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1. Introduction

Securitization has fundamentally altered the way in which financial intermediation
is organized as it has provided banks with an innovative way to improve efficiency and
performance. Banks may be incentivized to use securitization in order to improve their
cost of funding (Pennacchi, 1988), to improve their risk management (Cebenoyan and
Strahan, 2004), or to improve their profitability (Affinito and Tagliaferri, 2010). How-
ever, these benefits for individual banks remain largely theoretical given that empirical
evidence does not uniformly support them. Further, securitization was blamed for in-
creasing systemic risk and being a primary cause of the 2008 US mortgage crisis where

it acted as the vehicle for the increase in lower-quality subprime debt.

This paper contributes to three different strands of academic research. The first strand
aims to understand the effects of securitization on bank performance and stability. In
particular, this paper examines how securitization affects both bank profitability and
risk and how these effects in turn determine the net impact of securitization on bank
stability. The second strand is related to the effect of securitization on systemic risk
at the banking system level. This paper examines the commonality among the returns
from securitization activities of banks as an indicator of systemic risk in the banking
system. The third strand of research is related to the relationship between securitization
and monetary policy. In particular, this paper examines whether the low interest rates
in the aftermath of the global financial crisis have improved or worsened the effects of
securitization. That said, our analyses differentiate between the period that preceded
and the period that succeeded the global financial crisis of 2008 in order to account for

the structural differences in both the banking industry and securitization markets.

We first analyze the relationship between profitability and risk of banks that engage
in securitization activities compared to non securitizer banks. Given the dependency in
bank profitability and simultaneity between profitability and risk, we use a dynamic panel
data model to adjust for these issues. We estimate this model using the dynamic system
generalized method of moments (System-GMM) estimation method which accounts for
simultaneity, unobserved heterogeneity, and dynamic endogeneity in dynamic panel data

models. The results suggest a trade-off between profitability and risk for banks that en-



gage in securitization activities compared to non securitizer banks. In other words, for a

securitizer bank to increase its profitability, it needs to bear more risks.

We then analyze whether securitization activities can explain this trade-off between
profitability and risk. In so doing, we develop a framework that combines insights from
the strand of research that focuses on the effects of securitization on bank performance
(e.g. Casu et al., 2011, 2013) and the strand of research that focuses on the channels
through which securitization affects bank performance (e.g. Loutskina, 2011; Loutskina
and Strahan, 2009). In particular, we develop a structural model of bank performance
as a function of securitization activities, that consists of a system of simultaneous equa-
tions. This approach enables us to simultaneously consider the effects of securitization
on both profitability and risk, while accounting for the two main channels through which

securitization affects profitability and risk, namely liquidity and cost of funding.

The results show that securitization can explain why profitability and risk of securi-
tizer banks tend to increase together. On the one hand, securitization improves banks
profitability by allowing banks to sell less liquid loans and use the generated funds to
grant new loans, hence, increasing fee-based revenues. On the other hand, the increase
in profitability comes at the expense of increasing bank risk as banks expand their risk
taking securitization activities given their ability to securitize loans and shift associated

risk to capital markets.

Further, we propose a new index to measure the impact of securitization on bank
stability (S—score) that effectively captures banks’ net exposure to securitization activi-
ties. To construct this index, we adjust our structural model of the bank performance to
account for risk-adjusted profitability as a function of securitization activities, instead of
considering profitability and risk separately. As a result, the S—score can be thought of
as a measure of the sensitivity of the bank risk-adjusted profitability to its engagement in
securitization activities, where the sensitivities are estimated based on a structural model
of bank stability that accounts for the main channels through which securitization affects
bank risk-adjusted profitability. We estimate S—score at the loan portfolio level and the

overall balance sheet level, for both individual banks and the banking system as a whole.



The results show that securitization activities are destabilizing at the bank level. The
net impact of securitization on banks is generally negative when we measure bank per-
formance based on risk-adjusted profitability measures. This impact is negative whether
at the loans portfolio level or the overall balance sheet level. This destabilizing effect is
more significant in the period that led to the global financial crisis in 2008 compared to
the period that followed the crisis. In addition, the dynamics of S—score at the banking
system level show that the destabilizing impact of securitization is more severe in the
run-up to the global financial crisis, whereas it bottoms out during the crisis. Follow-
ing the crisis, the destabilizing effect seems to have declined. Nevertheless, neither our
estimate of S—score at the loan portfolio level nor at the balance sheet level show any
significant positive effects of securitization on bank stability, even in the aftermath of the

global financial crisis.

We further extend our analysis to evaluate the systemic effects of securitization at the
banking system level. To this end, we implement the principal components analysis ap-
proach suggested by Billio et al. (2012) to measure the commonality among returns from
securitization activities of banks as an indicator of the systemic effects of securitization
activities. It is expected that the first few components will capture a larger portion of
the total volatility when returns tend to move together, which is often associated with
crisis periods. Therefore, we analyze the systemic effects of securitization by examin-
ing the portion of volatility in returns from securitization activities that is explained by
the first few principal components. An increase in this portion is indicative of increased
commonality in returns from securitization activities and increased interconnectedness

among banks, and accordingly higher systemic risk.

The results suggest that the first principal component was increasing in the run-up to
the global financial crisis, and then peaked exactly at the end of 2008. On average, the
first principal component explains a much higher portion of the volatility in returns from
securitization activities in the period that preceded the global financial crisis compared
to the period that followed the crisis. This implies that securitization activities have

contributed to increasing interconnectedness among banks in the run-up to the global



financial crisis, hence increasing systemic risk in the banking system.

An interesting finding throughout our analysis is that the effects of securitization on
either profitability, risk, stability, or systemic risk differ significantly between the period
that preceded and the period that succeeded the global financial crisis of 2008. We put
forward an explanation for this difference. We argue that the severe decline in monetary
policy short-term interest rates might have affected bank incentives to securitize loans
and has mitigated the destabilizing impact of securitization on banks following the onset
of the crisis. We put this argument to the test using an identification strategy centred
around the exogenous monetary policy shock that coincided with the crisis. In particular,
to analyze how the net impact of securitization activities depends on monetary policy
interest rates, we employ a difference-in-differences (DID) approach in which we compare
the S—score of banks before and after the decline in monetary policy rates following the
crisis. In other words, we evaluate whether the destabilizing impact of securitization has
changed around the dramatic decline in short-term interest rates following the crisis. We
estimate this difference-in-differences model using a balanced window of eight years of

data surrounding the fourth quarter of 2008.

The results show that S—score, either measured at loan portfolio level or the balance
sheet level, has improved in the low interest rate period compared to the higher inter-
est rate period. Nevertheless, the magnitude of improvement in the destabilizing effect
of securitization is higher when measured at the loan portfolio level compared to being
measured at the balance sheet level. In addition, the magnitude of this improvement is
supported by our previous estimates of S—score at the banking system level. Overall, the
results support the mitigating role of low interest rates on the net impact of securitization

on bank stability as measured by S—score.

Finally, given that in response to the global financial crisis, several regulatory ini-
tiatives were enacted, the effect of monetary policy interest rates could be commingled
with the effects of other policy initiatives that coincided with monetary policy decline

following the crisis.*# Therefore, to check the robustness of our results from the difference-

4Examples include the Housing and Economic Recovery Act of 2008, and the Dodd-Frank Act of



in-differences analysis, we conduct an additional test in which we examine the impact of
monetary policy interest rates on the return and riskiness of securitization activities. This
approach has the added benefit of explicitly considering the direct impact of monetary
policy interest rates on the profitability and riskiness of securitization activities, which

translates into effects on bank stability.

The results support the view that the decline in monetary policy rates in the period
that followed the crisis has contributed to mitigating the destabilizing impact of secu-
ritization. On the one hand, our results show that changes in short-term interest rates
have positively affected both profitability and riskiness of securitization activities in the
run-up to and the period that followed the crisis. On the other hand, the results show
that the magnitude of this impact declines significantly in the period that followed the
crisis, with a more dramatic decline in the case of riskiness of securitization activities. Put
together, these findings lead us to conclude that the decline in monetary policy interest
rates have worked to mitigate the destabilizing impact of securitization in the aftermath
of the crisis.

This paper contributes to the strand of literature that explores the impact of securitization
on bank performance. Securitization enables banks to convert illiquid assets quickly into
cash and to remove liabilities associated with these assets from their balance sheets. The
cash proceeds from securitization can be used in different ways. For example, it can be
used to replace existing funding sources such as deposits, consequently, reducing interest
expense accrued for these deposits, and leading to higher reported earnings (Marques-
Ibanez and Scheicher, 2012). Additionally, banks can use these proceeds to grant new
loans that can be securitized later, thus repeating the same process and creating an asset-
securitization pipeline structure (Wolfe, 2000). This structure allows banks to receive fee
income for servicing the securitized loans, and to improve their return on equity effec-
tively because the new income can be supported by a smaller equity base (Kopff and
Lent, 1990). Moreover, proceeds from securitizations can be reinvested in loans directed
to new profitable projects, thus aligning the average rate of the bank’s loan portfolio
with the market rate and increasing the bank’s income from interest (Thomas, 1999).

These views on the positive impact of securtitization are also supported by some em-
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pirical studies. While Greenbaum and Thakor (1987) suggest that securitization allows
banks to specialize in activities of comparative advantage and to shifting the activities of
comparative disadvantage, Boot and Thakor (1993) show that in the presence of asym-
metric information, securitization of assets enables the issuer to increase its expected
revenue. Nevertheless, studies on the U.S. banks are not conclusive. Jiangli et al. (2008)
show that U.S. banks would have been more profitable without securitization activites,
whereas Casu et al. (2013) compare between securitizers and non-securitizers based on
different performance indicators, and find that profitability is significantly and positively

affected by securitization.

This paper also contributes to the line of research on the impact of securitization on
bank risk. Instefjord (2005) suggest that this impact is twofold. On the one hand, it
may reduce bank risk by shifting credit risk to the market and improving risk sharing
opportunities. In support of this view, Cebenoyan and Strahan (2004) argue that aggres-
sive use of securitization encourages banks to take more risk; however, the new risk is
still outweighed by the credit risk initially transferred to investors. Jiangli et al. (2008)
show that securitization reduces insolvency risk. They provide evidence that, during the
2007-2009 credit crisis, mortgage credit and securitization markets disorders were due
to excess supply in those markets. Affinito and Tagliaferri (2010) show that banks tend
to keep high-quality loans while securitizing their worst loans. Similarly, some studies
demonstrate that in the run up to the credit crisis, US banks managed to securitize their
worst mortgage loans, thus reducing credit risk (see Mian and Sufi, 2009). On the other
hand, securitization may increase bank risk due to the increase in risk taking and recourse
or other seller-provided credit enhancements (Higgins and Mason, 2004). Ambrose et al.
(2005) suggest a positive effect of securitization on bank credit risk due to retaining riskier
loans while selling safer ones in response to regulatory requirements. Calomiris and Ma-
son (2004) and Casu et al. (2011) show that high amounts of outstanding securitizations
reduced U.S. banks risk appetite prior to the financial crisis. They attribute this to the
recourse hypothesis implying an already high credit risk. Moreover, Bedendo and Bruno
(2012) provide evidence that U.S. banks intensively used securitization to obtain funds,
in times of frozen liquidity markets during the financial crises, at the expense of higher

overall bank risk. Similar evidence is provided for European banks in Uhde and Michalak



(2010) and for Italian banks in Battaglia and Gallo (2013).

The remainder of this paper is organised as follows. Section 2 provides an institutional
background and an overview of the data sample. Section 3 analyzes the relationship
between profitability and risk of securitizers. Section 4 explains the trade-off in bank
performance using securitization activities. Section 5 analyzes the impact of securitization
on bank stability and systemic risk. Section 6 evaluates the role of monetary policy in

determining the effects of securitization. Section 7 concludes the paper.

2. Background and Data

This section provides an overview of the US banking industry and securitization mar-
ket, in addition to the data sample and variables used throughout the analysis in subse-

quent sections.

2.1. Institutional Background

The US banking industry has experienced an enormous transformation over the course
of the last few decades. Omne of these transformations was a trend of increase in the
portion of industry income generated from fees-based activities (such as securitization)
rather than interest-generating activities starting from the 1980s. This trend has funda-
mentally altered the risk-return profiles of US banks over the last few decades (DeYoung
and Roland, 2001). Particularly, banks cost of production were static or declining and
there has been an increase in total revenues from traditional and non-traditional sources.
This meant that by the mid-2000s, US banks profitability was very strong (Carlson and
Weinbach, 2007). Indeed, until mid-2007 it was widely perceived that the US banking
system was sound and performing well, particularly because banks capital holdings and
profitability appeared to be high and at record levels. Nevertheless, Clark et al. (2007)
emphasize how the increasingly fee-focused strategies of large US banks expose these
banks to economic and business cycle volatility. With the onset of the mortgage crisis,
problems in the housing market spilled over to the banking industry. The increased num-
ber of foreclosures and defaults in mortgages led to a decline in the value of securitized
assets and reduced investors appetite for such securities and accordingly problems within

the US banking industry (Gerardi et al., 2008).
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Figure 1: Securitization Market in the United States
This figure presents the main developments in the US securitization market between 2002 and 2017. Panel
(A) shows issuances of Asset-Backed Securities (ABS) and Mortgage-Back Securities (MBS). Panel (B)
shows outstanding amounts of Asset-Backed Securities (ABS) and Mortgage-Back Securities (MBS).

All amounts are in billions of US Dollars.

Association (SIFMA).

Data Source: Securities Industry and Financial Markets



In the US, securitization origins go back to the early 1970s, when Government Na-
tional Mortgage Association (Ginnie Mae) started to sell mortgage loans (Marques-Ibanez
and Scheicher, 2009). Then, In the 1980s, the market grew with the issuances of securities
by the semi-governmental agencies, Federal Home Loan Mortgage Corporation (Freddie
Mac) and the Federal National Mortgage Association (Fannie Mae). Initially, securiti-
zation processes included mortgage loans forming what is known as Mortgage Backed
Securities (MBS). Later, they expanded to include other types of loans forming what is
known as Asset Backed Securities (ABS). Furthermore, in the run-up to the 2008 credit
crisis, more sophisticated forms of securitization were developed such as Collateralized
Mortgage Obligations (CMO). Securitization activities played a pivotal role for the hous-
ing market in the run-up to the credit crisis of 2008 as the Asset Backed Securities (ABS)
and covered bonds provided between 20 and 60 per cent of the funding for new residen-

tial mortgage loans originated in mature economies (International Monetary Fund, 2009).

Figure 1 presents the issuances and outstanding amounts of ABS and MBS in the
US between 2002 and 2017. Historically, the MBS activities have dominated the securi-
tization market. The total volume of outstanding MBS in the US increased from $347
million in 1970 to nearly $8.92 trillion at the end of 2016, while the ABS market moved
from $1.2 billion in 1985 to nearly $1.33 trillion at the end of 2016 (Securities Industry
and Financial Markets Association, 2016). Also, it is worth noting that the outstanding
securitization amounts reached a peak of $11 trillion at the end of 2007, exactly before the
onset of the credit crisis of 2008. In addition, the growth in securitization activities was
rapid in the run-up to the global financial crisis, but contracted sharply since the financial
crisis in 2008 as shown by the large declines in the securitization issuances. For example,
Securitization issuance, including agency and non-agency MBS and ABS, totalled $2.2
trillion in 2016 which is equivalent to around two-thirds of the pre-crisis annual rate, and

mainly driven by agency MBS.

2.2. The Data

In this subsection, we provide an overview of the data sample and variables used in

our analysis.
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2.2.1. Sample

This paper considers the effect of securitization activities on the profitability and risk
of banks, and how the changes that securitization causes in bank performance affect its
stability. We further consider how the impact of securitization on bank performance and
stability depends on the prevailing monetary policy. We obtain data on securitization
activities of the U.S commercial banks from the Reports of Condition and Income (Call
Reports), which are available quarterly from the Federal Financial Institutions Examina-
tion Council (FFIEC).?> Given that these detailed information on securitization activities
started to be required from reporting banks from the second quarter of 2001, our sample
covers the period from 2001Q2 through 2017Q4. We also use the Call Reports data for
other information about bank profitability and risk. In addition, our monetary policy
and macroeconomic data come from the Federal Reserve Economic Data (FRED), while
data on the U.S banking industry are retrieved from the World Development Indicator

(WDI) database provided by the World Bank.

When constructing the sample, bank-quarters with missing information on total as-
sets, liquidity, loans, deposits, capital, and net income are excluded from the data set.
Exploring the data set shows that securitization activities of small banks are infrequent
and insignificant. Therefore, we also exclude any bank-quarters with total assets less
than $500 million. In addition, to ensure that the sample is as balanced as possible, we
exclude banks that are acquired through a merger or acquisition using bank mergers data
from the Federal Reserve National Information Center. Specifically, we exclude the target
bank in the quarters before a merger. Furthermore, to prevent the possibility of outliers
driving the results, quarterly variables computed from the sample are winsorised at the
1% level, that is, the smallest and largest 1% of the values of each variable is replaced
with the closest value. The final data set contains 81,326 bank-quarters. To analyse
differences in the securitization effects over the sample period, we separate the sample
into two subsamples: 2001Q2-2008Q4 and 2009Q1-2017Q4. The first period represents

tight monetary policy with relatively high interest rates and the second period represents

5The data are available as complete balance sheet, income statement, and detailed supporting sched-
ules for each reporting bank. Data about securitization activities of the reporting banks are included in
a separate schedule for off-balance-sheet items (RC-S).
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a loose monetary policy with relatively low interest rates. In the subsections below, we

discuss these data and variables in more detail.

2.2.2. Bank Securitization Activities

The main explanatory variable in our analysis is the amount of outstanding securi-
tization. We measure securitization by the ratio of all outstanding securitized loans to
total assets. Further, for robustness we divide outstanding securitization into mortgage-
backed securitization which includes both residential and commercial mortgage-backed
securitized loans, and asset-backed securitization which includes consumer credit, auto
loans, credit cards, and commercial and industrial loans. While scaling securitized loans
by total assets or total loans yields similar empirical results, we opt to use the ratio of
securitization to total assets. Scaling by total assets allows for better interpretation of

results given that other bank-level variables are calculated as ratios of total assets.

2.2.83. Bank Profitability and Risk

Given our focus on the effects of securitization on bank performance, we use two
measures of bank profitability that are widely used in literature: return on assets and
net interest margin (Berger, 1995). Return on assets is the traditional measure of bank
profitability that measures how well bank assets are being used to generate profits. It
is calculated as the ratio of net income to total assets, hence, it corrects for bank size.
Securitization activities are expected to affect return on assets directly given that income
from securitization is included when calculating net income of banks. Net interest margin
is another useful measure of bank profitability that is calculated as the difference between
interest income and interest expenses scaled by total assets. Securitization activities are
expected to affect net interest margin indirectly through their impact on the composition
and quality of the loan portfolio which in turn determines the interest income. Using
these two different measures provides an advantage as it allows us to capture the overall
effects of securitization on bank profitability when using return on assets, while we can
assess the effects of securitization on the profitability of the bank loan portfolio using net

interest margin.

In addition, given our focus on the effects of securitization on bank performance,

we use two different proxies for bank risk following (Casu et al., 2013) including the
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ratio of risk-weighted assets and allowances ratio. The first measure is calculated as the
ratio of risk-weighted assets to total assets and captures the overall riskiness of bank
assets. This measure is more suitable to account for the overall impact of securitization
on bank risk. Alternatively, we use the allowances ratio which is calculated as the ratio
of allowance for loan losses to total assets as another proxy for bank risk. This measure
captures the riskiness of the bank loan portfolio, hence enables us to focus on the effects

of securitization on the riskiness of the bank loan portfolio as comparable to total assets.

2.2.4. Monetary Policy

Critical to our analysis is the role of monetary policy in determining the effect of secu-
ritization on bank performance and stability. Specifically, to proxy the monetary policy
stance, we use end of quarter effective federal funds rate provided by the Board of Gov-
ernors Release H.15. The federal funds rate is the prevalent measure of monetary policy
in empirical work and is well suited to capture the stance of monetary policy because it
is sensitive to shocks to the supply of bank reserves and increases in its level represent
monetary policy tightening (Bernanke and Blinder, 1992). Figure 2 presents the end-of-
quarter effective federal funds rate in the United States over the sample period from 2001
to 2017. To analyse differences in the securitization effects over the sample period, we
use this measure to separate the sample into two sub-periods. The first sub-period starts
from 2001Q2 through 2008Q4 and represents monetary policy tightening with relatively
high federal funds rates. The second sub-period starts from 2009Q1 through 2017Q4 and

represents monetary policy loosening with relatively low federal funds rates.

2.2.5. Summary Statistics

Table 1 presents summary statistics for various variables in our sample. We report
the mean, standard deviation, minimum and maximum values for each variable for the
full sample and for the two sub-samples of high and low interest rates. Panel A shows
that the composition of banks’ balance sheets has changed over time. Of the noticeable
changes is the average decline in return on assets from 0.75% to 0.47%, while the net
interest margin has slightly declined from 2.3% to 2.07%, on average. Meanwhile, the
overall riskiness of bank assets has improved as measured by risk-weighted assets (77%

versus 71%), while the allowances ratio has remained stable at around 1.5% and 1.7%.
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Figure 2: Federal Funds Rate in the United States
This figure presents the end-of-quarter effective federal funds rate in the United States over the sample
period from 2001 to 2017. Data Source: Federal Reserve Economic Data (FRED).

When comparing statistics for securitization activities between the two sub-periods
as shown in panel B, we notice a significant decline in outstanding securitized loans
from 37.97% to 18.56%. The decline is more severe for asset backed securitization as
compared to mortgage-backed securitization. In addition, the net securitization has wit-
nessed a severe decline from 1.9% to 0.29%. This is consistent with the impairment of
the securitization markets and the decline in issuances following the credit crisis. Turning
to monetary policy, panel C shows that federal funds rate has declined significantly from

2.78% in the first sub-period as compared to 0.28% in the second sub-period.

3. The Trade-off Between Profitability and Risk

In this section, we empirically evaluate the relationship between profitability and risk
of banks that engage in securitization activities. Literature on the determinates of bank
profitability is voluminous with a focus on two broad groups of determinants: internal
and external. Internal determinants of bank profitability are those factors that can be

altered by the bank decisions, while external determinants include industry-specific and
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macroeconomic factors that are not under the control of banks.

The literature reports a variety of internal factors that determine bank profitability
with bank risk being a major factor that affects profitability. The predominant types
of risks that affect banks are credit risk, market risk, and liquidity risk. Higher credit
risk implies higher loan loss provisions, and accordingly lower returns achieved by banks.
Hence, excess exposure to credit risk reduces profitability (Bourke, 1989; Miller and
Noulas, 1997). The impact of liquidity risk on bank profitability is less straightforward.
Liquidity can affect bank profitability in both directions. It can reduce profitability when
liquid assets with lower rates of return increase (Guru et al., 2002; Molyneux and Thorn-
ton, 1992), still some empirical research shows a positive impact of liquidity on bank
profitability (Bourke, 1989; Pasiouras and Kosmidou, 2007). Bank size captures the abil-
ity of a bank to reduce costs due to economies of scale and scope and hence increasing
profitability (Goddard et al., 2004). The level of capital can also affect bank profitability.
It can improve profitability if it improves the soundness of the bank resulting in lower
cost of funding from other sources (Demirgiic-Kunt and Huizinga, 1999; Pasiouras and
Kosmidou, 2007) or it can reduce bank profitability if banks are required to increase
their balance of high quality assets that qualify as capital, but have relatively low rates
of return (Dietrich and Wanzenried, 2011). In addition, some studies show that cost of
funding has a direct and positive impact on profitability (Berger, 1995; Demirgii¢-Kunt
and Huizinga, 1999; Kosmidou, 2008; Kosmidou et al., 2007). The balance sheet compo-
sition can also affect bank profitability. For instance, the higher the loans to assets ratio,
the higher the bank profitability because lending portfolio is expected to generate higher

returns compared to other asset categories.

Additionally, competition is the main industry-specific determinant of bank prof-
itability. It might improve efficiency leading to cost reductions and higher profitability
(Claessens and Laeven, 2004), or it might force banks to charge lower rates on lend-
ing resulting in lower profitability (Martinez-Miera and Repullo, 2010). Furthermore,
real GDP growth is a macroeconomic determinant of bank profitability. It captures
the improvement in business conditions and increased demand for lending leading to

higher profitability as shown by Demirgiic-Kunt and Huizinga (1999). Inflation measures
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macroeconomic stability and can also affect bank profitability because unanticipated in-
flation can lead to inaccurate pricing of loans and increase in loan loss rates which implies

lower profitability (Lee and Hsieh, 2013).

3.1. Econometric Specification

As discussed above, we aim to investigate the relationship between profitability and
risk of banks that engage in securitization activities in comparison with other banks that
do not participate in securitization market. Specifically, we investigate the change in
profitability of banks in a specific quarter in response to changes in bank risk, depending
on the banks’ exposure to the securitization activities. Further, we expect bank prof-
itability to show dependency over time. Therefore, we estimate the following dynamic

panel data model:

PROFIT;;=«; + By PROFIT; ;1 + B2 iSEC + B3 iSEC*RISK; 11 + v X1 + 0y + €54

(1)
where PROFIT;,; denotes bank profitability, RISK;; denotes bank risk, and X;; is a
vector of control variables. iSEC is a binary indicator variable that takes the value 1
if the bank has securitization activities in a given quarter and zero otherwise. The sub-
indices 7 and ¢t denote banks and time, respectively. The parameters to be estimated are
a;, 1, B2. B3, and 7. 0, is a time-specific fixed effect. €, is an error term. In this spec-
ification, we specifically focus on 3, the interaction of the banks risk with the exposure

of the bank to the securitization activities.

We use two different measures for profitability: net interest margin and return on
assets. We also use two different measures for bank risk including the one-period lagged
ratio of risk-weighted assets to total assets and the one-period lagged ratio of loan loss
allowance to total assets. In addition, to help mitigate omitted variables bias, we control
for bank-specific, industry-specific, and macroeconomic factors that might affect bank
profitability, risk or both. First, we include the natural log of total assets to control for
bank size which is expected to affect its profitability. This can be due to the economies
of scale or the ability of large banks to lend more (Goddard et al., 2004), and accordingly

to have better access to the securitization market due to their large and homogeneous
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loans portfolios (Loutskina, 2011). Second, we include in the regression the equity ra-
tio calculated as the ratio of Tier 1 risk-based capital to total assets. Maintaining high
capital levels provides the bank with protection in case of a banking crisis, and against
different risks resulting from the bank exposure to outstanding securitizations. Moreover,
the protection provided by capital buffer supports the bank’s profitability in the long run
(Berger, 1995). Third, to control for balance sheet composition, we include two measures:
the ratio of trading assets to total assets to account for other sources of bank profitability
other than lending, and the ratio of deposits to total assets to account for stability of
bank funding. Fourth, to control for competition in the banking system, we include the
Boone indicator calculated as the elasticity of bank profits to marginal costs (Boone,
2008). The more negative the Boone indicator, the higher the degree of competition in
the banking system because the effect of reallocation is stronger. Estimations of this
measure are retrieved from World Development Indicator (WDI) database provided by
the World Bank. Finally, we include the rate of growth in real Gross Domestic Product
(GDP) to account for macroeconomic developments that could affect bank profitability
and risk. It is expected that changes in GDP growth capture the effects of the busi-
ness cycle on bank’s profitability (Demirgiic-Kunt and Huizinga, 1999). All variables are
lagged for one period to allow the effects of securitization activities to be realized in bank

profitability and risk and to avoid simultaneity.

We estimate the model presented in Equation 1 using the dynamic system generalized
method of moments (System-GMM) estimator in order to obtain consistent and unbi-
ased estimates of the model parameters. This estimator was introduced by Arellano and
Bond (1991) and further developed in Arellano and Bover (1995) and Blundell and Bond
(1998). Using the System-GMM estimator provides several advantages in estimating our
model including its ability to correct for different sources endogeneity (Wintoki et al.,
2012). First, it accounts for simultaneity that stems from the fact that financial variables
are likely to be determined simultaneously. For instance, for banks to achieve specific
levels of profitability, bank risk taking can be adjusted which might hide the actual re-
lation between profitability and risk. Second, the System-GMM estimator accounts for
unobserved heterogeneity where some variables are omitted because they are unobserv-

able, which could result in inconsistent estimates. An example of these unobservable
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variables include management skills and ability that cannot be measured easily. Third,
The System-GMM estimator accounts for dynamic endogeneity in dynamic panel data
models. Specifically, including the lagged dependent variable as a regressor makes it en-
dogenous to fixed effects in the error terms. This gives rise to dynamic endogeneity in
the model specification, resulting in positive correlation between the regressor and error
terms which violates the assumptions required for traditional estimators such as ordinary
least squares. Thus, employing the System-GMM estimator to estimate our model pro-
vides the most consistent estimates as it accounts for the three aforementioned sources

of endogeneity.

The System-GMM estimator builds a system of two equations; one in differenced vari-
ables to eliminate the potential sources of omitted variables bias in estimation and the
original equation in levels to improve the efficiency of estimation (Arellano and Bover,
1995). The method then uses lags of the dependent and independent variables as in-
struments. In particular, variables in levels are instrumented with suitable lags of their
own first differences, while the differenced variables that are not strictly exogenous are
instrumented with all their available lags in levels. To assess the model specification we
use two tests. First, to assess autocorrelation between error terms and regressors, we
use the Arellano-Bond test for autocorrelation which is applied to the differenced resid-
uals in order to purge the unobserved and perfectly autocorrelated individual-level effect
(Arellano and Bond, 1991). Second, to assess the validity of instruments, we use the
Hansen J-statistic for overidentifying restrictions which tests whether the instruments,
as a group, appear exogenous, and is robust to heteroskedasticity and autocorellation
(Roodman, 2009). Further, we use two-step robust estimation which is asymptotically
more efficient than one-step estimation. Finally, to compensate for the downward-biased
standard errors which result when using two-step System-GMM (Arellano and Bond,
1991; Blundell and Bond, 1998), we implement the finite-sample correction method de-

rived by Windmeijer (2005) to the two-step covariance matrix.

3.2. Empirical Results

Table 2 reports the results of estimating the model specified in Equation 1. The re-

sults confirm the dependency in bank profitability and justify our use of a dynamic panel

19



data model. Columns (1) and (2) show that on average a 1% increase in return on assets
is associated with an increase of 0.47% and 0.52% in return on assets in the following
period, respectively. Similar results are obtained when using net interest margin as the
measure of bank profitability. Turning to assess the impact of bank risk on its profitabil-
ity, we focus on the coefficient on the interaction variable between ¢:SFEC" and bank risk.
Columns (1) and (2) show the results using return on assets as the profitability measure.
Since both profitability and risk measures are scaled by total assets, column (1) shows
that a 1% increase in risk-weighted assets increases return on assets by about 0.09%. This
increase is for the securitizer banks (iSEC is 1) compared to non securitizers (i.SEC is
0). Similarly, column (2) shows that a 1% increase in allowances ratio increases return on
assets by about 0.29%. The results hold when using net interest margin as our measure
of bank profitability with even larger magnitude of impact. Column (3) shows that net
interest margin of a securitizer bank increases by about 0.27% on average when its risk-
weighted assets increases by 1%. Finally, column (4) shows that net interest margin of a
securitizer bank increases by about 0.69% on average when its allowance ratio increases
by 1%. It is worth mentioning that the impact of bank risk becomes even larger when we
focus on the riskiness of the loan portfolio measured by the loan loss allowance ratio as
compared to the overall riskiness of bank assets as measured by the risk-weighted assets
ratio. This implies that the contribution of the bank’s loan portfolio to its profitability

is larger compared to other assets categories.

3.3. Further Evidence

To check the robustness of our results presented above, we perform two further anal-
yses. In the first analysis, we examine whether the results hold for two subperiods: the
first is 2001Q2-2008Q4 which represents the run-up to the global financial crisis in 2008,
and second is 2009Q1-2017Q4 which represents the period that followed the crisis. Our
motivation is to study whether the structural changes in the banking industry and se-
curitization markets after the crisis have altered the relation between bank profitability
and risk. The results of these specifications are presented in Table 3. Two findings are
worth mentioning based on these results. First, the main results hold before and after
the financial crisis: there is a positive and significant relationship between bank risk and

bank profitability for securitizer banks compared to non-securitizer banks. This result
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Table 2: The Impact of Bank Risk on Bank Profitability I.

This table shows the results of examining the impact of bank risk on bank profitability for securi-
tizer compared to non-securitizer banks. Model specifications in columns 1 through 4 are estimated
using the System-GMM estimation method. The sample includes quarterly data from 2001Q2 through
2017Q4. Return_on_Assets is the return on assets calculated as the ratio of net income to total assets.
Net_Interest_Margin is the net interest margin calculated as the ratio of net interest income to total
assets. 1SEC is an indicator variable that takes a value of 1 if the bank has securitization activities,
and a value of 0 otherwise. RWA is the ratio of risk-weighted assets to total assets. ALLOW is the
ratio of loan loss allowance to total assets. Size is the natural logarithm of total assets. Equity is the
ratio of Tier 1 risk-based capital ratio to total assets. Trading_Assets is the ratio of trading assets to
total assets. Deposits is the ratio of bank deposits to total assets. Boone_Ind is the quarterly estimation
of Boone indicator for the banking system. GDP_Growth is the rate of growth in real gross domestic
product. Standard errors in parentheses. * ** *** denote statistical significance at the 10%, 5%, and 1%
level respectively.

Return_on_Assets; Net_Interest_Margin,

0 @) G) 4
Return_on_Assets;_; 0.4747%F%  0.5204***

(0.0031) (0.0023)

Net_Interest_Margin;_; 0.089***  (0.0928%**
(0.0012) (0.0008)
iSEC -0.0665%**  -0.0046***  -0.1992*%**  _0.0451%**
(0.005) (0.0004) (0.0148) (0.003)
iISECx RWA,_; 0.0893*** 0.2659%**
(0.0065) (0.0193)
iISECxALLOW,_; 0.2939%** 0.6885***
(0.0182) (0.1716)
Size;_q 0.0002***  0.0001** 0.0001 0.0001
(0.0001) (0.0001) (0.0001) (0.0001)
Equity,;_; 0.0232*%**  (0.0187***  0.0052 0.0046
(0.0026) (0.0016) (0.0039) (0.0044)
Trading_Assets;_; -0.0347***  -0.0062 -0.1497***  -0.0135
(0.0116) (0.004) (0.0395) (0.014)
Deposits;_1 0.002***  0.0013***  0.0224***  0.0147***
(0.0007) (0.0003) (0.0018) (0.001)
Boone_Ind;_; -0.0089***  _0.0239*** _0.0088*** _0.0733***
(0.0028) (0.0015) (0.0033) (0.0023)
GDP _Growth;_; 0.0005***  0.0005***  0.0007***  0.0007***
(0.0001) (0.0001) (0.0001) (0.0001)
# of Obsevations 77787 77251 77787 77251
# of Banks 2687 2672 2687 2672
# of Instruments 51 51 51 51
AR(1) 0.000 0.000 0.000 0.000
AR(2) 0.586 0.509 0.071 0.139
Hansen Test 0.082 0.201 0.342 0.243
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Table 3: The Impact of Bank Risk on Bank Profitability II.

This table shows the results of examining the impact of bank risk on bank profitability for securitizer
compared to non-securitizer banks over two sub-periods: 2001Q2-2008Q4 and 2009Q1-2017Q4. Model
specifications in columns 1 through 8 are estimated using the System-GMM estimation method. The
sample in columns 1 through 4 includes quarterly data from 2001Q2 through 2008Q4. The sample in
columns 5 through 8 includes quarterly data from 2009Q1 through 2017Q4. Return_on_Assets is the
return on assets calculated as the ratio of net income to total assets. Net_Interest_Margin is the net
interest margin calculated as the ratio of net interest income to total assets. «SEC is an indicator
variable that takes a value of 1 if the bank has securitization activities, and a value of 0 otherwise.
RWA is the ratio of risk-weighted assets to total assets. ALLOW is the ratio of loan loss allowance
to total assets. Size is the natural logarithm of total assets. Equity is the ratio of Tier 1 risk-based
capital ratio to total assets. Trading_Assets is the ratio of trading assets to total assets. Deposits is the
ratio of bank deposits to total assets. Boone_Ind is the quarterly estimation of Boone indicator for the
banking system. GDP_Growth is the rate of growth in real gross domestic product. Standard errors in
parentheses. * ** *** denote statistical significance at the 10%, 5%, and 1% level respectively.

2001Q2-2008Q4 2009Q1-2017Q4
Return_on_Assets; Net_Interest_Margin; Return_on_Assets; Net_Interest_Margin;
1) 2 3) (4) (5) (6) (7 (8)
Return_on_Assets;_1 0.3589***  (0.4763*** 0.4869***  0.4676***
(0.0051) (0.0031) (0.0047) (0.005)
Net_Interest_Marging_q 0.1687***  (0.1969*** 0.1835***  (.2252***
(0.0023) (0.0021) (0.0015) (0.0009)
iSEC -0.1267%%F  -0.0093***  -0.0038*** _0.0018*** _0.014* 0.0106***  -0.2119***  -0.0006*
(0.0106) (0.0007) (0.0005) (0.0004) (0.0072) (0.0015) (0.0198) (0.0003)
iISECxRWA;_; 0.163%** 0.896%** 0.02%* 0.2928***
(0.0133) (0.0676) (0.01) (0.027)
iISECxALLOW,_; 0.696%** 0.6305%** 0.2259*** 0.3423***
(0.0279) (0.0578) (0 .0216) (0.024)
Size;_1 0.0002** 0.0001 0.0005***  0.0005***  0.0002***  0.0002 0.0004***  0.0001**
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0001)
Equity;—1 0.0188***  (.01*** 0.0143***  0.0192%**  (.025%** 0.0193***  0.0121* 0.0637***
(0.0041) (0.0019) (0.005) (0.0052) (0.0031) (0.0033) (0.0067) (0.0046)
Trading_Assets;_1 -0.0802*%*F*  -0.0161*** -0.0262*** -0.0302*** -0.0075 0.0075 -0.2052%*%*%  _0.0516%**
(0.0193) (0.0054) (0.0083) (0.0087) (0.0069) (0.0112) (0.0273) (0.0108)
Deposits;_1 0.008*** 0.001* 0.014%** 0.013%** -0.0011* -0.0027*FFF  0.0134**%*  0.0044***
(0.0014) (0.0005) (0.0008) (0.0008) (0.0006) (0.0007) (0.002) (0.0008)
Boone_Ind;_1 0.0257***  0.0032 0.0065** 0.0121%%%  _0.0427***%  -0.0275%*%*  _0.1734*** _0.1378***
(0.0067) (0.0034) (0.0033) (0.0033) (0.0057) (0.0053) (0.0051) (0.0021)
GDP_Growth;_; 0.0004***  0.0004***  0.0009***  0.0008*¥**  0.0004***  0.0004***  0.0011%**  0.0007***
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
# of Observations 30321 30102 30321 30102 47466 47149 47466 47149
# of Banks 1783 1772 1783 1772 2144 2131 2144 2131
# of Instruments 29 29 29 29 34 34 34 34
AR(1) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
AR(2) 0.432 0.467 0.142 0.113 0.612 0.567 0.093 0.112
Hansen Test 0.071 0.021 0.432 0.321 0.001 0.113 0.231 0.481
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holds when using different measures for both bank risk and profitability. Second, there
is a decline in the impact of risk on profitability in the period that followed the crisis.
For example, A 1% increase in risk-weighted assets after the crisis leads to an increase
of 0.02% in return on assets compared to 0.16% before the crisis. This result also holds

when using different measures for both bank risk and profitability.

In the second analysis, we examine whether the results hold for different types of
securitization activities. To this end, we estimate the model specified in Equation 1 after
introducing two different indicator variables instead of ¢SEC'". The first indicator variable
is tM BS that takes 1 if the bank has outstanding amounts of mortgage-backed securi-
tization, and takes 0 otherwise. The second indicator variable is iABS that takes 1 if
the bank has outstanding amounts of asset-backed securitization, and takes 0 otherwise.
The results of this specification are reported in Table 4. The results show that the main
results presented above still hold for different types of securitization activities. Bank
risk significantly and positively affect bank profitability for both mortgage-backed and
asset-backed securitizer banks compared to non-mortgage-backed and non-asset-backed
securitizer banks, respectively. In addition, the results also show that the impact is larger
for asset-backed securitizers compared to mortgage-backed securitizers. For example, a
1% increase in risk-weighted assets leads to an increase of 0.06% in return on assets for
mortgage-backed securitizers compared to 0.13% for asset-backed securitizers. These re-

sults holds when using different measures for both bank risk and profitability.

4. Can Securitization Explain the Profitability-Risk Trade-off?

The results presented in section 3 establish that, for banks that engage in securiti-
zation activities, to increase profitability they should expect to bear more risk. In this
section, we extend the analysis to examine whether securitization activities can explain
why securitizers encounter this trade-off between profitability and risk. Our strategy of
analyzing the role of securitization in explaining this trade-off relies on simultaneously
studying two channels through which securitization affects both bank profitability and
risk: liquidity and cost of funding.
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Table 4: The Impact of Bank Risk on Bank Profitability III.

This table shows the results of examining the impact of bank risk on bank profitability for mortgage-
backed securitizer compared to non-mortgage-backed securitizer banks and for asset-backed securitizer
compared to non-asset-backed securitizer banks. Model specifications in columns 1 through 8 are es-
timated using the System-GMM estimation method. The sample period includes quarterly data from
2001Q2 through 2017Q4. Return_on_Assets is the return on assets calculated as the ratio of net income
to total assets. Net_Interest_Margin is the net interest margin calculated as the ratio of net interest
income to total assets. iMBS (iABS) is an indicator variable that takes a value of 1 if the bank has
mortgage-backed (asset-backed) securitization activities, and a value of 0 otherwise. RWA is the ratio of
risk-weighted assets to total assets. ALLOW is the ratio of loan loss allowance to total assets. Size is
the natural logarithm of total assets. Equity is the ratio of Tier 1 risk-based capital ratio to total assets.
Trading_Assets is the ratio of trading assets to total assets. Deposits is the ratio of bank deposits to total
assets. Boone_Ind is the quarterly estimation of Boone indicator for the banking system. GDP_Growth
is the rate of growth in real gross domestic product. Standard errors in parentheses. * ** *** denote
statistical significance at the 10%, 5%, and 1% level respectively.

Return_on_Assets; Net _Interest_Margin,

(1 2 (3) (4) (5) (6) @) (8)
Return_on_Assets;_1 0.5241%%%  (.512%** 0.4699%**  (.5185***

(0.0023) (0.0023) (0.003) (0.0023)

Net_Interest_Marging_q 0.2003***  (0.2173**%*  0.1015***  0.1013***
(0.0013) (0.0007) (0.001) (0.0007)
iMBS -0.0048*%**  -0.0091*** -0.2601%**  -0.0227***
(0.0013) (0.0016) (0.0382) (0.0042)
iMBSxRWA,;_; 0.0621%** 0.2651%**
(0.0063) (0.0526)
iMBSxALLOW,_; 0.1901%** 0.3388***
(0.0084) (0.2973)
iABS -0.1051%**  _0.0059%** -0.2939%*%*  _0.0721%**
(0.0068) (0.0006) (0.0215) (0.0041)
iABSxRWA;_; 0.1317*** 0.3567***
(0.0081) (0.0252)
iABSxALLOW,; 0.3377%** 0.456T7***
(0.0272) (0.1951)
Size;—1 0.0003***  0.0001 0.0001***  0.0002* 0.0003***  0.0001 0.0002* 0.0001
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Equitys_; 0.0238***  0.0213***  0.0208***  0.0179***  0.0119* 0.039%** 0.0031 0.0018
(0.0023) (0.0019) (0.0025) (0.0016) (0.0062) (0.0043) (0.0036) (0.0041)
Trading_Assets;_1 -0.0021 -0.0034 -0.0408***  -0.0066 -0.1328%*F  -0.0198%**  -0.1465*** -0.0148
(0.0047) (0.0026) (0.0123) (0.0042) (0.0544) (0.006) (0.0383) (0.0134)
Deposits;—1 0.0013***  0.0019***  0.0015** 0.0016***  0.017*%** 0.0095%**  0.0187***  (.012%**
(0.0003) (0.0003) (0.0006) (0.0003) (0.0017) (0.0007) (0.0016) (0.001)
Boone_Ind;_; -0.0223%*F*%  _0.0133*%**  -0.0042 -0.0214%*%*%  -0.0503*%**  -0.0715***  -0.0028 -0.0531%**
(0.0015)  (0.0019)  (0.0028)  (0.0015)  (0.0039)  (0.0019)  (0.0032)  (0.0022)
GDP _Growth;_1 0.0005***  0.0004***  0.0004***  0.0005*¥**  0.0007***  0.0006***  0.0006%**  0.0007***
(0.0002) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0001) (0.0001)
# of Obsevations 77787 77251 77787 77251 77787 77251 77787 77251
# of Banks 2687 2672 2687 2672 2687 2672 2687 2672
# of Instruments 51 51 51 51 51 51 51 51
AR(1) 0.000 0.002 0.006 0.003 0.001 0.000 0.007 0.000
AR(2) 0.162 0.395 0.167 0,219 0.171 0.432 0.094 0.182
Hansen Test 0.281 0.163 0.404 0.361 0.242 0.387 0.165 0.612
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There are various incentives for a bank to engage in securitization activities including
improving profitability and improving risk management. While several studies suggest
that securitization improves bank profitability (see Kopff and Lent, 1990; Marques-Ibanez
and Scheicher, 2012; Thomas, 1999; Wolfe, 2000), the impact of securitization on bank
risk is twofold (Instefjord, 2005). On the one hand, it may reduce bank risk by shift-
ing credit risk to the market and improving risk sharing opportunities (Cebenoyan and
Strahan, 2004), reducing insolvency risk (Jiangli et al., 2008), or reducing credit risk by
securitizing the worst loans while keeping high-quality loans (Mian and Sufi, 2009). On
the other hand, securitization may increase bank risk due to the increase in risk tak-
ing (Bedendo and Bruno, 2012), recourse and other seller-provided credit enhancements
(Higgins and Mason, 2004), or due to retaining riskier loans while selling safer ones in

response to regulatory requirements (Ambrose et al., 2005).

We study two channels through which securitization affects both bank risk and prof-
itability. The first channel is bank liquidity. Traditional incentives of securitization entail
improving liquidity as a primary objective because securitization allows banks to liquidate
illiquid assets and improve liquidity positions (Cardone-Riportella et al., 2010). However,
Loutskina (2011) show that when banks have the option to securitize, they tend to reduce
their holdings of liquid assets. Similarly, Loutskina and Strahan (2009) show that banks
with large amounts of liquid holdings is more expected to grant loans that are difficult
to securitize than to grant liquid loans. In other words, banks consider securitization
as another source of liquidity that is not counted in the traditional liquidity measures.
Liquidity, in turn, impacts both bank profitability and risk. Banks may decide to hold
liquid assets to reduce risks and to avoid bank failures (Imbierowicz and Rauch, 2014).
Although liquid assets are usually associated with lower rates of return, empirical evi-
dence on the impact of liquidity on bank profitability is ambiguous. While Bourke (1989)
and Pasiouras and Kosmidou (2007) show a significantly positive relationship between
liquidity and bank profitability, Guru et al. (2002) and Molyneux and Thornton (1992)

report an opposite result.

The second channel is cost of funding. Securitization provides banks with an opportu-

nity to diversify funding sources, reduce the costs of external financing through debt and
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deposits, and accordingly to reduce the overall cost of funding (Jones, 2000; Pennacchi,
1988). In contrast, some studies suggest that securitizers might encounter higher cost
of funding compared to other banks. This occurs when the potential benefits to banks
in terms of reduced cost of funding are outweighed by the implicit and explicit costs
resulting from recourse related to transactions Higgins and Mason (2004) or when banks
provide credit risk enhancements to accompany securitizations (Casu et al., 2013). Cost
of Funding, in turn, impacts both bank profitability and risk. Banks with lower need
for external funds, have lower cost of funding, lower cost of bankruptcy, and higher prof-
itability (Berger, 1995; Demirgiic-Kunt and Huizinga, 1999). The main argument here is
that the availability of securitization as an internal source of funds reduces the sensitivity
of the bank cost of funding to the availability of other external sources of funds such as
traditional liquid funds and deposits (Loutskina, 2011). This implies that securitization

could reduce shocks to cost of funding which leads to lower bank risk.

4.1. Econometric Specification

We argue that securitization activities impact both bank profitability and risk, and
that this impact is transmitted through two channels; namely liquidity and cost of fund-
ing. To test this argument, we specify a structural model of the bank performance in
which profitability, risk, liquidity, and cost of funding are jointly determined in equilib-
rium, while securitization is exogenous. The model is specified as a system of equations
as follows:

Y=BY+T X +( (2)

where Y is a vector of the endogenous variables: profitability, risk, liquidity, and cost
of funding. X is a vector of exogenous variables including securitization. The coefficient
matrix B represents the relationships among endogenous variables. The coefficient matrix
I' represents the relationships between endogenous and exogenous variables. ( is vector
of error terms. We estimate the model using two different measures for profitability: net
interest margin and return on assets. We also use two different measures for bank risk:
the ratio of risk-weighted assets to total assets and the ratio of loan loss allowance to total
assets. Liquidity is measured as the ratio of cash and securities to total assets. Cost of

funding is estimated as the ratio of interest expense to total assets. Finally, securitization
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is estimated as the ratio of outstanding securitization to total assets. For more details

on data and variables description, see section 2.2 and Table 1.

We estimate the system of structural equations specified in Equation 2 using the
three-stage least square (3SLS) estimation method, which has several advantages over
traditional ordinary least squares (OLS) estimation methods (Zellner and Theil, 1962).
Given that in our model specification explanatory variables include some endogenous
variables, error terms are expected to be correlated with the endogenous variables which
violates the assumptions of ordinary least squares (OLS). Further, given that some de-
pendent variables are the explanatory variables of other equations in the system, error
terms among the equations are expected to be correlated. Three-stage least squares can
correct for these biases given that it can be considered a combination of two-stage least
squares (2SLS) and generalized least squares (GLS) (Greene, 2018). It is similar to 2SLS
in that it uses an instrumental variable approach to provide consistent estimates and is
similar to GLS in that it accounts for the correlation structure in the error terms across

the equations.

To estimate a structural model, it is necessary for the model specification to satisfy the
identification condition. To solve this identification problem in our model, we use some
additional exogenous variables as instruments for endogenous variables in the model. We
then estimate the model using the 3SLS estimation method in three stages. In the first
stage, instrumented values are developed for all endogenous variables by running regres-
sions of each endogenous variable on all exogenous variables in the system. This stage
important to producing consistent parameter estimates and is identical to the first step
in 2SLS. In the second stage, the residuals from the 2SLS estimation are used to estimate
the covariance matrix of each structural equation. This stage is necessary to obtain con-
sistent estimates for the covariance matrices and correct for the correlation of disturbance
among equations. Finally, the structural model is estimated using a GLS estimation in
which the endogenous variables are replaced with their estimated values from the first
stage of 3SLS and the covariance matrices from the second stage of 3SLS. We then use
standard tests in the context of 3SLS to assess our model specification. First, in order

to test for the weak instruments problem, we report the F-statistic and the p-value for
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each specification to test for the joint relevance of the instruments. We also report the
R? for each structural equation and the system’s McElroy R? (McElroy, 1977). Further,
to assess the validity of instruments, we use the Hansen-Sargan test for overidentifying
restrictions which tests whether the instruments, as a group, appear exogenous (David-
son et al., 2004). We use a vesion of the test that is robust to heteroskedasticity and

autocorellation.

Our strategy of analyzing the role of securitization in explaining the profitability-risk
trade-off using a simultaneous equations modelling approach has a number of advantages.
The main advantage is that it allows us to consider the potential problem of endogeneity
given that the system of equations is estimated simultaneously. Another advantage of
using this approach is that it allows us to explicitly consider the channels through which
securitization affects both bank profitability and risk, and identify the magnitude and
direction of the impact. In addition, this approach enables us to decompose the effects of
securitization into direct and indirect effects which enables us to compare between these

effects and examine how they differ between profitability and risk.

4.2. Empirical Results

Table 5 reports the results of estimating the structural model specified in Equation
2. Each column in the table shows the results of estimating a system of four equations
for profitability, risk, liquidity, and cost of funding using securitization as an exogenous
variable. To assess the impact of securitization on bank profitability and risk, we focus
on the coefficient on securitization in the profitability and risk equations. The results
from different specifications show that securitization has a significant and positive im-
pact on both profitability and risk. These results hold through out the full sample period
(2001Q2-2017Q4) and the two sample subperiods (2001Q2-2008Q4 and 2009Q1-2017Q4)

and using different measures for profitability and risk.

Furthermore, given that all the variables included in the model are scaled by total
assets, we can compare the effects of securitization on profitability and risk straightfor-
wardly. Indeed, this comparison yields some interesting findings. The magnitude of the

effect of securitization on bank risk is much larger compared to the magnitude of its
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effect on bank profitability. For example, a 1% increase in securitization activities leads
to 0.77% increase in risk-weighted assets compared to only 0.57% in return on assets for
the full sample as shown in column 3. This finding holds for the two subperiods as well
as shown in columns 7 and 11. Another interesting finding is that the effect of securi-
tization on profitability is larger when measured by return on assets compared to being
measured by net interest margin. This is clear if we consider the two model specifications
shown in columns 2 and 4 which are similar except for using return on assets in column
4 instead of net interest margin in column 2. The results show that a 1% increase in se-
curitization leads to 0.42% increase in return on assets compared to only 0.23% increase
in net interest margin. This finding applies to risk as well. The effect of securitization
on risk is larger when measured by the ratio of risk-weighted assets compared to being
measured by the allowance ratio. Considering the two similar specifications in column
1 and 2, a 1% increase in securitization leads to 0.77% increase in risk-weighted assets
compared to only 0.39% increase in the allowance ratio. Turning to comparing the effect
of securitization in the two subperiods, we notice a decline in the impact of securitiza-
tion on both profitability and risk in the period that followed the crisis. For example,
comparing specifications 8 and 12, we find that a 1% increase in securitization leads to
a an increase of 0.54% in return on assets in the first subperiod compared to 0.45% in
the second subperiod, and an increase of 0.64% in allowance ratio in the first subperiod

compared to 0.38% in the second subperiod.

Overall, the results presented here contribute to explaining our earlier findings on
the trade-off between bank profitability and risk for securitizer banks compared to banks
that do not engage in securitization activities as shown in section 3. We show that se-
curitization improves bank profitability, but also increases its risk. This implies that for
securitizer banks to increase their profitability, they have to bear more risks. The net
impact on the bank will determine the contribution of securitization to bank stability.

We extend the analysis to study this point in section 5.

4.8. Further Evidence

We extend the analysis presented above to focus on the role played by the two channels

through which securitization affects profitability and risk, namely liquidity and cost of
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funding. Given that we follow a simultaneous equations modelling approach to study the
effects of securitization on profitability and risk, we exploit an important advantage of
this approach. It enables us to decompose the effects of securitization into direct and
indirect effects and to compare between these effects and to examine how they differ
between profitability and risk. To this end, we rewrite the system of equations 2 in a

matrix notation as follows:

n Bu Bz Bis Pu||wn Y11 C1
Yo _ Bo1 Baz Paz Boa||y2 N Y21 [I1] N Co (3)
Ys Bs1 Bs2 B33 Bsal||ys V31 3

Ya Bu Baz Baz Bar||va Va1 Ca

where y1, vy2, y3, and y4 denote profitability, risk, liquidity, and cost of funding, respec-
tively. z; denotes securitization. A coefficient j3;; denotes the coefficient of an endogenous
variable ¢ on an endogenous variable j in the i** equation. A coefficient 7;; denotes the
coefficient of an endogenous variable i on an exogenous variable j in the ¥ equation.
¢; denotes the error terms of the i** equation. For ease of exposition, we present the
system of equations with a single exogenous variable x; denoting our variable of interest;

securitization.

Further, we estimate the system of equations 3 using the three-stage least squares
(3SLS) and use the estimated coefficients to calculate the direct, indirect and total ef-
fects of securitization on profitability and risk. The direct effects on profitability and
risk are simply equal to 17 and 7,1, respectively. The indirect effect on profitability is
calculated as the effect of securitization on liquidity multiplied by the effect of liquidity
on profitability plus the effect of securitization on cost of funding multiplied by the effect
of cost of funding on profitability (3113 +741514). Similarly, the indirect effect on risk is
calculated as the effect of securitization on liquidity multiplied by the effect of liquidity
on risk plus the the effect of securitization on cost of funding multiplied by the effect of
cost of funding on risk (731523 + 741524). The total effect is calculated as the summation

of the direct effect and indirect effect.

The results of this analysis are reported in Table 6. Each column shows the indirect
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and total effects of securitization on the profitability and risk measures shown at the top
of the column based on estimating the system of equations 3 using these measures. We
also report the results of a test of difference between the total effects on profitability
and risk at the bottom of each column. In general, the results show that the indirect
effect of securitization on profitability is mostly positive except in specifications 11 and
12. Further, this indirect effect is larger in the case of net interest margin compared to
return on assets whether in the full sample or in the two subperiods. In the case of risk,
the indirect effect is positive in all specifications. This effect is larger in the case of the
risk-weighted assets ratio compared to the allowance ratio whether in the full sample or in
the two subperiods. Comparing the two subperiods, the results show that the magnitude
of indirect effects on net interest margin has increased in the second subperiod (columns
9 and 10) compared to the first one (columns 5 and 6). The opposite is true with return
on assets for which the indirect effect has declined in the the second subperiod (columns
11 and 12) compared to the first one (columns 7 and 8). Also, the results show that
the magnitude of indirect effects on the allowance ratio has increased in the second sub-
period (columns 10 and 12) compared to the first one (columns 6 and 8). This is less
clear for the risk-weighted assets ratio for which the indirect effect has increase in one
specification (column 9 compared to 5) and decline in the other one (column 11 compared
to 7). Turning to the total effects, we notice that it mostly follows the directions and
dynamics shown by the direct effect (see Table 5). However, it is worth mentioning that
the magnitude of total effects can deviate largely from direct effects due to the addition
of indirect effects to reach at total effects. This can be highlighted if we consider column
12 in which the indirect effect is negative with profitability and positive with risk. When
adding these indirect effects to direct effects to calculate total effects, we notice that the
difference between total effects on profitability and on risk becomes less significant com-
pared to the difference between direct effects on profitability and on risk. This is shown
also by the result of the test of difference between total effects reported at the bottom
of column 12 which is significant only at the 5% level. Overall, the results presented
in this section provide a statistical justification for our modelling approach in which we
use a simultaneous equations model to study the simultaneous impact of securitization
on both bank profitability and risk. Furthermore, the results highlight the importance

of considering liquidity and cost of funding as two channels through which securitization
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affects bank profitability and risk.

5. Securitization, Bank Stability, and Systemic Risk

The results presented in Section 3 establish that, for banks that engage in securitiza-
tion activities, to increase profitability they should expect to bear more risk. In addition,
we have extended the analysis in Section 4 to show how engagement in securitization
activities can explain this trade-off. In this section, we take the analysis one step further

to examine the effects of securitization on bank stability and systemic risk.

5.1. Securitization and Bank Stability

A large number of studies have shown that securitization has had an adverse impact
on banks financial soundness and the financial system in general in the run-up to the
global financial crisis (Chiesa, 2008; DeMarzo, 2004; Gorton and Pennacchi, 1995; Par-
lour and Plantin, 2008). In particular, theoretical research shows that securitization may
not lead to the expected credit risk diversification. In addition, it could encourage banks
to retain the most risky loans, undermine banks’ screening and monitoring incentives,

and could encourage banks to take more risk.

In contrast, empirical evidence on this issue before the 2008 financial crisis does not
uniformly support these arguments. On one hand, some studies show that if banks are
securitization active they lend more to risky borrowers (Cebenoyan and Strahan, 2004;
Franke and Krahnen, 2007), have less diversified portfolios and hold less capital (Casu
et al., 2013), retain riskier loans (Calem and LaCour-Little, 2004), are aggressive in
loan pricing (Kara et al., 2011), and carry high risk in general (Affinito and Tagliaferri,
2010; Bannier and Hénsel, 2008). On the other hand, there are studies showing that
securitization reduces banks insolvency risk (Jiangli et al., 2008), increases profitability
(Cebenoyan and Strahan, 2004), provides liquidity (Loutskina and Strahan, 2009), and
leads to greater supply of loans (Altunbas et al., 2009; Loutskina, 2011).

The literature on the effects of securitization post the global financial crisis is also
extensive. Most of these studies share the same arguments shown above on the nega-

tive consequences of securitization on bank incentives. In particular, securitization has
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been under scrutiny for fuelling credit growth by banks, lowering banks’ credit standards
and creating a false sense of diversification of risks. In other words, being one of the
main causes of the financial crisis (Kara et al., 2011). Shin (2009) provides a theoretical
framework showing how securitization may impair financial stability if the imperative to
expand bank balance sheets drives down lending standards. Others (Benmelech et al.,
2012; Casu et al., 2011; Shivdasani and Wang, 2011) do not find a link between bank risk

taking and securitization.

Furthermore, the regulatory response post the crisis has aimed at addressing these
flaws in the securitization market. The efforts have been concentrated on promoting re-
sponsible securitization through measures aiming to align interest between issuer banks
and investors. Second, regulators have focused on reducing information asymmetries be-
tween the counterparties by improving transparency on underlying assets and the asset-
backed structure and to support accurate pricing of credit risk. In this direction, some
regulatory incentives from the European Central Bank (ECB) have introduced loan-level
information requirements for ABSs if used as collateral in the Eurosystem’s credit op-
erations. Recent ECB initiatives also aim to identify qualifying securitizations, which
through their simplicity, structural robustness and transparency, would enable investors
to model risk with confidence and would provide originators with incentives to behave
responsibly (Mersch, 2017). This can help reduce the negative impact of securitization

on bank stability.

Our strategy of analyzing the impact of securitization on bank stability relies on
adjusting our structural model of the bank performance presented above to account for
risk-adjusted profitability as a function of securitization activities, instead of considering
profitability and risk separately. This model also accounts for the two channels through
which securitization affects both bank stability: liquidity and cost of funding. Based
on this model, we construct and analyse the dynamics of a measure of the net effect of

securitization on bank stability.

5.1.1. Econometric Specifications
Our analysis has focused so far on the effects of securitization on bank profitability and

risk. Estimating these effects separately, however, is not sufficient to assess the impact
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of securitization on bank stability. Therefore, there is a need for a measure that captures
the impact on both profitability and risk simultaneously and in turn the impact on bank
stability. To address this issue we construct a measure of risk-adjusted profitability for
each bank as follows:

RAP,, = PROFIT;, - RISK;, (4)

where RAP;;, PROFIT;;, and RISK,; denote risk-adjusted profitability, profitability,
and risk of bank ¢ at time t. The rationale behind this measure is that securitization
activities can affect both profitability and risk either positively or negatively, but from
a stability perspective it is the net effect that matters. In other words, if RAP;; is
positive (negative), the effect of securitization on bank stability is said to be positive
(negative). Further, to ensure consistency between profitability and risk measures, we
calculate RAP,;; in two different methods. In the first, we use return on assets as a mea-
sure of profitability and the ratio of risk-weighted assets as a measure of risk in order to
focus on the overall performance of the bank. In the second method, we use net interest
margin as a measure of profitability and the allowance ratio as a measure of risk in order
to focus on the loan portfolio of the bank. In addition, to ensure comparability all mea-

sures of profitability and risk are scaled by total assets.

Next, we adjust the model presented in section 4 to specify a structural model of the
bank stability in which risk-adjusted profitability, liquidity, and cost of funding are jointly
determined in equilibrium, while securitization is exogenous. The model is specified as a

system of equations as follows:

Y=BY+T X +( (5)

where Y is a vector of the endogenous variables: risk-adjusted profitability, liquidity,
and cost of funding. X is a vector of exogenous variables including securitization. The
coefficient matrix B represents the relationships among endogenous variables. The coeffi-
cient matrix I' represents the relationships between endogenous and exogenous variables.
¢ is vector of error terms. We estimate the model using the risk-adjusted profitability
measure as shown in Equation 4. Liquidity is measured as the ratio of cash and secu-

rities to total assets. Cost of funding is estimated as the ratio of interest expense to
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total assets. Finally, securitization is estimated as the ratio of outstanding securitization
to total assets. For more details on data and variables description, see section 2.2 and
Table 1. In addition, we estimate the model using the three-stage least squares (3SLS)
estimation method and report the standard specification and overidentification tests. For

more details on the estimation method, see section 4.

Furthermore, rewriting the system of equations 5 in a matrix notation yields:

n B Bz Buis||w 11 G
Y2 | = [Bar B2z Bas||v2| |72 [I1] il € (6)
Ys Bs1 P32 Bs3||ys 731 (3

where y;, 2, and y3 denote risk-adjusted profitability, liquidity, and cost of funding,
respectively. x; denotes securitization. A coefficient 3;; denotes the coefficient of an
endogenous variable ¢ on an endogenous variable j in the i*" equation. A coefficient 7;;
denotes the coefficient of an endogenous variable ¢ on an exogenous variable j in the
1" equation. (; denotes the error terms of the #** equation. For ease of exposition, we
present the system of equations with a single exogenous variable x; denoting our variable

of interest; securitization.

Finally, we use the estimated coefficients from the system of equations 6 to calcu-
late the direct, indirect and total effects of securitization on risk-adjusted profitability as
shown in section 4. We then construct a measure of bank stability which is defined as
the sensitivity of the bank risk-adjusted profitability to changes in securitization activ-
ities. This measure can be estimated using the estimated direct and indirect effects of

securitization on risk-adjusted profitability as follows:

d RAP
Sf = = + + A 7
score 1 SEC Y1 + Vo112 + V31513 ( )
where S—score is a measure of the impact of securitization on bank stability. Zggg

is the total derivative of risk-adjusted profitability with respect to securitization. The
terms 717 and 791812 + 31813 represent the direct and indirect effects of securitization on

risk-adjusted profitability, respectively.
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5.1.2. Empirical Results

The results of estimating the structural model specified in Equation 5 are reported
in Table 7. Each column in the table shows the results of estimating a system of three
equations for risk-adjusted profitability, liquidity, and cost of funding using securitization
as an exogenous variable. To assess the impact of securitization on bank stability, we
focus on the coefficient on securitization in the risk-adjusted profitability equation. The
results from different specifications show that securitization significantly and negatively
affects bank stability. These results hold when using different measures for risk-adjusted
profitability and through out the full sample period (2001Q2-2017Q4) and the two sam-
ple subperiods (2001Q2-2008Q4 and 2009Q1-2017Q4). Nevertheless, the magnitude of
this decline depends on how risk-adjusted profitability is measured. In particular, the
effect is larger when using return on assets and risk-weighted assets ratio to calculate
risk-adjusted profitability (-0.16%, -0.24%, -0.09% in columns 1, 3, and 5) compared to
using net interest margin and the allowance ratio (-0.20%, -0.22%, -0.10% in columns 2,
4, and 6). This implies that the impact is larger when using measures of overall bank
profitability and risk as compared to focusing on the loans portfolio, which is in line with
our earlier results on the effect of securitization on profitability and risk. Turning to
comparing the effect of securitization in the two subperiods, we can notice an interesting
finding. There is a decline in the effects of securitization on risk-adjusted profitability
in the period that followed the crisis. For example, comparing specifications 3 and 5,
we find that a 1% increase in securitization leads to a decline of 0.23% in risk-adjusted

profitability in the first subperiod compared to 0.09% in the second subperiod.

Further, we report the results of examining the effects of securitization on bank sta-
bility in Table 8. Each column shows the direct and indirect effects of securitization on
risk-adjusted profitability based on estimating the system of equations 5. In addition,
for each specification, we report S—score which is our proposed measure of the impact of
securitization on bank stability. Comparing the results across specifications yields some
interesting findings. Regarding the indirect effect of securitization on stability, the results
show that it is positive when focusing on the loans portfolio (columns 1, 3, and 5), but
turns negative when focusing on the overall performance of the bank (columns 2, 4, and

6). This contradiction is due to the opposite effect of liquidity and cost of funding on
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risk-adjusted profitability when measured at the loans portfolio level as compared to the
overall balance sheet level (see Table 7). In addition, this indirect effect is larger in the
case of measuring risk-adjusted profitability at the loans portfolio level as compared to
the overall balance sheet level. Turning to the S—score measure, we notice that it is
negative across specifications. For instance, in the full sample, a 1% increase in securi-
tization is associated with an S—score of -0.14% at the loans portfolio level and -0.25%
at the overall balance sheet level. This Implies that the net impact of securitization on
bank stability is negative. In addition, comparing the S—score measure between the two
subperiods shows that its magnitude is larger in the first subperiod (columns 3 and 4)

compared to the second subperiod (columns 5 and 6).

Overall, the results presented here extend our earlier findings on the positive effect
of securitization on both bank profitability and risk for securitizer banks compared to
banks that do not engage in securitization activities as shown in Section 4. We have
taken the analysis one step further to examine the effects of securitization on bank sta-
bility. Our results show that securitization activities are destabilizing. The net impact
of securitization on banks is generally negative when we measure the bank performance
based on risk-adjusted profitability measures. This impact is negative whether at the
loans portfolio level or the overall balance sheet level. This destabilizing effect is more
significant in the period that led to the global financial crisis in 2008 compared to the
period that followed the crisis. Nevertheless, our analysis is silent so far on why these
results are different before and after the global financial crisis. In Section 6, we put for-

ward an explanation for this difference.

5.1.3. Further Evidence

To further highlight the dynamics of S—score over time, we estimate the structural
model specified in Equation 5 using a twelve-quarters rolling-window of data over the
full sample period from 2001Q2 through 2017Q4. We then calculate S—score using the
estimated coefficients as shown by Equation 6 for each quarter from 2004Q2 through
2017Q4. We estimate S—score in two ways. The first is at the loan portfolio level using
net interest margin as a measure of bank profitability and the allowance ratio as a mea-

sure of the riskiness of the loan portfolio. The second is at the overall balalnce sheet level
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Table 7: Securitization and Risk-Adjusted Profitability.
This table shows the results of examining the effects of securitization on Risk-Adjusted Profitability.
Each model specification in columns 1 through 6 is a structural model of three equations for risk-
adjusted profitability, liquidity, and cost of funding. All specifications are estimated using the three-
stage least squares (3SLS) estimation method. The sample period includes quarterly data from 2001Q2
through 2017Q4. NIM-ALLOW is the risk-adjusted profitability calculated using net interest margin to
measure profitability and the allowance ratio to measure risk. ROA—-RWA is the risk-adjusted profitability
calculated using return on assets to measure profitability and the risk-weighted assets ratio to measure
risk. Liquidity is the ratio of cash and securities to total assets. Cost_of-Funding is the ratio of interest
expense to total assets. Securitization is the ratio of outstanding securitization amounts to total assets.
Standard errors in parentheses. * ** *** denote statistical significance at the 10%, 5%, and 1% level

respectively.

Risk-Adjusted Profitability

2001Q2-2017Q4

2001Q2-2008Q4

2009Q1-2017Q4

NIM-ALLOW ROA-RWA

NIM-ALLOW ROA-RWA

NIM-ALLOW ROA-RWA

(1) (2) 3) 4) (5) (6)
Risk-Adjusted Profitability
Liquidity -0.0125%** 0.4935%*F*%  _0.0121%** 0.5249%*F*%  _0.0141*** 0.4503%**
(0.0013) (0.1304) (0.0017) (0.1924) (0.0019) (0.1681)
Cost_of Funding  0.4489%** -3.6872***  (0.5504*** -2.7556%F%  (0.3914%** -7
(0.0169) (0.2726) (0.0225) (0.2582) (0.0260) (0.3772)
Securitization -0.1578%%* -0.2013%F*  -(0.2392%** -0.2226™FF  -0.0935%* -0.1003*
(0.0271) (0.0256) (0.0323) (0.0348) (0.0467) (0.0574)
Constant -0.3543%%* -0.8224%*%  _().3832%* -0.8526%FF  -0.4132%** -0.8189%**
(0.0632) (0.0838) (0.0641) (0.0724) (0.0643) (0.0821)
Liquidity
Securitization -0.0254%%* -0.0136***  -0.0292*** -0.0115%FF  -0.0241%** -0.01471%%*
(0.0023) (0.0022) (0.0031) (0.0029) (0.0038) (0.0028)
Constant 0.2511%%* 0.2495%** 0.254 1%+ 0.2413%** 0.2575%** 0.2465%**
(0.0161) (0.0163) (0.0024) (0.0026) (0.0023) (0.0027)
Cost of Funding
Securitization 0.0192%** 0.01417%%* 0.0142%** 0.0132%** 0.0243* 0.0171%%*
(0.0018) (0.0017) (0.0023) (0.0021) (0.0016) (0.0014)
Constant 0.0114%%* 0.0115%** 0.01717%** 0.0148%** 0.0161** 0.0152%*
(0.0012) (0.0014) (0.0021) (0.0018) (0.0071) (0.0062)
# of Obsevations 7708 7736 3922 3950 3786 3786
# of Instruments 4 4 4 4 4 4
McElroy System R? 0.538 0.655 0.573 0.725 0.453 0.517
Hansen-Sargan Test 0.345 0.421 0.525 0.432 0.124 0.234
F Test [P-value] 0.000 0.000 0.000 0.000 0.000 0.000
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Table 8: Securitization and Bank Stability.

This table shows the results of estimating the direct, and indirect effects of securitization on risk-adjusted
profitability and constructing S—score as a measure of the impact of securitization on bank stability. The
results presented in each column from 1 through 6 are based on estimates from a structural model of three
equations for risk-adjusted profitability, liquidity, and cost of funding. All specifications are estimated
using the three-stage least squares (3SLS) estimation method. The sample period includes quarterly
data from 2001Q2 through 2017Q4. NIM-ALLOW is the risk-adjusted profitability calculated using
net interest margin to measure profitability and the allowance ratio to measure risk. ROA-RWA is the
risk-adjusted profitability calculated using return on assets to measure profitability and the risk-weighted
assets ratio to measure risk. S—score measures the impact of securitization on bank stability. Standard
errors in parentheses. * ** *** denote statistical significance at the 10%, 5%, and 1% level respectively.

2001Q2-2017Q4 2001Q2-2008Q4 2009Q1-2017Q4
NIM-ALLOW ROA-RWA NIM-ALLOW ROA-RWA NIM-ALLOW ROA-RWA

(1) 2) 3) 4) ©) (6)

Bank Stability

Direct Effect  -0.1578%%* -0.2013%F%  0.2392%** -0.2226%%%  -0.0935%* -0.1003*
(0.0018) (0.0017) (0.0023) (0.0021) (0.0016) (0.0014)

Indirect Effect 0.0089%%* -0.0587%%F  0.0082%+* -0.0424%%%  0,0099%%* -0.0357%%*
(0.0010) (0.0130) (0.0014) (0.0164)  (0.0009) (0.0174)

S—score -0.1489%** -0.25093%% (. 231%k* -0.2646%**  -0.0836* -0.1353**
(0.0281) (0.0285) (0.0351) (0.0383) (0.0501) (0.0581)

using return on assets as a measure of profitability and the ratio of risk-weighted assets

as a measure of the riskiness of total assets.

The results of this exercise are shown in Figure 3. Panels (A) and (B) show the esti-
mated S—score at the loan portfolio and balance sheet levels, respectively. Interestingly,
the dynamics shown in both panels are very similar. The S—score is negative during most
of the quarters. Both panels also show that the destabilizing impact of securitization is
more severe in the run-up to the global financial crisis, where it bottoms out in 2010Q4.
However, it is worth noting that the three-years window of data used for estimation im-
plies that the lowest values for the S—score are actually based on data mostly from the
period of the global financial crisis. Following the crisis, the destabilizing effect seems to
have declined. Nevertheless, none of the two estimates of S—score show any significant
positive effects of securitization on bank stability, even in the aftermath of the global

financial crisis.
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Figure 3: S—score: A Measure of the Impact of Securitization on Bank Stability.
Panel (A) shows estimated S—score at the loan portfolio level. Panel (B) shows estimated S—score at
the overall balance sheet level.

5.2. Securitization and Systemic Risk

Our strategy of analyzing the impact of securitization on systemic risk at the banking
system level relies on evaluating the commonality among banks returns from securitization

activities as an indicator of interconnectedness and systemic risk.

5.2.1. Econometric Specifications

Our analysis has focused so far on the effects of securitization at the bank level.
Estimating these effects, however, is not sufficient to gauge the systemic effects of se-
curitization. Therefore, to address this issue, we measure the commonality among the
returns from securitization activities of banks as an indicator of the systemic effects of
securitization activities. Our main argument here is that increased commonality among
the asset returns of banks is an indicator of increased systemic risk (Battiston et al.,
2012; Caccioli et al., 2015). To identify this commonality, we use the measure suggested
by Billio et al. (2012) based on principal components analysis (PCA) to capture the

changes in commonality among the returns from securitization activities of banks. PCA
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is a technique in which the asset returns of financial institutions can be decomposed into

orthogonal components of decreasing explanatory power (Jackson, 2005).
Formally, let R? be the return from securitization of bank i, i = 1,..., N, let E[R'] = p;,

and let Var[R'] = 0?. Further, let the system’s aggregate return from securitization be

RS =Y, R, and let Var[R®] = o%. It then follows that:

Elzi2] (8)

HMZ

where z is standardized return from securitization. The PCA decomposes the variance-
covariance matrix of returns from securitization of the N banks into an orthonormal
matrix of loadings L = {L;;} which represents the eigenvectors of the correlation matrix
of returns, and a diagonal matrix A = {A;} which represents eigenvalues. Equation 8 can

then be written as:

N N
Z Z g; O'] zkl k)\k (9)

J=1k=1

u)w
EME
bl

where A, denotes principal components, k=1, ..., N.

It is expected that the first few components will explain most of the volatility in the
system. In addition, they capture a larger portion of the total volatility when returns
tend to move together which is often associated with crisis periods. Therefore, we ana-
lyze the systemic effects of securitization by examining the portion of volatility in return
from securitization activities that is explained by the first few principal components. An
increase in this portion is indicative of increased commonality in returns from securiti-
zation activities and increased interconnectedness among banks, and accordingly higher

systemic risk.

5.2.2. Empirical Results

We apply the PCA using data on net securitization income of individual banks over the
period 2001Q2-2017Q4. We use rolling windows of twelve quarters of data to construct
a time series of principal components and cumulative risk fractions. The results of this
analysis are shown in Figure 4 and summary statistics are reported in Table 9. The time

series graph of principal components shows that the first six principal components (PC1,
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PC2-3, and PC4-6) capture the majority of variation in net securitization income over the
full sample period. Nevertheless, the relative importance of these groups of PCs varies
considerably. In particular, Figure 4 shows that PC1 is very dynamic, capturing from
27% to 42% of variation in net securitization income. The PC1 was already high from
the beginning of the sample period and started to increase from 2005Q4 in the run-up to
the global financial crisis, peaking at 42% in 2008Q4. It then declined in the aftermath
of the crisis bottoming out at 27% in 2017Q1. On average, the PC1 explains 36% of
the variation in net securitization income in the period that preceded the global financial
crisis compared to 31% in the period that followed the crisis. This implies that securi-
tization activities have contributed to increasing interconnectedness among banks in the

run-up to the global financial crisis, hence increasing systemic risk in the banking system.

In addition, Table 9 reports the principal components and cumulative risk fractions for
five selected time periods: 2004Q1-2006Q4, 2006Q1-2008Q4, 2009Q1-2011Q4, 20012Q1-
2014Q4, and 2014Q1-2017Q4. As shown by the Cumulative Risk Fractions, the first six
principal components capture 92%, 93%, 88%, 89%, and 88% of the variability in net
securitization income among banks in these five time periods, respectively. On average,
the first six (three) principal components explain 90% (59%) of this variability. Further,
the first principal component explains 34% of the variability in net securitization income,
on average. Interestingly, the first principal component explains 42% in the period from
2006Q1 through 2008Q1, which is the highest compared to all other time periods. Over-
all, comparing these five periods confirms our results above that securitization activities
have contributed more to the increasing interconnectedness among banks in the run-up

to the global financial crisis and increased systemic risk in the banking system.

6. The Role of Monetary Policy

The results presented in Section 4 show that securitization activities improve bank
profitability, but also increase its risk. Further investigation in Section 5 shows that
securitization activities have negative impact on bank stability and systemic risk. An
interesting finding in both cases is that the effects of securitization on either profitabil-

ity, risk, stability, or systemic risk differ significantly between the period from 2001Q2
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Figure 4: Results of Principal Components Analysis

This figure presents the principal components grouped into four groups including PC1, PC2-3, PC4-6,
and PC-12. Estimates are based on a 12-quarters rolling-window principal components analysis of the
quarterly standardized net securitization income of individual banks over the sample period 2001Q2-
2017Q4.

through 2008Q1 which preceded the global financial crisis, compared to the period from
2009Q1 through 2017Q4 which followed the crisis. So far, our analysis has been silent on
why these results are different. In this section, we put forward an explanation for this

difference.

We argue that the decline in monetary policy short-term interest rates has mitigated
the destabilizing impact of securitization on banks following the onset of the global finan-
cial crisis. This can be justified on the basis that a decline in monetary policy rates would
encourage banks to rely more on traditional funding sources compared to securitization.
Banks would then be selective regarding which loans to grant, and which loans to securi-
tize. This would eventually reduce risk taking by banks in their securitization activities
and reduce its destabilizing effect. We put this argument to test using an identification
strategy centred around an exogenous monetary policy shock following the global finan-
cial crisis. Specifically, we evaluate whether the destabilizing impact of securitization has

changed around the dramatic decline in short-term interest rates following the onset of
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Table 9: Results of Principal Components Analysis

This table reports summary statistics for Principal Components including PC1, PC2-3, PC4-6, and Cu-
mulative Risk Fractions including PC1, PC1-3, PC1-6. Statistics are based on the quarterly standardized
net securitization income of individual banks over the sample period 2001Q2-2017Q4. Minimum, mean
and maximum values are reported for three sample periods: 2001Q1-2017Q4, 2001Q1-2008Q4, and
2009Q1-2017Q4. Principal components and cumulative risk fractions are reported for five selected time
periods: 2004Q1-2006Q4, 2006Q1-2008Q4, 2009Q1-2011Q4, 20012Q1-2014Q4, and 2014Q1-2017Q4.

Principal Components  Cumulative Risk Fraction
pPC1 PC2-3 PC4-6 PCl1 PC1-3 PCI1-6

Main Sample Periods

2004Q1-2017Q4
Min  27% 21% 23% 27% 48% 87%
Mean 33% 25% 31% 33% 58% 89%
Max  42% 30% 39% 42% 69% 93%

2004Q1-2008Q4
Min  33% 26% 23% 33% 58% 90%
Mean 36% 28% 28% 36% 63% 91%
Max  42% 30% 31% 42% 69% 93%

2009Q1-2017Q4
Min 27% 21% 23% 27% 48% 87%
Mean 31% 24% 33% 31% 55% 89%
Max 41% 28% 39% 41% 69% 92%

Selected Time Periods

2004Q1-2006Q4 3%  29%  25%  31%  66%  92%
2006Q1-2008Q4 2% 2%  23%  42%  69%  93%
2009Q1-2011Q4 30%  23%  35%  30%  53%  88%
2012Q1-2014Q4 30%  24%  34%  30%  54%  89%
2015Q1-2017Q4 29%  23%  36%  29%  52%  88%

the global financial crisis, that might have affected bank incentives to securitize loans.

6.1. Econometric Specifications

As discussed above, we are interested in studying the role of short term interest
rates in mitigating or worsening the impact of securitization activities on bank stability.
Therefore, to analyse how the net impact of securitization activities depends on monetary
policy interest rates, we follow Duchin et al. (2010) and employ a difference-in-differences
(DID) approach with a continuous treatment variable (monetary policy interest rates).
More specifically, we compare the change in S-score of banks before and after the decline
in federal funds rate following the onset of the global financial crisis. To this end, we

estimate the following regression specification:

AS-score;; =a; + (1 iPOST + B9 iPOST x FED, + v X,y + 0, + €4 (10)
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where AS-score denotes the change in the impact of securitization on bank stability,
1POST is an indicator variable equal to one for every quarter after and including 2009Q1,
and zero before that, F'ED is the end of quarter effective federal funds rate, X is a vector
of control variables,  is a time-specific effect, and ¢ is the error term. In this specification,
we specifically focus on the coefficient S5 which captures the decrease in the destabilising
effect of securitization in the low interest rate era. It is expected to be positive to reflect
the improvement in S—score with the decline in fed funds rate. We estimate S—score for
individual banks based on the structural model specified in Equation 5 and based on a

twelve-quarters rolling-window of data over the period from 2001Q2 through 2017Q4.

To estimate our difference-in-differences model, we use a window of eight years of data
from 2005Q1 through 2012Q4, surrounding the severe decline in federal funds rates at
the fourth quarter of 2008 following the onset of the global financial crisis. In addition,
we use a bank-specific fixed effects estimation method with time dummies included to
control for time-fixed effects and heteroskedasticity-consistent standard errors clustered

at the bank level following (Bertrand et al., 2004).

6.2. Empirical Results

Table 10 presents estimates of the difference-in-differences specification described
above. We use two measures for individual banks S—score. The first is related to the
loan portfolio and estimated based on net interest margin and the allowance ratio, and
the second is related to the overall balance sheet of the bank and estimated based on
return on assets and the ratio of risk-weighted assets. The coefficients of interest are
the coefficient on the exogenous monetary policy shock dummy and the coefficient on
the interaction between this dummy and federal funds rate. The positive value of these
coefficients indicate a decline in the destabilizing effect of securitization activities during

the low interest rate era.

Column 1 of Table 10 establishes the main pattern in the data. It shows that S—score
measured at loan portfolio level has improved by 2.88% by the average bank in the low
interest rate period. The magnitude of this improvement is supported by our previous

estimates of S—score at the banking system level as shown in Section 5. Column 2 shows
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that this improvement is substantially greater when considering the impact of the exoge-
nous monetary policy shock. The coefficient estimate implies that, on average, S—score
has improved by 3.53%, which increases to 5.23% when considering the decline in fed-
eral funds rate. Further, controlling for bank heterogeneity in column 3 shows that the
estimated coefficients on the monetary policy dummy variable and its interaction with

federal funds rate remain statistically significant and further increase in magnitude.

Turning to the impact of monetary policy change on S—score measured at the overall
balance sheet level, we notice similar pattern to that described above at the loan portfolio
level. Column 4 of Table 10 shows that S—score measured at the balance sheet level has
improved by 1.37% by the average bank in the low interest rate period. The magnitude of
this improvement is supported by our previous estimates of S—score at the banking sys-
tem level as shown in Section 5. Column 5 shows that this improvement is substantially
greater when considering the impact of the exogenous monetary policy shock. The coeffi-
cient estimate implies that, on average, S—score has improved by 1.52%, which increases
to 3.23% when considering the decline in federal funds rate. Further, controlling for bank
heterogeneity in column 6 shows that the estimated coefficients on the monetary policy
dummy variable and its interaction with federal funds rate remain statistically significant

and further increase in magnitude.

Overall, the results support the mitigating role of low interest rates on the net impact
of securitization on bank stability as measured by S—score. It is also worth noting that
the magnitude of improvement in the this destabilizing impact is higher when measured
at the loan portfolio level compared to being measured at the overall balance sheet level.
This implies that mitigating effects of low interest rates has been higher at the loan port-

folio level, which is supported by our earlier findings shown in Section 5.

6.3. Further Evidence

In response to the global financial crisis, several regulatory initiatives were enacted
which brought about several structural changes into the banking industry and securi-
tization markets. Examples include the Housing and Economic Recovery Act of 2008,

the Dodd-Frank Act of 2010, as well as the unconventionally low monetary policy short-
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term interest rates. This implies that the effect of monetary policy interest rates could
be commingled with the effects of other policy initiatives that coincided with monetary
policy decline following the global financial crisis. Therefore, to check the robustness
of our results from the difference-in-differences analysis presented above, we conduct an
additional test in which we examine the impact of monetary policy interest rates on the
return from and riskiness of securitization activities. This approach has the added ben-
efit of explicitly considering the direct impact of monetary policy interest rates on the
profitability and riskiness of securitization activities, which translates into the effects of

securitization on bank stability.

We measure return from securitization activities by the ratio of net securitization
income to total assets NSIOA. Both values are obtained from call reports of individual
banks. Whereas, riskiness of securitization is measured using an adjusted version of the

Altman Z-score (Altman, 1968) calculated based on securitization activities as follows:

NSIOAZ7t + EQUZtyl,t

ONSIOA; +

Z-score; =

where Z—score, NSIOA, Equity, and onysroa are the adjusted Z—score, the ratio of net
securitization income to total assets, the ratio of equity capital to total assets, and the
standard deviation of net securitization income, respectively. Indices ¢ and ¢ denote banks
and time, respectively. We estimate onysro4,, based on a twelve-quarters rolling-window

of the ratio of net securitization income to total assets.

Next, we estimate the following regression specification for return from securitization

activities:

ANSIOAZ’t = o; + 61 ANSIOAZ‘,t_l + 52 FEDt_l + 'YXi,t—l + ‘915 + &t (11)

and the following regression specification for riskiness of securitization activities:

AZ-score;y = o + L AZ-score;s1 + P FEDyy + 7 X1 + 0 + 4 (12)

where F'ED is federal funds rate, X, is a vector of control variables, 6, is time-specific
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fixed effect, and ¢;; is an error term. In addition, we estimate these specifications us-
ing the system generalized method of moments (System-GMM) estimation method and
report the standard specification and overidentification tests. For more details on the
estimation method, see Section 3. The data sample used to estimate these specification

is quarterly data from 2004Q2 through 2017Q4.

The results from estimating specifications 11 and 12 are presented in Table 11, which
provides estimates over three sample periods: 2004Q2-2017Q4, 2004Q2-2008Q4, 2009Q1-
2017Q4. Columns 1, 2, and 3 show the results of evaluating the impact of monetary
policy interest rates on the return from securitization activities. The coefficient on fed
funds rate is positive and significant throughout the sample period, which matches our
expectations. Column 1 shows that a 100 basis point increase in fed funds rate leads to
an increase in the ratio of net securitization income of 2.62%, on average. Interestingly,
the magnitude of this impact is different when comparing between the two subperiods
2004Q-2008Q4 and 2009Q1-2017Q4. On average, a 100 basis point increase in fed funds
rate leads to an increase in the ratio of net securitization income of 3.62% in the first
subperiod, whereas the magnitude of this change declines in the second subperiod to

1.47% only.

Furthermore, Columns 4, 5, and 6 of Table 11 show the results of evaluating the im-
pact of monetary policy interest rates on the riskiness of securitization activities. The
coefficient on fed funds rate is positive and significant in the full sample and first sample
subperiod, but negative in the second subperiod. Column 4 shows that a 100 basis point
increase in fed funds rate leads to an increase in the adjusted Z-score of 1.19% in the
full sample period, on average. Whereas, in the first subperiod (column 5), a 100 basis
point increase in fed funds rate leads to an increase in the adjusted Z-score of 1.93%.
Interestingly, the magnitude of this impact drops significantly in the second subperiod.
Column 6 show that, on average, a 100 basis point increase in fed funds rate leads to an

increase in the the adjusted Z-score of only 0.096% in the second subperiod.

Overall, the results presented here support our previous evidence that the decline

in monetary policy rates in the period that followed the global financial crisis has con-
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Table 10: Results on the Role of Monetary Policy I.

This table reports the results from a difference-in-differences analysis of the role of monetary policy in
mitigating the impact of securitization on bank stability. All specifications 1 through 6 are fixed effects
regressions. The sample period includes an eight-year window of quarterly data from 2005Q1 through
2012Q4. AS-score is the change in the impact of securitization on bank stability. NIM-ALLOW
indicates that S—score is estimated using net interest margin as a measure profitability and the allowance
ratio as a measure risk. ROA-RWA indicates that S—score is estimated using return on assets to measure
profitability and the risk-weighted assets ratio to measure risk. {POST is an indicator variable for the
low interest rate period that is equal to 1 in quarters after and including 2009Q1, and 0 otherwise. FED
is end-of-quarter effective federal funds rate. Size is the natural logarithm of total assets. Equity is the
ratio of Tier 1 risk-based capital ratio to total assets. Standard errors in parentheses. * ** *** denote
statistical significance at the 10%, 5%, and 1% level respectively.

AS—score
NIM-ALLOW ROA-RWA
1) @ ) () ) (©)
iPOST 2.883*F* 3 .241*** 3.532%** 1.371%** 1.515%** 1.539%**
(0.732) (0.864) (0.917) (0.045) (0.049) (0.061)
iPOSTFED 5.234%%* 5.554*** 3.217F** 3.456**
(1.345) (1.427) (1.141) (1.262)
Size -1.134* -2.181%*
(0.625) (1.104)
Equity 8.261** 5.766**
(4.418) (2.745)
Constant -2.468*F*  _4 189%**k 9 311¥*¥*  _(.498%** -0.311%F*  _14.875%**
0.701 0.946 3.843 0.132 0.112 2.765
# of Observations 3,338 3,338 3,338 3,339 3,339 3,339
Adjusted R? 0.072 0.094 0.132 0.083 0.103 0.121
Bank Fixed Effects Yes Yes Yes Yes Yes Yes
Quarter Fixed Effects Yes Yes Yes Yes Yes Yes

tributed to mitigating the destabilizing impact of securitization. On the one hand, our
results show that changes fed funds rates have positively affected both profitability and
riskiness of securitization activities in the run-up to and the period that followed the
global financial crisis. On the other hand, the results show that the magnitude of this
impact declines significantly in the period that followed the crisis, with a more dramatic
decline in the case of riskiness of securitization activities. Put together, these findings
lead us to conclude that the decline in monetary policy interest rates have worked to

mitigate the destabilizing impact of securitization in the aftermath of the global financial

crisis.
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Table 11: Results on the Role of Monetary Policy II.

This table reports the results of evaluating the impact of monetary policy interest rates on the return and
riskiness of securitization activities. Model specifications in columns 1 through 6 are estimated using the
System-GMM estimation method. The sample includes quarterly data and estimates are provided for the
full sample; 2004Q2-2017Q4 and for two subsamples: 2004Q2-2008Q4, and 2009Q1-2017Q4. ANSIOA
is the change in the ratio of net securitization income to total assets. A Z-score is the change in the
adjusted Z-score estimated based on the ratio of net securitization income to total assets of individual
banks. FED is the end-of-quarter effective federal funds rate. Size is the natural logarithm of total
assets. Fquity is the ratio of Tier 1 risk-based capital ratio to total assets. Trading Assets is the ratio
of trading assets to total assets. Deposits is the ratio of bank deposits to total assets. Standard errors
in parentheses. * ** *** denote statistical significance at the 10%, 5%, and 1% level respectively.

A NSIOA A Z-score
2004Q2-2017Q4  2004Q2-2008Q4 2009Q1-2017Q4 2004Q2-2017Q4 2004Q2-2008Q4 2009Q1-2017Q4
M @) ®) @ ) ©)
A NSIOA;_; 0.110%** 0.124%** 0.069***
(0.0027) (0.0021) (0.0073)
A Z-score;_1 0.154%%* 0.189%** 0.155%**
(0.0341) (0.0452) (0.0118)
FED; 2.618%** 3.621%** 1.471%* 1.192%* 1.929%** -0.861**
(0.0019) (0.0074) (0.7226) (0.5871) (0.6301) (0.416)
Size;-1 0.479* 1.226* 0.109 0.038*** 0.021%** 0.006
(0.2714) (0.6531) (0.1761) (0.0053) (0.0013) (0.0256)
Equity;-1 21.75%** 23.49%** 12.130%** -0.492%** -0.453%** -0.249**
(0.0151) (0.1951) (0.135) (0.0180) (0.0296) (0.1110)
Trading_Assets;—1  -3.769%* -6.20%** -5.88%* 0.456 1.873* 3.118%*
(1.7660) (3.212) (2.456) (1.0689) (1.1051) (1.516)
Deposits;—1 8.146*** 5.68% 1.353%** -0.045%** -0.120%** -0.038
(4.0079) (3.3814) (0.0716) (0.0065) (0.0069) (0.0478)
# of Observations 1,743 1,231 512 756 448 308
# of Banks 113 96 46 52 43 30
# of Instruments 20 20 20 20 20 20
AR(1) 0.147 0.150 0.008 0.049 0.006 0.111
AR(2) 0.455 0.424 0.431 0.871 0.143 0.876
Hansen Test 0.582 0.734 0.606 0.307 0.773 0.171
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7. Conclusion

This paper considers the effects of securitization on bank performance and stability.
We examine how securitization affects both bank profitability and risk and how these
effects in turn determine the net impact of securitization on bank stability and further on
systemic risk at the banking system level. In particular, we develop a structural model
that consists of a system of simultaneous equations and models bank performance and
stability as a function of securitization activities. This approach enables us to simultane-
ously consider the effects of securitization on bank profitability, risk and stability, while
accounting for the two main channels through which securitization affects profitability

and risk, namely liquidity and cost of funding.

We find that there is a trade-off between profitability and risk of banks that engage
in securitization activities. The results also show that securitization activities can ex-
plain this trade-off given that securitization improves profitability but at the expense of
increasing bank risk taking. Furthermore, we propose S—score as a measure of the net
exposure of banks to securitization activities. Analysis of the dynamics of this measure
show that securitization activities have destabilizing effect on securitizer banks. Further
analysis explains the role of monetary policy in mitigating the destabilizing effect of se-

curitization on banks in the period that followed the global financial crisis.

There have been several attempts to revive securitization markets to boost banking
efficiency and risk sharing in capital markets (Mersch, 2017). These attempts require a
deep revision of the securitization effects on both banks and financial markets to avoid
any unintended consequences for bank performance and stability. Our paper provides
a framework for regulators to think about the effects of securitization at the bank level
and the banking system level. It is important that regulators consider the effects of se-
curitization on a risk-adjusted performance basis, and to consider the different channels

through which securitization affects bank performance and stability.
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