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EUROPEAN

DATAWAREHOUSE

QUIZ SOLUTION (THE MYSTERY SPREADSHEET...)

What does European DataWarehouse's mystery spreadsheet represent?

A) Data Quality (100% = perfect quality)
B) Data Completeness (100% = perfect completeness)
C) Data Continuity (100% = loans IDs at t+1 were already in the previous upload)

EDCODE 2014-Q1  2014-Q2 2014-Q3 2014-Q4 2015-Q1  2015-Q2 2015-Q3 2015-Q4 2016-Q1
RMBMBE000095100120084 98.25%  98.23%  96.61%  94.89%  91.96%  93.93%, 94.25%  96.63%  98.10%

RMBMDE000950100120151 PG66% 100.00% 100.00%

RMBMES000138100120037 56.35% 100.00% 100.00% 100.00% 100.00% 100.00% E U R 0 PE A N
RMBMES000138100220050 68.29% 100.00%  99.98% 100.00% 100.00% 100.00% - DATAWAREHOUSE
RMBMES000138100320066 79.59% 100.00% 99.98% 100.00% 100.00% 100.00% 100.00%  100.00%

RMBMES000140100120090 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%, 100.00% 100.00% 100.00%  100.00%

RMBMES000140100220122 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%  100.00% 100.00% 100.00% 100.00%

RMBMFR000083100220149 GG o6.84% 95.86% 94.89%  92.85% 93.28% 94.61%  96.38%  98.41%

RMBMIT000103100220095 100.00% 99.99% 100.00% 100.00% 100.00% 100.00%  100.00% 100.00% 100.00% 100.00%

RMBMIT000103100520171

RMBMNL000125100120063 97.93% 96.95% 97.06%  95.53%  95.54%  96.87% 96.47%  95.98%  97.38%  96.30%

RMBMNL000125100220111 97.19% 98.35%  99.28% 98.71%  98.41%  98.14% 97.90% 97.69% 97.74%  98.28%  98.05%
RMBMNL000125100320077 97.75%  98.74%  98.84%  98.72%  98.40%  99.10%  99.05%  98.47%  98.22%  98.11%  99.42%
RMBMNL000125100420117 95.98% 96.94%  96.69% 97.38%  96.55%  97.56%  96.44%

RMBMNL000125100520080 96.92%  98.66% 96.62% 97.57% 97.37%  98.13% 97.49% 96.93% 96.76% 96.74%  97.52%
RMBMNLO000185100120109 99.52%  99.38%  99.28%  99.16%  31.86% 50.38% 99.63%  99.77%  99.88%  83.77%  99.60%

RMBMNL000185100220115 99.50%  99.50%  99.57%  99.34%

99.66%  99.82% 99.75%

RMBMNL000185100320139  [NGI00SRIINN0/00% N 0/0006 N0:00% 99.52%  99.71%  99.84%  99.74%  99.58%
RMBMNL001345100220171

RMBMUK000064100120061 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%  100.00% 100.00%  100.00%
RMBMUK000113100120082 99.05% 98.44%  96.03% 100.00% 100.00% 100.00%  100.00% 100.00% 100.00%
RMBMUK000172100220060 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% JNOI00%R  99.62%

RMBMUK000172100320068 99.97%  99.96% 99.96%  99.96%  99.93%  99.95%  99.24%  100.00%

RMBMUK000172100420082 99.96% 99.97%  99.96% 94.93%  99.95%  99.96% 96.57% 100.00%

RMBMUK000203100120065 99.92%  99.94%  99.94%  99.95%  99.96%  99.97% 99.97% ARE YOU
RMBMUK000209100520063 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%  96.40% 100.00% 100.00%
RMBMUK000551100120075 DOGRNG00% 93.19% 77.88%  92.46%, 99.92% 91.76%  99.95% CURIOUS?
RMBSBE000043100120081 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%  100.00% 100.00% 100.00%
RMBSBE000043100220113 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
RMBSBE000043100420150 PGoENe00% 100.00%

RMBSBE000043100520173
RARSE 41001200
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Overview of the GAS project

» Collaborative project
» Leibniz Institute for Financial Research SAFE
» European DataWarehouse GmbH

* Funding
« German Federal Ministry for Education and Research (BMBF)
« Climate Protection and Finance (KlimFi) funding initiative

« Goal: Promotion of the green auto asset-backed securities (ABS) market
« Start: 15. October 2022
* Length: three years

) B& EUROPEAN
5‘ DATAWAREHOUSE
9w idtor Prof. Dr. Loriana Pelizzon Marco Angheben
and Researc| . .
Leader, subproject 1 Leader, subproject 2

14 December 2022 Leibniz Institute for Financial Research SAFE



Gas Project in a nutshell

Development of a model database
Four building blocks:

(1) the sustainability characteristics of the car manufacturers
(i) the characteristics of car models

(iif) information on car loans (and leases)

(iv) the characteristics of securitisation products.

: : \ Analysis and definition of automobile-related transparent
GaS PrOJeCt \ Y, sustainability factors

delive rabIeS S Investigation of the relationship between low-emission
N vehicles and credit risk

Proposal of a framework for two new green financial products:

1) Green Auto and Leasing Loans
2) Green Auto and Leasing ABS

14 December 2022 Leibniz Institute for Financial Research SAFE



How you can contribute to the success of the GAS project?

Accuracy of results and the success of the project depend on data availability
and quality in compliance with the German General Data Protection Regulation

« We kindly ask for loan-level information:
» Car fuel/motor type
* Euro emission standards (EURO Norm)

(these statistics are available in ABS offering prospectuses but not always at loan
level)

« Additional information on automobiles:
* Production and registration dates
* Resale prices
» Depreciation rates
» Costs of ownership
« Car model identifier (such as VIN or other standards)

14 December 2022 Leibniz Institute for Financial Research SAFE



Max Riedel

Leibniz Institute for Financial Research SAFE e.V.
House of Finance
Theodor-W.-Adorno-Platz 3
60323 Frankfurt am Main
Email: riedel@safe-frankfurt.de

14 December 2022 Leibniz Institute for Financial Research SAFE
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EUROPEAN

DATAWAREHOUSE

DATA AVAILABILITY REPORT

Data Availability Report 02 2022 - European DataWarehouse (eurodw.eu)

DATA AVAILABILITY REPORT Q2 2022

European DataWarehouse's (EDW) database contains nearly ten years of data representing

most of Europe’s public securitisations.

2 2022 Data Availability Report
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https://eurodw.eu/research_articles/data-availability-report-q2-2022/

EUROPEAN

DATAWAREHOUSE

LIST OF PUBLICATIONS

EDW’s own publications, plus third party research: https://eurodw.eu/knowledge/research/

angrn actes

M E n I A L I B RARY INVENTORY OF EDW-RELATED PUBLICATIONS

- PUBLISHER . TION TYP. - KEYWORDS - ACCESSIBILT -
=) s . Carealback
- L < EOW

Carealbank
Racng agens

EDW

| VIDEOS

Cerwal ank

| CORPORATE INFORMATION AND PUBLICATIONS

DECEMBER 2022
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https://eurodw.eu/knowledge/research/

EUROPEAN

DATAWAREHOUSE

ADJUSTED DATABASE REPORT

Available online: https://eurodw.eu/research articles/edw-adjusted-database-heta-report/ (or via email)

EUROPEAN

D ATA WA R E H 0 U S E EUROPE'S FIRST SECURITISATION REPOSITORY

EUROPEAN DATAWAREHOUSE

ADJUSTED
DATABASE

Beta Version

DECEMBER 2022 14


https://eurodw.eu/research_articles/edw-adjusted-database-beta-report/
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EUROPEAN
DATAWAREHOUSE

DATA AVAILABILITY REPORT UPDATED T0 2022-02

The previous report only counted ECB data, we now also have ESMA and FCA data

If a deal reports in several databases,
we count it only once in our statistics

ECB data used if available, otherwise
we use ESMA data; If neither is
available, we use FCA data

Values are adjusted and converted to
Euros

DECEMBER 2022 19



EUROPEAN
DATAWAREHOUSE

DATA AVAILABILITY REPORT

Ca. EUR 800 billion outstanding of which:

RMBS € 480 bn; AUTO € 108 bn; SME € 104 bn; CMR € 71 bn
% of RMBS has decreased, % of AUTO has increased

QOutstanding EUR Loan Amount - by Asset Class
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EUROPEAN
DATAWAREHOUSE

DATA AVAILABILITY REPORT

Outstanding amount of loans by country

« Securitisation is not used to the same extent by all lenders in all countries and all asset classes
«  FR now accounts for €139bn, NL for €135bn, Italy and Spain for €122bn, Germany €105 bn, UK €82bn

Outstanding EUR Loan Amount - by Country
100%

80%
60%
40%

20%

0%

g

QN
6 # (\ # r\%fo- \%I'O. \0}1 P\qﬂ r@l
B S S S

J A L A
Qr o o o
’\o}\b\b

Ih’rbﬂhl
CHEC NS
O YN
S SIS S )

MAT mBE mDE mES mF I mFR [EmIT mLU mNL mNO = PT mSE = UK = XC

DECEMBER 2022 17



EUROPEAN

DATAWAREHOUSE

DATA AVAILABILITY REPORT

Substantial differences across asset classes

« Germany accounts for 50% of AUTO deals; Italy for 50% of CMR deals and 70% of LES deals
«  RMBS and SME asset classes are more balanced

Outstanding EUR Loan Amount - Auto QOutstanding EUR Loan Amount - CMR Outstanding EUR Loan Amount - LES
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EUROPEAN

DATAWAREHOUSE

DATA AVAILABILITY REPORT UPDATED T0 2022-02

Deal by deal data shown also in time series for ECB, ESMA, and FCA data

« This allows for comparisons when data was reported both in ECB and ESMA in a given period
«  Makes it easier to look at data availability, concentration effects etc...

STmAr FRA303 ONE HTUAI 305 1] TR a2earnan]
EDCODE ~ | SECURITISATION| - | Cov-T| Ass -¥| Deal Name ~ | Activ ~ | Source |~ 2020-G1 - 2020-Q2 - 2020-Q3 - 2020-04 | - 2021-Q1 | - 2021-G2 | - 2021-Q3 | - 2021-G4 | - 2022-01 - 2022-Q2 -
RMEMEBEQOO03S100120084  KGCEPHLVWENVRZYOIT  BE FME  Bass Master lssuer M. - 5.4, EREAEE ECE

RMEMEEOOO03S100120064  KGCEPHLVWRVRZYOIT  BE RME BassMaster lssuerMV. - 5.4, IR ESMA

RMBSEEQOO043100120081  MULL EE FME PEMATES-1 o ECE

RMESBEOOOD431002201M3  MULL EE RME PENATES-4 o ECE

RMESEBEOODD43100420150  MULL EE RME PEMATES-S o ECE

RMBSEEQOO043100520173  MULL EE FME Penates-6 o ECE

RMESBEOODD44100120071  MULL EE RME  Leoan Inuest NWSA, compartme o ECE

RMBSEBEOODD441002200587  MULL EE RME  Loan Invest WS4, compartme o ECE

RMESBEOODD44 100320033 MULL EE BME  Loan Invest NVISA, compartme o ECE

RMESBEOOON44100420117  MULL EE RME  Laan Inwest NWSA, compartme 1] ECE

RMBSBEOODD44100520165  MULL EE AME  Home LoanInvest 2016 L ECE

RMESBEOOO0441005820131  6BZPERVIFCIOMRYSR:  BE FME Loan Invest MUSA, compartme EEARET ECE
RMESBEOOON44100520131  EBZPERVIFCJOMR4SR:  BE FME Loan InvestMWSA, companm: IR ESMA

RMESBEOOO0STI00320M8  MULL BE FMB RecordLion 0 ECE
RMESEEOOO0STI00420030  NULL BE FME BelgianLion RMESI 0 ECE
RMBSBEOOO0STI00520121  MULL BE FMB BelgianLion FMESII 0 ECE
RMESBEOOCM0S100120082  MULL BE RMB Royal Street-1 0 ECE
RMBSBEOOCM0A100220106  MULL BE FMB Foyal Street-2 0 ECE
RMBSBEOOOMNEI00320T2  MULL BE  RMB Foyal Street-3 0 ECE
RMESBEOOOENO0IZ0MS  MULL BE FMB E-AwenaMWSAcompatmert] 0 ECE
RMESEEOOOENO0220121  MULL BE FMB E-AwenaMNWSAcompatmert] 0 ECE
RMESEEOOOIGTIO0320178  MULL BE = FME EB-ArenaMViSAcompatment] 0 ECE
RMESEEOOOT?INO0IZ0090  MULL BE RMB HYPOLAM 0 ECE
SMEMBEOOO0S5100220092  MULL BE | SME EsméeMasterlssuer MV, - S AN ECE
SMESEEDOO043100320121  MULL BE = SME MERCURIUS-1 [ ECB
SMESBEODDOA4100720179  MULL BE = SME SMELoanlnvest 2017 e ECE
SMESBEODD044100920208 EBZPBRVIFCJOMRASR: BE | SME  SMELoan Inuest 2020 e ECE
SMESBEODD044100920208 EBZPBRVIFCJOMRASR: BE | SME  SMELoan Invest 2020 P ESMA
SMESBEODDOSTIONE20121  MULL BE  SME Belgian Lion SMEIl 0 ECE
SMESEEODNOATI0ZN2018S  MULL BE = SME Belgian Lion SMEII e ECE
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DATA AVAILABILITY REPORT UPDATED T0 2022-02

Underlying data also shown, deal by deal, for ECB, ESMA and FCA data

Allows user to make custom comparisons and see what data was used in the charts

EUROPEAN

DATAWAREHOUSE

EDCODE Securisation 1D COUNTRY EALTYF PCD ACTIVELOANS TIVEBOBROWERMNCE (Original Curre  QTH DBSOURCE EUR BALANCE USE [to ovoid double counting)
WLTMOEDDOZ245104020155 MILL OE AT 30-03-1% S2.680 52,337 T2 721642 2015-03 ECE T2 721642 yes
WTMOEDDOZ45104020155 MILL OE AT 3-12-15 73,572 78,891 1.106,039,503  2015-04 ECE 1.106.033.803 yes
WTMOEDDOZ45104020155 MILL OE AT F1-03-16 g.122 80,412 1.103,541,304  2016-01 ECE 1.103,941,904  yes
WTMOENOOZ45104020155 MULL OE AUT  30-0B-16 80,516 73.824 1.070,373.665 2016-02 ECE 1.070,379.66S  yes
WTMOENOOZ45104020155 MULL OE AUT  30-03-16 84,573 83,817 1.107,3837 410 2016-03 ECE 1107337410 yes
WTMOENOOZ45104020155 MIJLL OE AT 31-12-16 86,083 85,322 1.107.758.863 Z2016-04 ECE 107,756,869 yes
WTMOENOOZ45104020155 MIJLL OE AT 3-03-17 84,935 84,138 1.067,702,731 2017-01 ECE 1067702791 yes
WTMOEOOOZ451040 20155 MIJLL OE AUT  30-0B-17 83,786 82,991 1,025,440,995 2017-02 ECE 1.025.440,995 yes
WLTMOENDOZ45104020155 MILL OE ALT  30-03-17 32,140 N.236 143,020,273 2017-003 ECE 1.143.020.273  yes
WLTMOEDDOZ245104020155 MILL OE AT 327 33.224 92,325 1.153.456,5539  2017-04 ECE 1.155.456.583  yes
WLTMOEDDOZ245104020155 MILL OE AT F1-03-15 13,466 19,366 253,170,943 2018-Cn ECE 283,170,943 yes
WTMOEDDOZ45104020155 MILL OE AT 30-06-13 13,260 18,160 283,150,308 2015-02 ECE 253,150,308 yes
WTMOENOOZ45104020155 MULL OE AUT  30-03-13 13,053 18,957 252,606,723 2018-03 ECE 252,606,723 yes
WTMOENOOZ45104020155 MULL OE AT 31-12-18 18,821 18,731 252,104,130 2013-04 ECE 252,104,180 wes
WTMOENOOZ45104020155 MULL OE AT 3-03-13 18,560 18,464 251,204,867  2013-01 ECE 251,204,867 yes
WTMOENOOZ45104020155 MIJLL OE AUT  30-0B-13 18,207 18,118 250,321,082 2013-02 ECE 250,321.082 yes
WTMOEOOOZ451040 20155 MIJLL OE AUT  30-03-13 17.564 17,789 243,366,148 2013-03 ECE 249,366,148 yes
WLTMOEOOOZ45104020155 MILL OE AT 3-12-13 17,723 17,650 248,683,121 2013-04 ECE 248,683,121 ves
WLTMOENDOZ45104020155 MILL OE ALT  31-03-20 17.263 17.133 233,701,187 2020-C1 ECE 233,701,187 ves
WUTMOEDDOZ245104120153  9300GJ030GLRZCK W3TN201S OE AT 30-03-1% 73942 73,330 1.025.6582,578 201503 ECE 1025682578 yes
WTMOEDDOZ245104120153  9300GJ0300LRZCK W3TN201S OE AT 31-12-15 75,744 75124 1026575112 2015-04 ECE 1026575112 yes
WTMOENDOZ45104120153  3300GI0300LRZCK W3TN2015 OE AT 31-03-16 TE.873 TE.240 1024122607 2016-C1 ECE 1.024,122 607 yes
WTMOENDOZ45104120153  *3300GJ0300LRZCK W3ThN2015 OE AUT  30-0B-16 2,333 822 933,743,091 2016-02 ECE 333,743,031 yes
WTMOENDDZ45104120153  *3300GJ0300LRZCK W3ThN2015 OE AUT  30-03-16 77,554 76,913 335,337,335 2016-03 ECE 335,337,395 ves
WTMOENOOZ45104120153  '3300GJ0300LRZCK W3 TNZ015 OE AT 31-12-16 102,187 101,124 1,355,920,525 2016-04 ECE 1355320525 yes
WTMOENOOZ245104120153  '3300GJ0300LRZCK W3 TN2015 OE AT 3-03-17 268,958 2EZ.ET 4.042,562.773  2017-01 ECE 4,042 562773 ues
WUTMOEDDOZ45104120153  19900GJ0300GLRZCK W3 TN201S OE ALT  30-06-17 B78.273 643,746 9,216,365,340  2017-02 ECE 9.216,965.340  yes
WUTMOENDOZ45104120153  19300GJ030GLRZCK W3 TNZO1S OE ALT  30-03-17 Tdd, 072 T1IES 10,072 462,354 2007-03 ECE 10,072 462,384 yes
WUTMOEDDOZ245104120153  9300GJ0300LRZCK W3TN201S OE AT 3-12-17 §71.655 523,544 12003212331 2017-04 ECE 12.003.212.33  ves
WTMOEDDOZ245104120153  9300GJ0300LRZCK W3TN201S OE AT 31-03-13 §76.547 534,433 1.937,368.414  2015-Cn ECE M.937.368.414  ves
WTMOENDOZ245104120153  3300GJ0300LRZCK W3TN2015 OE AUT  30-0B6-13 §83.120 540,505 11,360,340,635 2015-02 ECE 1.960.340.635  yes
WTMOENDOZ45104120153  *3300GJ0300LRZCK W3ThN2015 OE AUT  30-03-13 885,077 543,113 1.,3581,280,525 2018-03 ECE 1,3581.280,525 wes
WTMOENDOZ45104120153  *3300GJ0300LRZCK W3 TN2015 OE AT 31-12-18 886,632 845,157 12,004,235,538 2013-04 ECE 12,004,235,538  yes
WTMOENOOZ45104120153  *3300GJ0300LRZCK W 3TNZ015 OE AT 3-03-13 888,581 847,171 12,023,218, 682 2013-O1 ECE 12,029,218 682 yes
WTMOEOOOZ245104120153  '3300GJ0300LRZCK W3 TN2015 OE AUT  30-0B-13 888,568 847,246 12,052,933,243 2013-02 ECE 12,052,933.243  yes
WTMOENODZ245104 120153 3300GJ0300L PZCK W 372015 DOE AT 30-03-13 885 958 845 088 12 078 813,891 _2013-03 ECE 12.078.813.891_ ues
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EUROPEAN
DATAWAREHOUSE

RESIDENTIAL MORTGAGES - 30 TO 60 DAYS IN ARREARS

There have not been any significant spikes in delinquencies

LOANS THAT ARE 30 TO 60 DAYS IN ARREARS
(% of Outstanding Amount)
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EUROPEAN
DATAWAREHOUSE

SME LOANS - 30 TO 60 DAYS IN ARREARS

There have not been any significant spikes in delinquencies

LOANS THAT ARE 30 TO 60 DAYS IN ARREARS
(% of Outstanding Amount)
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EUROPEAN
DATAWAREHOUSE

AUTO LOANS - 30 TO 60 DAYS IN ARREARS

There have not been any significant spikes in delinquencies

LOANS THAT ARE 30 TO 60 DAYS IN ARREARS
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CONSUMER LOANS - 30 TO 60 DAYS IN ARREARS

There have not been any significant spikes in delinquencies
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Motivation

» Importance of the housing market for the transmission of monetary policy in the euro area

» The housing market reacts to monetary policy via investment, house prices and lending
conditions

» The housing market has a marked local dimension, which can lead to uneven transmission of
monetary policy across/within countries

Battistini, Hackmann, Roma 14 December 2022



What we do

» Investigate the role of the housing market in the transmission of monetary policy in the euro
area

» Focus on the regional dimension (thanks to a novel regional dataset)

» Distinguish between conventional and unconventional monetary policy

» Main findings:
» Monetary policy propagates effectively to the economy, albeit in a heterogeneous fashion across
regions
» Unconventional monetary policy has been a key driver of economic activity and house prices
since 2013
» A larger impact of monetary policy is found in areas with lower labour income, suggesting that
poorer regions stand to benefit the most from monetary policy accommodation
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Literature

» Monetary policy has an impact on the housing market (Huber and Punzi, 2020; Nocera and
Roma, 2017; Zhu, Betzinger and Sebastian, 2017; Hiilsewig and Rottmann, 2021; Corsetti,
Duarte and Mann, 2020)

» Role of the housing market in the business cycle (Nocera and Roma, 2017; Musso, Neri and

Stracca, 2011; Goodhart and Hofmann, 2008)
» Monetary policy impact differs for

» regional/households’ income levels (Hauptmeier, Holm-Hadulla and Nikalexi, 2020; Lenza and
Slacalek, 2021; Altavilla et al., 2021)

> structural factors of the housing market, such as the share of homeownership or the share of
variable-rate mortgages (Calza, Monacelli and Stracca, 2013; Causa, Woloszko and Leite, 2019;
Corsetti, Duarte and Mann, 2020)

» Housing is a regional phenomenon (Ghent and Owyang, 2010; Del Negro and Otrok, 2007)
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Regional data

» Sample: more than 2,000 observations from 1999 to 2018 (annual data) for 106 regions in
Germany (NUTS1), Belgium, Spain, France, Ireland, Italy, Netherlands, Portugal (NUTS2)

» Variables and sources:

» GDP, employment, GVA, etc. (ARDECO)
» Homeownership rate, demographics (Eurostat)
» House prices, LTV ratio, share of variable-rate mortgages (EDW)
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EDW data: How we processed the data

» Only loans underlying residential mortgage-backed securities (RMBS).

» Imputation techniques for the main static variables if for each loan (i) missing values in one or
more submissions; (ii) inconsistent values across submissions.

» Only loans used for the purchase of a property with a price below EUR 5 million and above
EUR 10,000.

» Exclude loans with missing information on the key variables used in the analysis.

» Adjust for multiple loans used to purchase the same property, as in Gianinazzi, Pelizzon and
Plazzi (2018).
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EDW data: Summary statistics (1999-2018)

DE FR IT ES NL BE PT 1E
Number of loans (in thousand) 687.2 3381.6 1814.6 1886.6 2799.6 11259 496.6 291.6
Loan size (median, in EUR thousand) 87.3 87 100 120 160.4 100 68.6 180
Maturity (median, in years) 20 17 20 30 30 19.3 304 25
Share of fixed-rate loans (in %) 98.0 89.3 272 10.8 93.5 94.5 24 14.1
Borrower’s income (median, in EUR thousand) 43.5 374 25.1 27.5 50 48.1 17.1 544
Property valuation (median, in EUR thousand) 183 137.2 170 177.5 2384 175 109.7 260
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EDW data: Share of mortgage loans covered by our data (% to total)

= Germany u France utaly Spain
m Netherlands Belgium Portugal m]reland

40 1 40

0
DE FR IT ES NL BE PT IE 2003 2006 2009 2012 2015 2018

(a) Over the full period 1999-2018 (b) By year of origination

Notes: Sum of original balance of loans of the EDW dataset over total new business volumes from the MFI
Interest Rate Statistics of the ECB.
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EDW data: House price indexes (2009=100)

Germany France

—— Official house price index
——Implied house price index (ED data)
‘s Dispersion across regions (ED data)
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EDW data: House price indexes (2009=100)

150

100

50

The Netherlands

150

100

150

100

2003 2007 2011 2015

Portugal

0
1999

2003 2007 2011 2015

Belgium

200
150

100

01999 2003 2007 2011
Ireland

150

100

2015

0
1999 2003 2007 2011

2015

200

150

100

150

100

DA




Key variables in our dataset

05 GDP 05 Employment 05 House prices

Regional Mean
Euro Area
-0.5 0. -0.5
1999 2003 2007 2011 2015 1999 2003 2007 2011 2015 1999 2003 2007 2011 2015

Notes: Demeaned log variables. The yellow line depicts euro area aggregate data, while the dark blue line
the cross-regional mean of the variable. The dark (light) blue shading indicates 10th and 90th (1st and 99th)
percentiles of the regional distribution.
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Methodology - Baseline model

Panel VAR with annual data from 1999 to 2018
» Endogenous variables: real GDP, employment and house prices

» Exogenous variable: monetary policy shock (EA-MPD Altavilla et al., 2019), as "genuine"
surprises in OIS yield curve (net of information shocks)

» Conventional (short-term): 3-month OIS rate changes

» Unconventional (long-term): 10-year OIS rate changes

» Total monetary policy shock: sum of conventional and unconventional shocks
» Weighted aggregation to annual frequency

» Mean group estimation (Pesaran and Smith, 1995): region-specific impacts of MP

» Recursive structure, with the first variable as the most endogenous one
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Impulse response functions to an expansionary monetary policy shock

GDP Employment House prices
0.8 0. Py 0.6 P
Total
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Notes: The size of the monetary policy shock is calculated as its mean absolute value, which is 5.2 basis points for the total, 4.6 basis points for the conventional and 1.7 basis points
for the unconventional monetary policy shock. The y-axis reports the percentage change in (detrended) levels of each variable over the considered horizon. The x-axis reports the
years. Solid lines denote point estimates and light (dark) shaded areas 95 percent (68 percent) confidence bands.
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Importance of housing and employment channels
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Notes: The y-axis shows the share of the contribution of employment and house prices out of the sum of their contributions to the GDP response to a total, conventional and
unconventional monetary policy shock.
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Historical decomposition of GDP and house prices

GDP

I I I I I I I I I I
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

House prices
20 T T

I I I I I I I I I I
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

-Conventional monetary policy Unconventional monetary policy - Others

-40

Notes: The y-axis reports the (detrended) level of (cross-regional average) GDP (upper chart) and house prices (lower chart) as well as the contributions of conventional and
unconventional monetary policy shocks and other (unidentified) factors.
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Heterogeneous monetary policy impact across regions

15 15 15
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-
5
0
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100
Variable rate share

Notes: The y-axis reports the cumulative percentage change in (detrended) levels for GDP 5 years after an accommodative monetary policy shock. The x-axis reports the regional
housing wealth (thousand euros per household), labour income (euros per employee, at 2015 prices), construction share (percent of value added), LTV ratio (percent), share of

variable-rate loans (percent of total loans). Each dot represents a region.
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Relationship between monetary policy impact and regional factors

(a) Dependent variable: [€))] 2) 3) 4) 5) 6) (@) )
Impact of TMP shock
Compensation per employee -4.934%F% 4 3]6%** -4.253%F% 4 470%%F -4 060%*
Housing wealth 0.639 -1.011 -0.733 0.704
Homeownership rate 0.028**
House price level 0.299
Share of construction in GVA 0.581%#%%* 0.214* 0.200%* 0.014
Share of manufacturing in GVA 0.063** 0.057** 0.057%* 0.069%%#%*
Share of variable-rate mortgages 0.027%** 0.002 0.013 0.020
Lending activity 0.598 1.511* 1.328 -0.437
Demographics controls v v v v v v v v
Vulnerable dummy - - - - - - v -
Country dummies - - - - - - - v
Observations 105 105 105 105 105 105 105 105
R-squared 0.424 0.439 0.189 0.324 0.015 0.494 0.501 0.538

Notes: The table present regressions of the cumulative monetary policy impact on real GDP at the regional level on regional factors (compensation per employee in logs, housing
wealth in logs, homeownership rate in percent, the average house price level in logs, the share of construction and manufacturing in GVA, the share of variable-rate mortgages in
percent, and a proxy for lending activity). Housing wealth is computed as the product of the homeownership rate and the average house price level. The proxy for lending activity is
computed as the product of housing wealth and the LTV ratio. Demographics controls include total employment and population density at the regional level. The Vulnerable dummy
is a binary variable that takes value one for regions of Italy, Spain, Portugal and Ireland, and zero for regions of Germany, France, the Netherlands and Belgium. A constant is
included. An outlier is excluded. *** p <0.01, ** p<0.05, * p<0.1
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Concluding remarks

» Important role of the housing channel in the transmission of unconventional monetary policy

» The transmission of monetary policy to the economy is heterogeneous across regions

» Monetary policy has a larger impact in regions with lower labour income and more
widespread homeownership
» Poorer regions stand to benefit the most from monetary policy accommodation

» While the easing of monetary policy is found to mitigate regional inequality through its stimulus
to the economy, the unintended consequences of the ongoing normalisation warrant close
monitoring

» Overall, a proper assessment of the monetary policy transmission should not neglect the
housing market, with its multiple sources of propagation and its pronounced local dimension

Battistini, Fala, , Hackmann, Roma 14 December 2022
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Methodology

Structural VAR

AYi,t = BYi,t—l +I'X; + AEi,t (1)

» with Y;; a vector of endogenous variables for region i and X; a vector of common
exogenous variables at time 7, while A, B, I" and A are matrices of structural parameters,
in particular:

» A measures contemporaneous relations among endogenous variables

» I determines the direct impact of exogenous variables on endogenous variables

» Mean group estimation (Pesaran and Smith, 1995)

» Allows for cross-regional heterogeneity
» Accounts for cross-sectional dependence of residuals

Battistini, Falagiarda, Hackmann, Roma 14 December 2022



Methodology

» Three-variable model with real GDP, employment and house prices as endogenous
variables Y;; = [GDP; ,, EMP;;, HP; |

» Monetary policy shock as exogenous variable X, = MP;

> Assume a recursive structure, with the first variable as the most endogenous variable

I app a3
A=10 1 an3 (2)
0 O 1
m
r= |m G)
3
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Methodology

1 1 —ap —api+apas| [n 7 — any2 — (@13 + a12023) 73
AT T'= |0 1 -3 "l = Y2 — 2373 4
0 0 1 V3 73

Impact of monetary policy on GDP

» Direct and unidentified factors: ;

» Employment: —a 27,

» Housing channel: — (a3 + ajp023)73
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Identification of monetary policy shocks

| CMP; UMP; INF,

AOIS3M, + 0 +
AOIS10Y, 0 + +
ASP d - - +

These restrictions imply that a positive conventional (unconventional) monetary policy shock
induces an increase in the 3-month (10-year) OIS interest rate, a decrease in the stock price and no
movement in the 10-year (3-month) OIS interest rate, while a positive information shock is
associated with an increase in all variables.
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Identification of monetary policy shocks

15 ‘ ‘
—total MP
0L conventional MP |
——unconventional MP
51
0
5L
-10 !

1 1 1 1 1 1
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Notes: The chart shows the time series of the (genuine) monetary policy shocks at annual frequency resulting from the
weighting procedure.
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Relationship between monetary policy impact and regional factors

(b) Dependent variable: (D 2) 3) 4) ) 6) 7 ®)
Impact of CMP shock
Compensation per employee -3.903%**  _3,93%%* -3.494%Fx 3 4]2%%Ek 3 TATH
Housing wealth 0.187 1.141 1.036 1.612
Homeownership rate 0.006
House price level 0.424
Share of construction in GVA 0.560%** 0.373%** 0.378%*** -0.022
Share of manufacturing in GVA 0.038 0.027 0.026 0.042
Share of variable-rate mortgages 0.018%** -0.003 -0.007 0.006
Lending activity -0.094 -0.579 -0.510 -0.650
Demographics controls v v v v v v v v
Vulnerable dummy - - - - - - v -
Country dummies - - - - - - - v
Observations 105 105 105 105 105 105 105 105
R-squared 0.268 0.270 0.172 0.149 0.014 0.322 0.323 0.451

Notes: The table present regressions of the cumulative monetary policy impact on real GDP at the regional level on regional factors (compensation per employee in logs, housing
wealth in logs, homeownership rate in percent, the average house price level in logs, the share of construction and manufacturing in GVA, the share of variable-rate mortgages in
percent, and a proxy for lending activity). Housing wealth is computed as the product of the homeownership rate and the average house price level. The proxy for lending activity is
computed as the product of housing wealth and the LTV ratio. Demographics controls include total employment and population density at the regional level. The Vulnerable dummy
is a binary variable that takes value one for regions of Italy, Spain, Portugal and Ireland, and zero for regions of Germany, France, the Netherlands and Belgium. A constant is

included. An outlier is excluded. *** p <0.01, ** p<0.05, * p<0.1
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Relationship between monetary policy impact and regional factors

(c) Dependent variable: (D) 2) 3) 4) 5) (6) 7 ®)
Impact of UMP shock
Compensation per employee -1.874%*%  -1.934%* -3.792%F% - _4.051%FF -4 T4]**
Housing wealth 1.010 -1.701 -1.368 -1.316
Homeownership rate 0.014
House price level 1.214
Share of construction in GVA 0.114 -0.090 -0.106 -0.134
Share of manufacturing in GVA 0.060%* 0.075%** 0.076%*%* 0.076%*
Share of variable-rate mortgages 0.010%* -0.014 -0.001 -0.006
Lending activity 1.032%*%  3.240%** 3.021%* 1.770
Demographics controls v v v v v v v v
Vulnerable dummy - - - - - - v -
Country dummies - - - - - - - v
Observations 105 105 105 105 105 105 105 105
R-squared 0.116 0.115 0.079 0.085 0.076 0.217 0.227 0.251

Notes: The table present regressions of the cumulative monetary policy impact on real GDP at the regional level on regional factors (compensation per employee in logs, housing
wealth in logs, homeownership rate in percent, the average house price level in logs, the share of construction and manufacturing in GVA, the share of variable-rate mortgages in
percent, and a proxy for lending activity). Housing wealth is computed as the product of the homeownership rate and the average house price level. The proxy for lending activity is
computed as the product of housing wealth and the LTV ratio. Demographics controls include total employment and population density at the regional level. The Vulnerable dummy
is a binary variable that takes value one for regions of Italy, Spain, Portugal and Ireland, and zero for regions of Germany, France, the Netherlands and Belgium. A constant is

included. An outlier is excluded. *** p <0.01, ** p<0.05, * p<0.1

Hackmann, Roma

Battistini,

14 December 2022



Robustness checks

» Additional common components: the set of exogenous variables is expanded to include the
euro area GDP, employment and house prices

» A pooled fixed-effects estimator

» Alternative structural identification strategy
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This presentation (the “Presentation”) has been prepared by European DataWarehouse GmbH (the “Company”) and is being made available for information purposes
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Information in this Presentation, including forecast financial information, should not be considered as advice or a recommendation to investors or potential investors in
relation to holding, purchasing or selling securities or other financial products or instruments and does not take into account your particular investment objectives,
financial situation or needs. No representation, warranty or undertaking, express or implied, is made as to the accuracy, completeness or appropriateness of the
information and opinions contained in this Presentation. Under no circumstances shall the Company have any liability for any loss or damage that may arise from the

use of this Presentation or the information or opinions contained herein. Certain of the information contained herein May include forward-looking statements relating
to the business, financial performance and results of the Company and/or the industry in which it operates. Forward-looking statements concern future circumstances and
results and other statements that are not historical facts, sometimes identified by the words “believes”, expects”, “predicts”, “intends”, “projects”, “plans”, “estimates”,
“aims”, “foresees”, “anticipates”, “targets”, “May ", “will”, “should” and similar expression. The forward-looking looking statements, contained in this Presentation, including
assumptions, opinions and views of the Company or cited from third party sources are solely opinions and forecasts which are uncertain and subject to risks.
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