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Abstract

This paper investigates the role of off-balance sheet securitization on
bank leverage pro-cyclicality. The interest in substantial leverage
(taking into account off-balance sheet securitization), rather than
formal leverage (measured by balance sheet data), accords well with
Basel III, which aims at adopting leverage requirements incorporat-
ing off-balance sheet activities. This is especially important for the
US, where GAAP accounting rules for securitization allowed until
2009 an underestimation of on balance sheet items, thanks to loose
rules for the de-recognition of securitized assets. For a sample of the
73 largest US BHCs over 2001-2010, we document pro-cyclicality
when we take into account securitization. Furthermore, we observe
that in the pre-crisis period securitization was an important driver of
leverage pro-cyclicality not only for investment banks but also for
commercial banks highly involved in securitization.

JEL codes: G21, E3
Keywords: Banks, Pro-cyclicality, Securitization






Introduction™

In the aftermath of the 2007 financial crisis, the high level of lever-
age of financial intermediaries has commonly been identified as the
main source of weakness in the financial system and, consequently,
as one of the major causes of the crisis (Financial Stability Forum,
2009). Many observers pointed at leverage pro-cyclicality — i.e. the
increase (decrease) of leverage following an increase (decrease) of
total assets value — as an amplification mechanism of business cycles
upturns and downturns (Adrian and Shin, 2010b)'. The pro-
cyclicality of leverage may fuel a supply side financial accelerator
complementing (or substituting for) the demand side financial accel-
erator pioneered by Bernanke and Gertler (1989); Kiyotaki and
Moore (1997) in explaining business cycle’s booms and recessions.

Formally, leverage (L, defined as the ratio of total assets 4, to to-
tal equity E;) is pro-cyclical if:

AL, = f(A4,)

f'>0

Adrian and Shin (2010a) argue that pro-cyclicality of leverage is a
consequence of banks targeting their capital to a fixed proportion of
their own VaRs’, joined with the widespread practice of market val-
ue accounting, which makes the value of banks assets strongly de-
pend on the price changes of assets traded in financial markets. In
short, the mechanism may be described as follows: ensuing an in-
crease in the price of securities — for a given value of debt — leverage
goes down. However if banks perceive that their value at risk (VaR)
has also decreased they have room for increasing their holdings of

* We wish to thank Angelo Baglioni, Barbara Casu, Andrea Monticini for very help-
ful detailed suggestions on a previous version of the paper.

! Notice that a different notion of pro-cyclicality is adopted by Piffer (2010), as he
investigates the existence of statistically significant positive co-movements between
leverage and a measure of the business cycle such as aggregate output.

% This may be justified by considering the solvency regulation (1996 Market Risk
Amendment to the Basel Accord).



securities more than needed to just restore the initial leverage. An
upward pressure on asset prices follows, which in turn feeds back in
higher leverage, generating an upward spiral. To the opposite, any
negative shock to banks’ balance sheets would trigger a downward
spiral of leverage and asset prices.

Adrian and Shin (2010a) find that US commercial banks had an a-
cyclical leverage between 1997 and 2008, whilst the five major
“pure” investment banks have a strongly pro-cyclical leverage.
Those banks account only for 11.7% of total equity of US banks.
One might argue that — given the high degree of interconnectedness
of today’s banking systems — even a small fraction of banks with a
pro-cyclical leverage can have such a large systemic impact as to
give rise to a supply side accelerator. It may reasonably be said,
however, that any kind of supply side financial accelerator may be
better justified if a large proportion of a country’s banking sector
does substantially react to fluctuations in asset prices, making lever-
age pro-cyclical’. It is thus interesting to check whether it is possible
to prove that pro-cyclical leverage characterizes a broader set of US
financial institutions.

A burgeoning literature has attempted at verifying pro-cyclicality
along different lines. Kalemli-Ozcaner al.(2011) document that the
leverage ratio is pro-cyclical not only for US investment banks but
also for large commercial banks (over the period 2000-2009). Damar
et al.(2011) highlight the interaction of leverage pro-cyclicality with
the use of wholesale funding, using Canadian data. They show that
the degree of pro-cyclicality is not constant across different types of
financial institutions and with respect to the changes in macroeco-
nomic and market environments. Financial institutions that use
wholesale funding display high degrees of pro-cyclicality as these
market-based funds are readily available at short notice for quick ad-
justments to leverage. Gropp and Heider (2010), for a large sample
of US and European banks between 1991 and 2004, focus on the be-
haviour of bank leverage through time and find that banks’ target

3 As Hanson, Kashyap and Stein (2011) write “If a large fraction of the financial
system is in difficulty, a simultaneous attempt by many institutions to shrink their
assets is likely to be more damaging to the economy” (p. 5).
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leverage is time-invariant and bank specific. Instead Baglioniet
al.(2012), for a sample of 77 European banks over 2000-2009, show
that pro-cyclical leverage appears to be well entrenched in the behav-
iour of those European universal banks for which the investment
banking activity prevails over the more traditional commercial bank-
ing activity.

In the present paper we move one step further by focusing on the
role of off-balance sheets and securitization on leverage. This re-
search, therefore, accords well with Basel 111, which aims at adopting
leverage requirements that incorporate off-balance sheet activities.
The literature on securitization prior to the outbreak of the financial
crisis (see for an extensive discussion: Wilson et al., 2010) empha-
sized the positive role played by securitization in dispersing credit
risk?, in reducing reserve and capital requirements (Minton et al.,
2004), and in reducing the cost of funding (Rosenthal and Ocam-
po,1988a, 1988b; Jones, 2000). The recent financial crisis has tar-
nished such a positive image showing that securitization enables
credit expansion through higher leverage of the financial system as a
whole and drives down lending standards’. Rather than dispersing
credit risk into the hands of final investors, securitization led to a
concentration of the credit risk in the banking sector itself’. Specifi-

* Greenbaum and Thakor (1987); Pavel and Phillis (1987); Hess and Smith (1988).
Franke and Krahnen (2005) argue however that if banks use the proceeds from secu-
ritization to issue new loans, and most banks active in the securitization markets do
so, their default risk increases. Therefore, the authors conclude that securitization
leads to a higher default probability and a higher equity beta for issuing banks.

> Specifically, the literature developed after the crisis pertain to how securitization
affects banks’ stability through its impact on bank funding, bank risk management
and bank profitability (Greenlawe? al.(2008); Altunbaser al.(2009); Adrian and Shin
(2008); Uhde and Michalak (2010). Greenlawer al. (2008) report that roughly two
thirds of the losses from subprime mortgages were borne by financial institutions
themselves: investment banks, hedge funds and also commercial banks.

6 Calomiris and Mason (2004); Higgings and Mason (2004); Niu and Richardson
(2006); Jiangliet al. (2007); Jiangli and Pritsker (2008); Chen ef a/.(2008); Vermi-
lyeaet al. (2008). Adrian and Shin (2010b) argue that the act-prime crisis originated
from the increased supply of loans and this was caused by the usage of securitization
and the search for new assets to fill banks’ balance sheets. The practice that secu-
ritizers tends to retain the equity tranche also indicate that the largest part of the risk
remains within the bank. Typically issuing banks retain first-loss contractual inter-
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cally, Jiangli, Pritsker, Raupach (2007) and Jiangli and Pritsker
(2008) investigate the importance of computing the off-balance sheet
securitization in order to consider the whole effect of securitization
on banks. Using US bank holding company data from 2001 to 2007,
these studies document empirically how the insolvency risk, leverage
and profitability of securitizers would change if banks had to take the
securitized assets back onto their balance sheets. They find that, off-
balance sheet mortgage securitization reduces bank insolvency risk,
and increases bank leverage and profitability.

The research questions addressed in this paper may be summa-
rized as follows: 1) does “formal” leverage, as measured by balance
sheet data, underestimate “substantial” leverage, which takes into ac-
count off-balance sheet securitization?; 2) once off-balance sheets
are considered, does US commercial banks’ leverage become pro-
cyclical? and 3) is there any difference in the role played by securiti-
zation before and after the break up of the financial crisis in 2008?
These three questions appear especially relevant for US banks be-
cause until the amendment of FAS No. 140 by the SFAS 166 in Jan-
uary 2010, US GAAP left US banks the possibility to put securitized
assets off-balance sheet, if certain conditions were met, when these
assets were transferred to Special Purposes Entities (SPEs). In ac-
cordance with SFAS 140, the bank recognized transfers of financial
assets as sales providing that control has been relinquished over such
assets. The majority of a bank’s involvement with SPE was related to
securitization transactions meeting the SFAS 140 definition of a
Qualifying Special Purpose Entity (“QSPE”). In what follows we
shall provide an operational measure of “substantial leverage” that
includes off-balance sheet securitization items for US bank holding
companies (BHC). Specifically, we add the “outstanding principal
balance of assets sold and securitized with servicing retained or with
recourse or other seller-provided credit enhancements” to the value
of total assets taken from the balance sheet. This amount consists in

ests or provide implicit recourse in securitization transactions. These arrangements
mean that the risks inherent in the securitized assets have not been transferred to in-
vestors and are, in effect, still held by the issuing bank, but off-balance sheet be-
cause securitized assets are transferred to Special Purpose Vehicle.
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the principal balance outstanding of loans, leases and other assets,
which the bank has sold and securitized while retaining the right to
service these assets, or when servicing has not been retained, retain-
ing recourse or providing other seller-provided credit enhancements
to the securitization structure’. In this way, we obtain the actual
amount of total assets that US banks would have to account, were the
US banks forced to carry securitized assets on their balance sheet, as
European banks do.

When moving from “formal” to “substantial” leverage, several in-
teresting results emerge. As for the first and second research ques-
tions, distinguishing between four groups of banks differing as for
the degree of their involvement in securitization activities (major se-
curitizers vs. minor securitizers) and on the basis of their nature
(commercial vs. investment banks), we observe that in the pre-crisis
period securitization was an important driver of leverage pro-
cyclicality not only for investment banks but also for commercial
banks highly involved in securitization. This analysis shows an im-
portant result at variance with that of Adrian and Shin (2010a): when
off-balance sheet securitization is taken into account, commercial
banks do not follow a policy of leverage targeting but they rather
pursue, like investment banks, a pro-cyclical leverage. As for the
third research question, the average degree of pro-cyclicality of US
banks becomes even stronger than that found in the literature, espe-
cially when the pre-crisis period is considered in isolation. For both
the crisis and post-crisis periods we observe a decreasing power of
securitization in driving pro-cyclicality.

The paper is organized as follows. Section 2 motivates the sample
used in the empirical analysis that follows. Section 3 is devoted to

" In order to avoid double counting, it excludes the principal balance of loans under-
lying seller’s interests owned by the bank. Moreover, this item does not report mort-
gages sold to the Federal National Mortgage Association (Fannie Mae) or the Feder-
al Home Loan Mortgage Corporation (Freddie Mac) that the government-sponsored
agency in turn securitizes. Finally, this item also excludes securitizations that have
been accounted for as secured borrowings because the transactions do not meet the
criteria for sale accounting under generally accepted accounting principles. These
securitized loans, leases and other assets should continue to be carried as assets on
the reporting institution’s balance sheet.



some preliminary graphic analysis that strongly points to the relevant
role played by off-balance sheet securitization in enhancing the lev-
erage pro-cyclicality of both investment and commercial US banks.
Section 4 discusses the five different model specifications employed
in our empirical study. Section 5 presents the empirical results and
the robustness tests, whilst section 6 concludes and gives some poli-
cy recommendations.

1. Sample and data sources

In this study we focus on US bank holding companies (BHCs). This
choice is first motivated by the fact that risk and capital management
are usually managed at the highest level of the financial group (Cas-
uet al., 2011). In addition, securitization may involve several subsid-
iaries of a bank holding company and therefore may affect capital
and liquidity planning for the whole group (Aggarwal and Jacques,
2001). Finally, loan sale and securitization within a BHC group may
not be subject to the same informational and agency problem (Jiangli
and Pritsker, 2008).

With regard to the period of analysis, being interested in the ef-
fects of securitization on bank leverage, with a specific interest about
the effect of leverage on the financial crisis, we collect data from the
second quarter of 2001 (since when greater disclosure about securiti-
zation activity has been imposed on US banks) to the last quarter of
2010. Unlike previous studies on securitization that were restricted to
the pre-crisis period, we extend the sample period until the last quar-
ter of 2010 in order to analyze the propagation phase of the financial
crash and the post-crisis period.

The accounting data used in the study are taken from FR Y-9C
provided by the Federal Reserve Bank of Chicago. This database, al-
ready used in previous studies®, collects quarterly accounting infor-
mation on balance sheet and income statement’s data and detailed
support schedules (including the one on off-balance sheet items)

8 Jiangliet al.(2007), Ashcraft and Steindel (2008), Jiangli and Pritsker (2008),
Sarkisyan et al (2010), Casuer al. (2011).

10



since 1986. Moreover since June 2001, it was required for US banks
to provide detailed information on their securitization activities,
which are shown in the Schedule HC-S (Servicing, Securitization,
and Asset Sales Activities). This schedule includes information on
assets that have been securitized or sold and are not reportable on the
balance sheet (Schedule HC), except for credit-enhancing interest-
only strips, subordinated securities and other enhancement, and sell-
er’s interest, that is bank’s ownership interest in loans that have been
securitized. A bank holding company should report information in
this schedule for those securitization for which the transferred assets
qualify for sale accounting or are otherwise not carried as assets on
the bank holding company’s consolidated balance sheet.

Table 1 (Panel A) refers to the sample of 2,809 US BHCs (as
made available by the Fed). It shows the results of a comparison
among securitizers and non-securitizers in terms of total assets. Alt-
hough loan sales and securitization activities have grown in the ag-
gregate, the number of US BHCs that engage in these activities is
small. The number of securitizers in the sample is extremely limited
(337): they represent only 12% of the total BHCs. Moreover it is im-
portant to note that securitizer BHCs are significantly larger than
non-securitizer ones: their amount of total assets ($53.9 billion) is
over 45 times higher than that of non-securitizers ($1.5 billion). The-
se 317 securitizers account for 86.08% of the total US BHCs in terms
of total assets. This finding is consistent with previous studies that
document that larger banks are more likely to securitize’. Table 1 al-
so shows summary statistics on securitization activity. The first index
is the ratio of securitized assets to total loans. The 337 securitizers
have a mean value of 15.43% over the whole period of analysis (note
that is not an extremely high value overall). This panel also shows
that most of securitized assets are residential mortgage: they repre-
sents almost 10.53% of total loans. The second index is the ratio of

° Minton ef al. (2004) have shown that large US commercial banks have a greater
propensity to securitize. Similar results have been documented for European banks
by Bannier and Hansel (2006) and by Martin-Oliver and Saurina (2007) for Spanish
financial institutions.
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securitized assets to total assets: the mean value is almost 7.97% and
about 5.56% is represented by mortgages.

As our focus is on the effects of securitization on leverage, we
shall take into account only large banks: precisely the largest BHCs
in terms of assets. Following the procedure in Jiangliet al. (2007)",
we have created an open sample, including banks that, between 2001
and 2010, appeared at least once among the top 50 BHCs in terms of
total assets.'' As reported in Table 1 (Panel B), the sample consists
of 73 US BHCs, observed quarterly between 2001 2Q and 2010 4Q,
for a total of 2,211 panel observations'?.

Focusing on the largest BHCs, the percentage of securitizers in
the sample is higher than in the total sample'’: about 80% (57 secu-
ritizers and 16 non-securitizers). This sample is more representative
of banks that are engaged in securitization, and also contains a con-
trol group of banks not involved in securitization. However not all
securitizers are substantially involved in these activities: for some of
them the amount of securitized assets is very small. It is because of
this difference among large banks that we can assess the influence of
securitization on leverage. In order to differentiate among banks for

' Jiangliet al.(2007) sorted the US BHCs into seven size-buckets, based on the
quantiles of Ln(assets), with bucket seven containing the 22 largest bank holding
companies, and each succeeding size-bucket containing increasingly smaller BHCs.
The authors show an upward jump in the fraction of securitizers as the size of BHCs
increases. For example, among the smallest BHCs, only 1% are securitizers but this
fraction jumps to almost 100% in the last bucket of largest banks. This shows that
large US BHCs are more likely to securitize, while smaller banks are less likely to
securitize.

""'In order to avoid double counting we have excluded the subsidiaries of BHCs in-
cluded in the sample, although present in FR Y-9C. Moreover we have included in
the sample not only active banks but also banks that have ceased to exist over time
or that have been involved in mergers or acquisitions. In the latter case, as for the
full sample, we maintain the code of the acquiring BHC while the acquired bank is
eliminated from the sample.

12 This sample included both listed and non-listed BHCs, typically subsidiaries of
foreign listed bank holding companies but included in the sample because they are
considered US BHCs by the Federal Reserve Bank of Chicago.

13 We define here as securitizers BHCs that have conducted at least a securitization
transaction during the period of analysis, regardless of the weight of operation in
terms of assets.
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which the ratio of securitized assets on total assets is not significant
and banks that recourse heavily to this practice, we introduce a fur-
ther distinction between major securitizers and minor securitizers, on
the basis of average weight that asset securitization has had for each
bank over time. When the ratio between securitized assets and total
assets, for each bank, is higher than the median value of the same ra-
tio for all banks in the sample (2.47%) the bank is considered major
securitizer.

In this sample of the largest BHCs, among the 57 securitizers, 32
are major securitizers, which represent 44% of the sample. Moreo-
ver, major securitizers represented almost 76.81% of the US banking
system in terms of total assets over the whole period, and this weight
has been increasing over time. This explains the importance to focus
specifically also on this group of banks. Turning to the comparison
on total assets, in the largest banks sample, securitizers have, on av-
erage, a value of total assets that is about three times higher than that
of non-securitizers ($214.06 billions vs. $62.31 billions); and this
difference is even bigger considering major securitizers that are more
than four times bigger than minor securitizers ($316.81 billions vs.
$74.64 billions). As for ratios on securitization, as we focus here on
banks that have on average a deeper involvement in securitization,
the value of securitized assets to loans ratio is much higher: off-
balance sheet securitized assets account for 78.03% of on-balance
sheet loans (against 44.53% in the largest bank sample and 15.43%
for the overall sample). Same finding comparing securitized assets
with total assets: 32.09% (against 18.37% in this largest bank sam-
ple and 7.97% in the overall sample). This result gives further evi-
dence that securitization is a phenomenon which has interested a lim-
ited subset of US BHCs but some of the larger banks have used it
heavily. Also, the focus on major securitizers reveals that the impact
of securitization is even greater: the securitized assets to loans ratio
is 78.03% while the percentage of securitized assets on total assets is
about 32.09%.

Table 2 reports the substantial leverage, in addition to the formal
leverage, and clearly shows an increase in the value of leverage when
securitization is taken into account, and therefore an increasing dif-
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ference in the comparison between securitizers and non-securitizers.
The increase of leverage is much more consistent on the smaller
sample: focusing on major securitizers, that are banks most involved
in securitization transactions, the increase of leverage, considering
securitization, is about 25%.

2. A preliminary graphical analysis

In order to get some preliminary evidence on the relationship be-
tween total assets and leverage for US large BHCs, we perform a
graphical analysis by reporting scatter plots of the log difference (i.e.
the rate of change between time ¢ and 7+7) of total assets and lever-
age. Specifically, on the x-axis there is the percentage change of total
assets and on the y-axis the percentage change of leverage.

Figures 1 and 2 are quite informative. For the sample of large US
BHC:s there is a positive relationship between total assets and lever-
age, indicating pro-cyclicality. Moreover, pro-cyclicality becomes
even stronger when we augment the value of total assets by the
amount of off-balance sheet assets that have been securitized or sold
with servicing retained or with recourse or other seller-provided
credit enhancements. The comparison of the two scatter plots reveals
that the positive relationship is stronger considering securitization.

We then examine whether the degree of US banks pro-cyclicality
depends on their specialization (as in Europe) and whether securiti-
zation has a different impact in driving pro-cyclicality for commer-
cial and investment BHCs. This interest comes from previous evi-
dence in Baglionier al. (2012) that for European banks point out a
stronger pro-cyclicality for banks involved in investment banking ac-
tivity, and a lower one for more traditional commercial banks. This
seems relevant also for the US because the period under analysis is
follows the repeal of the Glass-Steagall Act in 1999; hence US bank
holding companies are allowed to be engaged in both investment and
commercial activities. We therefore distinguish between BHCs with
predominant commercial banking activity (mainly commercial

14



banks) and BHCs more oriented on investment banking (mainly in-
vestment banks). More precisely, following Baglioniet al. (2012), a
bank is considered a “mainly commercial” BHC if the loan ratio is
above the median value for the whole sample (that is, 62,5) and a
mainly investment BHC otherwise. Coherently with the repeal of the
Glass-Steagall Act, the sample of large US BHCs is composed from
both banks that are more traditional and focused primarily on com-
mercial activities and banks for which, instead, the investment bank-
ing activity is prevalent.

Figure 3 provides preliminary evidence for the different time pat-
tern of leverage in the two act-samples (mainly commercial and
mainly investment banks). It shows that the two groups of banks fol-
low clearly different patterns. For banks with a predominance of tra-
ditional commercial banking activity the leverage trend has been
roughly constant since 2001, and slightly higher to a level of 10 until
the outbreak of the financial crisis. But even with the burst of the cri-
sis, the reduction in the leverage was limited. Instead, the pattern of
leverage for the banks with a predominance of investment banking is
completely different. It has remained nearly constant up to mid-2004,
albeit at a higher level of that of mainly commercial banks. After
2004 these banks were characterized by a continuous rise in the level
of indebtedness, until the third quarter of 2008 (except for a slight
decrease in 2007, during the early stages of the crisis).

Figures 1.a, 1.b and 2.a, 2.b point to a stronger pro-cyclicality for
BHCs oriented to investment banking activity and a larger role of se-
curitization. For mainly commercial banks the degree of pro-
cyclicality seems low, the slope is close to zero, suggesting a policy
of constant leverage targeting. The impact of securitization on lever-
age pro-cyclicality is very weak, albeit positive.

A different picture emerges, however, when focusing only on ma-
jor securitizers, that is on banks for which securitization is a large
proportion to total assets (figures 4.a, 4.b and figures 5.a, 5.b). These
figures show that the slope of the trend line is much steeper when
considering securitization and this is preliminary evidence that secu-
ritization that banks use this activity in order to increase their lever-
age during upturns and vice versa. Notice that this is true not only for
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mainly investment banks but also for mainly commercial banks: fo-
cusing on banks involved in securitization activity and considering
the “substantial” level of leverage (with off-balance securitization),
commercial banks too seem to manage pro-cyclically their leverage.
This intriguing preliminary evidence of pro-cyclicality for US com-
mercial banks is at variance with Adrian and Shin (2010a) evidence
and it will be further studied in sections 4 and 5 below.

3. Methodology

To empirically examine the relationship between the change in lev-
erage and the change in total assets, that is the pro-cyclicality of lev-
erage, we first run the following two-ways fixed effects panel data
regression'*:
ALeverage;, = Bo + f1AAssets; + &+ 1)

where:
ALeverage; ;= quarterly log-differenced leverage of banki at timet,
where leverage is defined as total assets over bank equity capital,
AAssets; = quarterly log-differenced total assets’ value of bank i at
time #. Obviously, regression (1) will give evidence of leverage pro-
cyclicality if the sign of B; results positive and statistically signifi-
cant;
gt =X+ X+ e; = error term, where e;; ~i.i.d.(0, aft)with
aft * Uﬁs fort # s, in general.

The second step of our empirical research is testing how differ-
ences in the banks’ business model affect the leverage management
of banks. By so doing we are in the position to further test on a large

'* This model explores fixed effects of one group and one time variable. This model
thus needs two sets of group and time dummy variables (i.e. bank and quarter). It is
characterized by a three-part error structure: o; : group fixed-effects, which controls
for permanent differences between groups; «, : time fixed-effects, which is common
to all groups but vary by time period (e.g. quarter); e;, : idiosyncratic error.
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sample of US BHCs the evidence in Adrian and Shin (2010a) ac-
cording to which commercial banks follow a policy of constant lev-
erage targeting. Formally, the regression model becomes:

ALeverage;, = Po + P1AAssets;; + [,Commercial; *
AAssets; + P3leverage;;_4 +&;; 2)

where:

Commercial;= a dummy variable taking value 1 for “mainly com-
mercial” banks where the ratio between loans and total assets is
above the median ratio of the whole sample (0.625), and zero for
“mainly investment” banks, as done in Baglioniet al. (2012);
Leverage; _,= (log) leverage lagged by one quarter. This variable
is included in order to capture bank’s reaction to the leverage level in
the previous quarter.

In regression (2), f; has to be interpreted as the slope of the re-
gression line for the group of “mainly investment” banks, while (f5;
+ [3;) represents the coefficient for the group of “mainly commer-
cial” banks. Thus, the expected sign of B is positive, reflecting the
pro-cyclical pattern of investment banks’ leverage, while the ex-
pected sign of S, is negative. As suggested by previous preliminary
analysis, the idea is that pro-cyclicality in leverage characterize espe-
cially BHCs that are involved consistently in investment banking ac-
tivity, so the sum ( 8; + B2) should be close to zero, indicating a pol-
icy of leverage targeting by mainly commercial banks. f; is expected
to be negative as it should reflect the behavior of banks that try to
correct deviations from some target levels.

With the third model we introduce the core analysis of the present
paper, i.e. we test the impact of off-balance sheet securitization on
the pro-cyclicality of bank leverage, by moving to the substantial
leverage. Specifically, we develop three levels of analysis on sub-
stantial leverage, focusing on the business model, on the degree of
involvement in securitization and on the interplay between business
model and off-balance sheet securitization. First, we test the impact
of securitization on the pro-cyclicality of bank leverage with refer-
ence to different business models; formally:
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ASubstantialLeverage; ;=

= Bo + B1ASubstantialAssets; .+

+ B,Commercial; * ASubstantialAssets;; +

+ B3SubstantialLeverage; 1 + &; ¢ 3)

where:

ASubstantialLeverage; .= quarterly log-differenced substantial
leverage of bank i at time ¢ (i.e. value of formal leverage corrected to
consider the assets sold or securitized that are carried off-balance
sheet);

ASubstantialAssets; ;= quarterly log-differenced total assets’ value
of bank i at time #, where the amount of total assets has been correct-
ed to consider off-balance sheet securitization;
SubstantialLeverage;,_,= (log) substantial leverage lagged by
one quarter.

Indeed, if the securitization is an important phenomenon that
must be taken into consideration when investigating the pro-
cyclicality of bank leverage, regression (3) should show a higher ex-
planatory power than that of regression (2). Moreover, if securitiza-
tion determines a stronger pro-cyclicality, it is expected an increase
in coefficient f3; .

We then test the impact of securitization on the pro-cyclicality of
bank leverage with reference to different levels of exposure to secu-
ritization. We thus distinguish, through the use of a dummy variable,
between banks with a major involvement in securitization and banks
with a minor involvement, regardless of whether they are commer-
cial or investment banks. Formally:

ASubstantialLeverage;, =
= o + f1ASubstantialAssets; ;+

+ BpMajor + ASubstantialAssets;;
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+ B3SubstantialLeverage; _; + &;+ @)

where:

Major; = dummy variable taking value 1 for major securitizers, that
isbanks for which the ratio between securitized assets off-balance
sheet and total assets is above the median value of the whole sample,
and zero otherwise.

The base group is, consequently, minor securitizers: f3; is the co-
efficient for minor securitizers and (S;+ ;) is the coefficient for ma-
jor securitizers. We expect that the coefficient of 8, is positive and
statistically significant before the crisis and not statistically signifi-
cant during the crisis, indicating a decreasing role of securitization in
driving leverage pro-cyclicality.

Finally, we investigate the impact of securitization on the pro-
cyclicality of bank leverage by combining the two dimensions: busi-
ness model(i.e. mainly commercial vs. mainly investment banking)
and level of exposure to securitization (i.e. major vs. minor securitiz-
ers). Specifically, the model disentangles four different groups of
banks: banks with mainly investment banking activities with a high
involvement in securitization; banks with mainly investment banking
activities with a low involvement in securitization; banks with main-
ly commercial activities with an high involvement in securitization;
banks with mainly commercial activities with a low involvement in
securitization (see Box 1 for a description of the number of banks in
each group). By so doing, we are able to examine if, indeed, banks
involved to an appreciable extent in securitization activities are more
oriented towards an active pro-cyclical management of their lever-
age. In addition, we are able to appreciate whether the involvement
in securitization affects the level of pro-cyclicality commercial as
well as for investment banks. By using dummy variables that interact
with the quarterly change in assets, we investigate the different de-
gree in pro-cyclicality for the four groups of banks. Formally:

ASubstantialLeverage;; =
= fo + B1ASubstantialAssets; .+

+ ByInvMaj; * ASubstantialAssets;,
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+ B3InvMin; * ASubstantialAssets;,
+ BsComMaj; * ASubstantialAssets;
+ BsSubstantialLeverage; 1 + &; ¢ 5)

where:

InvMaj; = a dummy variable taking value 1 if a bank is both in-
vestment bank and major securitizers, and zero otherwise;

InvMin;= a dummy variable taking valuel if a bank is an investment
bank but that is not highly involved in securitization (minor secu-
ritizers), and zero otherwise;

ComMaj;= a dummy variable taking value 1 if a bank is a commer-
cial bank and a major securitizer, and zero otherwise.

The base-group is the category of commercial banks that are not
highly involved in securitization. Consequently, [;is the estimated
coefficient of the base-group and its expected sign is around zero,
indicating a policy of leverage targeting since it refers to commercial
banks that do not have a significant exposure on securitization. The
estimated coefficient for the group of commercial banks that are,
however, highly involved in securitization is (8;+ [,); consequently
the expected sign of f3, is positive, reflecting a positive impact of se-
curitization on the relation between changes in leverage and changes
in assets. In other words, we expect that, when considering securiti-
zation, also commercial banks show some pro-cyclicality. Turning to
investment banks, the coefficient for the group of investment banks
not considerably involved in securitization transaction is (f;+ [3).
The expected sign of f3 is positive because, even if they are not
involved in securitization, it is expected that investment banks are
characterized by a greater degree of pro-cyclicality than minor secu-
ritizers commercial banks (that represents the base group). Finally,
the estimated coefficient for investment banks highly involved in se-
curitization is (f;+f,) and the expectation is that 3, is positive and
higher thanf;, reflecting, once again a positive impact of securitiza-
tion on leverage pro-cyclicality. Specifically, we expect that invest-
ment banks show a greater pro-cyclicality than commercial banks
and, within each category, banks involved in securitization transac-
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tions are expected to be more pro-cyclical than minor securitizers.
That is: (B1+82) > (B1+ B3) > (B1t Ba) >Pi-

All the above regression are tested for different periods: pre-crisis
period, crisis period and post-crisis period, in order to check if the
management of leverage has followed a constant pattern over time or
whether the outbreak of the crisis has put a brake on the use of secu-
ritization as a driver of leverage pro-cyclicality. For this reason we
first test the models on the whole period (2001 2Q — 2010 4Q) and
then on the three sub-periods (pre-crisis period: 2001 2Q — 2007 2Q,
crisis period: 2007 3Q — 2009 Q1, post-crisis period: 2009 2Q — 2010
4Q), based on the classification of the Bank for International Settle-
ments (2010).

4. Empirical results

4.1. Regression results

Regression results for the full period are reported in Table 3. In the
base regression (1), the estimated f3; is positive and highly statistical-
ly significant, indicating pro-cyclicality of leverage for US bank
holding companies. In the more complete regression (2), several re-
sults emerge. First, f; remains positive and statistically significant,
which indicates a clear pro-cyclicality of leverage especially for
those BHCs whose business is more oriented to investment banking
activities. Mainly investment banks seem to respond to a change in
their asset value by changing their leverage in the same direction. If
we compare our results with those in Baglionier al. (2012), we ob-
serve a greater pro-cyclicality for US banks than for European banks
(1 is higher here). Second, f,is negative and statistically significant
so that the estimated slope coefficient for commercial banks (5;+55)
is still positive but very low. The active pro-cyclical management of
leverage concerns not only pure investment banks (as maintained by
Adrian and Shin, 2010a) but also US BHCs mainly oriented to com-
mercial banking. Despite this, it is true that the pro-cyclicality con-
cerns, above all, those banks for which the investment banking activ-
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ity is prevalent. Third, the estimated value of 5 is negative and sig-
nificant, confirming that banks react to the previous quarter leverage
by correcting levels that deviate from some target levels. Finally, the
result of the F-test, which controls for the effective presence of unob-
served factors, is 1.91 that corresponds to a statistical significance at
the one per cent level. We can therefore reject the null hypothesis
that the unobserved factors are equal to zero and, therefore, the esti-
mated model is consistent'”.

When we take into account off-balance sheet securitization (re-
gression 3) the pro-cyclicality of leverage becomes stronger, above
all for mainly investment banks, although it remains positive also for
mainly commercial banks. The remarkable rise of the R* (from 22
percent to 34 percent moving from regression 2 to regression 3 with-
out adding any explanatory variable) confirms the need to consider
securitization when interested in investigating the possible existence
of a positive relationship between change in assets and change in
leverage.

In order to investigate the impact of securitzation on leverage pro-
cyclicality, we perform regression 4. The value of f; is roughly zero
(0.009) pointing out that minor securitizers are more inclined to a
policy of constant leverage targeting, whereas the value of 5, is posi-
tive (0.502) and statistically significant showing that major securitiz-
ers have a high degree of leverage pro-cyclicality.

In order to directly catch the impact on leverage pro-cyclicality of
being involved is securitization for both mainly commercial and
mainly investment banks, we perform regression 5. What emerges
here is that mainly commercial banks not involved in securitization
show a very low degree of pro-cyclicality: the value of §; is roughly
zero (0.075), showing that these banks are more inclined to a policy
of constant leverage targeting, confirming previous findings by Adrian
and Shin (2010a). In short: being both mainly investment banks and
major securitizers strengthen the pro-cyclicality of leverage.

However, for mainly commercial banks involved in securitization
the situation changes dramatically when off-balance sheet items re-

'3 We perform this tests also for the subsequent regression models and we are al-
ways able to reject the null hypothesis that the unobserved factors are equal to zero.
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lated to securitized assets are taken into account: the coefficient 3, is
positive (0.411) and statistically significant. This proves a high de-
gree of pro-cyclicality also for commercial banks, when off-balance
sheet securitization is considered. Turning to mainly investment
banks, the pro-cyclicality is even higher. The coefficient [ is posi-
tive (0.49) and highly statistically significant for investment banks
not involved in securitization. The pro-cyclicality is even higher fo-
cusing on investment banks major securitizers: ,is positive (0.77)
and significant. These results show a strong impact of off-balance
sheet securitization for both commercial and investment banks. This
finding is in contrast with those of Adrian and Shin (2010a), whilst it
is consistent with the resulkts of Kalemli-Ozcanet al. (2011). Finally,
the coefficient B5is negative and statistically significant, indicating
that leverage is mean reverting.

In short, Table 3 reveals that the active management of leverage
concerns not only the small category of pure investment banks but,
as for European banks, it is a phenomenon extended to a broader
class of financial institutions. There is a positive relationship be-
tween change in assets and change in leverage for the whole category
of large bank holding companies when securitization is taken into
account. This relationship is however more pronounced for those that
focus primarily on investment banking activities and for all those in-
volved in securitization (either commercial or investment banks).

We then move to the investigation of the differences among the
pre-crisis, crisis and post-crisis periods. Table 4 presents the result
for the pre-crisis period, considering all the five regression models.
In the pre-crisis period all previous results are basically confirmed.
There is evidence of pro-cyclicality of substantial leverage, which is
particularly strong for mainly investment banks but also for mainly
commercial banks that are involved in securitization, when taking
into account the off-balance sheet items. Also, the explanatory pow-
ers of the regression is especially high before the crisis: in the last
model the R* is about 50%.

As for the crisis period (Table 5), not all previous results are con-
firmed. In particular we document a change as for the impact of se-
curitization. By looking at regressions 1 and 2 (that do not account
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for securitization), previous results are still valid. Specifically, pro-

cyclicality remains strong also during the crisis: coefficient f1 in re-
gression 2 during the crisis period is even higher than in the pre-
crisis period. However, during the crisis only mainly investment
banks show leverage pro-cyclicality. The value of 8+ ,, indeed, is
close to zero, pointing that mainly commercial banks follow a policy
of leverage targeting in the crisis period. The coefficient S5 in re-
gression 2 has remained negative and statistically significant, like in
the pre-crisis period, but now it has a higher negative value. That is,
the adjustment mechanism of banks’ leverage to some target levels
has become stronger. By including off-balance sheet securitization
(regression 3), conclusions for the crisis period are different from
those for the pre-crisis period: securitization does not contribute any
more to explain the relationship between the change in total assets
and the change in leverage. Passing from regression 2 to regression
3, B1(the coefficient of the change in assets) remains essentially un-
changed whereas before the crisis by including off-balance sheet as-
sets the level of pro-cyclicality increased substantially (essentially
more than doubled). Moreover, the R* remains roughly unchanged
from regression 2 to regression 3. Next, in regression4, the results
reveal a decreasing role of securitization in driving leverage pro-
cyclicality. The statistical insignificance of [, in model 4 points out
that, after the outbreak of the crisis, being involved in securitization
is not any more a discriminating factor in determining the degree of
leverage pro-cyclicality. Finally, turning to regression5, the coeffi-
cients for the different groups of banks are not statistically signifi-
cant, thus suggesting that securitization in the crisis period is no
longer able to determine a higher degree of pro-cyclicality. However,
coefficients $; and f, in model 2 remain however statistically sig-
nificant. This means that the predominant type of business activity
(commercial vs. investment banking) is still able to discriminate the
level of pro-cyclicality, whereas securitization seems not to be any
more a relevant factor during the crisis period.

As for the post-crisis period (Table 6), results substantially con-
firm those obtained for the crisis. We document the highest level of
pro-cyclicality and an increase in this positive relationship also for
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mainly commercial banks (regression2). Similarly to the crisis peri-
od, f3 in regression 2 shows a further strengthening of the adjust-
ment process performed by banks to bring leverage to the target lev-
el. In the post-crisis period, securitization seems to lose its relevance
in explaining the evolution of leverage in relation to changes in the
value of total assets. Moving from regression2 to regression3, coeffi-

cient B; decreases and the R remains roughly unchanged. Turning
to regression?, securitization seems to have even a negative effect on
pro-cyclicality since the coefficient for minor securitizers is higher,
both in the case of commercial and investment banks. However, co-
efficient S, (relative to commercial banks involved in securitization)
is not statistically significant and, when correcting for autocorrela-
tion in residuals (see Table 10) the coefficient for the group of in-
vestment banks involved in securitization becomes not significant.
This seems to suggest once again the decreasing role of securitization
in explaining the relationship between changes in assets and changes
in leverage. With the outbreak of the crisis, and the reduction in se-
curitization activities implemented by financial institutions, the
unique factor that seems to remain relevant in determining the differ-
ent degree of pro-cyclicality is the business model (commercial vs.
investment banking).

Summarizing, the breakdown of the analysis into the three act-
periods shows a permanence over time of a strong pro-cyclicality of
US banks’ leverage, regardless of the outbreak of the recent financial
crisis. Indeed, in the post-crisis period, we document a more pro-
cyclical leverage than before. However, the role of securitization has
changed markedly. In the pre-crisis period by considering off-
balance sheet securitization, we observe an active management of
leverage by all banks (both mainly investment and mainly commer-
cial) and greater pro-cyclicality for those financial institutions more
involved in securitization. In the subsequent periods securitization
seems to lose its relevance. This can be explained as follows: i) the
growth of securitization transactions has slowed down since the out-
break of the crisis, ii) those banks hardest hit by the crisis were just
the ones heavily involved in securitization; iii) the change in the US
accounting standards, which since 2010 have significantly reduced
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the possible circumstances in which securitized assets could be
placed off-balance sheet.

4.2 Robustness tests

We test for serial correlation in residuals (Tables 7-10). This test de-
livers, for model 1 and over the whole period, a value of LM of
3,761 and this confirms the presence of serial correlation in residuals
because we can reject the null hypothesis of absence of serial corre-
lation in residuals. On the basis of this result, the following tables
show results obtained correcting all models for the presence of auto-
correlation in residuals. All previous conclusions are confirmed, and
some become even stronger.

For the pre-crisis period, for example, coefficient £, in model 2
is not statistically significant (Table 3), but by correcting for autocor-
relations in residuals, it turns to be highly significant (Table 8). Simi-
larly, coefficient 3 in model 4 is not statistically significant (Table
3), but it turns to be significant correcting for autocorrelation (Table
8). This indicates that, during the pre-crisis period, when the use of
securitization was maximum, the degree of pro-cyclicality was even
higher for commercial banks involved in securitization transactions
than for investment banks not involved in these activities. Securitiza-
tion was thus even more important than the predominant business
(commercial or investment banking) in driving pro-cyclicality. This
confirms the importance to take account off-balance sheet securitiza-
tion activities, when we aim to investigate the level of pro-cyclicality
in the financial system.

Conclusions

The 2007 financial crisis has shown the disruptive effects of the mu-
tually reinforcing interactions between the financial system and the
real economy that tend to amplify business cycle fluctuations, thus
exacerbating financial instability. In this paper we focused on lever-
age pro-cyclicality, i.e. the existence of a positive relationship be-

26



tween assets growth and leverage growth, which is a possible driving
factor of a supply side financial accelerator. For a sample of the 73
largest US BHCs over 2001-2010, by using a panel regression with
time and group fixed effects, we document leverage pro-cyclicality
for US BHCs. Furthermore, the degree of pro-cyclicality is different
among banks depending on the nature of their business and on the
degree of involvement in off-balance sheet securitization. Since the
starting point of sample period is after the repeal of the Glass-
Steagall Act in 1999, US BHCs under analysis may have carried out
both commercial and investment banking activities. By disentangling
the sample in two groups (mainly commercial and mainly investment
banks), we observe that the degree of pro-cyclicality (on the basis of
formal leverage) is higher for banks predominantly involved in in-
vestment banking activities, while banks more oriented to traditional
activities seem to follow a policy of leverage targeting (as in Adrian
and Shin, 2010a).

The main contribution of the paper is the analysis of substantial
leverage rather than on formal leverage. The interest in substantial
leverage is twofold. First, the true level of pro-cyclicality does not
emerge from the balance sheet at first sight because US GAAP ac-
counting rules allow an underestimation of on-balance sheet items,
thanks to loose rules for the recognition of securitized assets. Ac-
counting or formal leverage may therefore be significantly lower and
less pro-cyclical than substantial leverage. Moreover, the Basel
Committee (2010a, 2010b) has pointed out that one of the main rea-
sons the economic and financial crisis became so severe was that the
banking sector of many countries had built up excessive on- and off-
balance sheet leverage.

Once substantial leverage is appropriately defined and accounted
for, several interesting results emerge. First, the degree of pro-
cyclicality becomes even stronger especially during the pre-crisis pe-
riod. However during the crisis and post-crisis periods, we observe a
decreasing power of securitization in driving pro-cyclicality, which
may be due either to “spontaneous” lower securitization activity or to
changes in accounting standards. Second, when we distinguish be-
tween four different groups of banks on the basis of the weight of
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their involvement in securitization activities (major securitizers vs.
minor securitizers) and on the basis of their business nature (mainly
commercial vs. mainly investment banks), we observe that in the pre-
crisis period securitization was an important driver of leverage pro-
cyclicality not only for investment banks but also for commercial
banks highly involved in securitization. This analysis shows an im-
portant result that contrasts those of Adrian and Shin (2010a): when
off-balance sheet securitization is taken into account, commercial
banks do not follow a policy of constant leverage targeting but they
rather pursue, like investment banks, a pro-cyclical leverage. Our re-
sult may support the view that some sort of supply-side financial ac-
celerator has been at work in the US (especially in the pre-crisis pe-
riod) due to the pro-cyclical management of leverage by a share of
US banks larger than that made of purely investment banks.

The destabilizing economic effects of leverage pro-cyclicality are
apparent during downturns, when financial firms react to a common
negative shock to the value of their assets by excessively shrinking
their balance sheet, by means of fire-sales and credit crunch. The ex-
ternalities associated with this individually rational behaviour call for
macro-prudential regulation, aimed at preventing excessive leverage
building during booms by means of higher (possibly time varying)
capital requirements and “higher quality” capital, as forcibly argued
by Hanson, Kashyap and Stein, 2011.

The steps recently taken by the Basel III Committee on Banking
Supervision must be welcome. Such steps are aimed at introducing a
simple, non-risk based leverage ratio that is calibrated to act as sup-
plementary requirement to the risk based capital requirements.
The evidence of this paper about the strong implications of off-
balance sheet securitization on pro-cyclicality support the Basel
III view according to which an important further step towards a
sounder and safer regulation of banks requires leverage con-
straints including off-balance sheet items.
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Box 1. Types of banks in the sample

Number of banks 220510024QQ_ L{ng Crisis | Post-Crisis
Investment banks (IB)major sec. 18 14 12 10
Investment banks (IB)minorsec. 16 14 13 12
Commercial banks (CB)major sec. 14 14 11 11
Commercial banks (CB)minorsec. 25 14 22 20

Figure 1. Relationship between
total assets and formal leverage

Figure 2. Relationship between
total assets and substantial leve-

(on-balance sheet data) rage (with off-balance
sheet securitization)
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Figure 3. Leverage of mainly commercial vs. mainly
investment banks

50
45 /'\
40 J \
35 / \
o /-\/J \
2 / - \_\-q
20 ‘/e-r‘*.‘» N
15 W‘.—.-..
N
10 S
S e e A e e e e e e L S e e o e B e S ML s s s |
QD Ay AR AN 4D AN A0 AN LD N 4D N 4R AN 0D SN WD SN LD SN
SR N R N S N SN N N S S e
F e T I LTI FTFFTFTEITSHSTSHF SO O
B e e S e e e e S e S
—e— Accounting Leverage IB ——Accounting Leverage CB

35



Figure 1.a Total assets
and formal leverage for
CB (on-balance sheet data)

Figure 1.b Total assets
and formal leverage for IB
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Figure 4.a Total assets
and formal leverage for
CB major securitizers
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K-0130

Figure 4.b Total assets and
formal leverage
IB major securitizers
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Figure 2.a Total assets
and substantial leverage
for CB (with off-balance

sheet securitization)

Figure 2.b Total assets and
substantial leverage for IB
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Figure 5.a Total assets
and substantial leverage
CB major securitizers
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Figure 5.b Total assets and
substantial leverage IB ma-
Jor securitizers
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