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RESEARCH SECTION

Our own publications, plus third-party research https://eurodw.eu/knowledge/research/

EUROPEAN
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RESEARCH
TIMELY RESEARCH AND INSIGHT

https://eurodw.eu/knowledge/magazine//
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LIST OF RESEARCH PUBLICATIONS

Our own publications, plus third-party research

INVENTORY OF EDW-RELATED PUBLICATIONS

MEDIA LIBRARY

| VIDEOS

| CORPORATE INFORMATION AND PUBLICATIONS

https://eurodw.eu/about-us/media-library/
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BLOG

Short articles on current topics

EUROPEAN
TAWAREHOUSE

DATAWAREHOUS

BLOG
TIMELY RESEARCH AND INSIGHT

| LATEST BLOGS
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WEBINARS

The slides and recordings of our wehinars https://eurodw.eu/news-events-and-multimedia/events/
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| ARCHIVED EVENTS
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EUROPEAN BENCHMARKING EXERCISE — UPDATED REPORT ON PRIVATE DEALS

The 5t update of the European Benchmarking Exercise is a joint publication from AFME, TSI and EDW

EUROPEAN "=

Finance for Europe DATAWAREHOUSE M

European Benchmarking Exercise (EBE)
for Private Securitisations

Report of H1-2023 Results
(11 March 2024)
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EBE HIGHLIGHTS — UPDATED REPORT ON PRIVATE DEALS (1)

# 12 12 12 12 12 0.0% 0.0%
# 610 556 525 527 504 9.7% 10.5%

Million EUR 78,590 73,182 67,241 65,064 62,814 7.4% 12.6%
Million EUR 57,748 60,502 56,400 53,009 50,205 -4.6% 7.5%
73.5% 82.7% 83.9% 81.5% 80.0% -11.1% -4.1%

Million EUR 184,765 184,159 183,326 173,016 177,329 03% 2.1%
Million EUR 209,400 195,669 194,784 183,830 188,412 7.0% 5.6%
= 443 433 412 387 404 23% 4.8%

A=annualised growth rate, AP=growth in last period
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EBE HIGHLIGHTS — UPDATED REPORT ON PRIVATE DEALS (2)

Committed Amount

Funding Type 2023-06 2022-12 2022-06 2021-12 2021-06 Qe i}
69,635 65,235 59,412 57,491 55,524 7% 13%
| BS| 8,054 7,947 7,829 7,573 7,201 13% 11%
78,590 73,182 67,241 65,064 62,814 7% 13%

A=annualised growth rate, Ae=growth in last period

Committed Amount

Asset Type 2023-06 2022-12 2022-06 2021-12 2021-06 A&e a

47,505 42,523 40,682 38,966 35689 12% 17%
11,023 11,132 10,162 11,187 13,985 1% -11%
4,830 5,096 4,327 4,183 3417 5% 21%
5,115 4,891 4,704 3,760 3197 5% 30%
| Diverse| 10,117 9,540 7,366 6,968 6527 6% 28%
78,590 73,182 67,241 65,064 62,815 7% 13%

A=annualised growth rate
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EBE HIGHLIGHTS — UPDATED REPORT ON PRIVATE DEALS (3)

Seller Rating Share 2023-06 2022-12 2022-06 2021-12 2021-06
1.4% 1.1% 1.3% 1.3% 2.7% 24% -24%
0.5% 0.6% 0.0% 0.0% 1.3% -9% -30%
9.6% 7.5% 7.4% 6.5% 16.3% 28% -21%
37.2% 41.8% 41.2% 40.6% 43.0% -11% -7%
BB and lower 18.2% 17.2% 20.7% 20.4% 22.8% 6% -10%
13.2% 13.7% 11.0% 10.6% 83% -4% 30%
19.9% 18.1% 18.3% 20.5% 56% 10% 128%
100.0% 100.0% 100.0% 100.0% 100.0%

A=annualised growth rate

Transaction Rating
Share 2022-06 2021-06

BB and lower

A=annualised growth rate
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EUROPEAN BENCHMARKING EXERCISE

Delinquency 90+ Private securitisations

Delinquency 90+ as % of Total
(EBE Private Transactions)
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ENERGY PERFORMANCE CERTIFICATES (AUTO)

Cumulative Available EPCs (Auto)
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ENERGY PERFORMANCE CERTIFICATES (RMB)

Cumulative Available EPCs (RMB)
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ARREARS, ROLL RATES, DEFAULTS... (1)
Not all loans in arrears default

« At closing date, there are typically no loans in arrears

«  When the default definition is long (12 months), it takes 12 months before the first default

Total 1MONTH 2 MONTHS 3 MONTHS 4 MONTHS 5MONTHS 6 MONTHS 7 MONTHS 8 MONTHS 9 MONTHS 10 MONTHS 11MONTHS NEW
Qutstanding DEFAULTS

Nov 04 | 2,000,000,000 - -

Dec04 | 1,983,726,769 10,374,225 - - - - - - - - - - R
Jan05 | 1,941,915,792 53,680,413 8,461,985 - - - - - - - - - -
Feb05 | 1,901,143,725 61,211,220 14,850,230 2,142,746 - - - - - - - - -
Mar05 | 1,853,723,395 50,246,001 17,809,303 3,643,888 448,502 - - - - - - - -
Apr05 | 1,814,975,416 78,897,978 16,073,874 8,413,368 786,146 447,107 - - - - - - i
MayO0O5 | 1,775,472,493 48,804,939 16,718,538 6,282,342 2,517,910 777,771 - - - - - - -

Jun05 | 1,720,526,983 43,512,905 17,053,445 9,067,283 826,429 2,051,700 440,911 - - - - - -
Jul 05 1,684,147,770 78,806,188 15,183,110 9,539,752 2,632,264 694,532 2,050,471 440,911 - - - - -
Aug05 | 1,645,663,042 50,146,247 17,760,633 10,252,614 1,365,626 2,632,264 694,532 281,288 440,911 - - - -
Sep05 | 1,615,379,131 35,066,686 19,202,705 7,439,832 274,912 636,867 2,632,264 262,933 250,107 440,911 - - -
Oct05 | 1,579,252,948 33,124,282 15,998,015 11,406,261 411,401 274,912 636,867 35,000 262,933 250,107 440,911 - -
NovO05 | 1,540,464,861 41,633,493 14,209,397 10,331,856 571,413 357,565 274,912 429,888 35,000 262,933 250,107 440,911 -
DecO5 | 1,498,435,425 36,714,952 21,252,882 8,938,903 514,391 235,762 357,565 274,912 429,888 35,000 76,451 250,107 440,911
Jan06 | 1,460,024,467 40,709,018 21,303,560 8,811,306 1,206,676 268,028 235,762 278,905 234,979 416,106 35,000 76,451 250,107
Feb06 | 1,424,889,174 46,341,873 7,848,547 14,338,065 5,524,622 941,946 83,538 235,762 278,905 234,979 415,976 35,000 76,451
Mar06 | 1,365,652,894 30,698,301 13,469,346 10,450,314 4,918,877 1,058,949 656,017 48,866 235,762 278,905 234,979 415,976 35,000
Apr06 | 1,330,494,119 46,220,375 17,871,038 10,121,347 317,261 2,028,170 685,516 542,182 48,866 52,847 278,905 234,979 415,976

Source: Intermoney Securitisation (Performance report for IM BANCO POPULAR FTPYME |
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ARREARS, ROLL RATES, DEFAULTS... (3)
Not all loans in arrears do default

« Until 4 months in arrears, not all loans roll into the next delinquency bucket
« Overall, EUR53.8M defaulted out of 2 BN = 2.7% Cumulative default rate

« Moody's cumulative default assumption when rating the deal originally was 2.5%...

Total 1MONTH 2 MONTHS 3 MONTHS 4 MONTHS 5MONTHS 6 MONTHS 7 MONTHS 8 MONTHS 9 MONTHS 10 MONTHS 11MONTHS NEW
Qutstanding DEFAULTS
Nov04 | 2,000,000,000 - - - - - - - - - - - -

Dec04 | 1,983,726,769| 10, 21% - - - - - - - - - - -

Jan05 | 1,941,915,792 53,084 8, - - - - - - - - - -
54%
Feb05 | 1,901,143,725 61411,220 ,¢ 2,14 - - - - - - - -

o -
Mar05 | 1,853,723,395 50,246,001 17,349,303 N\ 3,64 29% 48 ~ 7 - - - - - - - -

0,
Apros | 1,814,975,416| 78,897,978 16,073,874 8,4mse 100% 47 1n- - - - - - - -
May05 | 1,775,472,493| 48,804,939] 16,718,53 6,20M342 2N 77 100% - . - - -

17 7
Jun05 | 1,720,526,983 43,512,905 17,053,44 9,067,283 I SmSL 44( 1.3% - - 100% - - -
Jul 05 1,684,147,770 78,806,188 15,183,110 9,539,752) 2,632,264 6948532 ) 5r\440,911 - -
Aug05 | 1,645,663,042 50,146,247 17,760,633 10,252,614 1,365,626 2,632,264 698532 281,28 440,911 - -
Sep05 | 1,615,379,131 35,066,686 19,202,705 7,439,832 274,912 636,867 2,632,264 262,933 250,107 440,911 -

Oct05 | 1,579,252,948 33,124,282 15,998,015 11,406,261 411,401 274,912 636,867 35.000' 262,933 250,107 440,911 -
NovO05 | 1,540,464,861 41,633,493 14,209,397 10,331,856 571,413 357,565 274,912 429,888 35,000 262,933 250,107 440,911 -
DecO5 | 1,498,435,425 36,714,952 21,252,882 8,938,903 514,391 235,762 357,565 274,912 429,888 35,000 76,451 250,107 0,911
Jan06 | 1,460,024,467 40,709,018 21,303,560 8,811,306 1,206,676 268,028 235,762 278,905 234,979 416,106 35,000 76,451 07
Feb06 | 1,424,889,174 46,341,873 7,848,547 14,338,065 5,524,622 941,946 83,538 235,762 278,905 234,979 415,976 35,000 6,451
Mar06 | 1,365,652,894 30,698,301 13,469,346 10,450,314 4,918,877 1,058,949 656,017 48,866 235,762 278,905 234,979 415,976
Apr06 | 1,330,494,119 46,220,375 17,871,038 10,121,347 317,261 2,028,170 685,516 542,182 48,866 52,847 278,905 234,979 415,976

Source: Intermoney Securitisation (Performance report for IM BANCO POPULAR FTPYME |)
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ARREARS, ROLL RATES, DEFAULTS... (4)
When quarterly data is available instead of monthly data...

Total 1MONTH 2 MONTHS 3 MONTHS 4 MONTHS 5 MONTHS 6 MONTHS 7 MONTHS 8 MONTHS 9 MONTHS 10 MONTHS 11 MONTHS NEW
OQutstanding DEFAULTS
Nov04 | 2,000,000,000 } } } } } } ; } ; } ; }
Dec04 | 1,983,726,769| 10,374,225
janos | 1,941,915,792| 53,680, 8,467 °°"
Febos | 1,901,143,725| 61,21 1485 3.3% 74
Mar05 | 1,853,723,395| 50,246,001 17,809,303 3,643,888
Apros | 1,814,975,416 16,073,874 8,413,368
May05 | 1,775,472,493| 48,804,939 16,718,538 6,282,342 777 1.3% ;
Junos | 1,720,526,983| 43,512,905 17,053,445 9,067,283 826, 2,051,7 .. 011
Julos | 1,684,147,770] 78,806,188 15,183,110 9,539,752 694,532 2,050,471

Aug05 | 1,645,663,042] 50,146,247 17,760,633 10,252,614 1,365,626 2,632,264 694,532 440,911 - - -
sep05 | 1,615,379,131] 35,066,686 19,202,705 7,439,832 274,912 636,867 2,632,264 250,107 | - -
oct05 | 1,579,252,948| 33,124,282 15,998,015 11,406,261 411,401 274,912 636,867 350000 262,933 250,107 - -
Nov05 | 1,540,464,861| 41,633,493 14,209,397 10,331,856 571,413 357,565 274,912 429,888 35,000 262,933 440,911 -
Dec05 | 1,498,435,425| 36,714,952 21,252,882 8,938,903 514,391 235,762 357,565 274,912 429,888 35,000 451 250,107 440,911
Jan06 | 1,460,024,467| 40,709,018 21,303,560 8,811,306 1,206,676 268,028 235,762 278,905 234,979 416,106@ 76,451 250,107
Feb06 | 1,424,889,174| 46,341,873 7,848,547 14,338,065 5,524,622 941,946 83,538 235,762 278,905 234,979 415,976 35,000 76,451
Mar06 | 1,365,652,894| 30,698,301 13,469,346 10,450,314 4,918,877 1,058,949 656,017 48,866 235,762 278,905 234,979 415,976 35,000
Apro6 | 1,330,494,119| 46,220,375 17,871,038 10,121,347 317,261 2,028,170 685,516 542,182 48,866 52,847 278,905 234,979 415,976

Source: Intermoney Securitisation (Performance report for IM BANCO POPULAR FTPYME |
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WITH LOAN LEVEL DATA...
New possibilities

* You can also calculate the roll rate for a subset of loans

« You can also make a ,transition matrix” to see what happens to loans in arrears from one
period to the next

« Some loans in arrears roll backwards from one delinquency bucket into the preceding
bucket

» The latter phenomenon is not observable using only investor reports but can be studied

with loan-level data

MARCH 2024 25
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TRANSITION MATRIX
Comparing days in arrears + loan status Nov. 2023 to Dec 2023

In the transition matrix, we focus on a large auto deal

Left-hand side: Nov. 2023 loan status; top: Dec 2023 loan status

Out of 436 loans that were 0-30 days in arrears in Nov., in Dec., 142 are 30-60 days in arrears,156 are back
to performing, 97 are still in the same delinquency bucket...
Also:

+ 82 loans seem to go directly from zero arrears to default...

« Butin this specific case, loans tend to either roll into the next bucket or reperform

Dec. 2023
0-30 30- 60 60 - 90 90- 120 120 + zero zero
zero-PERF ARRE RARR ARRE RARR ARRE RARR ARRE RARR ARRE RARR ARRE DFLT RARR RDMD| Total

zero 381,988 837 114 474 19 21 2 8 3 12 8 14 82 1 8,174 | 391,757

0-30 156 97 - 142 - 1 - - - - - - 1 - 39 436
Nov. 30-60 123 22 - 1 - 226 - - - - - - 3 - 11 386
2023 60-90 157 16 - 4 - - - 197 - - - 162 7 - 19 562

90-120 79 8 - 1 - - - - - 260 - - 11 - 13 372

120+ 160 21 - - - - - - - - 5 - 63 - 41 290

Total 382,663 1,001 114 622 19 248 2 205 3 272 13 176 167 1 8,297
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ROLL RATES FOR A SUBSET OF LOANS

All things being equal except new vs used car

« For a given originator, car model, for operating leases originated between 2018 and 2021
« For the second hand cars, the roll rate is a bit higher...

Roll Rate 1-30 days Into 31-60 For a Specific car Model from a Specific Originator
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

MARCH 2024 27



CONSTANT DEFAULT RATES (CDR)




OUR CDR BLOG IS NOW ONLINE...

MARCH 2024

CDRS ARE AVAILABLE IN ESMA-FORMAT INVESTOR
REPORTS

ESMA Annex 12
EDW's EDITOR interface,

Exhibit 1: EDW CDR Index Based on the CDRs as Reported for Auto ABS

COR Index (AUTO)
Weighted Average CDR as Reported in Annex 12
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https://eurodw.eu/leveraging-cdr-indices-for-benchmarking-purposes/
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CONSTANT DEFAULT RATES IN ANNEX 12

The annualised Constant Default Rate (CDR) for the underlying exposures based on the periodic CDR. Periodic CDR is equal to
the [(total current balance of underlying exposures classified as defaulted during the period) / (total current balance of non-defaulted
VS S27 Annualised Constant  |underlying exposures at the beginning of the period)]. This value is then annualised as follows:

Default Rate 100*(1-{(1-Periodic CDR}*number of collection periods in a year))

"Periodic COR" refers to the CDR during the last collection period, i.e. for a securitisation with quarterly paying bonds this will
usually be the prior three month period.

Definition (ESMA)

The annualised Constant Default Rate (CDR) for the underlying exposures is based on the periodic CDR.
Periodic CDR is equal to the [(total current balance of underlying exposures classified as defaulted during
the period) / (total current balance of non-defaulted underlying exposures at the beginning of the period)].

This value is then annualised as follows:
100*(1-((1-Periodic CDR)*number of collection periods in a year))

"Periodic CDR" refers to the CDR during the last collection period, i.e. for a securitisation with quarterly

paying bonds this will usually be the prior three-month period.
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CONSTANT DEFAULT RATE CALCULATION

Outstanding Balance* Periodic Defaults

Dec 05 1,498,435,425 440,911 Monthly CDR calculation:

Jan 06 1,460,024,467 250,107 100*(1-((1-415,976/1,365,652,894)A12)) = 0.36%
Feb 06 1,424,889,174 76,451

Mar 06 1,365,652,894 35,000

Apr 06 1,330,494,119 415,976

May 06 1,294,714,786 -

Jun 06 1,258,056,984 278,905

* Excluding Defaulted Loans

Outstanding Balance* Periodic Defaults

Dec 05 1,498,435,425 440,911 Quarterly CDR calculation:

Jan 06 1,460,024,467 250,107 100%(1-((1-415,976/1,460,024,467)4)) = 0.14%
Feb 06 1,424,889,174 76,451

Mar 06 1,365,652,894 35,000

Apr 06 1,330,494,119 415,976

May 06 1,294,714,786 -

Jun 06 1,258,056,984 278,905

* Excluding Defaulted Loans
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CDR DATA VERIFICATIONS

Common data errors for CDRs

« Reporting a cumulative default instead of a CDR
* Reporting nothing (there are cases where no CDR is reported)

CDR Sanity checking

- When there is a CDR, we expect to see new defaults or at least outstanding defaults
«  When outstanding defaults increase from one period to the next, there should be a CDR<> 0
« Some values are clearly excessive, for instance when compared to the amortised amount.

CDR Recalculation

Reported CDRs can be compared with CDRs recalculated using the Loan Level Data.

« Need to identify the loans reported as defaulted in the past period, which were not defaulted before

- The default date in the last period is the obvious indicator, but it is sometimes populated with a
lag.

« A mix of criteria can be used to find new defaults: loans for the first time reporting a default
status or amount or fulfilling default criteria

- About 1/3 of Auto CDRs can be recalculated using the field ,,charge off"
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CDR INDICES RMB

Residential Mortgages

CDR Index (RMBS)
Weighted Average CDR As Reported in Annex 12

1.40%
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0.80%
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0.00%
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Source: European DataWarehouse
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DATAWAREHOUSE

CDR INDICES AUTO (1)

Auto

CDR Index (AUTO)
Weighted Average CDR As Reported In Annex 12

Source: European DataWarehouse
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EUROPEAN

DATAWAREHOUSE

CDR INDICES AUTO (2)

Auto (Grouped by ABS Series)

CDR INDEX (GERMAN AUTO)
Weighted Average CDR As Reported in Annex 12 For Selected ABS Series
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CUMULATIVE DELINQUENCIES
(SEASONING CHARTS)




CUMULATIVE DELINQUENCIES
Calculation

+ We calculate for a certain point after loan origination (in months), the proportion of a subset of loans that
has fulfilled specific delinquency and default criteria.

+  We show the cumulative % of the outstanding amount of loans that have become delinquent or default
up to that point as % of the original amount of these loans.

» Thereis some selection/survival bias in the charts as typically, only the loans that have not become
delinquent are being securitised. We therefore ,know" that these loans were not in arrears between their

origination date and their date of securitisation.

« The prerequisite is that the loan identifiers should be reported consistently

« Itisthen possible to look at cumulative delinquencies for a specific subset of loans...
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DATAWAREHOUSE

CUMULATIVE DELINQUENCIES - MORTGAGES (1)

Cumulative Delinquencies by Vintage (FRANCE - RMB)
As % of Original Balance, Months after Origination
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CUMULATIVE DELINQUENCIES - MORTGAGES (2)

Cumulative Delinquencies by Vintage (SPAIN)
As % of Original Balance, Months after Origination
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CUMULATIVE DELINQUENCIES - MORTGAGES (BY EPC CATEGORY)

Cumulative Delinquencies by EPC (FRANCE - RMB)
As % of Original Balance, Months after Origination
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Cumulative Delinquencies by EPC (NETHERLANDS - RMB)
As % of Original Balance, Months after Origination
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ESTIMATING CO, EMISSIONS FOR CAR LOANS/LEASES IN EDW DATA

Matching EDW data with European Environment Agency (EEA) data

EDW DATA EEA DATA

Standardised Manufacturer Standardised Manufacturer

Standardised Model Standardised Model
Implied Fuel

Country of Asset Country

Year of Registration Year of Registration

CO, Emissions CO, Emissions

Car Weight Car Weight

Assumptions

« If fuel cannot be implied using available info, the average CO, emissions of Petrol + Diesel cars for the manufacturer, model,
year, and country are used

» For cases where only NEDC standard emissions are available, a factor of 1.2 is used to convert NEDC emissions to estimated
WLTP emissions
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C02 EMISSIONS MATCHING

83% of German Auto loans/leases were matched with a CO, Emissions estimate

% of loans/leases matched with CO, estimates

0%  gaw 9
83% 82%
80% 78%
70% 66%
60%
47%
50% ) 45% 43%
40%
32%

30%
20%
10%

0%

BE DE NL AT PT IT ES FR FI
I—

Source: European DataWarehouse
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CO, EMISSIONS ESTIMATES

Germany has highest estimated average C0O, emissions for cars in ABS portfolios

Avg CO, Emissions (g/km) for all ABS deals by Country
(WLTP Standard weighted by Balance of loans)
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Avg car weight (kg) for New cars registered since 2016

NL FR T PT ES

M Excluding Electric cars

German consumers appear to have a preference for heavier cars

21 MARCH 2024
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Source: European Environment Agency
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DATAWAREHOUSE

C0, EMISSION TRENDS

German consumers are buying more low emission vehicles every year

Avg CO, emissions (g/km) of New Passenger Cars in Germany Avg CO, emissions (g/km) of New Passenger Cars in 2022
has fallen each year 140
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119 122
160 156 120 — 112
103 103 105 106
140 136 10
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40
40
20
20
0 -
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Source: European Environment Agency Source: European Environment Agency
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GERMAN AUTO ABS - 30 TO 60 DAY DELINQUENCIES (% OF BALANCE)

Low emission vehicles seem to have lower delinquency levels

30 to 60 Days Delinquencies by C0, Emissions
0.6%

0.5%
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Source: European DataWarehouse
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AUTO ABS - AVG BORROWER INCOME BY FUEL TYPE IN GERMANY

Borrowers that get a loan/lease for Electric cars have the highest incomes

Average Net Income

50,000
oA 43,612
40,000 556
32333 28,206 28,776 30,027
25,000
20,000
15,000
10,000
5,000

PETROL DIESEL HYBRID PLUG-IN-HYBRID  ELECTRIC

Source: European DataWarehouse
* Considering only loans and leases for employed borrowers with loans/leases originated since 2020
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AVG CO2 EMISSIONS ESTIMATES FOR CARS IN GERMANY BY REGION

Berlin has the highest average

Weser-Ems has the lowest average

Avg CO2 Emissions of cars registered from 2021 to 2023 in g/km (WLTP standard)
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AVG CO2 EMISSIONS ESTIMATES FOR CARS IN FRANCE BY REGION

,Centre - Val de Loire“ has the highest average
Centre has the lowest average

Avg CO2 Emissions of cars registered from 2021 to 2023 in g/km (WLTP standard)
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AVG CO2 EMISSIONS ESTIMATES FOR CARS BY EMPLOYMENT TYPE

Legal Entities consistently have the highest average
Self Employed borrowers in France and Finland have the lowest average emissions

Avg CO2 Emissions of cars registered from 2021 to 2023 in g/km (WLTP standard)
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BEFORE STARTING A NEW
RESEARCH PROJECT...




EUROPEAN
DATAWAREHOUSE

PLEASE CONSULT US BEFORE PUBLISHING

To avoid missing something important...

We have unique insight into the data and the securitisation sector
It could be that you missed something important!
We can help to check that the results make sense

We are happy to discuss your research!

PLEASE LET US KNOW WHEN YOU PUBLISH A NEW PAPER
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CHECK ACCESS RIGHTS

Data access types

*  Due to EDW market share, tariffs for access to EDW data is differentiated depending on user:
+ Rating agency vs data vendor vs active market participant vs universities
- Data access for universities is now €3000 per year, automatically renewable

University access allows

« Conduct and publish academic research using EDW data, nevertheless, please let us know once a
publication using EDW data is about to be published.

University access DOES NOT ALLOW

« Re-distribution (sale) of EDW raw data to third parties (this requires a different contract)
« Using the data for consulting work (this also requires a different contract)
* Publicly displaying individual data

PLEASE READ THE CONTRACT CAREFULLY, WHEN IN DOUBT,
PLEASE CONSULT US!
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“TEXTUAL DISCLOSURES IN PROSPECTUSES
AND INVESTOR'S SECURITY PRICING”
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Textual Disclosure in Prospectuses and Investors’ Security
Pricing*

Jorn Debener, Arved Fenner, Philipp Klein, Steven Ongena

March 21, 2024

EDW Q1 Research Update Webinar

* This project was funded by the Deutsche Forschungsgemeinschaft (DFG), project number 466168740.
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Motivation: Issuance prospectuses as the source of information

Issuers
information on a financial product for an ... are incentivized to avoid high yield spreads
adequate pricing decision. demanded by investors and avoid litigation risk.

Issuance prospectuses

* Reducing information asymmetries (Myers & Majluf, 1984)
* Are meant to protect investors

 Basis for efficient security markets

mmm) Prospectuses as complex and extensive disclaimers (Hanley & Hoberg, 2010)

Impaired quality and risk evaluation through opaque prospectus design (Ellison & Ellison, 2009;
Ellison & Wolitzky, 2012)

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Motivation: Prospectuses design

« EU Directive 2003/71/EC ("EU Prospectus Directive”) remained insufficient (EU Commission, 2015)

Status Quo

' Prospectuses ,contain substantial repetition of text, [...], may present generic and imprecise risk factors, and may '
include unclear language” and thus “an abundance of material can present a challenge for even specialized

® readers to identify information that is key to assessing the product”
European Securities and Markets Authority, 2022

 Financial crisis 2007/08
* Investors did not fully understand the risk of securities, particularly ABS (Coval et al., 2009)

* Neglection of important textual information for pricing (Zhang et al., 2024)

- General research question

How does the quality and quantity of textual disclosure in prospectuses affect investors' security
pricing?

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Literature review and securitization framework

Design of issuance prospectuses and provision of information
« Complexity in information presentation increases issuers’ profits (Celerier und Vallee, 2017; deHaan et al., 2021)
- Easier analyzable quantitative information increases the adequacy of investors’ ABS pricing (Neilson et al., 2022)

« Missing consideration of qualitative information in the pricing of MBS (Ghent et al,, 2019; Zhang et al., 2024)

Securitizations as an optimal investigation framework
 Securitization transactions are complex and individualized financial products (Furfine, 2014)

* Investors have only few if any, publicly available information and their behavior among themselves is hardly
observable (compared to traditional stock or bond markets, which have been studied most extensively so far)

« ABS are facing a greatly varying level of default risk corresponding to one prospectus

« Only downside risks for debt investors, in contrast to fund or equity investment positions

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Our research paper — a preview of the results

The textual quality and quantity of issuance prospectuses influence the investors’ pricing decision of
securities.

Boilerplate language is interpreted as a signal of low security risk, particularly in the case of low default
risk and high information asymmetry.

Longer prospectuses act as a warning signal and lead to higher required yield spreads for riskier
investments when information asymmetries are low.

@ These effects distort adequate pricing at the time of issue.

@ Issuing companies react to regulatory changes and standardize the design of their issuance
prospectuses.

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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The prospectuses in our data set

« Lengthy documents with a vast amount of
information on

* the risk factors,
* the loan portfolio,

* the transaction structure, ...

» Parties also involved in preparation:
Arranger, law firms, ...

| EDW Q1 Research Update Webinar, Thursday 21 March 2024

The information (...) should be written and presented in an easily analyzable, concise and comprehensible
(...). A prospectus should not contain information which is not material or specific to the (...) the securities (...).

S

TABLE OF CONTENTS

Example

1

COMPLIANCE WITHCRR PART 5.
THE ACCOUNT BANK AND THE PAYING AGENT ...

USE OF PROCEEDS ..._.............

DESCRIPTION OF THE TRANSACTION DOCTUMENT S L
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FOREIGN ACCOUNT TAX COMPLIANCE ACT .
SUBSCRIPTION, SALE AND SELLING RESTRICTIONS L. i
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Textual quality & quantity

Boilerplate language

Tetragrams (4-word phrases), 33.33% appearance in the same asset class

,[The] ability [of the] issuer [to] meet [its] obligations [(...) will depend upon its continued solvency.]”

Linguistic complexity
. @ Boilerplate language: 39% (3% - 78 %)
Gunning’s FOG Index (years of formal education

necessary to directly understand the text) S .
@ Linguistic complexity: 23,73 (20,50 - 26,21)

Prospectus length @ Prospectus length (in words): 92.000 (39.000 - 170.000)

Logarithm (Number of words)

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Data

« European DataWarehouse

« Very detailed securitization data on transaction, security, and loan level, and the respective issuance
prospectuses

 Additionally: Hand-collected prospectuses (if publicly available)
« S&P Global (performance, rating, and price data of the securities)

 Refinitiv Eikon, ECB, FRED (interbank and government bond interest rates)

Data set

« 1.014 European securitization transactions, 2.469 securities issued between 2002 and 2020
* 39,4 million individual loans from six asset classes and 14 countries
* All securitization transactions of the ECB Loan-level Reporting Initiative

S&P Global

DATAWAREHOUSE

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Textual design of prospectuses and ABS-pricing (I/11)

Research question 1

How does the textual design of the issuance prospectus affects the pricing by investors?

Linear regression model

Yield spread; s = By + By * Text. Quality & Quantity; + f, * Control variables; ; + Fixed Ef fects; s + €; ¢

« Dependent variable: Initially demanded Yield spread

« Most important independent variables: Boilerplate language, Linguistic complexity, and Prospectus length as
measures of textual quality & quantity

« Control variables: Interest rate, No. tranches, rating disagreement, tranche width, tranche balance, years to
maturity, excess interest, subordination

 Fixed effects: Origination year, Asset class, Country, Rating, Coupon Type

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Textual design of prospectuses and ABS-pricing (lI/11)

Results

Yield spread
Boilerplate language -0,830*** -0,769**
(0,306)
Linguistic complexity -0,029 -0,026
(0,025) (0,024)
Prospectus length 0,311** 0,337***
(0,124)
Control variables Yes Yes Yes Yes
Fixed effects Yes Yes Yes Yes
Observations 2.469 2.469 2.469 2.469
Adj. R? 0,60 0,60 0,60 0,61

One SD more

* Boilerplate language:
~ 17 bp (18%) lower yield spread

* Prospectus length:
~ 12 bp (13%) higher yield spread

*p <0,1;,*p < 0,05 ***p < 0,01

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Textual design and the predictive ability of pricing (I/111)

Research question 2

How does the textual design of the issuance prospectus affects the adequacy of the demanded yield spread?

Informativeness of the yield spread at issue for performance over the security’s lifetime (He et al., 2016;
Neilson et al., 2022)

Interest shortfall; s = Bo+ Py * Yield Spread,;
+ B, * Text. Quality & Quantity; * Yield Spread,
+ (3 * Text. Quality & Quantity;
+ f4 * Control Variables;
+ Fixed Ef fects; s + €; ¢

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Textual design and the predictive ability of pricing (l1/111)

Interest shortfall

Yield spread 3,149***  10,280***  25,880*** 7,443*
e _______(o86h __ (3408 _ _ (7,168 (4406
Boilerplate language x -6,359*%** -6,036**

Yield spread (1,651) (1,821)
Linguistic complexity x -0,414*%** -0,115
Yield spread (0,1417) (0,213)
Prospectus length x -2,212%** -0,622
Yield spread 0.611) (0,629)
Boilerplate language 5,443*** 5,282***
(1,517) (1,581)
Linguistic complexity -0,465*** -0,069
(0,135) (0,104)
Prospectus length 3,1171%** 1,714%**
(0,857) (0,614)
Control variables & Fixed effects Yes Yes Yes Yes
Observations 2.469 2.469 2.469 2.469
Adj. R? 0,23 0,20 0,21 0,23

*p <0,1;** p < 0,05 **p < 0,01

| EDW Q1 Research Update Webinar, Thursday 21 March 2024

Results

Predictive ability of the yield spread
for the interest shortfalls.

Decreasing predictive power in case of
more standardized, linguistically more
complex, or longer prospectuses

Advantageousness for investors and
issuers ex ante not straightforward

Negative impact on the efficiency of
the security market
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Textual design and the predictive ability of pricing (l11/111)
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| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Effects of EU reqgulations on prospectus design (I/11)

Research question 3

Have the recent regulatory measures incentivized issuers to adjust their prospectus design?

* Regulatory measures: EU Prospectus regulation and Securitization regulation

« Objectives: Stronger investor protection and higher market efficiency through more precise, comprehensive,
and specific information on security risks and returns

 Estimation of a difference-in-differences regression model (based on deHaan et al., 2021)

Text. Quality & Quantity;= By + b1 * Text. Quality & Quantity (high);
+ [, * Text.Quality & Quantity (high); » Post + Fixed Ef fects; + €;

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Effects of EU reqgulations on prospectus design (l1/11)

Boilerplate Linguistic Prospectus
language Complexity length
X : Results
Boilerplate language (high) x -0,045**
Post . .
Linguistic complexity (high) x 10,355 . I§suers pf particularly standardized,
Post linguistically complex and lengthy
Prospectus length (high) x Post -0,120%* prospectuses write shorter and more
(0,048) individualized ones.

Boilerplate language (high) 0,076*** . o

(0,018) » Results for risk descriptions are even
Linguistic complexity (high) 1,054*** more pronounced

(0,317)
Prospectus length (high) el * Prospectuses more homogeneous due
to requlatory requirements

Fixed Effects Yes Yes Yes 9 y req
Beobachtungen 414 463 393
Adj. R? 0,80 0,72 0,69

*p <01, *p <005 **p < 0,01
| EDW Q1 Research Update Webinar, Thursday 21 March 2024



Robustness analyses (excerpts)

Alternative definitions of textual measures

 Boilerplate language: 6-word combinations that are found in 50 % of prospectuses
 Flesch-Kincaid index instead of Gunning's FOG index

* Number of pages instead of the number of words

Orthogonalization of the textual measures according to
 the quality of the loan portfolio and the performance

 the transaction complexity

Control of the law firms involved in the issuance process

Estimation using only the floating rate bonds

» Utilization of the entire time period for the impact of regulation (instead of 2010-2020)

| EDW Q1 Research Update Webinar, Thursday 21 March 2024
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Conclusion & Outlook

» The design of textual information has a significant impact on investors' risk perception and pricing

« Declining market efficiency and potential welfare losses

» The degree of default risk, asymmetric information, and visualization determine the impact of boilerplate
language, linguistic complexity, and prospectus length
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Thank you for your attention!
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AND NOW...
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... DO YOUR OWN RESEARCH!




EUROPEAN

DATAWAREHOUSE

THANK YOU//CONTACT

EUROPEAN DATAWAREHOUSE GMBH

Walther-von-Cronberg-Platz 2
60594 Frankfurt am Main

® www.eurodw.eu
enquiries@eurodw.eu

. +49 (0) 69 50986 9017

This presentation (the “Presentation”) has been prepared by European DataWarehouse GmbH (the “Company”) and is being made available for information purposes
only. The Presentation is strictly confidential and any disclosure, use, copying and circulation of this Presentation is prohibited without the consent from the Company.
Information in this Presentation, including forecast financial information, should not be considered as advice or arecommendation 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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