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Abstract We analyze the determinants of real estate and credit bubbles using a unique
borrower-lender matched dataset on mortgage loans in Spain. The dataset contain real
estate credit and price conditions (loan principal and spread, and the appraisal and
market price) at the mortgage level, matched with borrower characteristics (such as
income, labor status and contract) and the lender identity, over the last credit boom and
bust. We find that lending standards are softer in the boom than in the bust. Moreover,
despite some adjustment in lending conditions in the good times depending on bor-
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rower risk, the results suggest too soft lending standards and excessive risk-taking in
the boom. For example, mortgage spreads for non-employed are identical to employed
borrowers during the boom. Banks with worse corporate governance problems soften
even more the standards. Finally, we analyze the mechanism by which banks could
increase the supply of mortgage loans despite of regulatory restrictions on LTVs. The
evidence is consistent with banks encouraging real estate appraisal firms to introduce
an upward bias in appraisal prices (29 %), to meet loan-to-value regulatory thresholds
(40 % of mortgages are just bunched on these limits), thus building-up the credit and
the real estate bubble.
Keywords Lending standards · Credit supply · Excessive risk-taking · Bank
incentives · Conflicts of interest · Moral hazard · Prudential policy · Financial crises ·
Asset price bubble
JEL Classification

G01 · G21 · G28

1 Introduction
In the summer of 2007 the economies of the United States and Western Europe starting
suffering bank liquidity and real estate problems, which were followed by a severe
banking crisis, with a strong credit reduction and economic recession that still last in
Spain. This sequence of events was not unique: Banking crises are recurrent phenomena, often-triggering deep and long-lasting recessions (Reinhart and Rogoff 2009;
Schularick and Taylor 2012). A weakening in banks’ balance-sheets may lead to a
contraction in the supply of credit and to a slowdown in real activity (Bernanke 1983).
Moreover, highly leverage non-financial borrowers may face tightened lending conditions in crises due to a debt overhang problem (Myers 1977). Importantly, banking
crises are not random exogenous phenomena, but regularly come on the heels of periods of strong credit growth and asset-price bubbles (Kindleberger 1978; Schularick
and Taylor 2012; Gourinchas and Obstfeld 2012).
As in other important banking crises in history, the boom and the bust in the housing
market, and the associated credit cycle, seem the main drivers of the crises that hit
USA, Ireland, UK and Spain, among other countries, in 2007–2008. It is therefore
crucial to answer the following questions: Were the lending conditions and standards
to housing loans too soft in the boom? Did all banks behave similarly or were there
differences? Were pervasive bank incentives present in the boom? Did they contribute
to the real estate and credit bubble? If so, how did banks circumvent the regulatory
constraints? Did the lending standards tighten in the crisis?
Spain offers an excellent setting to analyze these questions. Spain, a bank dominated economy, suffered one of the highest boom and bust in the housing and credit
market over the last 10 years. Household mortgages were at the peak 65 % of the GDP
and loans to real estate developers and construction firms accounted for another 45 %
of the GDP. Therefore, the size of the loans’ pool related directly with real estate activities (production and transactions) amounted to more than 100 % of GDP. Moreover,
household debt in Spain (loans to households for mortgages and consumer credit) was
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91 % of GDP in 2010, just below 106 % in UK and 95 % in USA, but substantially
higher than France and Germany, with 69 and 64 %, respectively.1
Despite the importance of this concentration of banking risk on the real estate sector, in particular on household mortgage credit, there is scant evidence identifying the
channels that explain the real estate and credit booms. The main reason is the lack
of individual (loan) borrower-lender matched level data.2 We have access to a unique
dataset obtained from a housing market intermediary on mortgage loans from 2005
to 2010 matched with borrower and lender identity for 30,262 mortgage loans concentrated somewhat in the middle-low distribution part of the price distribution. The
loan-level dataset contain the loan price (spread), principal and appraisal value of the
house. Moreover, we know the identity of the lender and, therefore, we can classify the
lender as a commercial bank, a savings bank (caja de ahorros) and a non-bank financial institution (financiera), and also exploit the variation across banks in the ex-post
(revealed) risks that they took (whether banks were rescued or intervened). In addition,
we know crucial characteristics of the borrower such as labor contract (temporal vs.
permanent), status (employed in the private or public sector or not employed), income,
education, age, location, etc. Finally, we have been able to match part of this sample
(10.92 %) with a dataset also from the housing market intermediary containing the
market price and some characteristics of the dwelling. For this subsample, we have the
appraisal, the transaction (market), and the officially registered price for each house.
We first analyze—at the loan level—credit conditions (both loan to values and loan
spreads) in both good (2005:Q1–2007:Q2) and bad (2007:Q3–2010:Q4) times, where
the turning point in bank liquidity, credit and real estate dynamics starts in the summer
of 2007.3 We find robust evidence that lending conditions and standards were softer
in the boom than in the bust. For example, household income and labor contract/status
matter more (statistically and economically speaking) for LTV (loan to value) and
loan pricing in the bust than in the boom.
Despite some adjustment in lending conditions in the good times depending on
household risk, the results suggest too soft lending standards (excessive bank procyclically/risk-taking) in some loan margins in the boom. Controlling for other
key borrower variables such as income, workers with temporal contracts get in the
boom the same LTVs (both statistically and economically speaking) as workers with
permanent contracts in the crisis, instead, temporal workers obtain less LTVs and pay
substantially more spreads. As temporal workers are the ones that mainly went unemployed in the crisis period, these results suggest not only ex-ante high risk, but also
ex-post. Even more important for credit supply and excessive bank risk-taking, we
1 See Cecchetti et al. (2011), in particular Table A2.1.
2 Note that even the Spanish house price indices are based on appraisals or administrative prices. None

of them take market prices as their basic source. In fact, the dataset used in our paper is the first one that
contains market prices of Spanish properties for a large sample of dwellings, and also the first paper using
loan-level data with loan principal and prices. Bover et al. (2014) uses a European survey on borrower debt,
while in our case we are using actual data (not coming from a survey) and a matched lender-borrower data
which is crucial to make any inference on credit supply and risk-taking.
3 The tightening of lending conditions came in Spain, as in the whole Euro Area, in the summer of 2007
(see Maddaloni and Peydró 2011). Some indicators of real estate prices also started going down in the
summer of 2007. See Sect. 2.
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find that borrowers who are not employed pay identical loan spreads than employed
ones in the boom. However, in the crisis period, the difference in spreads is substantially different. Furthermore, we also find that higher LTV did not impact higher loan
spreads (and the same for spreads on LTVs) in the boom.4 All in all, the results in
Spain suggest too soft lending standards and excessive risk-taking in the boom.
Finally, controlling for borrowers’ fundamentals and other characteristics, we find
that rescued banks increase even more the LTVs in the boom than other banks, where
banks were rescued either individually at the beginning of the crisis or later in the crisis
with the Spanish banking rescue fund for bank restructuring called FROB (Fondo de
Reestructuración Ordenada Bancaria). As all these rescued banks were savings banks
(cajas), the results suggest that banks with worse corporate governance problems soften
even more the lending standards, thereby taking excessive risks in the boom.5
Our previous results suggest that high LTVs were used for risky borrowers (e.g. temporal workers) and by risky banks (the rescued ones). However, there were regulations
and restrictions on LTVs in Spain. How could banks overpass the tough regulation in
terms of LTVs? How did banks contribute to the real estate bubble, both in terms of real
estate pricing and mortgage loan principals? What were key moral hazard (conflicts
of interest) problems that explain the build-up of the credit and real estate bubble in
Spain? The specific agency mechanism that inflated the bubble in the US was quite
different from the forces at work in the Spanish case. In both cases, lax standards and
excessive credit were the ultimate causes of the house price inflation. However, in the
case of the US, those lax standards for mortgage granting were the result of perverse

4 Besley et al. (2013) argue that a regression between loan principal (LTV) and spreads can explain whether
lending standards are soft or not. Of course, the two variables are endogenous and thus they have to be
interpreted without causality implications. However, despite on this limitation, in Besley et al. (2013), who
analyze the UK market, there is always a positive significant relationship between loan principal (LTVs)
and spreads (in the Spanish case it is only in the crisis period).
5 Only one commercial bank failed, Banco de Valencia, but it was controlled by a caja, Bancaja. Nationalized banks include what is called Group 1 banks, which needed a large capital injection and are controlled
by the FROB: Catalunya Banc, BFA-Bankia, and Nova Caixa Galicia (sold to Banesco in 2013) and Banco
de Valencia (sold to CaixaBank in 2012). Banks in Group 2 include financial institutions that needed public
funds to fill their capital shortfall but the public sector did not get the majority of the capital. That group
that received the injection of public funds includes Liberbank, Banco Mare Nostrum, CEISS and Caja3. For
all the information regarding the restructuring banking process in Spain during the crisis, including FROB
and savings banks, see Bank of Spain’s website, in particular: http://www.bde.es/bde/en/secciones/prensa/
infointeres/reestructuracion/.
In 2005 there were 46 savings banks (cajas) representing 42 % of total bank assets in Spain. Commercial
banks are traditional banks (including foreign banks) that have shareholders as owners of the bank. Cajas
on the other hand rely on a general assembly for governance, consisting of representatives of regional
and municipal government (politicians), depositors’ representatives, and non-governmental organizations
such as the Catholic Church, for instance. The general assembly elects a board of directors who look for
a professional manager to run the banking business. However, in many cases these bank managers and
members of the Board did not have adequate human capital to run these banks (Cunat and Garicano 2010).
Commercial banks’ profits can either be retained as reserves or pay out as dividends. For the Cajas, the
profits are either retained or paid out as social dividend (i.e. to build and run educational facilities, libraries,
sport facilities, pensioners’ clubs and so on where the Cajas operate). However, despite their differences in
governance structures, both commercial banks and Cajas operate under the same regulatory framework and
compete against each other in common markets. After the banking restructuring process during the recent
crisis, only two tiny cajas remain, all the others partly merged and became commercial banks.
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incentives in the housing finance sector related with the securitization process, and the
possibility of taking out of the banks’ balance sheets the securitized mortgages.6
We show evidence consistent with an alternative channel for Spain: real estate
appraisal firms were encouraged to introduce an upward bias in appraisal prices to satisfy their owners or most important clients (banks). The Bank of Spain recommends
not to grant credits over 80 % of the value of the property and covered bonds, a crucial
source of financing for banks, was possible only if collateralized with residential mortgages with LTVs lower than 80 %. Moreover, it was considered a bad practice in lending
if LTVs were higher than 100 %. In fact, the requirements of information of the Bank of
Spain ask banks to report the mortgages classified in three categories: 80 % or below;
between 80 and 100 %; and above 100 %. Appraisal firms’ incentives in Spain were distorted, as financial institutions own most of the appraisal firms (or are the crucial clients
for these firms).7 During the boom period, appraisers had the incentive to approve even
an inflated transaction price in order to satisfy its client (financial institutions) by allowing the borrower to obtain a high mortgage principal by adjusting the actual loan to
value of the mortgage when the borrower did not have enough resources for the down
payment or did have the resources but preferred to borrow more, thereby circumventing
regulatory restrictions. As the appraisal price was the price used by financial institutions to determine the loan to value ratio, this artificial increase in appraisal prices
permit to draw larger mortgages. All in all, our results suggest that banks encourage
real estate appraisal firms to introduce an upward bias in appraisal prices, to meet
loan-to-value regulatory thresholds (40 % of loan mortgages are just bunched in these
regulatory limits), thus building-up the credit and the real estate bubble.8
Our paper contributes to the literature in two ways. There are several papers analyzing the lending conditions and standards in the Spanish market (Jiménez et al. 2012,
2013a, b), but these papers only analyze business loans and do not analyze loan prices.
Moreover, there are papers analyzing mortgage loans in other countries; in particular,
Besley et al. (2013) analyze UK mortgages, but do not compare lending standards in
boom versus bust nor analyze key borrowers’ risk characteristics such as temporal or
inactive workers (see Peydró 2012), which is our first main contribution to the literature. Finally, we uncover a key mechanism by which banks drive the housing and credit
bubble, which is our second main contribution. We identify the specific mechanism
that led to the creation of a large credit and housing bubble in Spain. Opposite to the US
case, the Spanish banking regulation has a much larger regulatory perimeter for banks
than the US, and therefore it did not foster the creation of shadow banking activities.9
In addition, Spain was pioneer on the use of countercyclical buffers. Despite these
6 For the US case, see Mian and Sufi (2009) and Keys et al. (2010). For the European (including Spain)
versus the US case, see Maddaloni and Peydró (2011).
7 An appraiser is supposed to value homes as if they were purchased for cash, without any financial or other

incentives to the buyer (Mae 2005, 2007). Lacour-Little and Malpezzi (2003) find a significant negative
correlation between the quality of appraisals and mortgage defaults. Lang and Nakamura (1993) already
pointed that, in this case, the bank would require a larger down-payment.
8 See also Garcia-Montalvo (2009).
9 While in the US the business model during that period was “originate to distribute”, in Spain the model

was “originate to hold”. Spain (and Portugal) differed in their regulation of capital requirements from US
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regulatory constraints, Spain could not avoid a credit and housing bubble. The mechanism did not rely on the lack of incentive for monitoring the quality of mortgages
but the ability of financial institutions to influence the valuations of properties by the
appraisal companies.
The paper proceeds as follows. Section 2 discusses the Spain’s housing and credit
boom and bust. Section 3 introduces the characteristics of the unique dataset we use.
Section 4 presents and discusses the results. Section 5 concludes.
2 The housing and credit markets in Spain
During the first decade of this century, Spain has experienced one of the most important
housing booms among developed economies. This housing boom was one of the main
engines for economic growth in Spain. In fact, during the period 2002–2006 the growth
of the construction sector explained around 20 % of GDP growth. During many years,
the production of new dwellings in Spain was higher than the sum of the new dwellings
in Germany, France and Italy. The boom was the strongest during the period 2005–07.
For example, based on the official statistics of the Department of Public Works, housing
initiations reached 860.000 dwellings in 2006. Between 1998 and 2007, the housing
prices in Spain tripled in nominal terms as reflected by the housing price statistics of
the Department of Public Works. The average number of conceded mortgages was of
more than 1 million per year.10 These amounts are quite remarkable if we consider that
in Spain the annual average number of households in that period was of 15.5 million.
Likewise, these amounts were also possible by a very strong competition in the mortgage origination business. Spanish financial institutions offered the lowest mortgage
rates of the Euro area. In fact during the period 2003–06 the average mortgage rate in the
Euro area was 4.51 while the average in Spain was 3.71. The average Euro area mortgage rate was 21 % higher than the Spanish counterpart. Given this small loan spread
in Spain, the competition took place through massive origination of mortgage loan
principals. This competitive pressure implied that managers of financial institutions
could only increase profits drastically by originating a large number of new mortgages.
The economies of different countries have been affected with different degrees of
intensity according to their exposure to some of the main drivers of the financial crisis.
The excessive dependence of the real estate industry, jointly with a softening of the
credit standards, caused that economic and financial crisis hit Spain more severely
than to other developed economies. In this context of economic recession in Spain,
one of the most controversial issues is the Spanish Mortgage Law, which was approved
in 1909, and with a small number of posterior modifications, still applies now to the
Spanish mortgage market.
Footnote 9 continued
and other European countries. These countries required sponsors to hold the same amount of regulatory
capital for assets on balance sheets and for assets in ABCP conduits. Acharya and Schnabl (2010) find that
the regulatory capital arbitrage motive for the creation of the shadow banking system was crucial, and thus
they find that Spanish and Portuguese banks did not sponsor ABCP conduits.
10 The statistics of the Bank of Spain report 1.1 million new mortgages for home acquisition in 2005 and

1 million in 2006. The INE (Spanish Statistical Office) reports almost identical numbers once you subtract
mortgage modifications.
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The Spanish mortgages are loans with full-recourse in contrast with the limited
recourse mortgages loans in the most states of the US. While in those states the guarantee is the dwelling, this is not so in Spain. In the event of a mortgage foreclosure,
the lender seizes mortgagor’s dwelling, which is sold at auction at a price generally
quite bellow its market price. After that, borrowers still hold a debt consisting in the
outstanding mortgage debt minus the auction prize of the dwelling plus the interests
for late payment, which are generally quite high. Mortgage foreclosure usually takes
a long period (an even more in crisis times);11 therefore, these interests consist in the
accumulation of the monthly payment for the long period priced at an interest rate
of 15–20 %. If mortgagors do not hold other real estate properties or businesses that
can be included as guarantee in the mortgage contract, lenders will force borrowers to
include another person, usually a relative, as a guarantor. The guarantor is responsible of the mortgage monthly payments in the event that borrowers cannot meet these
payments. If the guarantor has no earnings or income to take responsibility of these
mortgage monthly payments, lenders can seize also guarantor’s properties.
To what extent could banks lower credit standards?
The regulation of the Bank of Spain establishes the weights assigned to each type
of mortgage credit following the international regulation (Basel). Low risk mortgages
(those with a loan to value lower than 80 %) have a lower weight that mortgages
with loan to value above that threshold. This means that they require less capital. In
addition, banks report to the Bank of Spain their mortgages classified in three groups
(below 80, 80– 100 and above 100 %). Obviously, having many mortgages above
100 % could trigger some action from the Bank of Spain. In addition, one of the main
ways that a financial institution can reduce its minimum amount of capital is to reduce
its risk weighted assets. In this sense, financial institutions are encouraged to increase
its percentage of mortgages with a loan to value lower than 80 %, and over-appraising
is an effective way of doing so.
In the summer of 2007, credit conditions and the real estate market started changing.
The Bank of Spain survey on lending conditions and standards show that the tightening
of lending conditions came in Spain, as in the whole Euro Area, in the summer of
2007 (see Maddaloni and Peydró 2011). Bank liquidity problems massively increased
in August 2007: the ECB injected more than 90 billion dollars on the 9th of August
2007, interbank market spreads massively increased, and bank liquidity problems lead
to a tightening of lending conditions to households and firms.12
In addition, the reduction in transactions in the housing market and new house constructions began in 2007, although the effect on official prices (based on appraisals)
was not clear until 2008 because of the particular dynamics of that type of prices.
However, the price index of INE (Spanish Statistical Office) began going down in
September of 2007, the prices of the Official Association of Notaries on July of 2007,
and the index of Fotocasa-IESE (ask prices) started going down in June of 2007. All
in all, the bust in credit and real estate conditions started in the summer of 2007.
11 The length depends on the cyclical situation of the housing market. While in 2005 the process could

take eight months, in 2010 the process until repossession extended much longer.
12 For the Spanish data, see http://www.bde.es/webbde/en/estadis/infoest/epb.html and for the Euro area

data, see http://www.ecb.europa.eu/stats/money/surveys/lend/html/index.en.html.
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Table 1 Comparison of the sample with other sources (second semester of 2012)

Barcelona

Growth rate comparison
Transaction price

Price level comparison
Appraisal price

Our sample

Our sample

(%)

INE (registered
price)
(%)

(e/m2 )

Department of
public works
(e/m2 )

−21.64

−17.4

2,569

3,103

L’Hospitalet de Llobregat

−31.00

−17.4

1,949

1,647

Madrid

−17.77

−18.5

2,326

2,459

Málaga

−17.74

−14.6

1,404

1,416

Sevilla

−17.34

−14.6

1,643

1,715

Valencia

−21.03

−15.4

1,187

1,317

Zaragoza

−19.59

−16.5

1,626

1,517

Total

−19.42

−16.4

2,072

2,141

Sources: INE (Spanish Statistical Office), Department of Public Works and proprietary data
Growth rate: 2011:Q4–2012:Q4

3 Data description
We use a unique data set obtained from a housing market intermediary with franchisers in most of the Spanish provinces. This real estate company also possesses its own
mortgage brokerage branch. For instance, this company made 6,528 sales in 2012
which was 4 % of the total sales in Spain during that year.
Our data is not strictly representative of all the universe of houses sold during the
Spanish bubble period. The intermediary that provided the information is not uniformly represented in Spain. It has more branches in large cities and metropolitan
areas around large cities. In addition, our sample does not cover the whole distribution
of house prices. We missed the upper part of the distribution. For instance, in the city
of Barcelona there are no observations on Pedralbes, which is the neighbourhood with
the highest house prices. However, this does not seem to affect the average prices.
Table 1 shows the comparison of the appraisal prices of our dataset with the appraisal
prices obtained from the Department of Public Works (DPW),13 for the cities where
the housing market intermediary has a very large sample. It corresponds to the second
semester of 2012. Appraisal prices are the only variable that we can compare with a
population variable (in fact the data of the DPW is not the population of appraisals
but it is quite close). The table shows very small deviation in appraisal prices between
our sample and the population of appraisals that compiles the DPW. The difference is
only 3.2 % for the average of these cities. Therefore, and making clear that we are not
claiming that our sample is fully representative of the population of all the transacted
properties of the years under study, we believe there are not reasons to expect that the
difference would be much larger in other places not included in the table (except for
sampling variability). Note that the price statistics of the DPW do not include either
13 “Precios de viviende libre de los municipios mayores de 25000 de habitantes”, Ministerio de Fomento.
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the upper tail of the distribution (as it excludes dwellings with a price over 1.05 million Euros); but we believe these expensive dwellings (as the Pedralbes’ ones in our
sample) are not the representative ones.
The table also compares our market price with the registered prices by the INE
(which come from the Official Registry of the Property). We cannot compare the
levels because the INE only provides an index based on 2007. Notice also that these
two variables do not represent the exact same measure because of the existence of
undeclared money in many transactions that are registered in Official Registry of the
Property, whereas in our case we also have the market prices that the mortgagor paid.
Despite these differences, the change in the index is quite similar.
From the brokerage branch, we could access to the data corresponding to 30,262
mortgage loans originated between 2005 and 2010 (mortgage sample), which include
information on loan and borrower characteristics, including real estate appraisal value
and lender identity. We divide the full sample into two sub-periods: The first sub-period
corresponds to 2005Q1–2007Q2 (boom period) whereas the second sub-period covers
2007Q3–2010Q4 (bust period), with 25,041 and 5,221 observations respectively.
For a subsample of 3,305 observations we can match this information with the information provided by the real estate branch of the intermediary group. For this subsample
(matched sample), besides of the individual and financial information we have data
on the characteristics of the dwelling including the actual market (transaction) price.
As we mentioned in the Introduction, the first objective of the paper is to test
lending standards in boom and bust periods. In order to do this we are going to focus
our attention on the determinants of two key variables: the loan to (appraisal) house
value ratio (LTV) and the loan price (spread). For the LTVs, we use appraisal price
as both the loan principal and the appraisal price are partly controlled by the lender
(endogenous variables), and also because we have market prices only for a small
subsample of mortgages.
We estimate reduced-form equations for both variables in boom and bust periods
separately, using the mortgage sample, which contains broadly the following information: the issuance date, the characteristics of the loan (both principal and price),
the appraisal value of the house and its location, the identity of the lender and, finally,
several borrower characteristics such as income, labor status, labor contract type, age,
marital status, education level and number of holders.
In the first two columns of Appendix Tables A.1 and A.2 (mortgage sample), we
present descriptive statistics of the variables used in the empirical analysis: the characteristics of the loans in Table A.1 and the socio-demographic characteristics of the
borrowers in Table A.2. We observe that the number of granted loans decreases in bad
times and, at the same time, the risk quality of the borrowers increase. Thus the summary statistics suggest a credit reduction and a fly to quality in crisis versus good times.
Our dependent variable in our first equation is LTV that is the ratio of loan to
appraisal house value. The average LTV in boom period is 82.52 and 78.37 % in bust
period.14 In terms of the price of the loan we have two sources of information: the
14 These LTV figures are not comparable with those published by the Bank of Spain, which are based on

new mortgages, not only for home acquisition, and also include loan refinancing. In our dataset we only
have new mortgages for home acquisition without (existing loan) refinancing.
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type of benchmark rate and spread. Lenders use as benchmark interest rates either the
Reference Interest for Mortgage Loans (RIML) or the Euribor. In our sample, 84 %
of the loans were priced using Euribor. Spread, defined as the difference between the
gross loan rate and the reference rate, is our dependent variable in the second equation.
Average spread in boom period is 0.86 and it is 0.88 in bust period.
We include several borrower characteristics that enable us to infer the risk profile
of the borrower in the equations to be estimated.15 The first variable is household’s
monthly income with an average just above 1,600 e in both boom and bust periods.
Secondly, our dataset provides information on borrower’s labor status and the type of
contract if occupied. From labor status information we know whether the borrower is
working in private sector, in public sector, self-employed or not working and, moreover, for those who are occupied, the labor contract type information enables us to
identify borrowers working with a permanent contract, or with a temporary contract.
We merged the private sector category with the self-employed category and thus selfemployed borrowers are assumed to have a permanent contract. In both periods, our
sample mainly consists of active workers and the share of the borrowers working with
a temporary contract is 36 % in boom period and 25 % in bust period.
The loans in the sample period are originated by 86 lenders. As we know the identity
of the lender, we are able to classify each lender broadly in three groups: commercial
banks (21), savings banks (51), or non-bank financial institutions (14). Moreover, as
we want to exploit the different lending behavior of rescued savings banks, we further
split them into sub-groups. We define the first group as individually rescued as the
financial institutions that were individually taken over by the Spanish Central Bank
(SCB). And secondly, we have also distinguished banks which are owned by FROB
(11 institutions). We observe that half of our sample loans, in both periods, are originated by saving banks and 30 % of the loans were issued in the boom by institutions
now owned by FROB.
In terms of the characteristics of the house, apart from the appraisal value we also
have information on its location. We distinguish between coastal and interior provinces
(including a dummy for Madrid). In both periods, almost half of the houses purchased
(11,186 out of 25,041 in boom period and 2,463 out of 5,221 in bust period) are located
in coastal provinces.
The remaining variables in both equations are mainly controls and include other
borrower characteristics (marital status, education, age and number of holders) and
year and Madrid dummies.
Also, as mentioned in the Introduction, the second objective of the paper is to
identify the mechanism that led to the housing bubble in Spain. In order to do this we
are going to use the aforementioned matched sample which is a subsample of dwellings
of the mortgage sample for which besides the individual and financial information we
also have data on the transaction price and the characteristics of the dwelling provided
by the real estate branch of the business group. In the third and fourth columns of
Appendix Tables A.1 and A.2, we report the descriptive statistics of this matched
sample, which contains 3,305 observations. The most important thing to highlight is

15 In the case of two or more signers, borrower characteristics correspond to the first signer.
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the similarity of the descriptive values in both the mortgage sample and the matched
sample. Not only are the mean values from the financial variables very similar in both
samples, but also the mean values of the individual characteristics. In this sense, the
matched sample can be treated as a random subsample from the mortgage sample. The
average transaction price (156,005 e) is considerably lower than the appraisal value
(195,214 e). As a result, the appraisal to transaction price ratio is, for the whole period,
1.29. This fact may suggest an overappraising behavior by the financial institutions,
issue which will be discussed in more detail in the next section.
4 Results
We first provide the results on lending conditions and standards in boom and bust
periods, and then we analyze the particular mechanism by which banks in Spain
influenced the housing and credit bubble.
4.1 Lending conditions and standards
In Table 2 we present the regression results of the loan to (appraisal) value equation
for boom and bust periods respectively. We use the appraisal value instead of the
transaction price as both loan principal and appraisal value may be chosen by the bank
(endogenous), whereas the transaction value is not. Additionally, we are interested in
comparing the estimates for both periods and the sample for the bust period in the
matched sample is very small (453 observations) to obtain significant estimates. In the
Table 3 we analyze loan spreads.
When comparing the two sets of results we can point out that we can distinguish
two types of variables in terms of its effect on the loan to value ratio and spread: those
with a significant change in its effect between these two boom and crisis periods and
those with a similar effect in both periods.
The most relevant results are those corresponding to the variables whose effect
changes significantly between boom and bust periods, suggesting that the standards
and conditions for the housing loans in boom were at least softer, or in some cases, too
soft. In the boom period there was no difference between having a temporary job or
a permanent one for LTVs. These soft lending standards changed significantly in the
bust period. Those with a temporary job were receiving loans with a substantial smaller
LTV ratio compared to those with a permanent contract.16 As temporal workers went
massively into unemployment in the crisis, as compared to permanent workers, then
loan defaults will be higher and, hence, not only ex-ante, but also ex-post bank risk
has to be higher.
Even more important for credit supply and bank risk-taking, we find that in good
times loan spreads for private sector employees are identical to those for borrowers
who do not work (whereas in bad times there are substantial differences, both statically
16 Despite our dataset is unique for Spain (loan level data with loan prices and principal using real data and
matched information lender-borrower), we do not have access to loan applications. However, the tightened
lending standards that we find in crisis (as compared to the boom) would get strengthened with applications
as riskier borrowers are more rejected in bad than in good times (see Jiménez et al. 2012). Therefore, loan
applications would reinforce our results.
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Table 2 Estimation results of the lending standards: loan to value
Loan to value (%)
Boom

Loan to value (%)
Bust

Boom

Bust

−2.739*** (0.784)

0.167 (0.778)

−2.191** (0.709)

Type of contract (ref: permanent)
Temporary

0.031 (0.610)

Labor status (ref: private sector employee or self-employed)
Non-occupied

−7.259** (2.357)

−3.241** (1.217)

−7.234** (2.327)

−3.029** (1.236)

Public sector
employee

0.149 (0.499)

1.890 (1.360)

0.076 (0.535)

1.590 (1.357)

Income

1.727*** (0.185)

1.943*** (0.415)

1.700*** (0.184)

1.771*** (0.360)

Marital status (ref: married)
Separate

0.043 (0.626)

−0.279 (1.086)

−0.014 (0.693)

−0.505 (1.031)

Single

4.742*** (0.517)

4.100*** (0.616)

4.763*** (0.477)

4.136*** (0.606)

Widow

0.727 (1.175)

−3.377* (1.679)

0.799 (1.227)

−3.747* (1.752)

0.069 (0.578)

−1.389** (0.573)

−0.443 (0.594)

Education (ref: compulsory)
Secondary
(non compulsory)

−1.193*** (0.315)

University degree

−1.608*** (0.477)

0.331 (0.692)

−2.035*** (0.623)

−0.834 (0.738)

Age

0.529*** (0.089)

0.728** (0.297)

0.548*** (0.078)

0.743** (0.290)

Age2

−0.011*** (0.001)

−0.014*** (0.004)

−0.011*** (0.001)

−0.014*** (0.004)

Number of holders (ref: One)
Two

5.406*** (1.284)

5.738*** (1.028)

5.400*** (1.294)

5.631*** (1.144)

Three

8.425*** (1.558)

10.710*** (1.340)

8.616*** (1.821)

11.233*** (1.489)

Spread

2.193 (2.798)

4.943*** (0.860)
−1.506 (1.379)

−0.644 (1.636)

2.162 (1.251)

Reference interest rate (ref: RIML)
Euribor

−2.240 (3.175)

Financial institutions (ref: commercial)
Non-bank financial
institution

4.487*** (0.779)

5.038*** (0.607)

4.932*** (0.632)

5.603*** (0.632)

Individually rescued

2.590* (1.286)

−0.670 (2.109)

2.575* (1.273)

−1.281 (2.225)

Owned by FROB

5.843*** (0.949)

−0.894 (0.782)

6.018*** (1.081)

−1.504* (0.747)

Savings bank

−0.891 (1.697)

−3.941*** (0.642)

−0.761 (1.762)

−4.894*** (0.616)

0.697 (1.562)

−2.369* (1.116)

0.654 (1.549)

−2.688** (0.968)

Location (ref: interior)
Coastal
Year dummies

Yes

Yes

Yes

Yes

Madrid region dummy

Yes

Yes

Yes

Yes

Observations

25,041

5,221

25,041

5,221

R-squared

0.119

0.14

0.118

0.131

Constant is included but its coefficient is left unreported. Robust standard errors are in parentheses
*, **, *** Indicate statistical significance at the 1, 5 and 10 % level, respectively

and economically speaking). That is, the results suggest that the lending standards were
not only softer in the boom than in the crisis period, but also that lending standards
were too soft in the boom, thus leading to excessive bank risk-taking.
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Table 3 Estimation results of the lending standards: spread
Spread
Boom

Spread
Bust

Boom

Bust

0.115*** (0.009)

0.062*** (0.011)

0.111*** (0.009)

Type of contract (ref: permanent)
Temporary

0.062*** (0.011)

Labor status (ref: private sector employee or self-employed)
Non-occupied

0.015 (0.016)

0.049** (0.020)

0.011 (0.012)

0.043* (0.020)

Public sector employee

−0.033*** (0.008)

−0.064*** (0.013)

−0.033*** (0.008)

−0.061*** (0.014)

Income

−0.013** (0.005)

−0.038*** (0.012)

−0.012* (0.006)

−0.035** (0.011)

Separate

−0.026* (0.014)

−0.045** (0.019)

−0.026* (0.014)

−0.046** (0.017)

Single

0.007 (0.007)

−0.001 (0.014)

0.010 (0.010)

0.007 (0.012)

Widow

0.033** (0.013)

−0.068 (0.059)

0.033** (0.013)

−0.075 (0.061)

Marital status (ref: married)

Education (ref: compulsory)
Secondary
(non compulsory)

−0.089** (0.029)

−0.103*** (0.020)

−0.089** (0.031)

−0.104*** (0.020)

University degree

−0.194*** (0.031)

−0.234*** (0.019)

−0.195*** (0.033)

−0.236*** (0.019)

Age

0.008** (0.003)

0.002 (0.004)

0.009** (0.004)

0.003 (0.004)

Age2

−0.000** (0.000)

0.000 (0.000)

−0.000** (0.000)

−0.000 (0.000)

Number of holders (ref: One)
Two

−0.006 (0.010)

−0.033 (0.025)

−0.003 (0.013)

−0.022 (0.026)

Three

0.083* (0.040)

0.083 (0.048)

0.087* (0.044)

0.105* (0.048)

Loan to value (%)

0.001 (0.001)

0.002*** (0.000)
0.738*** (0.038)

0.727*** (0.021)

0.742*** (0.036)

Reference interest rate (ref: RIML)
Euribor

0.728*** (0.022)

Financial institutions (ref: commercial)
Non-bank financial
institution

0.200*** (0.029)

0.103*** (0.026)

0.203*** (0.031)

0.114*** (0.025)

Individually rescued

−0.008 (0.025)

−0.121*** (0.037)

−0.007 (0.025)

−0.124** (0.040)

Owned by FROB

0.077*** (0.019)

−0.120*** (0.024)

0.080*** (0.023)

−0.123*** (0.025)

Savings bank

0.060 (0.039)

−0.183*** (0.029)

0.059 (0.038)

−0.193*** (0.028)

Coastal

−0.020 (0.027)

−0.059 (0.035)

−0.020 (0.027)

−0.065* (0.034)

Year dummies

Yes

Yes

Yes

Yes

Madrid region dummy

Yes

Yes

Yes

Yes

Observations

25,041

5,221

25,041

5,221

R-squared

0.466

0.34

0.465

0.333

Location (ref: interior)

Constant is included but its coefficient is left unreported. Robust standard errors are in parentheses
*, **, *** Indicate statistical significance at the 1, 5 and 10 % level, respectively

Another crucial result in the LTV equation is that corresponding to the effect of
the type of financial institution is giving the loan. The coefficient of the dummy for
the non-bank financial companies shows that these institutions are giving higher LTV
ratios than commercial banks in both periods (more than 4 % points). But the most
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striking result is that savings banks which were rescued during the crisis with the
Spanish Banking Rescue Fund (FROB) or even rescued individually took excessive
risk in the boom period by increasing LTV ratios. In the bust period, these banks
behave similarly to the commercial banks and to the other rescued savings banks.
Importantly, the non-rescued saving banks were taken a less risky position than the
rescued saving banks, on average the LTV’s associated to the mortgages they were
negotiating were approximately identical to the ones corresponding to commercial
banks.
In column 1 and 2, we also find that there was no compensating effect of the spread
in that period (non-significant coefficient) whereas the coefficient was only significant
(positive) in the crisis period, i.e. higher differentials were compensating for higher
loan to value ratios (see Besley et al. 2013 and Peydró 2012, for the UK analysis).
Importantly, as columns 3 and 4 as compared to 1 and 2 show, the results on the
main coefficients (as e.g. employment or income) are not affected when we control
for spreads or not on the right hand side.
When looking at the estimation results of the spread equation (Table 3), we find
higher spreads in the boom period for non-bank financial companies and for institutions
that were rescued during the crisis with the Spanish Banks Rescue Fund (FROB). Again
this result seems a counterpart of setting riskier loans.

4.2 A key mechanism for excessive risk-taking
As we have observed in the data section, during the period analyzed, appraisal prices
were significantly higher than actual transaction prices. That is, the appraisal to transaction price ratio was 1.29, i.e. in other words there is an over-appraising of 29 %.
Although there was also some over-appraisal in the USA, Ben-David (2011) shows
that this is a minor issue there. This author concludes that only 2.1 % of the transaction
analyzed (more than 700.000) had signs of over-appraisal. This proportion was 3.4 %
for LTV above 80 and 4.3 % for LTV over 95 %. Moreover, even for the largest LTV
(over 100 %, which represents 2.1 % of all the mortgages) the average over-appraisal
was only 6.6 %. For lower LTVs the over-appraisal is even smaller. Therefore, the
small proportion of transactions affected by over-appraisal and the small increase in
appraisal prices conditional on having over-appraisal imply that this issue we find for
Spain is not very relevant in the US.
The loan to appraisal value ratio is a very important ratio since banking regulation
imposes penalties in terms of weighted assets to mortgages with LTV above 80 %
and even more penalties for ratios above 100 %. The ownership of appraisal firms
by banks derived in perverse incentives that adjusted the appraisal values to the bank
incentives, instead of reflecting the real value of the properties. This mechanism is very
dangerous since delinquency rates increase exponentially with higher loan principals
and, in Spain given that loans are with full recourse, households defaulting on loans will
obtain lower prices than the appraisals ones (even without a burst of real estate prices).
The key second result for this last part of the paper is shown in Fig. 1. It shows that
the loan to appraisal value ratio is bimodal (80 and 100 %), with more than 40 % of
mortgages in these two numbers, and with very low frequencies above 100 %. These
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Fig. 1 Loan principal to appraisal value

two modes correspond to the regulatory thresholds mentioned above.17 Moreover,
this bimodal profile is not observed when we look at the distribution of the loan to
transaction price ratio.
These two pieces of information, over-appraisal and bimodal profile, are giving the
evidence of the manipulation on appraisal values that lead to the real estate price and
credit bubble.
In order to analyze whether the over-appraising mechanism described in this point
is related to some characteristics of either the borrower or the loan, we estimate a
reduced form equation (using the same variables we used in the previous subsection)
of the determinants of the upward bias in appraisal prices, which can be defined as the
ratio of the appraisal price and the market price of the dwelling.
Results for both the whole sample and boom period are reported in Table 4. Comments are based on the estimation using the subsample (second column of Table
4) given that there are no relevant differences in both sets of estimates. The estimates provided reveal that most of the variables behave accordingly to expectations.
With respect to the individual characteristics we expect that upward bias in appraisal
prices will be negatively correlated with income, age, university degree and permanent
contract.18 All these cases are supposed to have less financial constraints. In those
cases, it was more likely that appraisal prices get close to market prices than in the
rest of the cases.
Otherwise, be a university graduate reduces the upward bias in 4.01 percentage
points with respect to primary studies in the boom period. Likewise, being older
decreases the upward bias. Finally, a higher real income increases upward bias (from
1.028 points for every 1,000 e). A higher income could be capturing unobserv17 This bimodal profile is not observed when we look at the distribution of the loan to transaction price

ratio.
18 We estimated the model by controlling also for the dwelling characteristics and the results did not

change significantly.
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Table 4 Estimation results for the appraisal to transaction ratio (ATratio)
ATratio (%)
Whole

Boom

2.190** (0.977)

2.595*** (0.919)

Type of contract (ref: permanent)
Temporary

Labor status (ref: private sector employee or self-employed)
Non-occupied

−0.907 (2.849)

−3.276 (3.818)

Public sector employee

1.069 (1.653)

0.466 (2.162)

Income

1.021** (0.427)

1.028** (0.432)

−1.877 (1.197)

−2.259 (1.371)

Marital status (ref: married)
Separate, single, widow
Education (ref: compulsory)
Secondary (non compulsory)

−3.743*** (1.457)

-4.484*** (1.632)

University degree

−4.181*** (1.492)

−4.010*** (1.437)

Age

−0.615 (0.443)

−0.844* (0.491)

Age2

0.005 (0.005)

0.008 (0.006)

Two

−1.375 (1.538)

−2.237 (1.648)

Three

−2.384 (2.147)

−2.262 (2.5)

Spread

6.844*** (1.226)

5.701*** (1.520)

−6.576*** (1.535)

−5.350*** (1.878)

Number of holders (ref: one)

Reference interest rate (ref: RIML)
Euribor
Financial institutions (ref: commercial)
Non-bank financial institution

−10.138*** (1.773)

−10.526*** (1.535)

Individually rescued

2.092 (1.569)

3.705* (2.111)

Owned by FROB

−9.561*** (1.319)

−10.244*** (1.325)

Savings bank

−7.658*** (1.839)

−10.923*** (1.911)

Location (ref: interior)
Coastal

−2.118 (3.730)

−1.489 (4.207)

Madrid dummy

Yes

Yes

Year dummies

Yes

Yes

Observations

3,305

2,852

R-squared

0.119

0.121

Constant is included but its coefficient is left unreported. Robust standard errors are in parentheses
*, **, *** Indicate statistical significance at the 1, 5 and 10 % level, respectively

able characteristics such as higher financial skills, higher future income or higher
financial knowledge that makes lenders trust or, even, to provide incentives for overappraising.
As expected, a higher spread is correlated with a higher ratio among appraisal and
transaction prices. Thus, we have found evidence of higher interest rates in terms of
compensation for the risk assumed with a loan with a higher over-appraising (either
for increase the total amount of mortgage or to reduce the loan to value to an stan-
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dard value). In particular, an increase of 1 percentage point in differential results in
an increase of 5.7 percentage points in the ratio between appraisal and transaction
prices.
In addition, when Euribor is the benchmark interest rate, the ratio between appraisal
and transaction prices decreases in 5.4 percentage points. This result brings evidence
that lenders tends to use RIML for riskier mortgages. By construction, the RIML is
not only higher but also less volatile and react less intensively to changes in the market
interest rates than the Euribor. This circumstance makes the RIML more advantageous
for lenders, especially for riskier borrowers. As a result, we use this variable to capture
unobserved characteristics of the riskier borrowers. In this sense we expect negative
sign for the Euribor variable.
Finally, financial institutions have had different behavior towards risk during the
boom period. In this specification we found evidence for a higher upward bias (of
3.7 percentage points) in individually rescued institutions and a smaller bias for nonbank financial companies (10.5 percentage points), FROB owned institutions (10.2 percentage points) and the rest of the savings banks (10.9 percentage points) with respect
to commercial banks. As pointed out previously, from this result we cannot infer that
commercial banks behavior was riskier than savings and loans and non-bank financial
companies.
From the models estimated previously we can infer that, for the boom period,
non-bank financial companies, FROB owned institutions and individually rescued
companies dealt with riskier mortgages, in the sense of higher loan to value, than
commercial banks and the rest of savings banks. In the case of individually rescued
institutions, not only loans were riskier but we also find a higher upward bias than for
other financial institutions (except for commercial banks).
5 Conclusions
We analyze the determinants of real estate and credit bubbles using a unique dataset
on mortgage loans in Spain. The dataset contain real estate credit and price conditions
(loan principal and spread, and the appraisal and market price) at the mortgage level,
matched with borrower characteristics (such as income, labor status and contract) and
the lender identity, over the last credit boom and bust.
We find that lending standards are softer in the boom than in the bust. Moreover,
despite some adjustment in lending conditions in the good times depending on borrower risk, the results suggest too soft lending standards and excessive risk-taking in the
boom. Banks with worse corporate governance problems (rescued cajas) soften even
more the lending standards. Finally, we analyze the mechanism by which banks could
increase the supply of mortgage loans despite of regulatory restrictions on LTVs. The
evidence is consistent with banks encouraging real estate appraisal firms to introduce
an upward bias in appraisal prices (29 %), to meet loan-to-value regulatory thresholds
(40 % of mortgages are just bunched on these limits), thus building-up the credit and
the real estate bubble.
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All in all, the results suggest that the credit and housing bubble were partly driven
by bank agency problems (Freixas and Rochet 2008) and not simply by behavioral
motives (Gennaioli et al. 2012). This has crucial implications for public policy, in
particular microprudential and macroprudential policy (Freixas, Laeven and Peydró,
forthcoming). First, our results are consistent with the new prudential policy measures
on limiting the ex-ante banks’ incentives to take on excessive risk-taking. Second,
the results show that micro loan level data are crucial to identify—ex-ante on real
time—excessive credit supply booms. For example, that borrowers who do not work
pay identical loan spreads than workers, or that 40 % of LTVs are bunched in the
regulatory limits (while, at the same time, appraisal values are substantially higher
than transaction prices).
Open Access This article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original author(s) and
the source are credited.

Appendix: Descriptive statistics
See Tables A.1, A.2.
Table A.1 Characteristics of the loan
Mortgage sample

Amount of the loan

(e)a

Matched sample

Boom

Bust

Whole sample

Boom
174,13 (700,64)

189,957 (82,697)

168,202 (76,403)

171,211 (70,513)

Appraisal value (e)a

231,054 (86,567)

216,366 (84,753)

195,214 (69,813)

196,318 (68,276)

Loan to value (%)

82.52 (19.94)

78.37 (20.08)

87.56 (18.64)

88.56 (18.3)

Spread (%)

0.86 (0.40)

0.88 (0.46)

0.85 (0.43)

0.84 (0.43)

Appraisal to transaction
price (%)

128.93 (22.25)

128.18 (21.84)

Transaction price (e)a

156,005 (60,073)

157,782 (59,877)

Reference interest rate
RIML (ref)

17.02

12.47

15.16

16.73

Euribor

82.98

87.53

84.84

83.27

Financial institution
Commercial bank

39.19

30.67

39.61

40.25

Savings bank

50.35

48.82

51.62

51.71

Individually rescuedb

9.35

7.41

8.56

8.87

FROB owned

29.98

18.27

30.65

32.92

Rest

11.02

23.14

12.41

9.92

Non-bank financial
institutions

10.45

20.51

8.77

8.03
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Table A.1 continued
Mortgage sample
Boom

Matched sample
Bust

Whole sample

Boom

Years
2005

29.14

52.95

61.36

2006

50.03

31.29

36.26

2007

20.83

59.07

4.57

2.38

2008

8.98

2.51

2009

16.13

4.6

2010

15.82

4.08

5,221

3,305

Number of observations

25,041

2,852

We present mean and standard deviation (in brackets) for quantitative variables and the distribution in
percentage for qualitative variables
a Variables are in real terms
b Commercial bank “Banco de Valencia” is included in this group
Table A.2 Characteristics of the borrower
Mortgage sample

Matched sample

Boom

Bust

Whole sample

Boom

Public sector employee

9.21

15.36

86.63

88.57

Private sector employee or self-employed

88.47

78.17

10.32

9.29

Non-occupied

2.32

6.47

3.06

2.14

Labor status

Type of contract
Permanent

61.43

69.05

62.17

59.82

Temporary

36.26

24.48

34.77

38.04

Married

36.02

32.64

31.04

32.5

Separate

5.41

7.41

Single

57.69

58.72

68.96

67.5

Widow

0.89

1.23

Marital status

Education
Compulsory

57.59

46.03

54.52

57.47

Secondary (non compulsory)

31.56

39.8

33.4

31.45

University degree

10.84

14.17

12.07

11.08

Number of holders
One

28.25

39.13

31.71

28.51

Two

60.14

53.46

57

59.29

Three

11.61

7.41

11.01

12.03

Interior

55.33

52.83

57.7

57.26

Coastal

44.67

47.17

42.93

42.74

Location
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Table A.2 continued
Mortgage sample
Boom

Matched sample
Bust

Whole sample

Boom

Region
Comunidad De Madrid

25.48

22.47

27.62

26.51

Income (thousande)a

1,601 (0.72)

1,627 (0.69)

1,563 (0.65)

1,557 (0.65)

Age
Number of observations

33.78 (9.31)

35.8 (9.97)

33.77 (9.18)

33.43 (8.98)

25,041

5,221

3,305

2,852

We present mean and standard deviation (in brackets) for quantitative variables and the distribution in
percentage for qualitative variables
a Variables are in real terms
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