137-39, 195-200).
Proposals to increase bank capital requirements for assets held in ABCP programs ultimately

! They also observe on page 70 and show in their table 2.1 that the only differences between risk buckets under the Recourse
Rule and in the 1999 consultative paper detailing a preliminary version of Basel II lay in the B-rated ABS tranches, which in the
consultative paper specified a 100 percent, rather than a 16 percent, capital charge, and in A- and lower-rated sovereign debt.
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went nowhere. Such proposals began with an interim final rule that allowed banks to temporarily
exclude assets held in ABCP programs from their calculations of risk-weighted assets used in
regulatory capital requirements (68 Federal Register 56530, October 1, 2003, first made public on
September 4, 2003), which banks could apply for Q3 2003, Q4 2003, and Q1 2004. A subsequent
regulatory notice extended the rule to Q2 2004 (see 69 Federal Register 22382, April 26, 2004,
first made public on April 9, 2004). The exclusion became permanent starting in Q3 2004 when
regulators issued a final rulemaking (see 69 Federal Register 44908, July 28, 2004). Excluding
these assets from bank risk-weighted assets would encourage asset securitization, especially of
collateral that might be used in CDO deals. Given that securitizing banks have incentives to hold
highly rated tranches (Erel et al. 2014; Miller 2018), one byproduct of the regulatory changes
could have been to spur securitization activity. Indeed, Acharya et al. (2013) show in their paper’s
figure 1 that ABCP assets equaled roughly $600—$650 billion from 2001 to 2004 but began
trending upward thereafter, reaching a peak of about $1.3 trillion before declining as the crisis
began to unfold in mid-2007.

One last potential policy change that could have encouraged the growth of the collateral used
in CDO deals arose with the passage of the Bankruptcy Abuse Prevention and Consumer
Protection Act (BAPCPA) of 2005 (Pub. Law 109-8; 119 Stat. 23) on April 20, 2005, under a
Republican-controlled Congress (Acharya and Oncii 2011; Srinivasan 2021). Before the act, any
repurchasing agreement counterparty to a bank was exposed to the entire bank. Title IX financial
contract provisions allowed private-label MBS repurchasing agreement counterparties to
terminate any contract and keep the collateral in the event of a default. The act also extended a
privilege to private-label MBSs that limited counterparty exposure to the repurchasing agreement,
which was previously reserved for agency MBSs and US Treasury securities. As with the changes
to ABCP program capital requirements, this change could also have encouraged the spread of
exposures to securitized assets. I now summarize my hypotheses to examine how regulatory
factors, especially the Recourse Rule, could have influenced commercial bank issuance and
holdings of CDO tranches and how that could have contributed to the TBTF problem.

3. HYPOTHESES

Given that BHC call reports included only details about CDO holdings from Q1 2008-Q1 2009, I
examine the issue of how commercial bank CDO exposures were created, even if unintentionally,
from three different angles. The first examines the supply of ABS CDOs using structural break
analysis to determine whether any structural breaks in the series coincide with any of the
regulatory changes discussed earlier. The second examines whether BHCs with subsidiaries that
commented on the Recourse Rule, as well as the subset of large BHC CDO dealers, had higher
estimated marked-to-market debt guarantees. Because this second angle does not specify the
mechanism by which large BHCs have higher estimated debt guarantees through CDOs
exposures, the third angle examines the association between CDO holdings and the estimated debt
guarantees. To motivate the subsequent analysis, I propose three hypotheses next.

Hypothesis 1: Did CDO Issuance Respond to Regulatory Changes?

If ABS CDO issuance, as a measure of the supply of ABS CDO tranches, increased after the
policy changes summarized in the previous section, that could corroborate the view that BHC
CDO exposures were created, even if unintentionally, by regulatory changes. The policy changes
would facilitate the creation of the securities. At the same time, through the “securitization
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byproduct effect,” commercial banks could be increasing their exposure through the deals they
create or by purchasing parts of other banks’ deals, as argued by Erel et al. (2014). So even
though commercial banks have not made their ABS CDO tranche holdings before the crisis
public, an increase in the supply by large BHC CDO dealers could in principle mean a greater
ABS CDO exposure.

Hypothesis 2: Did BHCs with Subsidiaries That Commented on the 1997 and 2000 Recourse Rule NPRs,
or the Subset Consisting of the Large BHC CDO Dealers, Have Higher Estimated Debt Guarantees
during the Crisis?

US banks can and do comment on rulemakings during notice-and-comment periods. However, the
final 2001 rulemaking did not specify which banks commented. Given that the final Recourse
Rule adopted the essence of the proposed changes in the 1997 and 2000 NPRs in using banks that
submitted comments, I aim to identify banks that would make extensive use of the regulatory
changes rather than to identify what banks were trying to achieve. This opens the way to examine
just how commercial bank exposures could have arisen unintentionally from the rulemaking
process. Because BHCs with commenting subsidiaries would have found the highly rated
securitization tranches, including CDO tranches, with their low capital charges, attractive, that
subsequently could have resulted in higher estimated debt guarantees. Specifically, I test whether
BHC:s with subsidiaries that submitted comment letters during the notice-and-comment period for
either the 1997 or 2000 Recourse Rule NPRs also had higher estimated debt guarantees. If they
did, then such a finding could indicate that these regulatory changes exposed BHCs to subsequent
ABS CDO writedowns. However, this hypothesis does not explicitly examine the mechanism on
the demand side by which BHCs might be exposed, leading to the third hypothesis.

Hypothesis 3: Were CDO Tranche Holdings Associated with Higher Estimated Debt Guarantees?

BHCs did not report their CDO tranche holdings before the crisis, but they did briefly have to
report holdings from Q1 2008 through Q1 2009. Using that information, if BHCs with greater
CDO tranche holdings had higher estimated debt guarantees, that would suggest how bank
holdings of CDOs could have contributed to the crisis and the official response.

4. EMPIRICAL TESTS OF HYPOTHESES

4.1 ABS CDO Issuance and Structural Breaks

To test the first hypothesis relating ABS CDO issuance and implicit BHC demand to policy
changes, I apply structural break analysis to daily series of cumulative ABS CDO issuance. To
construct the cumulative ABS CDO issuance series, I use the Green Street asset-backed securities
database and select all CDOs that had structured products as collateral to create series comparable
to the structured finance and ABS CDO series reported in Cordell et al. (2012, 2019).2 Beyond
deal collateral classification, the database also includes information such as the day of the deal,
which I use to estimate the break dates, and book runners—the top book runner being the one I
use to identify the bank issuing a deal. In terms of numbers, most of the top book runners for each

2 Green Street currently warehouses the data, available at https://www.greenstreet.com/, that were previously available at
ABAAlert.com, which Deng et al. (2011) use.
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deal are foreign banks; a small fraction of deals lists no book runner. Consistent with table 4 in
Cordell et al. (2012), the largest US dealers include the top five investment banks (Bear Stearns,
Goldman Sachs, Lehman Brothers, Merrill Lynch, and Morgan Stanley) and four large BHCs
(Bank of America, Citigroup, JPMorgan Chase, and Wachovia).?

Between 2001, when Green Street first reports data for CDOs with structured collateral, and
2007, the total volume issued equals $619.7 billion, not far from the $633.8 billion reported by
Cordell et al. (2012, 2019) for 2001 to 2007.* Although the nine large US dealer banks listed
earlier issued less than half of the total volume earlier in the sample, by the end of the sample, that
proportion rose to just less than 53 percent.

Figure 1 depicts 1,771 daily observations for the aggregate cumulative series across all book
runners, domestic and foreign, as well as for US investment banks and US commercial bank
subsidiaries in the upper left panel. The other three panels depict one of each of the three series,
with Bai and Perron (2003) method-estimated break points overlaid on the graph. To estimate the
break points, I assume each segment has a linear form with a constant and trend. Table 2 reports
the break dates and 99 percent confidence intervals for the break dates. Because I use daily data, |
set the minimum segment size equal to one-tenth of the sample size, or 177 observations.

FIGURE 1. Cumulative Sum of ABS CDOs, January 2, 2001-December 31, 2007
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Source: Author’s estimates.

3 Salomon Brothers, which was acquired by Citigroup in 1999, appears as the top book runner on five deals in 2001 and 2002,
whereas Citigroup does not appear as a book runner until 2003, when Salomon Brothers ceased operating (see numbered page 1
from Citigroup Global Markets Holdings Inc., Annual Report (Form 10-K) (Dec. 31, 2004)). I therefore, assign Salomon Brothers
to Citigroup. Similarly, Banc One Capital appears in one deal in 2004, which I assign to the acquiring bank, JPMorgan Chase.

4 The data series used here will not likely match the data used in Cordell et al. (2012, 2019), given the differences in classification.
For instance, Cordell et al. (2012) report that they classify some additional deals on the basis of the underlying collateral as well as
synthetic deals, which had credit default swaps on mortgage debt as collateral. Cordell et al. (2012) also report that they focus on
securities classified as 144A, which were not publicly traded but instead traded on ABS trading desks. Selecting ABS CDOs
backed by 144A collateral in the Green Street data lowers the total to $556.3 billion issued between 2001 and 2007.
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TABLE 2. Break Points

0.5 Percent 99.5 Percent
Confidence Interval Break Point Confidence Interval
10/15/2001 10/16/2001 10/17/2001
5/14/2003 5/15/2003 5/16/2003
3/18/2004 3/22/2004 3/24/2004
Total issuance 11/26/2004 11/29/2004 11/30/2004
11/24/2005 11/25/2005 11/27/2005
8/7/2006 8/8/2006 8/9/2006
4/18/2007 4/19/2007 4/20/2007
8/8/2002 8/15/2002 8/16/2002
6/3/2003 6/4/2003 6/5/2003
2/4/2004 2/20/2004 2/24/2004
US investment bank
. 2/2/2005 2/3/2005 2/4/2005
issuance
11/21/2005 11/25/2005 11/27/2005
8/7/2006 8/8/2006 8/9/2006
4/18/2007 4/19/2007 4/20/2007
10/16/2001 10/17/2001 10/18/2001
7/10/2003 7/11/2003 7/16/2003
4/13/2004 4/14/2004 4/15/2004
US commercial
12/20/2004 12/21/2004 12/27/2004
bank issuance
10/3/2005 10/4/2005 10/6/2005
8/3/2006 8/8/2006 8/9/2006
4/11/2007 4/19/2007 4/20/2007

Source: Author’s estimates.

The discussion of figure 1 and the break points focuses primarily on the US commercial bank
series as well as its similarity to the series for the total across all issuers. The first break point
occurs on October 17, 2001, one day after the break point for the total CDO series. The Recourse
Rule appeared in the Federal Register on November 29, 2001, the rule’s effective date, but was
made public on October 23, 2001, just six calendar days after the break point. This date does not
fall within the 99 percent confidence interval, but the proximity could be consistent with the
hypothesis that ABS CDO issuance increased after the rule change, given that said issuance
lowered capital requirements on the highly rated, private-label securitization tranches. The
second break date occurs on July 11, 2003, just less than two months before the earliest ABCP
interim proposed rulemaking from the Office of the Comptroller of the Currency (OCC) was
made public on September 4, 2003. The third break date occurs on April 14, 2004, just five days
after the OCC made public the extension of the interim rule on April 9, 2004. No break appears
close to the final rulemaking that made the exclusion of ABCP assets from capital requirements
permanent. The fourth and fifth break dates on December 21, 2004, and October 4, 2005, occur
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about five weeks before BAPCPA was introduced on February 2, 2005, and six months after it
was enacted on April 20, 2005. The sixth break date reflects the last boom, and the seventh one
reflects the subsequent bust in issuance as the 2007-2009 crisis began to unfold. Overall, these
break points offer suggestive evidence that could be consistent with the Recourse Rule and
extension of the ABCP interim capital rules’ influencing ABS CDO issuance for the four large
commercial bank CDO dealers.

4.2 Estimating the Effects of the Recourse Rule and CDO Exposures on the Estimated Debt Guarantees

I next examine if users of changes to regulatory capital requirements, which made holdings of
highly rated securitization tranches, including CDO tranches, more attractive also had higher
TBTF subsidies. To do this, I estimate dynamic treatment effects on the estimated debt
guarantees for BHCs that had subsidiaries that commented on the Recourse Rule, as well as a
subset of these BHCs that were CDO dealers, relative to a control group.

I use an approach similar to Milne’s (2014) for estimating the value of the TBTF subsidy that
goes to shareholders based on Merton’s (1977) model for estimating the size of debt guarantees.
To do so, I begin by applying the Black and Scholes (1973) call option pricing formula to value
the bank’s equity as a call option on a bank’s assets as in Merton (1974):

E = AN(d,) — De™""N(d,), (D
ln(%)+<r+02—‘2“> (T-t)
where d; = and d, = d; — g4VT — t , E denotes the market value of equity, A

oaNT—t

denotes total assets, D denotes total debt, r denotes the risk-free rate of interest, N(-) denotes the
cumulative normal distribution function, o, denotes the volatility input of the bank’s assets, t
denotes the current time period, and T denotes the terminal date of the option contract. The call
option has value when the entity has positive net worth. The call option formula implies a
leveraged asset position in which one borrows a risk-free amount De "7 and purchases an
amount of risky assets equal to A.

Equation (1) has two unobservable inputs, 4 and o,4. To back them out of the model, the
volatility of assets relates to equity return volatility as follows:

OE A
Op = 04> 2)

where g—jﬁ measures the elasticity of the market value of equity with respect to the market value

of the bank’s underlying assets. Black and Scholes (1973) show Z—j = N(d;), which I substitute
into equation (2), and after solving the expression for the volatility of assets, g4, that gives:

05 = 05y N(dy). 3)
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Equations (1) and (3) provide a system of two nonlinear equations in two unknowns, which I
solve numerically using the Newton-Raphson method, which also requires data for the
observable inputs in equation (1), as summarized in table A1.°

To estimate BHC debt, D, I add debt in current liabilities, as a proxy for short-term debt, to
one-half of long-term debt, which has a maturity greater than one year, for each BHC as in Milne
(2014). As an estimate of market value of BHC equity, I use the product of total shares
outstanding and the end-of-quarter stock price. As an estimate of the risk-free rate of interest, 7, |
use the end-of-quarter value of the daily three-month treasury rate. As an estimate of equity
volatility, og, | annualize the quarterly standard deviation of daily market value of equity returns.
Lastly, Milne (2014) makes the standard assumption that the maturity equals one year, but I
assume that the time to maturity is T — t = 0.4.6

After solving for 4 and gy, as in Milne (2014), I can use those values together with the
other inputs to reconstruct the put option values provided by the formula derived in Merton
(1977), as follows:

P =A[N(d,) — 1] = De™""[N(d;) — 1]
= De ""N(—d,) — AN(—d,) 4)

Merton (1977) assumes that time to maturity in equation (4), when used to value deposit insurance,
represents time between supervisory visits. The put option has value when the entity has negative
net worth. The put option formula can be used to value debt guarantees because it means selling the
risky assets to the guarantor and receiving a risk-free amount in return equal to De ™7,

To examine how the regulatory changes could have contributed to the TBTF problem for
large securitizing BHCs, I estimate dynamic treatment effects using Mora and Reggio’s (2019)
fully flexible approach. A key issue when applying difference-in-difference estimators concerns
whether the treatment group outcome in the absence of treatment behaves like the control group,
and Mora and Reggio (2019) provide tests to detect common pretreatment dynamics.’

The Mora and Reggio (2019) fully flexible approach starts with estimating an ordinary least
squares (OLS) regression of the following form:

Yie = Bo + Xi=2 6.d. + piTreatment;, + LI prd;. X Treatment;, + fX;; + €, (5)

5 To estimate the unobservable market value of assets and volatility of those assets, I adapt the code available from “ifrogs,”
xKDR, last modified June 25, 2013, https://github.com/ifrogs/ifrogs/blob/master/R/dtd.R and described in the following vignette:
Ajay Shah, Manish Singh, and Nidhi Aggarwal, Distance to Default: Implementation in R (n.p.: rdrr.io, n.d.), https://rdrr.io
/rforge/ifrogs/f/inst/doc/dtd.pdf.

¢ An early draft of Drechsler et al. (2021) reports an average duration of bank liabilities during their sample of 0.37, while the
final draft reports an average of 0.34, although the average declines to 0.25 by the end of their sample; using smaller values
slightly lowers the value of the estimated debt guarantees. Assuming time to maturity equals 0.4 the estimated debt guarantees
are comparable to what Lucas (2019) reports for the largest BHCs—sometimes smaller and sometimes larger. For instance,
Lucas (2019) in table 1 reports subsidies of $2.55 billion for Bank of America, $19.5 billion for Citigroup, $4.38 billion for
JPMorgan Chase, $2.05 billion for PNC, $300 million for USBC, and $1.75 billion for Wells Fargo. The estimates in Q4 2008
equal $5.12 billion for Bank of America, $7.26 billion for Citigroup, $2.79 billion for JPMorgan Chase, $191 million for PNC,
$47 million for USBC, and $1.44 billion for Wells Fargo.

7 Given a variable y(¢), the first time derivative measures growth, the second velocity, the third jerk, the fourth snap, the fifth
crackle, and the sixth pop. Because I have three pretreatment periods, I will test for the equivalence of parallel paths with parallel
growth and parallel velocity. Even if the paths are not parallel and diverge, the Mora and Reggio (2019) method still allows for
the possibility of applying common higher order trends.
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where the y;; is the estimated debt guarantee in billions of USD; S, denotes the intercept, d ,
denotes a time dummy variable that equals one if the time period equals t=2, ..., T and zero
otherwise; 6, equals the time dummy coefficient; Treatment;; denotes the treatment dummy
variable that equals one if the BHC had a subsidiary commenting on the 1997 or 2000 Recourse
Rule NPRs that called for using ratings and early versions of Basel II risk weights or a subset
that became CDO dealers, with 8, being the treatment effect for the baseline period whereas £,
is the treatment effect for the time dummy-treatment variable interaction terms; and ¢;; denotes
the error term. You can include any additional control variables in X; ; captures with coefficients
B to estimate a conditional fully flexible model, although doing so changes the interpretation of
the regression.

To understand the treatment variable for BHCs with subsidiaries commenting on the Recourse
Rule NPRs, highly rated CDO tranche holdings would become more favorable under the 2001
Recourse Rule final rulemaking. I assume BHCs with commenting subsidiaries had an interest in
submitting comments, given that they stood to gain from the rule change. The final rulemaking
mentioned the number of banks that commented on the 1997 and 2000 NPRs, but does not
mention them by name. Therefore, Miller (2018) uses the electronic Freedom of Information Act
(eFOIA) process to find comment letters for the 1997 and 2000 NPRs that resulted in the merged
2001 Recourse Rule final rulemaking.

Miller (2018) identifies 17 BHCs from the sample of BHCs that had subsidiaries that
submitted comment letters. Because I use a narrower balanced sample, I find that 10 BHCs in the
sample, listed in table 3, had subsidiaries commenting on the Recourse Rule NPRs. I also use the
eFOIA process to collect comment letters to identify banks that commented on the ABCP
program regulatory capital rulemaking. The table shows that a subset of the Recourse Rule
commenting banks also commented on the ABCP program regulatory capital NPR, which could
also reflect their interest in making use of the rule, but the reverse is not true, given that the latter
eFOIA search reveals no new commenting banks. The alternative treatment variable used here
consists of the subset of BHCs with Recourse Rule commenting subsidiaries that were also large
CDO dealers, namely Bank of America, Citigroup, and JPMorgan Chase.?

I assume the posttreatment period begins in Q4 2001, when BHCs could first apply the
Recourse Rule risk weights. I also assume the pretreatment begins in Q3 2000, after the 2000
Recourse Rule NPR comment period deadline on June 7, 2000. This would have given banks their
last opportunity to influence the rule, although for the analysis here, banks had little scope to
influence the linking of risk weights to NRSRO ratings and adoption of an early version of
Basel II risk weights for highly rated, securitization tranches.

8 T estimate that Wachovia issued $29.6 billion in ABS CDOs, an amount I use to construct the aggregate ABS CDO issuance
figures depicted in figure 1. However, given Wachovia’s subsequent failure and my use of a balanced panel, I exclude it from the
empirical analysis in the next two sections.
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TABLE 3. BHCs in Treatment Group

2003 ABS CDO ABS CDO/Total TARP
BHC 1997 Comment 2000 Comment Comment Issuance Writedowns Disbursement
BHCs with Commenting and CDO Dealer Subsidiary
1. Bank of - $9.10 billion/ -
23.4 bill 45, Il

America Yes Yes Yes $23.4 billion $12.90 billion $45.00 billion

34.10 billi -
2. Citigroup Yes Yes Yes $62.5 billion $$55 40 k)lilllic;r:1/ $45.00 billion
3. JPMorgan - $1.30 billion/ -
Chase Yes Yes Yes $10.5 billion $12.10 billion $25.00 billion
Other BHCs with Commenting Subsidiary
4. Comerica Yes No No $2.25 billion
5. KeyCorp No Yes No $2.50 billion
6. PNC Yes Yes No $7.58 billion
7. State Street

6.60 billi -
Bank and Trust Yes Yes no $$6 60 blilllic;r:1/ $2.00 billion
Company )
8. SunTrust Banks Yes No No $4.85 billion
9. United States

0.00 billi -
Bank National Yes No No SSO 55 blilllic:;/ $6.60 billion
Association .
10. Wells Fargo No Yes Yes $25.00 billion

Note: TARP = Troubled Assets Relief Program.

Source: Write-down totals come from Creditflux Ltd. (2009).

I depict the group average values of the estimated debt guarantee for each control and
treatment group in figure 2 from Q3 2000, after the 2000 Recourse Rule notice-and-comment
period ended, until Q4 2009. For the sample consisting of BHCs with commenting subsidiaries,
the group average debt guarantee equals zero during most quarters before the crisis. However,
after Q2 2008, the group average debt guarantee for the treatment group (vs. the control group)

rises to $1.06 billion (vs. $13 million), $1.88 billion (vs. $8 million), $3.50 billion (vs.

$9 million), and $636 million (vs. $7 million), respectively, in Q3 2008, Q4 2008, Q1 2009, and
Q2 2009. For the sample consisting of BHCs with CDO dealer subsidiaries, the group average
debt guarantee also equals zero during most quarters before the crisis. However, after Q2 2008,
the group average debt guarantee for the treatment group (vs. the control group) rises to

$2.98 billion (vs. $21 million), $5.06 billion (vs. $27 million), $6.81 billion (vs. $85 million) and
$1.48 billion (vs. $17 million), respectively, in Q3 2008, Q4 2008, Q1 2009, and Q2 2009. That
the estimated debt guarantees appear late could be consistent with the bank distress arising as a
surprise; that the subsidy does not spike until mid-2008 is consistent with Milne’s (2014) finding
of small estimates for the subsidy until mid-2008.
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Billions of USD

FIGURE 2. Group Average Debt Guarantees across Control and Treatment Groups in Billions of
UsD, Q3 2000-Q4 2009
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Source: Author’s estimates.

Figure 3 depicts the estimated the dynamic treatment effects from the balanced panel of 7,334
observations and reveals no differences between the treatment and control groups during most
quarters before the crisis. However, by 2008, the dynamic treatment effects for BHCs with
commenting subsidiaries become larger, rising from $1.04 billion in Q3 2008 to a peak of
$3.49 billion by Q1 2009. The dynamic treatment effects for BHCs with CDO dealer subsidiaries
become larger, rising from $2.96 billion in Q3 2008 to a peak of $6.73 billion by Q1 2009.

Table 4 summarizes the results of the confirmatory tests, which indicate the appropriateness of the
parallel paths assumption underlying the estimated treatment effects based on whether common
pretreatment dynamics exist, as well as parallel trends tests based on F-test pretreatment periods
from Cerulli (2019). All four test statistics suggest one cannot reject the null hypothesis that
common pretreatment dynamics between the treatment and control groups exist.
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FIGURE 3. Fully Flexible Dynamic Treatment Effects, Q1 2001-Q4 2009
A. BHCs with Commenting Subsidiary B. BHCs with CDO Dealer Subsidiary
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TABLE 4. Summary of Fully Flexible Estimates and Tests
BHCs with Recourse Rule BHCs with CDO Dealer
Commenting Subsidiaries Subsidiaries
Test Statistic Test Statistic
(p-value) (p-value)
Mora and Reggio (2019) common 6.226 4.229
pretreatment dynamics, Wald test (0.182) (0.376)
Joint significance of pretreatment effects, F- 1.770 1.420
test (0.122) (0.220)
R-Squared 0.433 0.640
N 7,334 7,334

Source: Authors’ estimates.

The results in this section suggest that BHCs that commented on the Recourse Rule NPRs,
which would have lowered capital requirements on highly rated securitization tranches, including
CDO tranches, making them more attractive to hold, had higher estimated debt guarantees during
the crisis but not before. Also, the subset of those BHCs with CDO dealer subsidiaries, which
would have held CDOs owing to the “securitization byproduct” effect also had higher estimated
debt guarantees during the crisis but not before. These findings provide some confirmatory
evidence that supports hypothesis 2.
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4.3 Estimated Debt Guarantees and Trading Asset Holdings

The final exercise here shows why CDOs, relative to other trading assets, were so damaging to
BHCs in terms of how CDOs were related to TBTF subsidies. Regulators did not require BHCs to
report CDO holdings before Q1 2008 or after Q1 2009, when the call report forms were revised.
Therefore, I focus the analysis here on the period for which data are available.

I estimate pooled OLS regressions, fixed effects regressions, and 10th-percentile, median, and
90th-percentile pooled OLS regressions during this period of the quarterly estimated debt
guarantees expressed in billions of USD against a variable that reflects CDO holdings, as well as
against other trading asset classes relative to total assets and other control variables of the
following form:

Yie = Bo + B1CDO0; 1 + BXir—1 + &t (6)

where, given the limited range of values for CDO holdings, the key variable is a dummy that
equals one if a BHC reports CDOs in trading accounts and zero otherwise. In the balanced
sample, seven BHCs report CDO holdings: Bank of America, Citigroup, JPMorgan Chase,
Keycorp, PNC, SunTrust, and Wells Fargo. In the appendix, I report results from similar
regressions using the lagged CDO share of total assets. As one-quarter-lagged variables, I include
(1) estimates of total assets held in trading accounts subject to the original 2013 Volcker Rule;

(2) estimates of total assets held in trading accounts subject to the 2019 revision of the Volcker
Rule, which reduced the various categories of assets covered by the rule; (3) agency MBSs; (4)
highly rated, private-label tranches as proposed by Erel et al. (2014); and (5) lower-rated
securities as in Miller (2018). In terms of other variables, I also include commercial and industrial
loans as a fraction of total assets; total mortgages as a fraction of total assets; short-term wholesale
funding as a fraction of total assets; unused loan commitments as a fraction of total assets; lagged
Tier 1 to risk-weighted assets minus 0.04 as in Erel et al. (2014); and dummy variables for Q2,
Q3, and Q4. I summarize the construction of each variable used in the regression analysis in table
Al. In table 5, I report the summary statistics for each of the variables used.

The coefficient estimates reported in table 6 highlight the importance of CDO holdings as a
driver of higher estimated TBTF subsidies; table A2 reports the regression results as in Table 6
using the lagged CDO share of total assets instead of a dummy variable if a BHC reports
holdings. The pooled OLS specifications summarize the association on average between the share
of various asset holdings and other control variables and the estimated debt guarantees. The 10th-,
median, and 90th-percentile regressions summarize the association between the share of various
asset holdings and other control variables and small, middling, and high estimated debt
guarantees, respectively.

The pooled OLS results in the first column indicate that, on average, BHCs reporting CDO
holdings have a $1.97 billion higher estimated debt guarantee: in the appendix, a 1 percentage
point increase in the share of CDO tranches is associated with a $4.60 billion higher estimated
guarantee, although the standard error is large, which could reflect the varying performance across
BHCs. Also, the maximum share of CDOs to total assets in the sample equals only 0.33 percent.
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TABLE 5. Summary Statistics

Variable Observations Mean Std. Dev. Minimum Maximum
Estimated debt guarantee
o 072 597 . 11.02

Y- 965 0.0 0.59 0.000 028
Lagged 2019 trading asset 965 0.560 2.855 0.000 31.877
share (%)
L ALl ER! 965 2.555 4.834 0.000 38.135
share (%)
Lagged MBS sh
(;jge agency VIB> share 965 8.469 6.523 0.000 41.780
el il i 965 1.019 2.700 -9.200 28.873
tranches (%)
Lagged lower-rated 965 1.393 3.497 -1.187 30.393
tranches (%)
ELEUECE AN 965 0.003 0.023 0.000 0.333
tranches (%)
Trading CDO tranche 965 0.021 0.143 0.000 1.000
dummy
Lagged commercial and
) . 965 11.521 7.188 0.022 48.125
industrial loan share (%)
Lagged mortgage share
o8 965 51.785 14.779 0.000 85.610
Lagged unused loan 965 8.133 4.130 0.000 28.125
commitments (%)
Lagged short-term

. 224 7. . 2.047
wholesale funding (%) 965 30 600 2355 62.0
VLR M & 49 R 965 6.847 2.247 0.961 16.248

weighted asset slack (%)

Source: Author’s estimates.
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TABLE 6. Sensitivity of Quarterly Estimated Debt Guarantees (billions of USD), Balanced Panel Q2 2008-Q1 2009

oLs Fixed Effects 10th Percentile Median 90th Percentile

share (0.037) (0.111) (0.000) (0.000) (0.006)
Lagged 2013 trading asset 0.021 0.023 -0.000 0.000 0.001
share (0.021) (0.089) (0.000) (0.000) (0.002)

-0.002 -0.010* 0.000 0.000 -0.000
Lagged agency MBS share

(0.002) (0.006) (0.000) (0.000) (0.000)

-0.023 -0.052 0.000 -0.000 0.001
Lagged highly rated tranches

(0.022) (0.074) (0.000) (0.000) (0.000)

-0.018 -0.064 0.000 -0.000 -0.001
Lagged lower-rated tranches

(0.020) (0.084) (0.000) (0.000) (0.002)
dummy (1.017) (0.995) (0.000) (0.001) (0.153)
Lagged commercial and -0.002%* -0.015 0.000 0.000 0.000
industrial loan share (0.001) (0.013) (0.000) (0.000) (0.000)

-0.001 0.009 0.000 0.000 -0.000
Lagged mortgage share

(0.001) (0.006) (0.000) (0.000) (0.000)
Lagged unused loan 0.000 0.002 0.000 -0.000 0.000
commitments (0.002) (0.006) (0.000) (0.000) (0.000)
wholesale funding (0.002) (0.006) (0.000) (0.000) (0.000)
Lagged Tier 1 to risk- 0.006 0.050%* -0.000 0.000 -0.000
weighted asset slack (0.008) (0.023) (0.000) (0.000) (0.000)
@ -0.115** -0.068* -0.000 -0.000 -0.003***

(0.048) (0.035) (0.000) (0.000) (0.001)
a3 -0.058** -0.031 0.000 0.000*** 0.001

(0.026) (0.021) (0.000) (0.000) (0.007)
Q4 -0.017 -0.010 0.000 0.001 0.004**

(0.024) (0.027) (0.000) (0.001) (0.002)

0.007 -0.310 -0.000 -0.000 0.004
Constant

(0.092) (0.351) (0.000) (0.000) (0.007)
R-squared (within) 0.267
R-squared (between) 0.022
R-squared (overall) 0.452 0.098 0.004 0.413 0.442
Robust Hausman test statistic 10.050
(p-value) (0.759)
N 965 965 965 965 965

Note: *** 99 percent significance level, ** 95 percent significance level, * 90 percent significance level.

Source: Author’s estimates.
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By way of comparison, a 1 percentage point increase in the share of trading assets according to
the 2013 Volcker Rule is associated with only a $21 million higher estimated debt guarantee,
whereas a 1 percentage point increase in trading assets according to the 2019 Volcker Rule is
associated with only a $68 million (= $0.021 billion + $0.047 billion) higher estimated debt
guarantee. The maximum share of 2013 trading to total assets equaled almost 32 percent, whereas the
maximum share of 2019 trading to total assets equaled about 38 percent. In table A2, a 1 percentage
point increase in the share of trading assets according to the 2013 Volcker Rule is associated with
only a $36 million higher estimated debt guarantee, whereas a 1 percentage point increase in trading
assets according to the 2019 Volcker Rule is associated with only a $119 million (= $0.036 billion +
$0.083 billion) higher estimated debt guarantee. The other trading asset categories and control
variables have either a negative or really small association with the estimated debt guarantee.

The quantile regression estimates confirm these findings but provide more insight, suggesting
that CDO holdings have a higher association with the largest rather than the smallest estimated debt
guarantees. For instance, using the dummy variable for BHCs holding CDO tranches, on average,
the holdings do not relate to the estimated debt guarantees at the 10th percentile but are associated
with a $1.74 billion higher estimated debt guarantee at the median and a $4.20 billion higher
estimated debt guarantee at the 90th percentile, respectively. Using instead the lagged CDO share of
total assets, a 1 percentage point increase in CDO holdings is not associated with a higher estimated
debt guarantee at the 10th percentile, but it is associated with a $5.05 billion higher estimated debt
guarantee at the median and a $32.68 billion higher estimated debt guarantee at the 90th percentile,
respectively. For most other trading asset categories, a 1 percentage point increase is associated with
a negative or small positive increase in the estimated debt guarantee.

Agency MBSs have a small negative association with the estimated debt guarantees. This
could be consistent with the view that they implicitly had US Treasury Department backing and
did not contribute to a higher likelihood of default.” Similarly, findings for the highly rated residual
differ from Erel et al. (2014), who find that the highly rated residual share of total assets is
negatively associated with realized BHC stock performance. Miller (2018) also finds that the
highly rated residual share of total assets is positively associated with changes in BHC risk
measured either as the natural log of the z-score or as stock price volatility. One way to reconcile
those findings with the results here is that the highly rated residual, which includes private-label
MBSs but excludes CDOs, could be correlated with CDO holdings for CDO dealers, which would
have held private-label MBSs as inventory. Compared with CDO holdings, one might therefore
expect to find a small—if any—empirical relationship between the highly rated tranches and the
estimated debt guarantees, given that the highly rated tranches did not perform as poorly as CDOs.

For instance, Ospina and Uhlig (2018) find that private-label MBS tranches overall exhibited
good performance, while Cordell et al. (2012), Wojtowicz (2014), and Cordell et al. (2019) show
that CDO tranches exhibited disastrous performance. Hull and White (2010) find results consistent
with these studies. Lastly, none of the other control variables used in Erel et al. (2014) and Miller
(2018), including the commercial and industrial loan share, the share of mortgage loans, the share
of unused loan commitments, short-term wholesale funding, or slack in the Tier 1 capital to risk-
weighted asset measure have much of an association with the estimated debt guarantee.

° For discussions of the government-sponsored enterprise subsidies, see Cook and Spellman (1992) and Lucas and McDonald (2006).
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5. CONCLUSION

The policy response to the last crisis has tended to focus on what went wrong on the supply side
of the financial system, such as mortgage origination, given that the policy response seeks to
impose costs on those doing the apparent wrong. Yet as discussed in section 2, the ABS CDO
market crash was the third structured product crash since the mid-1990s. Because the demand for
such products continues to exist in spite of these crashes, ultimately, addressing the problem will
entail understanding why that demand exists. For instance, Erel et al. (2014) and Miller (2018)
have examined why BHCs held so many highly rated tranches and find that industry-specific
incentives and regulatory capital can explain the increased holdings. Similarly, Merrill et al.
(2019) find that risk-based capital requirements for insurance companies can explain increased
holdings of highly rated tranches. Given the limited amount of data on bank holdings of CDO
tranches, this study presents tests of three hypotheses to examine how regulatory factors,
especially risk-based capital requirements, could have influenced issuers to supply and hold such
tranches and contributed to the TBTF problem.

The first empirical finding presented suggests that the increasing supply of ABS CDOs coincided
with regulatory changes that lowered bank capital requirements for highly rated securitization
tranches. Erel et al. (2014) find evidence of a “securitization byproduct” effect in which securitizing
banks had reasons to hold highly rated securitization tranches, which would be consistent with such
banks responding to the regulatory changes. The second finding shows that US BHCs with
subsidiaries that commented on those regulatory changes, and in particular the subset of large BHCs
with CDO dealers, had higher estimated debt guarantees in Q2 2008—Q1 2009. Because the rise
occurred suddenly, this could explain the drastic official measures taken in an effort to stabilize the
banking system. The third finding shows that BHC holdings of CDO tranches are associated with
higher estimated debt guarantees, whereas other trading assets were not. Although conventional
wisdom tends to attribute the distress experienced by large, securitizing BHCs arising from CDO
exposures during the 2007-2009 crisis to market failure, the distress also reflects a regulatory failure,
even if unintended. After all, bank regulation, especially for regulatory capital, has become
increasingly complex and verbose in the 25 years between the unveiling of US Basel I in 1988 and
the implementation of US Basel III in 2013 (Herring 2016; Herring 2018; Barth and Miller 2018).

Those complex regulatory standards, by lowering bank capital requirements on highly rated,
private-label securitization tranches, in turn exposed a handful of large US BHCs to ABS CDO risks.
The rule changes meant banks were encouraged to take on even more risk under conditions whereby
they were less prepared to absorb risk. Although securitization has benefits, it does not mean such
tranches merit other regulatory privileges through, for instance, lower capital requirements, especially
given the frequency of structured product crashes. Simpler, higher-equity capital requirements
(Admati and Hellwig 2013; Admati et al. 2014; Black 1975; Cochrane 2014) offer one solution to the
recurring problem of banks reducing regulatory capital by holding assets with low risk weights.

REFERENCES

Acharya, Viral, and Sabri Oncii. 2011. “The Repurchase Agreement (Repo) Market.” In Regulating Wall Street:
The Dodd-Frank Act and the New Architecture of Global Finance, edited by Viral Acharya, Thomas F.
Cooley, Matthew Richardson, and Ingo Walter. Hoboken, NJ: John Wiley and Sons.

Acharya, Viral, and Matthew Richardson. 2009. “Causes of the Financial Crisis.” Critical Review 21 (2-3):
195-210.

Acharya, Viral, Philipp Schnabl, and Gustavo Suarez. 2013. “Securitization without Risk Transfer.” Journal of
Financial Economics 107 (3): 515-36.

25



Admati, Anat, Peter DeMarzo, Martin Hellwig, and Paul Pfleiderer. 2014. “Fallacies and Irrelevant Facts in the
Discussion on Capital Regulation.” In Central Banking at a Crossroads: Europe and Beyond, edited by
Charles Goodhart, Daniela Gabor, Jakob Vestergaard, and Ismail Ertiirk, 33—50. London: Anthem Press.

Admati, Anat, and Martin Hellwig. 2013. The Bankers’ New Clothes. Princeton, NJ: Princeton University Press.

Bai, Jushan, and Pierre Perron. 2003. “Computation and Analysis of Multiple Structural Change Models.”
Journal of Applied Econometrics 18 (1): 1-22.

Barnett-Hart, Anna Katherine. 2009. “The Story of the CDO Market Meltdown: An Empirical Analysis.” M-
RCBG Associate Working Paper Series No. 4, Mossavar-Rahmani Center for Business and Government,
Cambridge, MA, 2009.

Barth, James R., and Stephen Matteo Miller. 2018. “On the Rising Complexity of Bank Regulatory Capital
Requirements: From Global Guidelines to Their US Implementation.” Journal of Risk and Financial
Management 11, no. 4 (December): 77.

Black, Fischer. 1975. “Bank Funds Management in an Efficient Market.” Journal of Financial Economics 2 (4):
323-39.

Black, Fischer, and Myron Scholes. 1973. “The Pricing of Options and Corporate Liabilities.” Journal of
Political Economy, 81 (3): 637-54.

Cerulli, Giovanni. 2019. “TFDIFF: Stata Module to Compute Pre- and Post-Treatment Estimation of the
Average Treatment Effect (ATE) with Fixed Binary Treatment.” Statistical Software Components S458696,
Boston College Department of Economics.

Cochrane, John. 2014. “Toward a Run-Free Financial System.” In Across the Great Divide: New Perspectives
on the Financial Crisis, edited by Martin Neil Baily and John Taylor, 197-250. Stanford, CA: Hoover
Institution.

Cook, Douglas O., and Lewis J. Spellman. 1992. “Taxpayer Resistance, Guarantee Uncertainty, and Housing
Finance Subsidies.” Journal of Real Estate Finance and Economics 5 (2): 181-95.

Cordell, Larry, Greg Feldberg, and Danielle Sass. 2019. “The Role of ABS CDOs in the Financial Crisis.”
Journal of Structured Finance 25, no. 2 (Summer): 10-27.

Cordell, Larry, Yilin Huang, and Meredith Williams. 2012. “Collateral Damage: Sizing and Assessing the
Subprime CDO Cerisis.” Working Paper No. 11-30/R, Federal Reserve Bank of Philadelphia, Philadelphia,
PA, May 2012.

Cordell, Larry, Michael Hopkins, and Yilin Huang. 2011. “The Trust Preferred CDO Market: From Start to
(Expected) Finish.” Working Paper No. 11-22, Federal Reserve Bank of Philadelphia, Philadelphia, PA,
June 2011.

Coval, Joshua, Jakub Jurek, and Erik Stafford. 2009a. “Economic Catastrophe Bonds.” American Economic
Review 99 (3): 628-66.

Coval, Joshua, Jakub Jurek, and Erik Stafford. 2009b. “The Economics of Structured Finance.” Journal of
Economic Perspectives 23, no. 1 (Winter): 3-25.

Covitz, Daniel, Nellie Liang, and Gustavo Suarez. 2013. “The Evolution of a Financial Crisis: Collapse of the
Asset-Backed Commercial Paper Market.” Journal of Finance 68, no. 3 (June): 815-48.

Creditflux Ltd. 2009. Creditflux Tally of Credit Write-Downs as of January 26, 2009.
https://www.scribd.com/document/334853260/CreditFlux-CDO-Write-Downs.

Das, Satyajit. 2005. Credit Derivatives, CDOs & Structured Credit Products. Hoboken, NJ: John Wiley & Sons.

26


https://www.scribd.com/document/334853260/CreditFlux-CDO-Write-Downs

Deng, Yongheng, Stuart A. Gabriel, and Anthony B. Sanders. 2011. “CDO Market Implosion and the Pricing of
Subprime Mortgage-Backed Securities.” Journal of Housing Economics 20, no. 2 (June): 68—80.

Drechsler, Itamar, Alexi Savov, and Philipp Schnabel. 2021. “Banking on Deposits: Maturity Transformation
without Interest Rate Risk.” Journal of Finance 76, no. 3 (June): 1091-143.

Erel, Isil, Taylor Nadauld, and René Stulz. 2014. “Why Did Holdings of Highly Rated Securitization Tranches
Differ So Much across Banks?” Review of Financial Studies 27 (2): 404-53.

FDIC (Federal Deposit Insurance Corporation). 1998. Managing the Crisis: The FDIC and RTC Experience. 2
vols. Washington, DC: Government Printing Office.

FCIC (Financial Crisis Inquiry Commission). 2011. Final Report of the National Commission on the Causes of
the Financial and Economic Crisis in the United States. http://fcic-static.law.stanford.edu/cdn_media/fcic
-reports/fcic_final report full.pdf.

Friedman, Jeffrey. 2009. “A Crisis of Politics, Not Economics: Complexity, Ignorance, and Policy Failure.”
Critical Review 21 (2-3): 127-83.

Friedman, Jeffrey, and Wladimir Kraus. 2011. Engineering the Financial Crisis: Systemic Risk and the Failure
of Regulation. Philadelphia, PA: University of Pennsylvania Press.

Gibson, Michael S. 2004. “Understanding the Risk of Synthetic CDOs.” Finance and Economics Discussion
Series, Board of Governors of the Federal Reserve System, Washington, DC, June 2004.

Griffin, John M., and Gonzalo Maturana. 2016a. “Did Dubious Mortgage Origination Practices Distort House
Prices?” Review of Financial Studies 29 (7): 1671-708.

Griffin, John M., and Gonzalo Maturana. 2016b. “Who Facilitated Misreporting in Securitized Loans?” Review
of Financial Studies 29 (2): 384-419.

Herring, Richard. 2016. “Less Really Can Be More: Why Simplicity & Comparability Should Be Regulatory
Objectives.” Atlantic Economic Journal 44 (1): 33-50.

Herring, Richard. 2018. “The Evolving Complexity of Capital Regulation.” Journal of Financial Services
Research 53 (2-3): 183-205.

Hu, Jian. 2007. “Assessing the Credit Risk of CDOs Backed by Structured Finance Securities: Rating Analysts’
Challenges and Solutions.” Journal of Structured Finance 13, no. 3 (Fall): 43-59.

Hull, John, and Alan White. 2010. “The Risk of Tranches Created from Mortgages.” Financial Analysts Journal
66 (5): 54-67.

Jabloecki, Juliusz, and Mateusz Machaj. 2009. “The Regulated Meltdown of 2008.” Critical Review 21 (2-3):
301-28.

Jones, David. 2000. “Emerging Problems with the Basel Capital Accord: Regulatory Capital Arbitrage and
Related Issues.” Journal of Banking and Finance 24, no. 1-2 (January): 35-58.

Kapstein, Ethan. 1991. “Supervising International Banks: Origins and Implications of the Basle Accord.” Essays
in International Finance No. 185. Princeton University, Princeton, NJ, December 1991.

. 1994. Governing the Global Economy. Cambridge, MA: Harvard University Press.

Kling, Arnold. 2009. Not What They Had in Mind: A History of Policies that Produced the Financial Crisis.
Arlington, VA: Mercatus Center at George Mason University.

Kraus, Wladimir. 2011. “The Financial Crisis: A Crisis, Too for Law and Economics?” Critical Review 23 (1-2):
147-68.

27


http://fcic-static.law.stanford.edu/cdn_media/fcic-reports/fcic_final_report_full.pdf
http://fcic-static.law.stanford.edu/cdn_media/fcic-reports/fcic_final_report_full.pdf

Kregel, J. 1998. “Derivatives and Global Capital Flows: Applications to Asia.” Cambridge Journal of
Economics 22 (6): 677-92.

Lo, Andrew. 2012. “Reading about the Financial Crisis: A Twenty-One-Book Review.” Journal of Economic
Literature 50, no. 1 (March): 151-78.

Lucas, Deborah. 2019. “Measuring the Cost of Bailouts.” Annual Review of Financial Economics 11 (1): 85-108.

Lucas, Deborah, and Robert L. MacDonald. 2006. “An Options-Based Approach to Evaluating the Risk of
Fannie Mae and Freddie Mac.” Journal of Monetary Economics 53 (1): 155-76.

Lucas, Douglas, Laurie Goodman, Frank Fabozzi, and Rebecca Manning. 2007. Developments in Collateralized
Debt Obligations: New Products and Insights. Hoboken, NJ: John Wiley and Sons.

Merrill, Craig, Taylor Nadauld, and Philip Strahan. 2019. “Final Demand for Structured Finance Securities.”
Management Science 65, no. 1 (January): 390-412.

Merton, Robert C. 1974. “On the Pricing of Corporate Debt: The Risk Structure of Interest Rates.” Journal of
Finance 29, no. 2 (May): 440-70.

Merton, Robert C. 1977. “An Analytic Derivation of the Cost of Deposit Insurance and Loan Guarantees.”
Journal of Banking and Finance 1, no. 1 (June): 3—11.

Mian, Atif, and Amir Sufi. 2009. “The Consequences of Mortgage Credit Expansion: Evidence from the U.S.
Mortgage Default Crisis.” Quarterly Journal of Economics 124 (4): 1449-96.

Miller, Stephen Matteo. 2018. “The Recourse Rule, Regulatory Arbitrage, and the Financial Crisis.” Journal of
Regulatory Economics 54 (2): 195-217.

Milne, Alistair. 2014. “Distance to Default and the Financial Crisis.” Journal of Financial Stability 12, issue C
(June): 26-36.

Mora, Ricardo, and Iliana Reggio. 2019. “Alternative Diff-in-Diffs Estimators with Several Pretreatment
Periods.” Econometric Reviews 38, 465-86.

Mueller, Karen, Pooja Bharwani, and Rodrigo Araya. 2006. CDOs with Short-Term Tranches: Moody’s
Approach to Rating Prime-1 CDO Notes. New York: Moody’s Investor Service.

Nagel, Stefan, and Amiyatosh Purnanandam. 2020. “Banks’ Risk Dynamics and Distance to Default.” Review of
Financial Studies 33 (6): 2421-67.

O’Malley, Chris. 2015. Bonds without Borders: A History of the Eurobond Market. West Sussex, UK: John
Wiley and Sons.

Ospina, Juan, and Harald Uhlig. 2018. “Mortgage-Backed Securities and the Financial Crisis of 2008: A Post
Mortem.” NBER Working Paper No. 24509, National Bureau of Economic Research, Cambridge, MA,
April 2018.

Parente, Paulo M. D. C., and Jodo M. C. Santos Silva. 2016. “Quantile Regression with Clustered Data.”
Journal of Econometric Methods 5 (1): 1-15.

Partnoy, Frank. 2009. F.1.A.S.C.O.: Blood in the Water on Wall Street. Rev. ed. New York: W. W. Norton.

Srinivasan, Kandarp. 2021. “The Securitization Flash Flood.” Working paper, December 2021.
https://papers.sstn.com/sol3/papers.cfm?abstract id=2814717.

Tavakoli, Janet. 2008. Structured Finance and Collateralized Debt Obligations: New Developments in Cash
and Synthetic Securitization. Hoboken, NJ: John Wiley and Sons.

Wojtowicz, Marcin. 2014. “CDOs and the Financial Crisis: Credit Ratings and Fair Premia.” Journal Banking
and Finance 39:1-13.

28


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2814717

APPENDIX

TABLE Al. Variable Construction for Regression Analysis

Variable Name

Transformation Applied to Raw Series

End-of-quarter Merton
(1977) put option prices

BHC with Recourse Rule
commenting subsidiary

Large CDO dealer

CDO holdings

2019 Volcker Rule
trading asset share

2013 Volcker Rule
trading asset share

Using equations (1) and (3), solve for the unobservable market value of assets and their
volatility after substituting values for the observable variables to get the numerical
solutions. For the market value of equity, multiply the end-of-quarter shares by the market
price for each bank using data from the Center for Research in Security Prices (CRSP)
database available from https://wrds-web.wharton.upenn.edu/wrds/. Then merge the
CRSP data with the call report data using the Federal Reserve Bank of New York’s dataset
“2014-3,” available from https://www.newyorkfed.org/research/banking_research
/datasets.html. As an estimate of bank debt, add debt in current liabilities, as a measure of
short-term debt, to one-half of long-term debt from Compustat. For the interest rate, use
the end-of-quarter three-month Treasury Bill secondary market rate from
https://fred.stlouisfed.org/series/TB3MS. For the annualized historical equity return
volatility input, multiply the quarterly standard deviation of daily stock return by the
square root of four. The time-to-maturity equals 0.4. Lastly, as the option price inputs get
reported as thousands of USD, divide the values by one million to get put option values
expressed in billions of USD.

Dummy variable that equals one if the BHC has a subsidiary that commented on the
Recourse Rule as reported in table 3; and equals zero otherwise.

Dummy variable that equals one if the BHC has a CDO dealer subsidiary as reported in
table 3 or table 14 of Cordell et al. (2012); and equals zero otherwise.

The sum of “trading assets: collateralized debt obligations: synthetic” (bhckf649), and
“trading assets: collateralized debt obligations: other” (bhckf650) divided by total assets
(bhck2170) for results in table A2; if missing, the variable equals zero. Alternatively, a
dummy variable that equals one if the lagged share of CDO to total assets is positive; or
equals zero otherwise for results in table 6.

The sum of “all other mortgage-backed securities” (bhcm3536), “other debt securities”
(bhcm3537), “other trading assets” (bhcm3541), “derivatives with a positive fair value”
(bhcm3543), and “total trading liabilities” (bhct3548) divided by total assets (bhck2170).

The sum of the 2019 Volcker Rule trading asset share and the quantity of the sum of
“other pass-through securities” (bhck1713), “all other mortgage-backed securities”
(bhck1736), “asset backed securities” (bhckc027), “other domestic debt securities”
(bhck1741), “foreign debt securities” (bhck1746), “investments in mutual funds and other
equity securities with readily determinable fair values” (bhcka511), “gross positive fair
value: interest rate contracts” (bhck8741), “foreign exchange contracts” (bhck8742),
“equity derivative contracts” (bhck8743), “commodity and other contracts” (bhck8744),
“gross negative fair value: interest rate contracts” (bhck8745), “foreign exchange
contracts” (bhck8746), “equity derivative contracts” (bhck8747), and “commodity and
other contracts” (bhck8748) divided by total assets (bhck2170).
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Highly rated residual

Lower-rated residual as
a fraction of total assets

Agency MBSs as a
fraction of total assets

Commercial and
industrial loans as a
fraction of total assets

Total mortgages as a
fraction of total assets

Short-term wholesale
funding as a fraction of
total assets

Unused loan
commitments as a
fraction of total assets

Lagged Tier 1 to risk-
weighted assets minus
0.04

Estimate by Erel et al. (2014) of the highly rated residual equals the sum of securities with
risk weights of 0.2 held to maturity (bhc21754) and available for sale (bhc21773), securities
with risk weights of 0.5 held to maturity (bhc51754) and available for sale (bhc51773), and
all other MBSs in trading accounts (bhck3536) minus the quantity of the sum of GSE-issued
US government agency obligations held to maturity (bhck1294) and available-for-sale
(bhck1297), MBSs issued by Freddie Mac and Fannie Mae held to maturity (bhck1703) and
available for sale (bhck1706), other MBSs issued by Freddie Mac, Fannie Mae, and Ginnie
Mae held to maturity (bhck1714) and available for sale (bhck1716), other collateralized
MBSs issued by Freddie Mac, Fannie Mae, and Ginnie Mae held to maturity (bhck1718)
and available for sale (bhck1731), and municipal securities held to maturity (bhck8496)
and available for sale (bhck8498) divided by total assets (bhck2170).

The quantity of the sum of total securities held to maturity (bhck1754) and available for
sale (bhck1773) and total trading assets (bhck3545) minus the quantity of the sum of total
securities with risk weights of 0.0 held to maturity (bhc01754) and available for sale
(bhc01773), trading assets with risk weights of 0.0 (bhc03545), the quantity of total
securities with risk weights of 0.2 held to maturity (bhc21754) and available for sale
(bhc21773), and trading assets with risk weights of 0.2 (bhc23545) and the quantity of
total securities with risk weights of 0.5 held to maturity (bhc51754) and available for sale
(bhc51773) and trading assets with risk weights of 0.5 (bhc53545) divided by total assets
(bhck2170).

This variable only includes the quantity of the sum of Fannie Mae and Freddie Mac
passthroughs held to maturity amortized cost (bhck1703) and available for sale amortized
cost (bhck1706), other MBSs issued by Ginnie Mae, Fannie Mae, and Freddie Mac held to
maturity amortized cost (bhck1714) and available for sale amortized cost (bhck1716),
other MBSs collateralized by MBSs issued by Ginnie Mae, Fannie Mae, and Freddie Mac
held to maturity amortized cost (bhck1718) and available for sale amortized cost
(bhck1731), and other Ginnie Mae, Fannie Mae, and Freddie Mac MBSs in domestic
offices, trading accounts (bhck3535) divided by total assets (bhck2170).

The sum of commercial and industrial loans to US addressees (bhck1763) and foreign
addressees (bhck1764) divided by total assets (bhck2170).

Total loans secured by real estate (bhck1410) divided by total assets (bhck2170).

The quantity of the sum of time deposits of $100,000 or more (bhcb2604), commercial
paper (bhck2309), other borrowed money with a remaining maturity of one year or less
(bhck2332), federal funds purchased in domestic offices (bhdmb993), securities sold under
agreements to repurchase (bhckb995), and trading liabilities (bhck3548) divided by total
assets (bhck2170).

The quantity of the sum of revolving, open-end loans secured by one- to four-family
residential properties, such as home equity lines (bhck3814) and credit card lines
(bhck3816) divided by total assets (bhck2170).

The slack in the quantity of one-quarter-lagged Tier 1 capital (bhck8274) divided by risk-
weighted assets (bhcka223) minus 0.04.
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TABLE A2. Sensitivity of Quarterly Estimated Debt Guarantees (billions of USD), Balanced Panel Q2 2008-Q1 2009

oLS Fixed Effects 10th Percentile Median 90th Percentile
Lagged 2019 trading asset share 0.083*** -0.015 0.000 0.008 0.222%**
(0.022) (0.120) (0.000) (0.012) (0.056)
Lagged 2013 trading asset share 0.036 0.083 -0.000 0.000 0.000
(0.025) (0.101) (0.000) (0.000) (0.001)
Lagged agency MBS share -0.001 -0.012 0.000 0.000 -0.000
(0.002) (0.008) (0.000) (0.000) (0.000)
Lagged highly rated tranches -0.031 -0.112 0.000 -0.000 0.000
(0.020) (0.086) (0.000) (0.000) (0.001)
Lagged lower-rated tranches -0.030 -0.149 0.000 -0.000 -0.000
(0.020) (0.104) (0.000) (0.000) (0.002)
Lagged trading CDO tranches 4.601 6.348 0.000 5.052%** 32.676***
(5.483) (6.092) (0.000) (1.182) (1.885)
Lagged commercial & industrial loan -0.002 -0.012 0.000 0.000 -0.000
share (0.002) (0.015) (0.000) (0.000) (0.000)
Lagged mortgage share -0.001 0.010 0.000 0.000 -0.000
(0.001) (0.007) (0.000) (0.000) (0.000)
Lagged unused loan commitments 0.003 0.003 0.000 -0.000 0.000
(0.002) (0.008) (0.000) (0.000) (0.000)
Lagged short-term wholesale funding 0.001 -0.007 0.000 0.000 0.000
(0.002) (0.006) (0.000) (0.000) (0.000)
Lagged Tier 1 to risk-weighted asset slack -0.000 0.068** -0.000 0.000 -0.000
(0.008) (0.026) (0.000) (0.000) (0.000)
Q2 -0.126** -0.052* -0.000 -0.000 -0.002***
(0.055) (0.029) (0.000) (0.000) (0.001)
Q3 -0.064** -0.031 0.000 0.000* 0.001
(0.030) (0.022) (0.000) (0.000) (0.009)
Q4 -0.015 -0.016 0.000*** 0.001 0.005**
(0.026) (0.025) (0.000) (0.003) (0.003)
Constant 0.043 -0.394 -0.000 -0.000 0.003
(0.120) (0.463) (0.000) (0.000) (0.011)
R-squared (within) 0.152
R-squared (between) 0.280
R-squared (overall) 0.351 0.043 0.003 0.262 0.320
Robust Hausman test statistic 10.120
(p-value) (0.754)
N 965 965 965 965 965

Note: *** 99% significance level, ** 95% significance level, * 90% significance level.

Source: Author’s estimates.
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