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a b s t r a c t
This paper investigates the determinants of nonperforming loans (NPL), with a special focus on house price
ﬂuctuations. Using a panel of U.S. banks, the analysis is carried out across different loan categories and different
types of banks. It is found that house price ﬂuctuations signiﬁcantly affect the dynamics of NPL, while the
magnitude of the impact varies across loan categories and bank types.
© 2015 Elsevier B.V. All rights reserved.

1. Introduction
The recent subprime mortgage crisis in the United States has demonstrated the key role that the housing market plays in destabilizing
the ﬁnancial system. From the late 1990s, there was a sharp increase
in the subprime mortgages fuelled by low interest rates and lax lending
standards. However, while the quality of banks' loan portfolios was
deteriorating by the constant growth of the subprime mortgages, the
default rates remained artiﬁcially low due to the rapid house price appreciation. The booming house prices and low default rates encouraged
banks to invest heavily in the real estate market, which eventually led to
the creation of a speculative real estate bubble.
The collapse of the real estate bubble exerted enormous pressure on the banks that were highly exposed to the real estate market. In particular, many banking institutions suffered from severe
liquidity shortages due to a sharp increase in their nonperforming
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real estate loans. In fact, falling house prices undermined the
value of real estate collaterals, which motivated many subprime
mortgage borrowers to default on their loan repayments. Higher
default rates, in turn, led to credit contraction and tightening of
the lending standards in banks. As a consequence, the housing demand substantially dropped, while the housing supply was increasing due to the rising number of real estate foreclosures. The
imbalances between supply and demand further reduced house
prices and exacerbated deteriorating credit market conditions,
which severely affected the real economy and led to high default
rates across all loan categories.
Fig. 1 demonstrates the relationship between U.S. house prices,
bank lending, and nonperforming loans (NPL). It appears that there
is a close relationship between house prices, aggregate loan level,
and aggregate NPL in the U.S. banking system. In other words, rising
house prices are associated with increased lending and low default
rates, while NPL increase substantially when house prices and real
estate lending drop. In addition, Fig. 1 shows that NPL dynamics
vary signiﬁcantly across loan categories and bank types. More specifically, it appears that the impact of house price ﬂuctuations is much
higher on real estate loans, compared to other loan categories. It
also emerges that, compared to savings institutions (SI), commercial
banks (CB) suffer from higher loan losses in response to deteriorating market conditions.
Against this background, it is clear that understanding how house
prices affect the quality of loan portfolios is of crucial importance to
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Fig. 1. House Price Index, aggregate lending behavior, and NPL dynamics across loan categories and bank types. Sources: FHFA and FDIC.

ﬁnancial institutions and regulators interested in maintaining ﬁnancial
stability. Accordingly, this study uses dynamic panel data models to
empirically investigate the impact of house price ﬂuctuations on the
evolution of NPL across U.S. banks. The analysis is further extended by
examining if this relationship varies across different loan categories
and different types of banks.
This paper complements the existing literature in several ways. First,
we speciﬁcally examine the impact of house price ﬂuctuations on the
quality of loan portfolios at bank-level. Available empirical works
focus primarily on the role of house prices in destabilizing the banking
system as a whole (see, e.g., Reinhart and Rogoff (2008); Barrell et al.
(2010)), while the impact of house prices on the quality of loan portfolios in individual banks is less investigated. Closely related to this particular aspect of our analysis, Pan and Wang (2013) study the threshold
effects of income growth on the relationship between house prices
and NPL. However, Pan and Wang (2013) only consider the asymmetric

impact of house prices on NPL, whereas other credit risk determinants
may also have asymmetric effects on default rates. In this empirical
study, we account for potential asymmetric effects of all credit risk
determinants on default rates by investigating NPL dynamics during
different time periods.
Second, to the best of our knowledge, this is the ﬁrst study that
investigates how different loan categories are affected by house price
movements. Using aggregate NPL to examine the relationship between
house prices and the quality of loan portfolios may be challenged as the
composition of loan portfolios varies widely across banking institutions
(Louzis et al., 2012). In addition, it is evident in Fig. 1 that NPL dynamics
vary substantially across different loan categories. Therefore, it is essential to investigate the sensitivity of different loan categories to house
price ﬂuctuations in order to develop an insight for ﬁnancial regulators
to provide better regulatory practices for individual banks with different
loan portfolio compositions.

