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Abstract
I investigate the impact of securitization on the risk-taking by bank holding companies 
(BHCs). For 2001 to 2017, I find a negative relationship between securitization and the 
risk appetite of BHCs. I find a negative relationship between securitization and the risk 
appetite of BHCs that is consistent with the recourse hypothesis of securitization. I also 
discover that the equilibrium in this relationship changes from the pre-crisis to the crisis 
period (crisis effect). This crisis effect hampers BHCs’ ability to engage in securitization 
that leads them to accumulate more risky assets on their books due to the deteriorated qual-
ity of their loan portfolios. This equilibrium then reverses after the crisis (post-crisis effect) 
due to policy makers’ response to the excessive risk-taking that manifested during the cri-
sis. Moreover, I find that the securitization of residential mortgages not only boosts the 
recourse hypothesis but also triggers the crisis effect. My findings provide novel empirical 
insights into the different nexuses between the securitization and risk appetite of BHCs 
around the financial crisis.
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1  Introduction

In the 1970s, Fannie Mae and Freddie Mac began securitizing the mortgages they had 
purchased into mortgage-backed securities (MBS), which contributed to the growth of 
the secondary market for mortgages, partly motivated by an increased tendency to secu-
ritize loans that began in late 70s and 80s due to the maturity mismatch of mortgages and 
deposits (FDIC Quarterly 2019). Historically, lenders (banks and non-banking organiza-
tions) used deposits to fund loans that they held on their balance sheets until maturity. Over 
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time, however, lenders began expanding their sources of funds by securitizing loans that 
led them to replace the traditional originate-to-hold model of lending with the so-called 
originate-to-distribute model according to which lenders originate loans and sell them to 
nonbanks that package the loans and issue asset-backed securities (ABS) in the market. 
Indeed, while originating institutions had entirely borne credit risk under the originate-to-
hold model, under the originate-to-distribute model, banks could now securitize their loans 
and transfer credit risk to third-party investors in the market. Despite the well-recognized 
benefits that are associated with securitization, the concern of policy makers is the poten-
tial moral hazard that could arise from it. The reason is that securitization could encourage 
banks to lower their lending standards in the belief that there is a constant opportunity to 
securitize and sell their worst securities to third-party investors in the market. This dis-
torted behavior represents a concern for policy makers as inadequate screening and moni-
toring could ultimately lead to banks taking on excessive risk that leads to fragility in the 
banking sector.

Specifically, securitization had  arguably contributed to the increased risk appetite of 
financial institutions in the run-up to the financial crisis (Filomeni 2011; Casu et al. 2022; 
Goenner 2024). However, contractual arrangements and reputational concerns can mitigate 
such moral hazard. Specifically, there are two forces at play in this context. The first force 
would push banks to lower their lending standards and increase bank risk-taking, relying 
on the belief to be capable of securitizing bad loans and sell the latter to third-party inves-
tors in the market. The second force, represented by contractual arrangements related to 
the securitization transaction and possible negative reputational kickbacks in the market, 
would mitigate this distorted behavior and the related moral hazard, in a context where 
retained risk or implicit guarantees might act as a disciplinary device to align incentives 
between originators and third-party investors.1 This would therefore keep banks within the 
ringfencing of their own securitization deals and, in some ways, hold them accountable for 
the success of the transaction. The empirical question tested in this paper lies precisely in 
the investigation of what of those forces dominates, which is the motivation of this study.

Since securitization provides banks with an additional source of loan financing and 
liquidity with the transfer of credit risk to the market, it might motivate them to shift their 
portfolios towards higher risk/return assets (Cebenoyan and Strahan 2004; Purnanandam 
2011). However, the extant empirical evidence has shown that, in securitization, risk often 
remains substantially with the originator due to both implicit moral obligations to final 
investors in the form of reputational risk and explicit substantial contractual obligations 
that arise with the transaction. Indeed, typically issuing banks retain first-loss contractual 
interests and/or provide implicit recourse in securitizations. While the former requires any 
securitizer to retain an economic interest in a portion of the credit risk for any asset that 
the securitizer, through the issuance of asset-backed securities, transfers, sells, or conveys 
to a third party in a securitization transaction, the latter arises from an institution provid-
ing post-sale, non-contractual support to either improve the credit quality or cash flow in 
a securitization series. Indeed, despite the provision of implicit recourse violates the ‘true 
sale’ condition, it allows issuers to maintain their reputation for consistent credit quality 
over repeated transactions. These arrangements mean that the risks inherent in the secu-
ritized assets have not been transferred to investors and are, in effect, still held by the 
issuing bank, but off-balance sheet (Casu et  al. 2011; Calomiris and Mason 2004; Chen 
et al. 2008; Higgins and Mason 2004; Niu and Richardson 2006; Vermilyea et al. 2008). 

1  This disciplinary effect may not occur in the unlikely case of securitizations carried out without any 
forms of recourse.
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According to the current literature, such evidence is consistent with the ‘recourse hypoth-
esis’ according to which the recourse commonly provided in securitization might affect 
the risk-taking appetite of the issuing bank. Therefore, understanding the nexus between 
securitization and risk-taking becomes even more relevant for policy makers. To this end, I 
investigate the effect of securitization on the risk appetite of banks by focusing on a sample 
of 170 US bank holding companies (BHCs) during the period from 2001 to 2017. First, I 
investigate whether securitization affects bank risk-taking by focusing on the entire sample 
period. Second, I divide the sample period into two transitional periods where the latter 
refer to periods in which things are changing from one state to another, i.e., to the time 
between two distinct periods. Based on the sample period, the first transitional period refers 
to the period characterizing the run-up to the 2007–2009 financial crisis period that ends 
with the occurrence of  the crisis, i.e., from 2001q2 to 2009q2, whereas the second tran-
sitional period refers to the crisis period that terminates when the financial crisis is over, 
i.e., from 2007q3 to 2017q4. Specifically, I first investigate whether there is a switch in the 
equilibrium in the relationship between securitization and risk-taking from the pre-crisis to 
the crisis period. I define this switch as the crisis effect that pushed BHCs to increase their 
risk-taking in the years of the crisis. Then, I focus on the transition from the crisis to the 
post-crisis to explore whether a post-crisis effect exists that reverses the crisis effect. This 
result occurs because of the policy makers’ action to correct the risk-taking that manifested 
during the crisis. This therefore results in two transitional periods being investigated in 
the context of this paper. Furthermore, I disaggregate bank securitization activity into its 
underlying asset classes to test the effect of securitization breakdown by asset type on bank 
risk-taking.

My paper is close to that of Casu et al. (2011) who investigate the effect of securitiza-
tion on the risk-taking of US BHCs from 2001 to 2007. However, I offer a novel contribu-
tion to the literature by examining this same relationship over a longer sample period and 
by investigating the effect of both the financial crisis, crisis effect, and attention by policy 
makers, post-crisis effect, on that relationship.

My results confirm that securitization has an active and negative effect on the risk-tak-
ing of BHCs. Indeed, I find that BHCs with a high outstanding balance of securitized assets 
choose to invest in less risky assets. This finding is supportive of the recourse hypothesis of 
securitization under which risk remains substantially with the originating bank through the 
presence of explicit or implicit arrangements arising with the transaction. Next, my results 
provide novel evidence on the existence of a crisis effect that arises from a switch in equi-
librium in the relationship between securitization and risk-taking from the pre-crisis to the 
crisis period. This crisis effect hampers BHCs’ ability to engage in securitization that leads 
them to accumulate more risky assets on their books due to the deteriorated quality of 
their loan portfolios. As such, the crisis effect paves the way for the snowballing of a more 
desirable off-crisis equilibrium into a worse in-crisis one that caused the financial crisis to 
occur. Then, I show that the post-crisis effect results in the aftermath of the financial crisis 
as the policy makers’ response to the excessive risk-taking that manifested during the crisis 
reverses the crisis effect. Thus, the post-crisis effect brings back confidence in securitiza-
tion in the eyes of market participants that ultimately re-establishes a more disciplinary 
framework and a more prudential attitude of BHCs towards securitization. When breaking 
down securitization by asset type, I also find that the securitization of family residential 
mortgage loans not only boosts the recourse hypothesis but also triggers the crisis effect.

To the best of my knowledge, there are no empirical studies that have explored the dif-
ferent equilibria that characterize the nexuses between securitization and risk-taking of 
BHCs during crisis and non-crisis periods. On the one hand, my findings are consistent 
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with the recourse hypothesis of securitization theoretically made by Gorton and Pen-
nacchi (1995) and empirically demonstrated by Casu et  al. (2011). Such evidence indi-
cates that having ‘skin in the game’ during the securitization transaction in the form of 
either retained risk or implicit guarantees may act as a disciplinary device to align incen-
tives between originators and third-party investors in the market. Therefore, the recourse 
hypothesis could explain why market participants buy loans. Gorton and Pennacchi (1995) 
support this argument by stating that ‘banks will not conduct credit risk analysis or monitor 
borrowers if they are not at risk for failing to perform these services’. On the other hand, 
my results on the crisis effect support the evidence in Gorton and Pennacchi (1995) that 
banks use securitization in an aggressive way because of moral hazard problems, and this 
use leads to increased risk-taking should problems emerge related to the securitized loans.

The remainder of this paper is organized as follows. In Sect. 2, I provide an overview of 
the related literature and develop my testable hypotheses. In Sect. 3, I describe the data. In 
Sect. 4, I explain the estimated models and the variables used. In Sect. 5, I discuss my find-
ings. In Sect. 6, I perform several robustness tests, while in Sect. 7, I conclude.

2 � Related literature and hypothesis development

2.1 � The recourse hypothesis: theoretical, empirical, and institutional evidence

The recent empirical work has doubted the occurrence of an effective risk transfer due to 
the recourse commonly provided in securitization transactions that supports the recourse 
hypothesis. The theoretical foundation of the recourse hypothesis was anticipated by Gor-
ton and Pennacchi (1995) who show that retained risk or implicit guarantees might act as a 
disciplinary device to align incentives between originators and third-party investors. Fur-
thermore, recourse should keep BHCs within the ringfencing of their own securitization 
deals and, in some ways, hold them accountable for the success of the transaction, whether 
recourse is explicit or implicit. Therefore, under the assumption that BHCs understand that, 
by providing recourse, they only seemingly transfer credit risk, then the idea that the credit 
risk exposure that stems from the securitized pool of assets should influence the risk-taking 
of BHCs in some ways is reasonable. Studies that test the recourse hypothesis in securitiza-
tion rely on this assumption. My paper falls within this group of studies and provides evi-
dence that BHCs with high outstanding securitized balances choose to invest in less risky 
assets as they are aware of being directly accountable should problems emerge in relation 
to the securitization transaction. Indeed, in a context where banks securitize their risky 
assets but retain exposure to those assets through contractual (i.e., explicit) and/or non-con-
tractual (i.e., implicit) arrangements, I investigate whether the outstanding securitization, 
representing this exposure, affects the credit risk-taking behavior of the banks. My overall 
findings are indeed supportive of the recourse hypothesis.

Among the empirical studies that support the recourse hypothesis, Benveniste and 
Berger (1987) find that banks that partake in securitization with recourse experience a 
decrease in their risk and an improvement in the loan selection process that, in turn, reduces 
moral hazard.2 Securitization with recourse also induces banks to retain a higher portion of 

2  The moral hazard effect of securitization on lenders’ screening efforts is also investigated by a growing 
literature that exploits cutoff rules for credit scores (Keys et al. 2009; Keys et al. 2010; Keys et al. 2012; 
Bubb and Kaufman 2014; Krainer and Laderman 2014; Jiang et al. 2014; Rajan et al. 2015).
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the underlying securitized assets that reduces their incentives to take on additional risks. 
In this regard, Gorton and Pennacchi (1995) show that when the issuing bank maintains a 
portion (typically the most risky one) of the underlying securitized assets, outside investors 
are more willing to purchase the loan due to the ‘signalling effect’ provided by the origina-
tor in the securitization market.3 However, Fender and Mitchell (2009) find that, to align 
the incentives between originators and investors, the retention of the equity (most risky) 
tranche does not always represent the most effective mechanism. Moreover, increased 
tranching worsens agency frictions by increasing coordination costs among investors and 
impeding their monitoring of the agent (Korgaonkar 2023). Chen et al. (2008) investigate 
risk retention in the context of different characteristics of banks’ loan securitizations. Calo-
miris and Mason (2004) provide evidence that credit card securitization results in risk that 
remains with the originating bank as a result of implicit recourse that could be exploited by 
banks to avoid minimum capital requirements. Vermilyea et al. (2008) also test a model of 
implicit recourse in portfolios with credit card securitizations. Casu et al. (2011) focus on 
the period from 2001 to 2007 and find that banks that participate in securitization transac-
tions choose asset portfolios with less credit risk.

Overall, these empirical studies concur that when banks make loans with some form of 
contractual agreement, be it implicit or explicit, the assumption that the originating bank 
converts to asset portfolios with lower credit risk rather than taking on additional risks is 
reasonable.

The discussion of the recourse hypothesis can be summarized in my first hypothesis 
(H1) being tested, which is related to the effect of securitization on the risk-taking of 
BHCs:

H1. If the recourse hypothesis holds true, securitization negatively and significantly 
affects the risk-taking by BHCs.

Confirmatory evidence of the recourse hypothesis is also provided by the institutional 
space that shows that the occurrence of a true sale rarely materializes in practice that keeps 
originators directly accountable of their securitization transactions. Specifically, such insti-
tutional evidence highlights several cases in which a true sale might be deemed ineffective, 
as detailed below.

First, the reputational concerns of the originator in the market may invalidate the occur-
rence of a true sale. For instance, during the crisis Citigroup Inc. moved more than $55 bil-
lion in dubious assets back on to its balance sheet as a signal of being directly accountable, 
should problems emerge related to the given securitization deal. This signal had the objec-
tive of maintaining a good reputation in the market that could ultimately lead to repeated 
securitization transactions.

Second, the bankruptcy court may view the securitization transaction as a secured loan 
instead of a true sale. In such a case, the assets will become part of the originator’s bank-
ruptcy estate, and the court will treat the special purpose vehicle as a secured creditor. This 
treatment, in turn, would lead the bankruptcy court to substantively consolidate the assets 
and liabilities of the originator with those of the special purpose vehicle in much the same 
way that a court may pierce the corporate veil when a company acts as the alter ego of 
another (Committee on Bankruptcy and Corporate Reorganization of The Association of 
the Bar of the City of New York 1995; Cohn 1998).

3  This ‘signalling effect’ provides investors with reassurance about the securitization transaction due to 
originators generally having an information advantage about the underlying securitized pool of assets.
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Third, there is the lawsuit route in which the buyers of securities could argue that they 
were sold lemons. For instance, Citigroup Inc. agreed to pay $7 billion to resolve claims 
related to the fact that it misled investors about shoddy mortgage-backed securities in the 
run-up to the financial crisis. This payout was the largest civil fraud penalty ever levied by 
the US Justice Department. While Citigroup Inc. acknowledged it was aware that ‘signifi-
cant percentages’ of sample loans did not comply with underwriting guidelines, the bank 
pooled them into securities anyway. The same destiny occurred for Bank of America Corp. 
that negotiated with the US Justice Department over similar claims. Overall, these cases 
corroborate the idea that the securities were marketed as safe, even though the BHCs knew 
they were destined to collapse; these sales not only fuelled the 2007–2009 financial crisis 
but also kept BHCs accountable of their own securitization deals.

2.2 � The effects of the financial crisis: crisis and post‑crisis

Early theoretical studies argue that securitization provides a means of reducing bank risk 
through the effective transfer of credit risk, that is, a ‘true sale’ (Greenbaum and Thakor 
1987; Pavel and Phillis 1987; Hess and Smith 1988).4 Therefore, if a bank knows that it 
can effectively transfer and ringfence credit risk through a true sale, then the incentive to 
shift towards more risky assets could be appealing due to the bank’s possibility to con-
stantly engage in securitization after loan origination. However, this economic mechanism, 
although attractive in the short run, appears unsustainable in the long term as it relies on 
the assumption of constant liquidity in the securitization market in which originators are 
always capable of transferring credit risk by offloading loans to third parties. As a mat-
ter of fact, when problems related to securitized loans began to emerge at the onset of the 
financial crisis, the sudden freeze of the securitization market drastically undermined origi-
nators’ ability to sell their loans to investors. Thus, the freeze ultimately led to increased 
risks being concentrated in the banking system rather than passed on to investors (Sark-
isyan and Casu 2013). Moreover, the onset of the financial crisis ignited the spark that 
caused the securitization market to suddenly freeze and left originators with large quanti-
ties of relatively inferior loans on their books that they were incapable of securitizing. My 
specific findings on the crisis effect are supportive of this scenario. I conjecture that this 
crisis effect hampers BHCs’ ability to engage in securitization that leads them to accumu-
late more risky assets on their books due to the deteriorated quality of their loan portfo-
lios. Specifically, my investigation of the crisis effect materializes in my second hypothesis 
(H2), formulated as follows:

H2. The crisis effect significantly moderates the relationship between securitization 
and the risk-taking by BHCs in the transition from the pre-crisis to the crisis period.

However, in response to the deficiencies revealed during the recent financial crisis that 
had hampered the continued growth and efficiency of the securitised market (Filomeni 
2011), the Federal Reserve (and in general policy makers) implemented a number of pro-
grams designed to support the liquidity of financial institutions and foster improved con-
ditions in financial markets (Federal Reserve 2009). Policy makers’ action to correct the 

4  Essentially, a ‘true sale’ occurs when the originator has completely relinquished any legal or equitable 
rights with regard to the assets sold. Therefore, the assets will not become a part of the originator’s bank-
ruptcy estate should the originator become the subject of a bankruptcy proceeding.
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risk-taking that manifested during the crisis possibly caused the crisis effect to reverse after 
the financial crisis, giving rise to the post-crisis effect in the aftermath of the financial cri-
sis. Specifically, I now investigate whether the policy makers’ actions towards risk-taking 
indeed brings back confidence in securitization in the eyes of market participants, ulti-
mately re-establishing a more disciplinary securitization framework and a more prudential 
attitude of BHCs towards securitization. I therefore test for the post-crisis effect due to 
policy makers’ attention in my third hypothesis (H3), formulated as follows:

H3. The post-crisis effect significantly moderates the relationship between securitiza-
tion and the risk-taking by BHCs in the transition from the crisis to the post-crisis 
period.

2.3 � Residential mortgages: the run‑up to the financial crisis

The motivation behind the role of residential family mortgages in triggering the crisis 
effect has its roots on both theoretical and institutional evidence. Overall, such evidence 
highlights that in the 2002–2007 pre-crisis period, home prices rose rapidly. In this con-
text, the share of residential mortgage originations sold into private-label securitizations 
grew rapidly, fuelled by investor demand. This situation ultimately ended with the crash 
and financial panic of 2007 that then caused the private securitization market to dry up 
(FCIC 2011; Buchak et  al. 2018). Undeniably, the magnitude of the share of residential 
mortgages for the US economy was apparent in the run-up to the financial crisis, as they 
contributed to the largest amount of real estate loans for US BHCs.5

Fig. 1   Residential mortgage originations in the United States over the period 2002–2018. Note: Values 
expressed in USD billions

5  Residential mortgages accounted for 30% and 70.9% of the real estate loans of US institutions and US 
mortgage lenders as of December 2004, respectively. Such an incidence looks even more pronounced when 
considering that, as of December 2004, residential family mortgages accounted for 17.62% of US com-
mercial banks’ total assets out of a total impact of real estate loans on US commercial banks’ total assets of 
31.2% (Koch and MacDonald 2015).
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However, this boom in mortgage origination was then followed by a rapid contraction 
with large shifts in the composition of the mortgage market in the US. Graphical evidence 
of this contraction is shown in Fig. 1 that displays the evolution of residential mortgage 
originations over the period from 2002 to 2018 and in Fig. 2 that depicts the volume of 
outstanding residential mortgages over the period from 2002 to 2018.

Moreover, the period from 2002 to 2007 was particularly notable as the mortgage mar-
ket changed quickly with an increase in the importance of subprime lending and a rapid 
decline in loan quality that led to a drastic increase in delinquencies of residential mort-
gages from 2007 onwards (Piskorski et  al. 2010).6 Figure 3 provides graphical evidence 
of this trend by showing the delinquency rate of residential mortgages in the US over the 
period from 2002 to 2018.

Within this context, the US home mortgage market underwent a dramatic transforma-
tion beginning with the development of mortgage-backed securities and the shadow bank-
ing system. Shadow banks and traditional banks differ dramatically in mortgage financing. 
While traditional banks continue to hold between 30 and 50% of their originated loans 
on their balance sheets, shadow banks finance their originations almost entirely through 
securitization and the originate-to-distribute model (Buchak et al. 2018). Many papers have 
studied the structure of the chain for mortgage origination by paying particular attention to 
the originate-to-distribute model and the costs and benefits thereof (e.g., Berndt and Gupta 
2009; Keys et  al. 2010, 2013; Piskorski et  al. 2010; Purnanandam 2011; Buchak et  al. 

Fig. 2   Outstanding residential mortgages in the United States over the period 2002–2018. Note: Values 
expressed in USD billions

6  Lenders that reach aggressively for growth use less stringent lending practices and underwriting standards 
that cause a rapid rise in risk. These lenders increasingly offer loans with limited or no documentation of 
the consumer’s income or assets, negative amortization, interest-only payments, and adjustable rates with 
low initial monthly payments and subsequent payment resets (Urban Institute 2019).
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2018). These studies concur that banks with aggressive involvement in the originate-to-
distribute market had lower screening incentives that, in turn, resulted in the origination of 
loans with excessively poor soft information by those banks. Indeed, banks make lending 
decisions based on a number of borrower characteristics. While some of these characteris-
tics are easy to credibly communicate to third parties, there are soft pieces of information 
that cannot be easily verified by parties other than the originating institution itself (Stein 
2002; Berndt and Gupta 2009; Purnanandam 2011; Bose et al. 2021; Filomeni et al. 2020, 
2021; Filomeni et  al. 2023a, 2023b). As the originating institution sheds the credit risk, 
and as the distance between the originator and the ultimate holder of risk increases, loan 
officers’ ex ante incentives to collect soft information decrease (Rajan et al. 2015).

As long as the secondary market for mortgages was functioning normally, originating 
institutions were able to easily offload these loans to third parties.7 However, when the sec-
ondary mortgage market came under pressure in the middle of 2007, banks with higher vol-
umes of originate-to-distribute loans were stuck with large quantities of relatively inferior 
mortgage loans (Allen and Carletti 2010; Purnanandam 2011; Kim et al. 2018).8 Moreover, 
the latter could not be offloaded to third parties when the MBS market froze in mid-2007.9 
Graphical evidence of this trend is provided in panels (a) and (b) of Fig. 4. The figure shows 

Fig. 3   Delinquency rate on residential mortgages in the United States over the period 2002–2018

7  The mortgage market was functioning normally until the first quarter of 2007. In March 2007, several 
subprime mortgage lenders filed for bankruptcy that provided some early signals of the oncoming mortgage 
crisis. The sign of stress in this market became visibly clear by the middle of 2007 (Greenlaw et al. 2008).
8  It can take about two to three quarters from the origination to the sale of these loans in the secondary 
market (Gordon and D’Silva 2008). In addition, the originators typically guarantee the loan performance for 
the first 90 days (Mishkin 2008).
9  By reassessing risks previously overlooked, investors withdrew from the markets and liquidity dried up 
(Allen and Carletti 2010).
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the incidence of securitized originated residential mortgages out of both the total residential 
mortgage originations and total securitization volume in the US over the period from 2002 
to 2017.

Further evidence is provided by Demyanyk and Loutskina (2016) who show that when the 
secondary mortgage market came under pressure in 2007, banks were stuck with large quan-
tities of inferior loans they previously originated to securitize. This situation, in turn, led to 
significant amounts of originated-to-distribute loans rapidly deteriorating while accumulating 
on lenders’ balance sheets. My discussion of residential mortgages in boosting the recourse 
hypothesis and triggering the crisis effect can be summarized in my fourth and last hypothesis 
(H4), formulated as follows:

H4. Given that the recourse hypothesis holds true, it is precisely the securitization of 
residential mortgages that (i) boosts the recourse hypothesis and (ii) triggers the crisis 
effect.

Fig. 4   a Incidence of securitized 
originated residential mortgages 
out of residential mortgage 
originations in the United States 
over the period from 2002–2017. 
Note: Author’s own elabora-
tions based on data collected 
from the MBA and SIFMA. b 
Incidence of securitized origi-
nated residential mortgages out 
of total securitization volume 
in the United States over the 
period from 2002 to 2017. Note: 
Author’s own elaborations based 
on data collected from the MBA 
and SIFMA
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3 � Data

To study the effect of securitization on the risk-taking by BHCs, I exploit an expanded ver-
sion of the database used by Casu et al. (2011). My database comprises data on individual 
US BHCs collected from the Y-9C forms of the Federal Reserve Bank of Chicago that 
are published on a quarterly basis for the supervision and regulation of the US banking 
industry.10 Following Casu et al. (2011), I use data for BHCs rather than those for com-
mercial banks because risk and capital management are typically managed at the highest 
level of the banking group. Additionally, securitization may involve several subsidiaries of 
a BHC that can affect the capital and liquidity planning for the whole group (Aggarwal and 
Jacques 2001). Specifically, each FR Y-9C form collects basic financial information from 
financial institutions on a consolidated basis in the form of balance sheets, income state-
ments, and detailed supporting schedules, as well as a schedule that comprises off-balance 
sheet activities. Further, the FR Y-9C form contains more schedules than any of the FR Y-9 
series of reports and is the most widely requested and reviewed report at the BHC level. 
With this data, I have a final panel dataset that comprises 170 BHCs for a total of 11,390 
bank/quarter observations for the sample period from June 2001 to December 2017.

The starting date of the dataset reflects the fact that, since June 2001, the Fed has intro-
duced changes to regulatory forms and has required US BHCs to add an HC-S schedule to 
each Y-9C form that not only reports the aggregate securitization volume but also gives a 
breakdown of securitization into several categories according to the underlying asset type, 
thus allowing to also test whether the effect differs across securitizations of different asset 
classes: (i) 1–4 family residential mortgage loans, (ii) home equity lines of credit, (iii) 
credit card receivables, (iv) auto loans, (v) other consumer loans, and (vi) commercial and 
industrial loans.

Among collected FR Y-9C data, the main covariate of interest is represented by bank 
securitization. Specifically, US BHCs report the principal balance outstanding on a quar-
terly basis for the loans, leases, and other assets that they have sold and securitized with 
recourse while (i) retaining the right to service those assets or (ii) when servicing has not 
been retained, retaining recourse or providing other seller-provided credit enhancements 
to the securitization structure.11 While servicing responsibilities reflect the originator’s 
continuing involvement in the transferred assets, recourse or other seller-provided credit 
enhancement reflect an arrangement in which the reporting bank retains, in form or in sub-
stance, any risk of credit loss directly or indirectly associated with a transferred (sold) asset 
that exceeds its pro rata claim on the asset. In this paper, the focus is therefore on securiti-
zations carried out with recourse attached to them. Consistent with Casu et al. (2011), my 
findings are indeed supportive of the recourse hypothesis according to which BHCs with 
high outstanding balances of assets originated and securitized with some forms of recourse 
choose to invest in less risky assets as they are aware of being directly accountable (due to 

10  A detailed list of the Y-9C forms’ data item and construction is provided in Table 11 reported in  the 
Appendix to this paper.
11  US BHCs report, in their FR Y-9C forms, the principal balance outstanding on a quarterly basis for the 
loans, leases, and other assets that they have sold and securitized with recourse, without specifically dis-
entangling those securitized assets with servicing retained from those without servicing retained but with 
recourse or other seller-provided credit enhancements. Nonetheless, my empirical analysis remains unaf-
fected as I investigate whether the originator’s continuing involvement in the securitized assets might affect 
their risk-taking appetite.
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retained risk or implicit guarantees) should problems emerge in relation to the securitiza-
tion transaction.

Regarding the dependent variable, I measure the risk-taking by BHCs  by using the 
ratio of risk-weighted assets to total assets (RWATA​) as in Filomeni (2023), Aggarwal and 
Jacques (2001), Avery and Berger (1991), Berger and Udell (1994), Berger (1995), Casu 
et al. (2011), and Shrieves and Dahl (1992). This measure captures the allocation of assets 
across different risk categories and the quality of a bank’s loan portfolio (Shrieves and 
Dahl 1992). It supports the idea that the relative weights used in the framework of the 
risk-based capital standards correlate with the risky behaviour of BHCs and have ade-
quate informational value in predicting their future failures and portfolio losses (Avery 
and Berger 1991).

To avoid the effect of outliers driving the results (Barnett and Lewis 1994), data are 
winsorized at the 2.5% level.12 The description of the collected variables as well as their 
descriptive statistics are presented in Table 1.

4 � Estimated models

4.1 � Testing the recourse hypothesis

I first investigate the effect of securitization on the risk-taking by US BHCs by focus-
ing on the entire sample period. Specifically, I test the recourse hypothesis according to 
which securitization activity affects risk-taking by assuming that BHCs properly assess the 
recourse risk of securitization.

In my model specification, risk-taking is expressed as the first difference of the ratio 
of the risk-weighted assets over total assets of BHCs between the previous quarter t − 1 
and the current quarter t ( ΔRWATAt ). Securitization is computed as the ratio of the BHC’s 
outstanding balance of securitized assets scaled by total assets and expressed in the previ-
ous quarter t − 1 ( TSATAt−1 ). The descriptive statistics show that the average ΔRWATAt 
is negative at − 0.38% for BHCs with greater securitization and is positive at + 0.10% for 
those with low securitization volumes. Such descriptive evidence illustrates the negative 
relationship between securitization and risk-taking proved by my main empirical results.

My baseline model of the recourse hypothesis takes the following form:

where the control variables SIZEi,t−1 , TLTDi,t−1, T1RBCRi,t−1 , ROAi,t−1 , and PLLTAi,t−1 rep-
resent specific characteristics of bank i in the previous quarter t − 1; Dquartert

 are quarterly 

(1)
ΔRWATAi,t = � + �1TSATAi,t−1 + �2SIZEi,t−1 + �3TLTDi,t−1 + �4T1RBCRi,t−1

+ �5ROAi,t−1 + �6PLLTAi,t−1 + �Dquartert
+ �i,t

12  Given that it is often not encouraged to reject outliers, especially when there is no tangible explanation 
about the occurrence of outliers as in the context of this paper, one remedy suggested by the related litera-
ture is to lower the impact of the outlying observations by implementing winsorization (Dixon and Tukey 
1969; Dixon and Yuen 1974). Winsorization is a popular accommodation method to reduce the weights of 
outliers by replacing them with a specific percentile of data-dependent values (Dixon and Yuen 1974; Orr 
et al. 1991). The percentile of winsorization is suggested to be adjusted according to the shape of the distri-
bution (Dixon and Yuen 1974; Tukey 1962). Therefore, to minimize such influence, data are winsorized at 
the 2.5% level, i.e., 2.5% in each tail, following a focused visual inspection of the distribution of my sample 
values in order to minimize the disproportionate influence of outliers on statistical analyses that might lead 
to distortions in the statistical significance tests.



445Securitization and risk appetite: empirical evidence from…

1 3

Ta
bl

e 
1  

V
ar

ia
bl

e 
de

fin
iti

on
 a

nd
 d

es
cr

ip
tiv

e 
st

at
ist

ic
s

Va
lu

es
 e

xp
re

ss
ed

 a
fte

r w
in

so
riz

at
io

n 
at

 th
e 

2.
5%

 le
ve

l

Va
ria

bl
e

D
es

cr
ip

tio
n

O
bs

M
ea

n
St

d.
 D

ev
M

in
M

ax

BH
C

 ri
sk

RW
A

TA
​

R
is

k-
w

ei
gh

te
d 

as
se

ts
/to

ta
l a

ss
et

s
87

90
0.

 7
40

26
89

0.
 1

24
57

93
0.

 4
35

85
02

1
Δ

RW
A

TA
​

Fi
rs

t d
iff

er
en

ce
 o

f R
W

A
TA

​
85

91
0.

00
03

17
5

0.
 0

27
32

37
−

 0.
 0

80
99

48
0.

 0
82

52
39

Se
cu

ri
tiz

at
io

n
TS

A
TA

​
To

ta
l s

ec
ur

iti
ze

d 
as

se
ts

/to
ta

l a
ss

et
s

86
92

0.
 0

37
74

44
0.

 0
99

51
89

0
0.

 4
,9

26
,4

94
Se

cu
ri

tiz
at

io
n 

by
 a

ss
et

 ty
pe

FA
M

TA
1-

4 
Fa

m
ily

 re
si

de
nt

ia
l m

or
tg

ag
es

 se
cu

rit
iz

ed
 a

ss
et

s/
to

ta
l 

as
se

ts
86

94
0.

 0
29

66
03

0.
 0

85
93

17
0

0.
 4

,1
90

,2
86

H
EL

TA
H

om
e 

eq
ui

ty
 li

ne
 se

cu
rit

iz
ed

 a
ss

et
s/

to
ta

l a
ss

et
s

86
94

0.
00

02
17

9
0.

 0
01

13
46

0
0.

 0
06

73
25

C
C

TA
​

C
re

di
t c

ar
d 

se
cu

rit
iz

ed
 a

ss
et

s/
to

ta
l a

ss
et

s
86

94
0.

00
01

48
2

0.
00

08
89

4
0

0.
00

56
34

4
A

LT
A

A
ut

o 
lo

an
 se

cu
rit

iz
ed

 a
ss

et
s/

to
ta

l a
ss

et
s

86
94

0.
 0

00
42

04
0.

 0
01

93
93

0
0.

 0
11

09
58

O
LT

A
O

th
er

 c
on

su
m

er
 se

cu
rit

iz
ed

 a
ss

et
s/

to
ta

l a
ss

et
s

86
94

0.
00

00
82

4
0.

 0
00

39
95

0
0.

 0
02

33
19

C
IT

A
C

om
m

er
ci

al
 a

nd
 in

du
str

ia
l s

ec
ur

iti
ze

d 
as

se
ts

/to
ta

l a
ss

et
s

86
85

0.
 0

00
19

44
0.

 0
00

97
46

0
0.

 0
05

84
15

BH
C

 c
ha

ra
ct

er
is

tic
s

SI
ZE

Ln
 (t

ot
al

 a
ss

et
s)

86
94

15
.3

85
83

2.
12

82
03

12
.4

82
24

20
.6

43
53

TL
TD

To
ta

l l
oa

ns
/to

ta
l d

ep
os

its
86

22
12

.8
04

94
11

.7
62

57
2.

00
44

38
57

.3
27

12
T1

R
B

C
R

C
or

e 
eq

ui
ty

 c
ap

ita
l/r

is
k-

w
ei

gh
te

d 
as

se
ts

74
82

12
.1

51
78

3.
57

34
55

5.
75

22
.9

2
RO

A
N

et
 in

co
m

e/
to

ta
l a

ss
et

s
86

94
0.

00
67

05
2

0.
00

93
63

5
−

 0.
 0

08
77

44
0.

 0
53

39
8

PL
LT

A
Pr

ov
is

io
n 

fo
r l

oa
ns

 a
nd

 le
as

es
/to

ta
l a

ss
et

s
86

94
0.

 0
03

23
94

0.
 0

05
76

07
−

 0.
00

01
34

2
0.

 0
29

40
26



446	 S. Filomeni 

1 3

dummies to control for time-specific effects; and ε is the error term for bank i in quarter 
t. The timing applied in this model mitigates reverse causality issues and ensures that the 
direction of causality goes from the explanatory variables to the dependent variable (Dem-
setz and Strahan 1997; Stiroh 2006; Casu et al. 2011).

In Eq. (1), I perform the empirical test of the recourse hypothesis by investigating the 
sign and the significance of the coefficient �̂1 that is associated with the independent vari-
able TSATA​. This coefficient reflects the relationship between the securitization and 
risk-taking of a BHC. If �̂1 is not significantly different from zero, then risk-taking is not 
affected by securitization. In contrast, a negative and statistically significant coefficient of 
�̂1 < 0 indicates that greater securitization is associated with a decrease in the BHC’s risk 
appetite, while �̂1 > 0 indicates that risk-taking increases with the volume of securitiza-
tion. I assume that a coefficient �̂1 < 0 is consistent with the recourse hypothesis. Regarding 
the other regressors, if �̂2 is not significantly different from zero, then risk-taking is not 
affected by bank size. In contrast, a negative and statistically significant coefficient of �̂2 < 0 
indicates that being large is negatively associated with the BHC’s risk appetite, while �̂2 
> 0 indicates that risk-taking is increasing in bank size. I assume that a coefficient �̂2 > 0 
is consistent with evidence provided by Loutskina (2005) that large US banks have a suf-
ficient quantity of homogeneous loans that allows them to independently enter the securiti-
zation market and engage in higher risk and return activities that increase their proportion 
of risky assets. Moreover, larger BHCs might be able to diversify or manage their credit 
risk exposure better or simply might be deemed ‘too big to fail’ and, consequently, they 
might have incentives to take on additional risks (Kara et al. 2016). If �̂3 is not significantly 
different from zero, then risk-taking is not affected by the ratio of total loans to total depos-
its (TLTD). In contrast, a negative and statistically significant coefficient of �̂3 < 0 indicates 
that the size of the loan portfolio is negatively  associated with the BHC’s risk appetite, 
while �̂3 > 0 indicates that risk-taking is increasing in the size of the loan portfolio, consist-
ent with evidence that growth in banks’ loan activities lowers credit quality and increases 
credit risk (Wu et al. 2022). If �̂4 is not significantly different from zero, then risk-taking is 
not affected by the Tier 1 risk-based capital ratio (T1RBCR). In contrast, a negative and sta-
tistically significant coefficient of �̂4 < 0 indicates that the Tier 1 risk-based capital ratio is 
negatively associated with the BHC’s risk appetite, while �̂4 > 0 indicates that risk-taking 
is increasing in that ratio, consistent with the notion that high capital ratios relative to regu-
latory standards can increase bank risk-taking by spurring banks to invest in more risky 
assets (Kim and Santomero 1988; Dionne and Harchaoui 2003). If �̂5 is not significantly 
different from zero, then risk-taking is not affected by bank performance, measured as the 
bank’s return on assets (ROA). In contrast, a negative and statistically significant coeffi-
cient of �̂5 < 0 indicates that greater bank performance is associated with a decrease in bank 
risk appetite, while �̂5 > 0 indicates that risk-taking is increasing in bank performance, 
consistent with evidence that higher profitability loosens bank borrowing constraints, thus 
enabling profitable banks to take risk on a larger scale, thus inducing risk-taking (Mar-
tynova et  al. 2020). If �̂6 is not significantly different from zero, then risk-taking is not 
affected by the ratio of loan loss provisions to total assets (PLLTA). In contrast, a negative 
and statistically significant coefficient of �̂6 < 0 indicates that the loan loss provision ratio 
is negatively associated with bank risk appetite, while �̂6 > 0 indicates that risk-taking is 
increasing in loan loss provisioning, consistent with the notion that higher loan loss pro-
visions affect bank credit  quality concerns and risk-taking (Schmidt 2023; Villaluz and 
Khalid 2023).
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Moreover, I further investigate whether my main results might differ across BHCs of 
different securitization exposures. Large securitizers could be more oriented to shift to 
less risky assets due to their higher credit exposure to recourse and reputational concerns, 
while low securitizers have lower credit exposure to recourse and might be more tempted 
to shift to more risky assets. To test these conjectures, I create the dummy variable large 
securitizer that equals one for BHCs whose ratio of TSATA​ is above the 90th percentile of 
the distribution and zero otherwise based on the full sample period.13 I then split my data 
sample into the two subsamples of small and large securitizers, and estimate my baseline 
model of the recourse hypothesis generated by Eq. (1).

4.2 � Testing the crisis effect

I now divide the sample period into two transitional periods and focus on the pre-crisis 
to the crisis period first. I address this period first to test whether the effect of securitiza-
tion on bank risk-taking significantly differs in crisis and non-crisis periods that gives rise 
to different equilibria observed at different times. To conduct such an analysis, I interact 
TSATA​ with the time dummy dcrisis that equals one in the quarters from 2007q3 to 2009q2 
and zero otherwise. This binary variable allows to capture the specific effects of the crisis 
that lead to different results regarding the effect of securitization on bank  risk-taking. I 
label this effect as the crisis effect.

My predictive model for the crisis effect takes the following form:

where Xi,t is the vector of independent variables that represent the specific characteristics 
of bank i in the previous quarter t − 1 as in Eq. (1); Dquartert

 are quarterly dummies to con-
trol for time-specific effects; the time dummy dcrisis reflects the occurrence of the financial 
crisis; and ε is the error term for bank i in quarter t. The timing applied in this model is the 
same as in the baseline model of Eq. (1).

The empirical test of the crisis effect is performed by investigating the sign and the 
statistical  significance of the coefficient �̂2 that is associated with the interaction term 
TSATA ∗ dcrisis in Eq.  (2). This coefficient reflects the relationship between securitization 
and risk-taking by BHCs during the financial crisis. If �̂2 is not significantly different from 
zero, then the effect of securitization on risk-taking does not depend on the occurrence of 
the financial crisis. In contrast, a statistically significant coefficient for the interaction term 
TSATA ∗ dcrisis , that is either �̂2 < 0 or �̂2 > 0, indicates that securitization affects BHCs’ 
risk appetite differently in the years of the financial crisis. On the one hand, �̂2 < 0 indicates 
that securitization more negatively affects bank risk-taking during the financial crisis; on 
the other hand, �̂2 > 0 acts in the opposite direction by pushing BHCs to take on more risk 
that deteriorates the quality of their loan portfolios in periods of financial distress. There-
fore, in the interaction analysis generated by Eq. (2), the effect of securitization now also 
depends on the value of the time dummy dcrisis that reflects the occurrence of the financial 
crisis. When its value is zero (normal economic conditions), the effect of the lower-order 

(2)

ΔRWATAi,t = � + �1TSATAi,t−1 + �2TSATAt−1 ∗ dcrisis + �3dcrisis +

k
∑

j=1

�jXi,t + �Dquartert
+ �i,t

13  The 90th cut-off percentile used to distinguish small and large securitizers is chosen following inspection 
of the TSATA​ distribution that shows little securitization for values below the 90th percentile of the TSATA​ 
distribution.
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term TSATA​ is given by �̂1 . However, when its value is one (during the financial crisis), 
the effect of TSATA​ is given by adding �̂1 and �̂2 , where �̂2 is the coefficient on the interac-
tion term TSATA ∗ dcrisis. To rule out causality due to the incorporation of policy changes 
occurring in the post-crisis period, the observations pertaining to the post-crisis period are 
excluded from the crisis effect analysis.

4.3 � Testing the post‑crisis effect

I now focus on the transition from the crisis to the post-crisis period to explore whether 
the crisis effect reverses after the financial crisis giving rise to the post-crisis effect that 
results from policy makers’ actions to correct the risk-taking that manifested during the 
crisis. Specifically, I acknowledge that the post-crisis effect may account for policy changes 
introduced after the outbreak of the crisis since the Federal Reserve (and in general policy 
makers) implemented a number of programs designed to support the liquidity of financial 
institutions and foster improved conditions in financial markets (Federal Reserve 2009). To 
this purpose, I now interact TSATA​ with the time dummy dpost−crisis that equals one for the 
period from 2009q3 to 2017q4 and zero otherwise. The binary variable dpost−crisis allows 
to capture the effect of the attention paid by policy makers to risk-taking in the post-cri-
sis period, which might significantly affect its relationship with securitization. I label this 
effect as the post-crisis effect.

My predictive model for the post-crisis effect takes the following form:

where Xi,t is the vector of independent variables that represent the specific characteristics 
of bank i in the previous quarter t − 1 as in Eq. (1). Dquartert

 are quarterly dummies to con-
trol for time-specific effects, the time dummy dpost−crisis reflects the aftermath of the finan-
cial crisis; and ε is the error term for bank i in quarter t. The timing applied in this model is 
the same as in the baseline model generated by Eq. (1).

I perform the empirical test of the post-crisis effect by investigating the sign and the 
statistical  significance of the coefficient �̂2 that is associated with the interaction term 
TSATA ∗ dpost−crisis in Eq. (3). This coefficient reflects the moderating effect of post-crisis 
policy changes on the relationship between securitization and bank risk-taking. If �̂2 is not 
significantly different from zero, then the effect of securitization on risk-taking does not 
depend on policy makers’ post-crisis actions. In contrast, a statistically significant coef-
ficient on the interaction term TSATA ∗ dpost−crisis , that is either �̂2 < 0 or �̂2 > 0, indicates 
that the policy makers’ attention significantly moderates the relationship between securiti-
zation and BHCs’ risk appetite in the aftermath of the financial crisis. On the one hand, 
�̂2 < 0 indicates that the crisis effect reverses in post-crisis period that would confirm the 
relevance of policy makers’ actions of smoothing the excessive risk-taking that material-
ized during the financial crisis; on the other hand, �̂2 > 0 acts in the opposite direction by 
indicating that BHCs take on more risk and deteriorate the quality of their loan portfolios 
in the post-crisis period. As with the predictive model for the crisis effect, to rule out cau-
sality due to the incorporation of crisis period effects, the observations pertaining to the 
pre-crisis period are removed from the post-crisis effect analysis.

(3)

ΔRWATAi,t = � + �1TSATAi,t−1 + �2TSATAt−1 ∗ dpost−crisis + �3dpost−crisis

+

k
∑

j=1

�jXi,t + �Dquartert
+ �i,t
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4.4 � Testing the recourse hypothesis and the crisis effect by asset class

Here, I break down the aggregate securitization into its underlying asset classes to inves-
tigate which asset class mostly explains bank variation in risk-taking. The granularity of 
the information reported in each HC-S schedule allows to break down securitization into 
(i) 1–4 family residential mortgage loans, (ii) home equity lines of credit, (iii) credit card 
receivables, (iv) auto loans, (v) other consumer loans, and (vi) commercial and industrial 
loans. To test the recourse hypothesis, I use the baseline model in Eq. (1). I then investigate 
the sign and the statistical significance of each �̂  coefficient in Eq.  (4) that is associated 
with the underlying asset class being securitized.

My model of the recourse hypothesis by asset type takes the following form:

where FAMTA is the ratio of BHCs’ family residential mortgage loans to total assets, 
HELTA is the ratio of BHCs’ home equity lines to total assets, CCTA​ is the ratio of BHCs’ 
credit card receivables to total assets, ALTA is the ratio of BHCs’ auto loans to total assets, 
OLTA is the ratio of BHCs’ other consumer loans to total assets, and CITA is the ratio of 
BHCs’ commercial and industrial loans to total assets; all ratios are expressed in the previ-
ous quarter t − 1, and Xi,t is the vector of independent variables that represent the specific 
characteristics of bank i in the previous quarter t − 1 as in Eq. (1). Dquartert

 are quarterly 
dummies to control for time-specific effects; and ε is the error term for bank i in quarter t. 
The timing applied in this model is the same as in the baseline model generated by Eq. (1).

I acknowledge that, since banks have superior information (relative to investors) about the 
credit risk of the transferred assets, they provide some form of recourse to protect investors 
against potential losses on securitized assets. Banks often provide contractual (‘explicit’) 
recourse by retaining first-loss contractual interests and non-contractual (‘implicit’) recourse 
to make up some portion of the losses not covered by the retained interest in securitized 
assets (Chen et al. 2008). The extent of recourse provision differs based on the type of asset 
being securitized. Existing evidence indeed shows how banks’ retention of the risks of their 
off-balance sheet securitized loans depends on securitization characteristics (Chen et  al. 
2008; Ryan et al. 2016). Banks indeed retain larger contractual or non-contractual first-loss 
interests in off-balance sheet securitized loans with higher and/or less externally verifiable 
credit risk in order to protect ABS purchasers against adverse selection (Yesol and Kim 
2023). Issuers can assume these positions either by retaining contractual interests or by pro-
viding implicit recourse. More homogeneous/standardized loans generally have more exter-
nally verifiable credit risk. On average, commercial loans have relatively high and difficult 
to verify credit risk, consumer loans (including credit cards) have relatively high but easier 
to verify credit risk, and mortgages (including home equity lines of credit) have relatively 
low and easy to verify credit risk. Hence, I hypothesize that banks’ total equity risk is, on 
average, associated most positively with their securitized commercial loans, next positively 
with their securitized consumer loans, and least positively with their securitized mortgages. 
Specifically, in the case of revolving loan securitizations with no fixed maturity (i.e., credit 
card receivables or home equity lines of credit) two features provide issuers with more 
incentive and ability to provide implicit recourse in those securitizations: the use of early 
amortization provisions (i.e., accelerated payout to ABS holders) when the securitized loans 

(4)

ΔRWATAi,t = � + �1FAMTAi,t−1 + �2HELTAi,t−1 + �3CCTAi,t−1 + �4ALTAi,t−1

+ �5OLTAi,t−1 + �6CITAi,t−1 +

k
∑

j=1

�jXi,t + �Dquartert
+ �i,t
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under-perform and the use of master trusts that do not segregate the loans from different 
securitizations (Chen et al. 2008; Ryan et al. 2016). This discussion leads me to conjecture 
that the signs of the �̂  coefficients associated with the different loan types in Eq. (4) should 
be negative (consistent with the recourse provided) and that greater �̂  coefficients should 
be associated with securitized loans with higher and/or less externally verifiable credit risk 
depending on the expected level of recourse for each loan type.

Next, I interact each securitized asset class in Eq. (4) with my time dummy dcrisis that 
reflects the occurrence of the financial crisis. That is, I break down the aggregate securiti-
zation into its underlying asset classes and interact each of them with the crisis dummy 
dcrisis . Equation (5) generates the sign and the statistical significance of each �̂  coefficient 
that is associated with the underlying securitized asset class interacted with the crisis 
dummy dcrisis . To rule out causality due to the incorporation of policy changes occurred 
in the post-crisis period, the observations pertaining to the post-crisis period are excluded 
from the crisis effect analysis by asset type.

My predictive model for the crisis effect by asset type takes the following form:

where Xi,t is the vector of independent variables that represent the specific characteristics 
of bank i in the previous quarter t − 1 as in Eq. (1). Dquartert

 are quarterly dummies to con-
trol for time-specific effects; the time dummy dcrisis reflects the occurrence of the financial 
crisis; and ε is the error term for bank i in quarter t. The timing applied in this model is the 
same as in the baseline model generated by Eq. (1).

4.5 � Control variables

In all estimated models, I control for several bank-specific characteristics that could influ-
ence the risk-taking by US BHCs other than their securitization activity.

Bank size (SIZE), measured as the natural logarithm of total assets, is included in all 
model specifications to control for its possible effects on BHCs’ risk appetite through vari-
ous channels, such as funding and risk management opportunities. In this regard, Lout-
skina (2005) states that large US banks have a sufficient quantity of homogeneous loans 
that allows them to independently enter the securitization market that grants them better 
access to external funds and the transfer market for credit risk. Thus, these large institu-
tions should engage in higher risk and return activities that increase their proportion of 
risky assets. Moreover, larger BHCs might be able to diversify or manage their credit risk 
exposure better or simply might be deemed ‘too big to fail’ and, consequently, they might 
have incentives to take on additional risks (Kara et al. 2016).

Additional characteristics of BHCs’ balance sheets and income statements are included 
in  the estimated models. Indeed, all model specifications control for the Tier 1 risk-based 
capital ratio (T1RBCR) that is computed as the ratio of core equity capital to total risk-
weighted assets. Following Kim and Santomero (1988) and Dionne and Harchaoui (2003), 
I predict that BHCs with high capital ratios relative to regulatory standards can increase 

(5)

ΔRWATAi,t = � + �1FAMTAi,t−1 + �2FAMTAi,t−1 ∗ dcrisis + �3HELTAi,t−1 + �4HELTAi,t−1 ∗ dcrisis
+ �5CCTAi,t−1 + �6CCTAi,t−1 ∗ dcrisis + �7ALTAi,t−1 + �8ALTAi,t−1 ∗ dcrisis
+ �9OLTAi,t−1 + �10OLTAi,t−1 ∗ dcrisis + �11CITAi,t−1 + �12CITAi,t−1 ∗ dcrisis

+ �13dcrisis +
k
∑

j=1
�jXi,t + �Dquarter t + �i,t
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their risk-taking by investing in more risky assets. Estimated models also control for the 
ratio of loan loss provisions to total assets (PLLTA) that reflects the credit quality of a 
bank’s loan portfolio. Furthermore, to control for the bank’s liquidity position and for the 
size of its loan portfolio, the ratio of total loans to total deposits (TLTD) is included in all 
model specifications. Regarding the data on income statements, the bank’s return on assets 
(ROA) is included as an additional control variable  to account for the possible impact of 
bank performance and the incentives to take on additional risks.

5 � Results

Table 2 shows the results from running the baseline model14 generated by Eq. (1) on the 
entire sample period from 2001 to 2017. Column (3) in Table 2 shows that the coefficient 
�̂1 on TSATA​ is negative and statistically significant at the 1% level that indicates that an 
increase in securitization is associated with a decreased proportion of risky assets held by 
BHCs, ceteris paribus. The statistical significance of the coefficient on TSATA also persists 
in columns (1) and (2) that report reduced forms of the full model specification generated 
by Eq. (1) reported in column (3) in Table 2. This finding is consistent with the recourse 
hypothesis of securitization.

To assuage concerns about potential endogeneity that might affect my estimation results 
given that BHCs endogenously choose which assets to securitize, I perform instrumen-
tal variable (IV) estimation with respect to the baseline model generated by Eq.  (1) that 
uses two instruments in separate regressions: bank size (SIZE) and deposits-to-assets ratio 
(TDTA). IV estimation results, reported in Table 3, show the second stage of the regres-
sions and the value of the coefficients and standard errors of the two instruments in the 
first stage. The estimation results confirm the negative effect of securitization on BHCs’ 
risk-taking that is statistically significant and persistent for both instruments. On the one 
hand, the choice of using the bank size as an instrument is motivated by the fact that bank 
size is likely to affect the propensity of the BHC’s business model to be more prone to 
originate-to-distribute rather than originate-to-hold loans on its balance sheet through 
securitization.15 Furthermore, larger BHCs enjoy greater access to the securitization mar-
ket, thus affecting their securitization activity. On the other hand, the deposits-to-assets 
ratio could potentially affect the BHC’s amount of securitization as an alternative fund-
ing source.16 The Kleibergen-Paap rk LM statistic rejects the null hypothesis for irrelevant 
instruments for both instruments. Therefore, both bank size and the deposits-to-assets ratio 

14  In model selection, the Hausman test determines the implementation of a fixed-effects panel data model. 
Moreover, I use heteroskedasticity-robust standard errors clustered at the BHC level as the modified Wald 
test for groupwise heteroskedasticity in FE regression models detects heteroskedasticity of residuals. Fur-
thermore, the Breusch-Godfrey LM test for serial correlation rules out issues related to serial correlation 
and augmented Dickey–Fuller and Phillips–Perron tests, using the Schwarz information criterion for lag 
length determination (Im et al. 2003), indicate the non-existence of a unit root for all variables.
15  Consistent with evidence provided by Loutskina (2005), large US banks have a sufficient quantity of 
homogeneous loans that allows them to independently enter the securitization market in a context where 
large banks have grown significantly in size and added a wide range of market-based operations to the tradi-
tional business of making loans since the late 1990s, including the origination and/or holding of securitized 
debt.
16  Both bank size and the deposits-to-assets ratio could be referred to as pure numbers that significantly 
affect securitization without directly affecting the dependent variable of bank risk-taking.
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are relevant instruments in the IV setting. Overall, the IV estimation results corroborate my 
main empirical findings and thus confirm the negative and statistically significant relation-
ship between securitization and bank risk-taking.

Moreover, as explained earlier in the paper, I further investigate whether my main 
results might differ across BHCs of different securitization exposures as large securitiz-
ers could be more oriented to shift to less risky assets due to their higher credit exposure 
to recourse and reputational concerns, while low securitizers have lower credit exposure 
to recourse and might be more tempted to shift to more risky assets. The results of this 
analysis are reported in Table 4. For ease of comparison, column (1) in Table 4 presents 
my previous results for the whole  sample comprising all BHCs. The results for the two 
subsamples of small and large securitizers are reported in columns (2) and (3) in Table 4, 
respectively. Again, my main empirical findings prove to be robust since the results of this 
analysis confirm a negative and statistically significant effect of securitization on bank 
risk-taking. Specifically, the effect is greater for large securitizers due to their higher credit 
exposure to the securitized pool of assets and their need to maintain a good reputation in 
the market to be constantly able to engage in repeated securitization transactions.

Table 2   Baseline model for the recourse hypothesis of securitization

The table presents the results of the FE panel regression analysis for the baseline model for the recourse 
hypothesis of securitization where the dependent variable is the change in the credit risk of the bank port-
folio measured as the first difference of the ratio of BHCs’ risk-weighted assets over total assets between 
the previous quarter t − 1 and the current quarter t (ΔRWATAt). The independent variables are: (i) secu-
ritization ratio (TSATAt−1); (ii) size (SIZEt−1); (iii) loan to deposit ratio (TLTDt−1); (iv) tier 1 risk-based 
capital ratio (T1RBCRt−1); (v) ROA (ROAt−1); and (vi) loan loss provision ratio (PLLTAt−1). All variables 
are defined in Table 1. Columns (1) and (2) are reduced forms of the full model specification generated 
by Eq.  (1)  reported in column (3). Quarterly dummies are incorporated in all regressions (not reported). 
Robust errors are reported in parentheses and are clustered at the BHC level. *** p < 0.01, ** p < 0.05,  
* p < 0.1, respectively

Variables (1) (2) (3)
FE panel model FE panel model FE panel model

TSATAt−1 − 0.010** − 0.011** − 0.019***
(0.005) (0.005) (0.005)

SIZEt−1 0.003*** 0.004***
(0.001) (0.001)

TLTDt−1 − 0.000***
(0.000)

T1RBCRt−1 0.001***
(0.000)

ROAt−1 − 0.262*
(0.137)

PLLTAt−1 − 0.644***
(0.136)

Observations 8,591 8,591 7,337
R2 0.30 0.30 0.34
Number of BHCs 176 176 176
BHC FE Yes Yes Yes
Quarterly FE Yes Yes Yes
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Table 3   IV Estimation: 
Baseline model for the recourse 
hypothesis of securitization

The table shows the results of IV estimation with respect to the 
baseline model generated by Eq. (1). Columns (1) and (2) present 
the coefficient estimates and robust standard errors (in parentheses) 
for the two-stage treatment effects model generated by Eq.  (1). The 
sample period is 2001–2017. The first stage includes all explanatory 
variables in the second stage. The dependent variable is the change in 
the credit risk of the bank portfolio measured as the first difference 
in the ratio of BHCs’ risk-weighted assets over total assets between 
the previous quarter t − 1 and the current quarter t (ΔRWATAt). The 
independent variables are: (i) securitization ratio (TSATAt−1); (ii) size 
   (SIZEt−1); (iii) loan to deposit ratio (TLTDt−1); (iv) tier 1 risk-based 
capital ratio (T1RBCRt−1); (v) ROA (ROAt−1); and (vi) loan loss pro-
vision ratio (PLLTAt−1). The Kleibergen-Paap is a test of under-iden-
tification distributed as a chi-square under the null of under-identifi-
cation. The Anderson Rubin and Stock-Wright LM S statistics are 
weak-instrument-robust inference tests that are distributed as a F-test 
and a chi-square respectively under the null that the coefficients of the 
endogenous regressors in the structural equation are jointly equal to 
zero, and the over-identifying restrictions are valid. The Hansen J sta-
tistic is a test of the over-identifying restrictions that are distributed 
as chi-square under the null of instrument validity. The first stage 
Kleibergen-Paap’s Wald F statistic is a test for a weak instrument. 
All variables are defined in Table  1. In the margin, I report coeffi-
cients and standard errors for the two instrumental variables. Robust 
errors are reported in parentheses and are clustered at the BHC level. 
 *** p < 0.01, ** p < 0.05, * p < 0.1, respectively

Variables (1) (2)
IV estimation IV estimation

TSATAt−1 − 0.171*** − 0.413**
(0.041) (0.172)

TLTDt−1 − 0.000*** − 0.000**
(0.000) (0.000)

T1RBCRt−1 0.001*** 0.001***
(0.000) (0.000)

ROAt−1 − 0.499*** − 0.182
(0.079) (0.219)

PLLTAt−1 − 1.267*** − 0.941***
(0.096) (0.241)

Observations 7,337 7,337
Number of BHCs 176 176
BHC FE Yes Yes
Tests:
Kleibergen-Paap 0.0000 0.0030
Anderson-Rubin 0.0000 0.0006
Stock-Wright 0.0000 0.0006
Weak identification (Kleibergen-

Paap rk Wald F statistic)
64.942 8.925

First Stage
SIZEt−1 − 0.023***

(0.002)
TDTAt−1 0.080***

(0.022)
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Column (1) in Table 5 shows the results from running the predictive model of the crisis 
effect generated by Eq. (2). Specifically, Eq. (2) shows whether the effect of securitization 
on bank risk-taking significantly differs during the financial crisis by generating the sign 
and the statistical significance of the coefficient �̂2 that is associated with the interaction 
term TSATA * dcrisis. My empirical findings show that this coefficient is positive and sta-
tistically significant which indicates that the effect of securitization on risk-taking is effec-
tively moderated by the occurrence of the financial crisis. This crisis effect hampers BHCs’ 
ability to engage in securitization that leads them to accumulate more risky assets on their 
books due to the deteriorated quality of their loan portfolios.

Column (2) in Table  5 shows the results from running the predictive model of the 
post-crisis effect generated by Eq.  (3). Specifically, Eq.  (3) shows whether the crisis 
effect reverses after the crisis by generating the sign and the statistical significance of the 
coefficient �̂2 that is associated with the interaction term TSATA * dpost−crisis. My empiri-
cal  results show that this coefficient is negative and statistically significant that indicates 
the crisis effect reverses in the aftermath of the financial crisis due to the attention paid by 
policy makers to correct the risk-taking that materialized during the crisis.

Table 6 shows the results from running the estimated model of the recourse hypothesis by 
asset type generated by Eq. (4). My empirical results indicate that family residential mortgage 

Table 4   Baseline model for the recourse hypothesis of securitization by securitization volume

The table presents the results of the FE panel regression analysis of the baseline model for the recourse 
hypothesis of securitization across BHCs of different securitization volumes where the dependent variable 
is the change in the credit risk of the bank portfolio that is measured as the first difference in the ratio of 
BHCs’ risk-weighted assets over total assets between the previous quarter t − 1 and the current quarter t 
(ΔRWATAt). The independent variables are: (i) securitization ratio (TSATAt−1); (ii) size (SIZEt−1); (iii) loan 
to deposit ratio (TLTDt−1); (iv) tier 1 risk-based capital ratio (T1RBCRt−1); (v) ROA (ROAt−1); and (vi) loan 
loss provision ratio (PLLTAt−1). All variables are defined in Table 1. Quarterly dummies are incorporated in 
all regressions (not reported). Robust errors are reported in parentheses and are clustered at the BHC level. 
*** p < 0.01, ** p < 0.05, * p < 0.1, respectively

Variables (1) (2) (3)
All securitizers Small securitizers Large securitizers

TSATAt−1 − 0.019*** − 0.024*** − 0.041***
(0.005) (0.009) (0.015)

SIZEt−1 0.004*** 0.004*** − 0.005
(0.001) (0.001) (0.005)

TLTDt−1 − 0.000*** − 0.000*** − 0.000
(0.000) (0.000) (0.000)

T1RBCRt−1 0.001*** 0.001*** 0.000
(0.000) (0.000) (0.001)

ROAt−1 − 0.262* − 0.183 0.217
(0.137) (0.120) (0.341)

PLLTAt−1 − 0.644*** − 0.661*** − 0.139
(0.136) (0.119) (0.380)

Observations 7,337 6,638 697
R2 0.34 0.32 0.47
Number of BHCs 176 172 62
BHC FE Yes Yes Yes
Quarterly FE Yes Yes Yes
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Table 5   Predictive models of the 
crisis effect and the post-crisis 
effect 

The table presents the results of the predictive models of the crisis 
effect and the post-crisis effect. Column (1) reports the results of the 
FE panel regression for the first predictive model for the crisis effect, 
while column (2) gives the results of the FE panel regression for the 
second predictive model for the post-crisis effect. The dependent vari-
able is the change in the credit risk of the bank portfolio that is meas-
ured as the first difference in the ratio of BHCs’ risk-weighted assets 
over total assets between the previous quarter t  −  1 and the current 
quarter t (ΔRWATAt). The independent variables are: (i) securitiza-
tion ratio (TSATAt−1); (ii) size (SIZEt−1); (iii) loan to deposit ratio 
(TLTDt−1); (iv) tier 1 risk-based capital ratio (T1RBCRt−1); (v) ROA 
(ROAt−1); and (vi) loan loss provision ratio (PLLTAt−1). Only  for 
model specification reported in column (1) the independent variables 
include, among others: (vii) the interaction term TSATAt−1*dcrisis ; and 
(viii) the crisis period dummy dcrisis . Only for model specification 
reported in column (2), the independent variables include, among 
others: (ix) the interaction term TSATAt−1*dpost−crisis ; and (x) the post-
crisis period dummy dpost−crisis All variables are defined in Table  1. 
Quarterly dummies are incorporated in all regressions (not reported). 
Robust errors are reported in parentheses and are clustered at the BHC 
level.*** p < 0.01, ** p < 0.05, * p < 0.1, respectively

Variables (1) (2)
FE panel model 
Pre-crisis transition
Switch in equilibrium

FE panel 
model 
Crisis – post 
transition
Attention by 
policy makers

TSATAt−1 − 0.020*** − 0.009**
(0.006) (0.008)

TSATAt−1 ∗ dcrisis 0.016***
(0.006)

dcrisis − 0.001
(0.004)

TSATAt−1 ∗ dpost−crisis − 0.011**
(0.007)

dpost−crisis − 0.051***
(0.005)

SIZEt−1 0.004*** 0.011**
(0.001) (0.004)

TLTDt−1 − 0.000** − 0.000***
(0.000) (0.000)

T1RBCRt−1 0.002*** 0.001***
(0.000) (0.000)

ROAt−1 − 0.233 − 0.225*
(0.247) (0.122)

PLLTAt−1 − 0.827*** − 0.616***
(0.212) (0.150)

Observations 4,357 4,159
R2 0.44 0.10
Number of BHCs 175 165
BHC FE Yes Yes
Quarterly FE Yes Yes
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loans are the driving factor behind the effect of securitization on BHCs’ risk-taking. Indeed, 
column (2) in Table 6 shows that the coefficient �̂1 that is associated with FAMTA is negative 
and statistically significant at the 1% level. The estimation results also show that the effects of 
all the remaining securitized asset classes on risk-taking are not statistically significant.

Table 7 shows the results from running the predictive model of the crisis effect by asset type 
generated by Eq. (5). Specifically, by investigating the coefficient �̂2 that is associated with the 
interaction term FAMTA * dcrisis , I observe that it is positive and statistically significant that indi-
cates it is precisely the securitization of family residential mortgage loans that triggers the crisis 
effect. Securitisation indeed relies predominantly on residential mortgages, and the latter repre-
sent the market’s biggest asset class by far. Undeniably, the magnitude of the share of residential 
family mortgages for the US economy was apparent in the run-up to the financial crisis, as they 
contributed to the largest amount of real estate loans for US BHCs. As long as the secondary 
market for mortgages was functioning normally before the onset of the crisis, originating institu-
tions were able to easily offload these loans to third parties. However, when the secondary mort-
gage market came under pressure in the middle of 2007, banks with higher volumes of originate-
to-distribute loans were stuck with large quantities of relatively inferior mortgage loans (Allen 
and Carletti 2010; Purnanandam 2011; Kim et al. 2018) that could not be offloaded to third par-
ties when the MBS market froze in mid-2007, consistent with the magnitude of recourse pro-
vided being risk-relevant. Based on this reasoning, the non-significant coefficients on the other 
loan types are likely due to their small magnitude relative to the US home mortgage market. 
Moreover, equality tests on correlation coefficients confirm a significant difference between the 
securitization of residential mortgages and that of the other asset classes, further corroborating 
my main results on the peculiar role of the securitization of family residential mortgage loans in 
boosting the recourse hypothesis and triggering the crisis effect as they contributed to the largest 
amount of real estate loans for US BHCs in the run-up to the financial crisis.

6 � Robustness tests

To confirm my empirical results on the negative relationship between securitization and 
bank risk-taking, I perform several robustness tests that leave my main findings unaffected.

6.1 � The financial crisis

Following Casu et al. (2011), I run my baseline regression model of the recourse hypoth-
esis generated by Eq. (1) by removing the quarters during the financial crisis to investigate 
whether my main results are influenced by the US subprime mortgage crisis. The results, 
reported in column (1) in Table 8, show that the effect of securitization on bank risk-taking 
remains qualitatively unchanged. Moreover, unlike in Casu et al. (2011), the time extension 
of my dataset allows to further split the sample period into two subperiods as represented 
by two time dummies: dpre−crisis and dpost−crisis . Specifically, the time dummy dpre−crisis 
equals one for the period from 2001q2 to 2007q2 and zero otherwise, while the time 
dummy dpost−crisis equals one for the period from 2009q3 to 2017q4 and zero otherwise. I 
then run my baseline model of the recourse hypothesis generated by Eq. (1) on these two 
subperiods to capture any differences in the effect of securitization on BHCs’ risk appetite 
in the pre- versus post-financial crisis periods. The estimation results, reported in columns 
(2) and (3) in Table 8, leave my main findings on the effect of securitization on risk-taking 
unaffected. Moreover, the results reported in column (2) in Table 8 yield an explanatory 
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power that is significantly higher than that provided in Casu et al. (2011) for the effect of 
securitization on risk-taking over the pre-crisis period. In this regard, my estimation results 
have an R2 of 0.53 as opposed to the R2 of 0.06 reported in Casu et al. (2011). This differ-
ence may be due to the choice of the explanatory variables used in the estimated model 
with respect to those included in Casu et al.’s (2011) study. Specifically, my regressions 
control for the loan-to-deposit ratio TLTD, the tier 1 risk-based capital ratio T1RBCR, and 
the loan loss provision ratio PLLTA. The addition of these explanatory variables is likely 
to increase the goodness of fit of the model of bank risk-taking that consequently leads to a 
higher explanatory power with respect to that provided in Casu et al. (2011).

Moreover, I examine whether there has been a noticeable shift in the securitization after the 
financial crisis by checking whether the difference in the coefficient on TSATA​ between column 
(2) and column (3) in Table 8 is statistically significant. I do this check by testing the equality 
of these two correlation coefficients drawn from the two independent groups in the pre-crisis 
and post-crisis periods. In this regard, the equality test transforms the correlation coefficient 
values, or r values, into z scores. This transformation, also known as Fisher’s r to z transforma-
tion (Fisher 1915) is performed so that the z scores can be compared and analyzed for statisti-
cal significance. By observing the z test statistic and choosing the desired level of significance, 
statistical significance can be assessed by checking if the observed value is greater than the 
critical value. In this regard, my results show that the difference in the coefficient on TSATA​ 
between column (2) and column (3) in Table 8 is not statistically significant, as the observed 
p-value of 0.4532 is greater than the 5% chosen level of significance; thus, I cannot reject the 
null hypothesis of the equality of the two coefficients that then indicates there has not been a 
noticeable shift in the securitization after the financial crisis. Nevertheless, as shown in panels 
(a) and (b) in Fig. 4, securitization volumes decreased in the years following the financial crisis. 
In this regard, the larger negative and significant coefficient for TSATA​ in the post-crisis period 
reported in column (3) in Table 8 shows that even though BHCs were risk-averse to begin with, 
they have become even more cautious of their risky activities after the crisis.

6.2 � Bank heterogeneity

I now test whether my main results hold when taking bank heterogeneity into consid-
eration. On the one hand, I verify whether my results might be different across BHCs 
of different sizes. Therefore, following the criterion proposed by Loutskina (2005) and 
subsequently followed by Casu et  al. (2011), I assign a BHC to the group of small 
BHCs if its size is in the bottom 75% of the size distribution and to the group of large 
BHCs if its size is in the top 10% of the size distribution based on the full sample 
period.17 Thus, I create the binary variable large bank that equals one if a BHC is 
considered as being large and zero otherwise. I then estimate my baseline model of 
the recourse hypothesis generated by Eq. (1) on the two subgroups of small and large 

17  My results remain unchanged even when applying the criterion proposed by the Federal Reserve (2019) 
to categorize as ‘large financial institutions’ those banks whose amount of total assets is at least $100 bil-
lion and as ‘small financial institutions’ those banks whose total assets fall below this threshold. Moreover, 
my findings remain qualitatively unaffected even if I apply the criterion to assign to the group of large 
banks those banks whose amount of total assets exceeds the median and to the group of small banks those 
banks whose total assets are equal to or fall below the median, based on the full sample period. As a mat-
ter of fact, the median, as a measure of central tendency, is less affected by outliers and skewed data and 
divides the sample into the top 50% and the bottom 50% of the values’ distribution.



462	 S. Filomeni 

1 3

BHCs. The estimation results are reported in Table 9. For ease of comparison, column 
(1) in Table  9 presents my previous results for the whole  sample of all BHCs. The 
results for the two subgroups of small and large BHCs are reported in columns (2) and 
(3) in Table 9, respectively. Again, my main empirical findings are confirmed since the 
effect of securitization on bank risk-taking remains negative and statistically signifi-
cant for both subgroups.

Next, I further exploit the granularity of my dataset by investigating the nexus 
between securitization and bank risk-taking during the pre-crisis and the post-cri-
sis periods for small and large BHCs separately. The estimation results, reported in 
Table  10, show that the negative and statistically  significant effect of securitization 
on large BHCs’ risk-taking is persistent in both the pre- and the post-crisis periods. 
Moreover, the results indicate that the negative effect of securitization on small BHCs’ 
risk-taking is significant only in the pre-crisis period, possibly due to the increased dif-
ficulty for small banks to access the securitization market after the financial crisis.

Table 8   Robustness: Baseline 
model for the recourse 
hypothesis of securitization by 
subperiod

The table presents the results of the FE panel regression analysis of 
the baseline model for the recourse hypothesis of securitization across 
different subperiods where the dependent variable is the change in the 
credit risk of the bank portfolio that is measured as the first difference 
in the ratio of BHCs’ risk-weighted assets over total assets between 
the previous quarter t − 1 and the current quarter t (ΔRWATAt). The 
independent variables are: (i) securitization ratio (TSATAt−1); (ii) size 
(SIZEt−1); (iii) loan to deposit ratio (TLTDt−1); (iv) tier 1 risk-based 
capital ratio (T1RBCRt−1); (v) ROA (ROAt−1); and (vi) loan loss provi-
sion ratio (PLLTAt−1). All variables are defined in Table 1. Quarterly 
dummies are incorporated in all regressions (not reported). Robust 
errors are reported in parentheses and are clustered at the BHC level. 
*** p < 0.01, ** p < 0.05, * p < 0.1, respectively

Variables (1) (2) (3)
Off-crisis period Pre-crisis Post-crisis

TSATAt−1 − 0.022*** − 0.020*** − 0.036**
(0.005) (0.007) (0.020)

SIZEt−1 0.004*** 0.005*** 0.014**
(0.001) (0.001) (0.006)

TLTDt−1 − 0.000** − 0.000 − 0.000***
(0.000) (0.000) (0.000)

T1RBCRt−1 0.001*** 0.002*** 0.001***
(0.000) (0.000) (0.000)

ROAt−1 − 0.336** − 0.364 − 0.363***
(0.144) (0.359) (0.134)

PLLTAt−1 − 0.641*** − 0.758*** − 0.681***
(0.146) (0.232) (0.173)

Observations 6,158 3,178 2,980
R2 0.38 0.53 0.12
Number of BHCs 176 158 149
BHC FE Yes Yes Yes
Quarterly FE Yes Yes Yes
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7 � Conclusions

Securitization has become a vital instrument for financial institutions over the last few 
decades. When banks participate in securitization activities, they remove the securitized 
assets, or pool of assets, from their balance sheets and sell them to a special purpose vehi-
cle (SPV) that finances the purchase of the pool of assets by issuing ABS securities to out-
side investors in the market. Through this mechanism, the issuing institution can convert 
illiquid assets into marketable securities and is able to diffuse the associated credit risk 
among external investors.

In this paper, I investigate the impact of securitization on the risk appetite of US BHCs 
during the period from 2001 to 2017. Based on a sample of 170 US BHCs, my results 
are supportive of the recourse hypothesis of securitization according to which securitiza-
tion negatively affects the risk-taking by BHCs. Such evidence highlights that the recourse 
commonly provided in securitization may act as an effective disciplinary mechanism on 
originators of securitization.

Table 9   Robustness: Baseline 
model for the recourse 
hypothesis of securitization by 
BHC size

The table presents the results of the FE panel regression analysis of 
the baseline model for the recourse hypothesis of securitization across 
BHCs of different sizes where the dependent variable is the change in 
the credit risk of the bank portfolio that is measured as the first differ-
ence in the ratio of BHCs’ risk-weighted assets over total assets between 
the previous quarter t  −  1 and the current quarter t (ΔRWATAt). The 
independent variables are: (i) securitization ratio (TSATAt−1); (ii) size 
(SIZEt−1); (iii) loan to deposit ratio (TLTDt−1); (iv) tier 1 risk-based cap-
ital ratio (T1RBCRt−1); (v) ROA (ROAt−1); and (vi) loan loss provision 
ratio (PLLTAt−1). All variables are defined in Table 1. Quarterly dum-
mies are incorporated in all regressions (not reported). Robust errors are 
reported in parentheses and are clustered at the BHC level. *** p < 0.01, 
** p < 0.05, * p < 0.1, respectively

Variables (1) (2) (3)
All BHCs Small BHCs Large BHCs

TSATAt−1 − 0.019*** − 0.025*** − 0.020**
(0.005) (0.006) (0.014)

SIZEt−1 0.004*** 0.005*** 0.022**
(0.001) (0.001) (0.009)

TLTDt−1 − 0.000*** − 0.000*** − 0.000
(0.000) (0.000) (0.000)

T1RBCRt−1 0.001*** 0.001*** 0.002
(0.000) (0.000) (0.001)

ROAt−1 − 0.262* − 0.318** − 0.151
(0.137) (0.157) (0.481)

PLLTAt−1 − 0.644*** − 0.678*** − 1.045**
(0.136) (0.156) (0.429)

Observations 7,337 5,707 583
R2 0.34 0.34 0.34
Number of BHCs 176 160 23
BHC FE Yes Yes Yes
Quarterly FE Yes Yes Yes
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Further, I provide novel evidence that during the financial crisis, BHCs’ inability 
to engage in securitization led to increased risk-taking due to the deteriorated quality of 
their loan portfolios. My results indeed identify a switch in equilibrium in the relationship 
between securitization and risk-taking from the pre-crisis to the crisis period that pushed 
BHCs to accumulate excessive risk on their books that paved the way for the snowballing 
of a more desirable off-crisis equilibrium into a worse in-crisis one that led to the financial 
crisis. I label this effect as the crisis effect.

Next, I show that the crisis effect reverses after the financial crisis that gives rise to 
the post-crisis effect that was triggered by policy makers’ responses to the excessive risk-
taking that manifested during the crisis. The policy makers’ actions towards risk-taking 
indeed brings back confidence in securitization in the eyes of market participants that thus 
ultimately re-establishes a more disciplinary framework and a more prudential attitude of 
BHCs towards securitization.

Lastly, when breaking down securitization by asset type, I find that the securitization of 
residential mortgages is not only the driving force behind the recourse hypothesis but also 

Table 10   Robustness: Baseline model for the recourse hypothesis of securitization by subperiod and BHC 
size

The table presents the results of the FE panel regression analysis of the baseline model for the recourse 
hypothesis of securitization across different subperiods and BHCs of different sizes where the dependent 
variable is the change in the credit risk of the bank portfolio that is measured as the first difference in the 
ratio of BHCs’ risk-weighted assets over total assets between the previous quarter t  −  1 and the current 
quarter t (ΔRWATAt). The independent variables are: (i) securitization ratio (TSATAt−1); (ii) size (SIZEt−1); 
(iii) loan to deposit ratio (TLTDt−1); (iv) tier 1 risk-based capital ratio (T1RBCRt−1); (v) ROA (ROAt−1); and 
(vi) loan loss provision ratio (PLLTAt−1). All variables are defined in Table 1. Quarterly dummies are incor-
porated in all regressions (not reported). Robust errors are reported in parentheses and are clustered at the 
BHC level. *** p < 0.01, ** p < 0.05, * p < 0.1, respectively

Variables Pre-crisis Post-crisis

(1)
Small BHCs

(2)
Large BHCs

(3)
Small BHCs

(4)
Large BHCs

TSATAt−1 − 0.029*** − 0.032* − 0.014 − 0.039*
(0.008) (0.020) (0.014) (0.024)

SIZEt−1 0.006*** 0.043*** 0.010 0.062***
(0.002) (0.010) (0.006) (0.015)

TLTDt−1 − 0.000 − 0.000 − 0.000** − 0.000
(0.000) (0.000) (0.000) (0.001)

T1RBCRt−1 0.002*** 0.001 0.001** 0.005**
(0.001) (0.003) (0.000) (0.002)

ROAt−1 − 0.463 0.987* − 0.365** − 0.363
(0.407) (0.538) (0.170) (0.430)

PLLTAt−1 − 0.803*** − 1.515*** − 0.560*** − 2.034***
(0.289) (0.342) (0.210) (0.331)

Observations 2,530 196 2,253 281
R2 0.52 0.55 0.11 0.35
Number of BHCs 150 13 114 19
BHC FE Yes Yes Yes Yes
Quarterly FE Yes Yes Yes Yes
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the triggering factor of the crisis effect. Indeed, as mortgage delinquencies and defaults 
accelerated and securitization markets were strained at the onset of the financial crisis, 
several BHCs with mortgage businesses could not offload originations to third parties and 
were instead left with large quantities of relatively inferior mortgage loans on their books 
that thus ultimately led to their increased risk-taking.

To conclude, my findings provide novel empirical insights into the different nexuses 
between the securitization and risk appetite of BHCs during and outside of the financial 
crisis. On the one hand, my results confirm that the recourse commonly provided in secu-
ritization acts as an effective disciplinary tool to mitigate information asymmetries that 
may plague securitization transactions. On the other hand, securitization and increased 
risk-taking in the years of the financial crisis should be given attention by policy makers 
whose actions to reverse the effects of the crisis and to lead BHCs to a more pruden-
tial and conscious use of securitization has turned out to be effective in the post-crisis 
period.

Appendix

See Table 11.

Table 11   FR Y-9C Data item and construction

Variables used in the study. Data items are taken from FR Y-9C forms from the Federal Reserve Bank of 
Chicago

Variable FR Y-9C Data Item

Risk-weighted assets/total assets BHCKB704/BHCK2170
Total securitized assets/total assets (BHCKB705 + BHCKB706 + BHCKB707 

+ BHCKB708 + BHCKB709 + BHCBK71
0)/BHCK2170

1-4 Family residential mortgages securitized assets/total 
assets

BHCKB705/BHCK2170

Home equity line securitized assets/total assets BHCKB706/BHCK2170
Credit card securitized assets/total assets BHCKB707/BHCK2170
Auto loan securitized assets/total assets BHCKB708/BHCK2170
Other consumer securitized assets/total assets BHCKB709/BHCK2170
Commercial and industrial securitized assets/total assets BHCKB710/BHCK2170
Tier I risk-based capital ratio BHCK7206
Total loans/total deposits BHCK2122/BHCB2210
Loan loss provision/total assets BHCK4230/BHCK2170
Net income/total assets BHCK4340/BHCK2170



466	 S. Filomeni 

1 3

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Aggarwal R, Jacques KT (2001) The impact of FDICIA and prompt corrective action on bank capital 
and risk: estimates using a simultaneous equations model. J Bank Finance 25:1139–1160

Allen F, Carletti E (2010) An overview of the crisis: causes, consequences, and solutions. Inter Rev 
Finance 10:1–26

Ambrose BW, LaCour-Little M, Sanders AB (2005) Does regulatory capital arbitrage, reputation, or 
asymmetric information drive securitization? J Financ Serv Res 28:113–133

Avery RB, Berger AN (1991) Risk-based capital and deposit insurance reform. J Bank Finance 
15:847–874

Barnett V, Lewis T (1994) Outliers in statistical data, 3rd edn. Wiley, Chichester, UK
Baur DG, Joossens E (2006) The effect of credit risk transfer on financial stability. EUR Working Paper No 

21521
Benveniste LM, Berger AN (1987) Securitization with recourse. J Bank Finance 11:403–424
Berger A, Udell G (1994) Do risk-based capital allocate bank credit and cause a “credit crunch”’ in the 

United States? J Money Credit Bank 26:585–628
Berger AN (1995) The relationship between capital and earnings in banking. J Money Credit Bank 

27:432–456
Berndt A, Gupta A (2009) Moral hazard and adverse selection in the originate-to-distribute model of bank 

credit. J Monet Econ 56:725–743
Bose U, Filomeni S, Mallick S (2021) Does bankruptcy law improve the fate of distressed firms? The role of 

credit channels. J Corp Finan 68:101836. https://​doi.​org/​10.​1016/j.​jcorp​fin.​2020.​101836
Bubb R, Kaufman A (2014) Securitization and moral hazard: evidence from credit score cutoff rules. J 

Monet Econ 63:1–18
Buchak G, Matvos G, Piskorski T, Seru A (2018) Fintech, regulatory arbitrage, and the rise of shadow 

banks. J Financ Econ 130(3):453–483
Calomiris CW, Mason JR (2004) Credit card securitization and regulatory arbitrage. J Financ Serv Res 

26:5–27
Casu B, Chiaramonte L, Croci E, Filomeni S (2022) Access to credit in a market downturn. J Financ Serv 

Res. https://​doi.​org/​10.​1007/​s10693-​022-​00388-x
Casu B, Clare A, Sarkisyan A, Thomas S (2011) Does securitization reduce credit risk taking? Empirical 

evidence from US bank holding companies. Euro J Finance 17:769–788
Cebenoyan SA, Strahan PE (2004) Risk management, capital structure and lending at banks. J Bank Finance 

28:19–43
Chen W, Liu C-C, Ryan SG (2008) Characteristics of securitizations that determine issuers’ retention of the 

risks of the securitized assets. Accounting Rev 83:1181–1215
Chen Z, Liu FH, Opong K, Zhou M (2017) Short-term safety or long-term failure? Empirical evidence of 

the impact of securitization on bank risk. J Inter Money Finance 72:48–74
Cohn MJ (1998) Asset securitization: How remote is bankruptcy remote? Hofstra Law Rev 26(4):929–952
Committee on Bankruptcy and Corporate Reorganization of The Association of the Bar of the City of New 

York (1995) Structured financing techniques. Bus Lawyer 50(2):527–606
de Mendonça HF, Barcelos VÍ (2015) Securitization and credit risk: empirical evidence from an emerging 

economy. North Am J Econ Finance 32:12–28
Demsetz RS, Strahan PE (1997) Diversification, size, and risk at bank holding companies. J Money Credit 

Bank 29:300–313
Demyanyk Y, Loutskina E (2016) Mortgage companies and regulatory arbitrage. J Financ Econ 

122(2):328–351

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jcorpfin.2020.101836
https://doi.org/10.1007/s10693-022-00388-x


467Securitization and risk appetite: empirical evidence from…

1 3

Dionne G, Harchaoui TM (2008) Bank capital, securitization and credit risk: an empirical evidence. Insur 
Risk Manage 75:459–485

Dixon WJ, Tukey JW (1969) Approximate behavior of the distribution of winsorized t (trimming/winsoriza-
tion 2). Technometrics 10(1):83–98

Dixon WJ, Yuen KK (1974) Trimming and winsorization: a review. Statistische Hefte 15(2–3):150–170
Fender I, Mitchell J (2009) Incentives and tranche retention in securitization: a screening model. Bank of 

International Settlements Working Paper No 289
Federal Reserve (2009) The crisis and the policy response. Speech of Chairman Ben S Bernanke at the 

Stamp Lecture, London School of Economics, London, England, January 13
Filomeni S (2023) The impact of the Paycheck Protection Program on the risk-taking behaviour of US 

banks. Rev Quant Finance Account Online First. https://​doi.​org/​10.​1007/​s11156-​023-​01223-7
Filomeni S, Bose U, Megaritis A, Triantafyllou A (2023a) Can market information outperform hard and 

soft information in predicting corporate defaults? Int J Finance Econ 1:1–26. https://​doi.​org/​10.​
1002/​ijfe.​2840

Filomeni S, Modina M, Tabacco E (2023b) Trade credit and firm investments: empirical evidence 
from Italian cooperative banks. Rev Quant Financ Acc 60:1099–1141. https://​doi.​org/​10.​1007/​
s11156-​022-​01122-3

Filomeni S, Udell GF, Zazzaro A (2021) Hardening soft information: does organisational distance mat-
ter? Euro J Finance 27(9):897–927. https://​doi.​org/​10.​1080/​13518​47X.​2020.​18578​12

Filomeni S, Udell GF, Zazzaro A (2020) Communication frictions in banking organizations: evidence 
from credit score lending. Econ Lett 195C:109412. https://​doi.​org/​10.​1016/j.​econl​et.​2020.​109412

Filomeni S (2011) Securitisation: financial stability after financial crisis? The impact of securitisation 
deals in provoking and fomenting the recent financial crisis. Lambert Academic Publishing, May

Financial Crisis Inquiry Commission (FCIC) (2011) The financial crisis inquiry report. Perseus Books 
Group, Philadelphia

Fisher RA (1915) Frequency distribution of the values of the correlation coefficient in samples from an 
indefinitely large population. Biometrika 10:507–521

Goenner CF (2024) Robust lessons learned from bank failures during the Great Financial Crisis. Rev 
Quant Financ Acc 62:449–498

Gordon B, D’Silva A (2008) Hedges in the warehouse: the banks get trimmed. Chicago Fed Letter #249
Gorton GB, Pennacchi GG (1995) Banks and loan sales marketing nonmarketable assets. J Monet Econ 

35:389–411
Greenbaum SI, Thakor A (1987) Bank funding modes: securitization versus deposits. J Bank Finance 

11:379–401
Greenlaw D, Hatzius J, Kashyap A, Shin H (2008) Leveraged losses: lessons from the mortgage melt-

down. Working Paper
Haensel D, Krahnen JP (2007) Does credit securitization reduce bank risk? Evidence from the European 

CDO Market. Working Paper
Hess AC, Smith CW (1988) Elements of mortgage securitization. J Real Estate Finance Econ 1:331–346
Higgins EJ, Mason JR (2004) What is the value of recourse to asset backed securities? A clinical study 

of credit card banks. J Bank Finance 28:875–899
Im KS, Pesaran MH, Shin Y (2003) Testing for unit roots in heterogeneous panels. J Econom 

115(1):53–74
Jiang W, Nelson AA, Vytlacil E (2014) Securitization and loan performance: ex ante and ex post rela-

tions in the mortgage market. Rev Financ Stud 27(2):454–483
Kara A, Marques-Ibanez D, Ongena S (2016) Securitization and lending standards: evidence from the 

European wholesale loan market. J Financ Stabil 26:107–127
Keys BJ, Mukherjee T, Seru A, Vig V (2009) Financial regulation and securitization: evidence from 

subprime loans. J Monet Econ 56(5):700–720
Keys BJ, Mukherjee TK, Seru A, Vig V (2010) Did securitization lead to lax screening? Evidence from 

subprime loans. Quart J Econ 125(1):307–362
Keys BJ, Seru A, Vig V (2012) Lender screening and the role of securitization: evidence from prime and 

subprime mortgage markets. Rev Financ Stud 25(7):2071–2108
Keys BJ, Piskorski T, Seru A, Vig V (2013) Mortgage financing in the housing boom and bust. In: 

Glaeser E, Sinai T (eds) Housing and financial crisis. University of Chicago Press, pp 143–204
Kim D, Santomero AM (1988) Risk in banking and capital regulation. J Finance 43:1219–1233
Kim YS, Laufer S, Pence KM, Stanton R, Wallace N (2018) Liquidity crises in the mortgage market. 

Finance and Economics Discussion Series 2018–016, Board of Governors of the Federal Reserve 
System (US)

Koch TW, MacDonald SS (2015) Bank management, 8th edn. Cengage Learning

https://doi.org/10.1007/s11156-023-01223-7
https://doi.org/10.1002/ijfe.2840
https://doi.org/10.1002/ijfe.2840
https://doi.org/10.1007/s11156-022-01122-3
https://doi.org/10.1007/s11156-022-01122-3
https://doi.org/10.1080/1351847X.2020.1857812
https://doi.org/10.1016/j.econlet.2020.109412


468	 S. Filomeni 

1 3

Korgaonkar S (2023) The agency costs of tranching: Evidence from RMBS. J Financ Intermed 54:101030
Krainer J, Laderman E (2014) Mortgage loan securitization and relative loan performance. J Financ Serv 

Res 45:39–66
Loutskina E (2005) Does securitization affect bank lending? Evidence from bank responses to funding 

shocks. Working Paper, University of Virginia
Martynova N, Ratnovski L, Vlahu R (2020) Bank profitability, leverage constraints, and risk-taking. J 

Financ Intermed 44:100821
Michalak TC, Uhde A (2012) Credit risk securitization and bank soundness in Europe. Quart Rev Econ 

Finance 52:272–285
Mishkin FS (2008) On leveraged losses: lessons from the mortgage meltdown. U.S. Monetary Policy Forum 

Speech, February 29
Nijskens R, Wagner W (2011) Credit risk transfer activities and systemic risk: how banks became less 

risky individually but posed greater risks to the financial system at the same time. J Bank Finance 
35:1391–1398

Niu FF, Richardson GD (2006) Are securitizations in substance sales or secured borrowings? Capital-mar-
ket evidence. Contemp Account Res 23:1105–1133

Orr JM, Sackett PR, DuBois CLZ (1991) Outlier detection and treatment in I/O psychology: a survey of 
researcher beliefs and an empirical illustration. Person Psych 44(3):473–486

Pavel CA, Phillis D (1987) Why commercial banks sell loans: an empirical analysis. Econ Perspect 11:3–14
Piskorski T, Seru A, Vig V (2010) Securitization and distressed loan renegotiation: evidence from the sub-

prime mortgage crisis. J Financ Econ 97(3):369–397
Pennacchi GG (1988) Loan sales and the cost of bank capital. J Finance 43:375–396
Purnanandam A (2011) Originate-to-distribute model and the subprime mortgage crisis. Rev Financ Stud 

24(6):1881–1915
Rajan U, Seru A, Vig V (2015) The failure of models that predict failure: distance, incentives, and defaults. 

J Financ Econ 115(2):237–260
Ryan S, Tucker J, Zhou Y (2016) Securitization and insider trading. Account Rev 91(2):649–675
Sarkisyan A, Casu B (2013) Retained interests in securitisations and implications for bank solvency. Work-

ing Paper Series 1538, European Central Bank
Schmidt H (2023) Higher Loan Loss Provisions Demonstrate Credit-Quality Concerns at US Banks. Inter-

national Banker, October 6, available on https://​inter​natio​nalba​nker.​com/​banki​ng/​higher-​loan-​loss-​
provi​sions-​demon​strate-​credit-​quali​ty-​conce​rns-​at-​us-​banks/

Shrieves RE, Dahl D (1992) The relationship between risk and capital in commercial banks. J Bank Finance 
16:439–457

Stein J (2002) Information production and capital allocation: decentralized versus hierarchical firms. J 
Finance 57(5):1891–1921

Stiroh KJ (2006) New evidence on the determinants of bank risk. J Financ Serv Res 30:237–263
The Federal Deposit Insurance Corporation (FDIC) (2019) Bank and nonbank lending over the past 70 

years. Volume 1 3, Number 4
Tukey JW (1962) The future of data analysis. Ann Math Stat 33(1):1–67
Urban Institute (2019) Housing finance at a glance: a monthly chartbook, December 30
Villaluz G, Khalid U (2023) Credit quality concerns lead to higher provisions at US banks. S&P Global 

Market Intelligence, August 3, available on https://​www.​spglo​bal.​com/​marke​tinte​llige​nce/​en/​news-​
insig​hts/​latest-​news-​headl​ines/​credit-​quali​ty-​conce​rns-​lead-​to-​higher-​provi​sions-​at-​us-​banks-​76838​
565

Vermilyea TA, Webb ER, Kish AA (2008) Implicit recourse and credit card securitizations: What do fraud 
losses reveal? J Bank Finance 32:1198–1208

Wu S-W, Nguyen M-T, Nguyen P-H (2022) Does loan growth impact on bank risk? Heliyon 8(8):e10319
Wu D, Yang J, Hong H (2011) Securitization and banks’ equity risk. J Financ Serv Res 39:95–117
Yesol H, Kim YS (2023) Cheapest-to-deliver pricing, optimal MBS securitization, and welfare implications. 

J Financ Econ 150(1):68–93

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://internationalbanker.com/banking/higher-loan-loss-provisions-demonstrate-credit-quality-concerns-at-us-banks/
https://internationalbanker.com/banking/higher-loan-loss-provisions-demonstrate-credit-quality-concerns-at-us-banks/
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/credit-quality-concerns-lead-to-higher-provisions-at-us-banks-76838565
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/credit-quality-concerns-lead-to-higher-provisions-at-us-banks-76838565
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/credit-quality-concerns-lead-to-higher-provisions-at-us-banks-76838565

	Securitization and risk appetite: empirical evidence from US banks
	Abstract
	1 Introduction
	2 Related literature and hypothesis development
	2.1 The recourse hypothesis: theoretical, empirical, and institutional evidence
	2.2 The effects of the financial crisis: crisis and post-crisis
	2.3 Residential mortgages: the run-up to the financial crisis

	3 Data
	4 Estimated models
	4.1 Testing the recourse hypothesis
	4.2 Testing the crisis effect
	4.3 Testing the post-crisis effect
	4.4 Testing the recourse hypothesis and the crisis effect by asset class
	4.5 Control variables

	5 Results
	6 Robustness tests
	6.1 The financial crisis
	6.2 Bank heterogeneity

	7 Conclusions
	Appendix
	References




