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RATIONALES AND OBIJECTIVES OF BB REGULATION BANCODEESPANA

Eurosistema

= The objective of BB measures is to strengthen the resilience of lenders and borrowers
against the potential build-up of vulnerabilities stemming from the real estate market

Systemic risks from the real estate
sector

Strengthen resilience (lenders and
borrowers)

Macroprudential policy objective

Instruments???? BBMs
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RATIONALES AND OBIJECTIVES OF BB REGULATION BANCODEESPANA

Eurosistema

* Implementation of borrower-based measures since the crisis to ensure sound
lending standards over the cycle (Riinstler and Viekke, 2017)

Share (%) of new mortgages with LTV>90%
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Source: Kelly et al. (2019)

FINANCIAL STABILITY AND MACROPRUDENTIAL POLICY DEPARTMENT Il Course on Financial Stability 5



RATIONALES AND OBIJECTIVES OF BB REGULATION BANCODEESPANA
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= BBMs: Directly affect the availability, terms and conditions of loans

= Depending on respective national laws, different BB instruments, may be available

Loan
maturities

Amortisation
requirements
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CAPS ON LTV AND LSTI RATIOS BANCODEESPANA
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

“Beyond the LTV ratio: Macroprudential
lessons from Spain”

Jorge Galan and Matias Lamas &\\\

Documento de Trabajo del Banco de Espana No.
1931
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CAPS ON LTV AND LSTI RATIOS BANCODEESPANA
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

e LTV ratio in Spain: Have Lending standards deteriorated?

Share (%) of new mortgages with LTV>90%
Spain
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Source: Colegio de Registradores
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CAPS ON LTV AND LSTI RATIOS BANCODEESPANA
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

» This paper
= Large dataset of mortgages in Spain, at loan-level

= Empirical exercise: estimate the PD of mortgages given their terms at
origination

» Two main findings

= LTV distorted by optimistic appraisals, impairing risk identification
- Alternative leverage metrics/other indicators are better predictors of the PD of
mortgages
= Non-linearities in the relationship lending standards-risk

- No 1:1 relationship and pockets of risk when considering the joint distribution of
indicators

- Dynamic, not static relationship
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CAPS ON LTV AND LSTI RATIOS BANCODE ESPANA
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

1TV ratio = Principal amount of the mortgage ITP ratio = Principal amount of the mortgage
raiio = Appraisal value of the property riio = Price of the property (properties registers’ records)
Loan-to-value (LTV) Loan-to-price (LTP)
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
0% 0%
2004 2006 2008 2010 2012 2014 2016 2018 2004 2006 2008 2010 2012 2014 2016 2018
% LTV<100 ®LTV>100 % LTP<100 ®=LTP>100

= 50% mortgages with LTP>100% in 2007 (close to 0% if LTV is used)
= LTP better for monitoring, Would the LTP better explain loans failures?
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

Debt service during the first year of the mortgage
Annual income of the primary borrower

LSTI ratio =

(Loan service-to-income) LSTI Maturities
100% =

e
80% <-:-:-:-:-:=:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-'

guv

80%
60% 60%

0
40% 20%

20%
20%

0%

1999 2002 2005 2008 2011 2014 2017 0%
2004 2006 2008 2010 2012 2014 2016 2018

LSTI<30 m30<LSTI<45 =LSTI>45 <20years m20-30years =35 years or more

= The LSTI appears more volatile/sensitive to shifts in the RE cycle

= The share of mortgages with terms over 35 years increased importantly
ahead of the crisis (to alleviate debt service payments?)
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CAPS ON LTV AND LSTI RATIOS BANCODEESPANA
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

Default frequency of mortgages (%)

o LTV and LTP Joint distribution
0
1.8
16 LTv, LTP >80% [ High-
1.4 LTP
1.2
1.0 LTV< 80%, LTP >80% [
0.8
0.6
0.4 I LTV > 80%, LTP <80% [ Low-
0.2 —
00 ] LTP
Less than 80% Between 80  More than LTV, LTP <80% [
and 100% 100%
[ | [ |
LTV sLTP 00 05 10 15

Source: Colegio de Registradores (LTV, LTP and maturities) and European DataWarehouse (LSTI)

= Default frequencies augment for loans with high-LTV and high-LTP values, but
the increase is more evident for the LTP

= PD high if LTP is high, low if LTP is low, no matter LTV values!
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

Default frequency of mortgages (%)

LTI and LSTI Maturities (years)
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Source: Colegio de Registradores (LTV, LTP and maturities) and European DataWarehouse (LSTI)

= Larger LTI, LSTI and longer maturities increase (unconditionally) risk
= Jump in default frequencies for maturities > 35 years
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

» Battery of conditional logit models
» Two different databases, separate regressions for each

Probability of default = f [lending standards (LTV, LTP, LSTI, maturities) , controls]

VARIABLES COLEGIO DE EUROPEAN
REGISTRADORES DATAWAREHOUSE
Dummy for problematic mortgages Issuance of certificates  Defaults
(dependent variable) of foreclosure (+ foreclosures)
Lending standards at origination LTV LTV
Maturity Maturity
LTP LSTI
Mortgage/borrower/collateral Second-hand Employment status
characteristics (Z) Subsidised-housing Variable rate
Remortgage
Second-house
Non-RRE
Fixed effects (FE) Region Region
Year of origination Year of origination
Bank
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CAPS ON LTV AND LSTI RATIOS

Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

Colegio de Registradores (land registries)

BANCODE ESPANA

Model 3 Model 4 Model 5
LTV 0.8254*** 1.95871*** 1.7872%**
Maturity 0.0176*** 0.0599%*** 0.0473***
LTP 1.1096*** 4.1987*** 3.6942%**
LTV?2 -0.0001*** -0.0001 ***
Maturity? -0.0008***  -0.0009***
LTP? -0.0001***  -0.0001***
LTV x LTP 0.0001*
LTP x Maturity 0.0002***
Second-hand 0.2641*** 0.2582*** 0.2563***
Subsidised-housing 0.1693*** 0.1792%** 0.1781%***
Region effects Y Y Y
Origination year effects Y Y Y
McFadden R? 0.088 0.092 0.093
Observations 1,255,649 1,255,649 1,255,649

a Strong link between lending standards and the PD (LTV vs LTP)

a Presence of non-linearities: quadratic (-) and interaction terms (+)

Eurosistema
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

European DataWarehouse (securitized credit)

Model 6 Model 7 Model 8

LSTI 0.0032*** 0.003*** 0.002*** _ Leverage and repayment
LTV 1.56%** 1.90%** 1.60%** ~ capacity are important drivers
Maturity 0.0271%** 0.073*** 0.027*** of the PD

LSTIA2 -0.0000 -0.0000 '

LTVA2 -0.00002***  -0.0001*** .

Maturity"2 -0.0008***  -0.0011*** ~Again, presence of non-
LSTI*Maturity -0.0000 linearities

LSTI*LTV 0.0001***

LTV*Maturity 0.0003***

status: civil servant -0.861***  -0.861***  -0.861*** Expected signs for job status:
status: unemployed 0.653*** 0.658*** 0.664*** - more stable jobs are safer in
status: self- terms of risk

employed 0.459*** 0.461*** 0.466***

(...)

Region effects Y Y Y

O. year effects Y Y Y

Bank effects Y Y Y

McFadden R2 0.160 0.160 0.160

Observations 1,674,398 1,674,398 1,674,398
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CAPS ON LTV AND LSTI RATIOS BANCODEESPANA

Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain” SHOSSIEmS

LTV vs LTP: Non-linearities
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= LTV. Non-linearities are important: The PD does not grow for LTV>90%
= LTP. Much more dispersion in the PD for low vs. high LTP values
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CAPS ON LTV AND LSTI RATIOS
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Galadn, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain” SUessiena
Interactions
LTP x Maturities LSTI x LTV
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= LTP x Maturities. Higher PD but only for highly leveraged borrowers
= LSTI x LTV. Stronger impact on the PD in all segments of the distribution
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Galan, Lamas (2019) “Beyond the LTV ratio: Macroprudential lessons from Spain”

» Spain was not different to other markets with exuberant conditions in the
housing sector
v" Lending standards did deteriorate
v' “Appraisal bias” = use the right leverage metric (LTP)

v' Spain is different? Distortion in appraisals could be present in other
jurisdictions (De Nederlandsche Bank, 2019)

» Non-linearities
v" PD might increase only marginally for some indicators
v" More intense effects found for the joint distribution of lending standards

v Policy implications: LTV caps ineffective if set at high levels; pockets of risk
better addressed if joint setting of BBM

v" Costs of BBM? More research is needed on this front
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Galan (2020) “The benefits are at the tail: Uncovering the impact...”

“The benefits are at the tail: Uncovering

the impact of macroprudential policy on THE BENEFITS ARE AT THE TAIL:
growth-at-risk" gﬁff:éﬁJg;ﬂiﬁgucv

ON GROWTH-AT-RISK

Jorge Galan

Documento de Trabajo del Banco de Espana No.
2007
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THE INTERACTION OF BB AND CAPITAL TOOLS
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Galan (2020) “The benefits are at the tail: Uncovering the impact...” SufosiStema

e Objective of macroprudential policy:

“to contribute to the safeguard of the stability of the financial system as a whole... thereby
ensuring a sustainable contribution to economic growth”... (ESRB/2011/3)

...to mitigate the “risk of disruption in the financial system with the potential to have negative
consequences for the real economy” (ESRB, 2014).

... to mitigate the “risk that financial instability becomes so widespread that... economic growth
suffers materially” (ECB, 2009).

Aim: To assess the impact of MPP on the conditional distribution of GDP growth, and in particular, on

the left-tail (downside risk), by identifying non-linear effects of MPP that could be related to costs and
benefits. The purpose is not to forecast GDP growth.
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THE INTERACTION OF BB AND CAPITAL TOOLS BANCODE ESPANA

Eurosistema

Galan (2020) “The benefits are at the tail: Uncovering the impact...”

Objective of the paper:

* Two strands of the literature: i) the identification of the effects of financial variables on
economic growth, and ii) the impact of MPP

* |dentify non-linear effects of macrofinancial variables on the GDP growth distribution via
guantile regressions (QR) (Adrian et al., 2019)

* This approach allows assessing both costs and benefits of MPP in terms of GDP growth.
We estimate QR of GDP growth conditional on macrofinancial variables and MPP.
Different effects related to MPP direction, specific instruments and the cycle
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THE INTERACTION OF BB AND CAPITAL TOOLS BANCODE ESPANA

Galan (2020) “The benefits are at the tail: Uncovering the impact...” SufosiStema

* Sample: 28 EU countries. 1970Q1 — 2018Q4. Unbalanced panel composed of 5,488 observations.
Source: BIS, ECB-SDW, Macroprudential Policies Evaluation Database (MaPPED)

* Model: Fixed effects quantile panel regressions (Koenker, 2005; Arellano, 2015)

Q. onixie T1Xie) = Qir + Pioyie + B2 CLIFS;, + Py Credityy + ParHP;e + Ps:CAByy + BocMPP

(Br @) = argmin X Y21 pr |Yiewn = XieBe = i 7 =5,10,..90,95

Pr =T 1y, nexipra) T A=D1 L oxiBra)
* Variables:
Vit+n: Real GDP growth h periods ahead:
= CLIFS;;: Financial stress index Yen =In (%);h =1..16
= (redit;;: Credit-to-GDP ratio (2-year avg. change)
= HP;;: House prices growth (2-year avg. growth)
= (CABj;: Current account balance (% of GDP)

= MPP;;: Macroprudential policy measures * Capital Requirements

E—) { BBM

Il Course on Financial Stability 23
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THE INTERACTION OF BB AND CAPITAL TOOLS BANCODE ESPANA
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Galan (2020) “The benefits are at the tail: Uncovering the impact...”

By type of measure

Macroprudential Index (MPI)

Other measures

Simple sum of the scores on j different
policies for each country i every quarter t
Currency/maturity mismatches | N (Cerutti et al.,, 2017; Kim and Mehrotra,
2018; Alam et al., 2019):

Limits on concentration [N

Levy/taxes NG
Risk weights  [INEEEGG
Limits on credit growth/volurne I MPI;, = Z?=15Pjit ;
Liquidity requirements - SPjit = SPjit—l + ASPjit

Borrower-based measures

The Index is not intended to capture the

-
Capital-based measures | _ _ ,
intensity of the measures or their changes

o
=
S}
ro
o
w
S

40 50 60 70 80 90

over time.
By Tightening/Loosening over time
50
40 For the assessment of capital- and
20 borrower-based measures, specific score

. of policy is used :

10 SPcapital;;
0 SPbmet

19831990199315951997199920012003 2005200720092011201320152017

—Tightening =———Loosening
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Galan (2020) “The benefits are at the tail: Uncovering the impact...”

Probability density functions:
Non-parametric weighted Kernel interpolation (Gallant et al., 1992; Galvez and Mencia, 2014)

Loosening during contractions Tightening during expansions
25 _ h=4 201 h=12

Baseline Baseline
——Loosening

181

— Tightening

20 | 16 F

14
15 |

121

10F

10 |

-3.5pp 2r

0.1 0

0.1 -0,(;8 -0.(;6 - L 1 1 1 L L J
-01 -008 -006 -0.04 -0D.02 0 0.02 0.04 0.06 0.08 0.1
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Galan (2020) “The benefits are at the tail: Uncovering the impact...”

Impact of tightening/loosening capital- and borrower-based measures over the cycle

Tightening during expansions Loosening during contractions
0.020 0.020
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. 0.005 N
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0.000
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THE INTERACTION OF BB AND CAPITAL TOOLS BANCODE ESPANA
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Galan (2020) “The benefits are at the tail: Uncovering the impact...”

Main results:

* Non-linearities on the effects of MPP on GDP growth: positive on the left tail of the
distribution and negative on the median

* Tightening and loosening of MPP have different effects depending on the position in the
financial cycle. Tightening in expansions has a larger impact in the mid-term, while
loosening in busts has an immediate positive effect on reducing the downside risk of
GDP

* Benefits of tightening BBM are rapidly observed and persistent, while those from
tightening capital requirements present delay. The opposite is found when loosening
during busts
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EXCURSUS: THE OPERATIONALIZATION OF BB TOOLS IN SPAIN BANCODEESPANA
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- A number of countries (in the EU and elsewhere) have introduced additional
instruments to mitigate systemic risks stemming from the real estate sector

- The instruments include BBMs: limits (or caps) to Loan to Values (LTV), as well as Loan
to Income (LTI), Debt to Income (DTI), Debt Service to Income (DSTI)

- Spain currently lacks the legal basis for the use of macro-prudential instruments other
than those foreseen in the EU legislation (CRR/CRD 1V)
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US: THE OPERATIONALIZATION OF BB TOOLS IN SPAIN BANCODEESPANA
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B Borower-based measures (e.g. LTV limits)
Targeted capital measwes (2.9, nisk weight add-on}

B Shuctural buffers: Systemic insfitution (G/OSII1) and Systemic Risk buffers
B Countercyclical capital buffer janhounced rates)
2011 2012 2013 2014 2015 ecilic measures
AT LTV + DETI + Maturity Bmits

BE CCyB: 0.5%

LTV + DST limits
ey
oe CEYE: 0.25%

LTV + DETI + Maturity Bmits

LT + Maturity limits

FR CCyE: 1%
or OSTHimit
LTV + LTI limit
IE
CCyE: 1%
T
o LTV + DETI + Maturiry limifs
CCyB: 1%
L CCyB: 0.25%
v LT + DST! limits
MT
LT = DST| + Mlaturity bmsts
NL LT + DETI + Maturity bmits
FT LTV + DSTI + Maturity limits
ETl LT + DSTI + Maturity lnits
K LT + DT+ Maturity bmds

CCyB: 2.0%

Sources: ECB and ESRB.

Motes: Borrower-based measures include non-legally binding measures. For Luxembourg, the targeted capital
measure refers to a risk weight floor on mortgage exposures for banks following the internal ratings-based (IRE)
approach on the basis of a 2016 recommendation of the Systemic Risk Committee. Systemic institution and risk
buffers include G-SII (global systemically important institution) and O-5II (other systemically important institution)
buffers and any systemic risk buffer (SyRB), the date refers to the earlier of either activation of SyRB or start of
phase- in of G-5II or 0-51I buffer..
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THANKS FOR YOUR ATTENTION

Disclaimer: The views expressed are those of the presenter and do
not necessarily reflect those of the Banco de Espafia or the
Eurosystem.
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