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DATA SUBMISSION WORKFLOW
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Please note:
In case of errors, each step is fully completed before producing an error file.
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RULES BASED DATA QUALITY ANALYSIS

EDW implemented >2,700 data quality checks that are executed with every template upload

Mandatory
Checks req. as
per Sec.Reg

(ca. 1,200)

Additional

EDW checks
(>1,500)

JUNE 2023

Validation
rules

EDW
additional
rules

Data Quality
Plus

Verification of file structure and the format of the data submitted

Rules defined by ESMA that lead to a submission rejection

Additional rules that are developed by EDW, as part of regulatory requirements

Additional voluntary rules developed by EDW

A subset (ca. 400) of Data Quality Plus rules used to calculate the Data Quality Score (DQS)
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EUROPEAN DATAWAREHOUSE - PROPRIETARY DATA QUALITY SCORE (DQS)

Automated score based on hard failed rules -
subset of EDW Data Quality Plus rules

Objective and common approach for all deals,
jurisdictions and asset classes

The score is calculated for all deals passing the
minimum ESMA validation checks

ST(Fp)

Based on the following formula:
NnXMF

Where:

« nisthe total number of loans for each
relevant field

* Fy represents a field that failed a rule

« MF represents the number of the field
for which there is at least one DQS rule.
This number is specific per each asset
class.

DQS

Score

Min. Fail Ratio

Max. Fail

Ratio

Ratio

A 0.0000% 0.0001% Up until 1 in a million
B 0.0001% 0.005% Up until 5in 100k

C 0.005% 0.1% Up until 1 in a thousand
D 0.1% 1% Up until 1 in a hundred

1%

4%

Up until 4 in a hundred

4%

100%

>4 in a hundred
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DATA QUALITY - DEVELOPMENT ECB TEMPLATE VS ESMA TEMPLATE

DQS ECB template
DQS ESMA template
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The quality of the data in the ESMA reporting templates submitted in Q4 2022 was comparable to the quality of the data in
ECB reporting templates submitted in EDW in Q4 2014.
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DATA QUALITY SCORE (DQS) DISTRIBUTION EU VS SPAIN

Distribution of DQS for ESMA templates (EU vs Spain)
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DATA QUALITY SCORE (DQS) DISTRIBUTION SPAIN Q1 2023 VS 02 2023

Distribution of DQS for ESMA Templates - Spain Q1 2023 vs Q2
2023
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MAIN DRIVERS OF THE DQS IN SPAIN

Only a few fields contribute to the highest number of data quality issues

1 Current Principal Balance 2,841,505 1 Number Of Days In Arrears 32
2 Origination Channel 244,376 2 Current Principal Balance 20
3 Redemption Date 140,599 3 Maturity Date 16
4 Credit Impaired Obligor 108,131 4 Redemption Date 12
5 Interest Rate Cap 58,103 5 Default Amount 11
6 Original Valuation Amount 29,400 6 Current Loan-To-Value 9
7 Original Loan-To-Value 15,929 7 Origination Channel 8
8 Date of Repurchase 14,157 8 Original Loan-To-Value 6
9 Interest Revision Date 1 11,900 9 Original Valuation Amount 6
10 Interest Revision Date 2 11,883 10 Interest Rate Cap 6

+ Current Principal Balance with ‘count zero’' (CZ) problem
+ Origination Channel with inappropriate use of ND5

« Performance-related fields are not the major problem when looking at number of loans, but many deals suffer in data quality
in those fields

JUNE 2023 12



EUROPEAN

DATAWAREHOUSE

MOST IMPACTED FIELDS (INCLUDING DATA QUALITY PLUS RULES)

 Inappropriate use of ND5 is a widespread issue across all cash flow relevant fields

- Significant use of the list field option “Other” (OTH) requires further clarification

CROSS UNUSUAL |INTER-FIELD NEGATIVE USEOF | UNUSUAL
TEMPLATE ZEROES CHECKS VALUES “OTHER” DATES HIGH VAL | LOW VAL
Current Interest Rate Margin 3,222,359 3,803,377 7,639 33 99,846 7,133,254
Current Interest Rate 3,624,413 1,268,152 22,366 459,007 180,472 5,554,410
Current Principal Balance 117 4,384,816 24,101 5,640 222,869 663,582 5,301,125
Current Interest Rate Index 37,557 3,321,913 3,359,470
Current Interest Rate Index Tenor 590,502 2,298,848 2,889,350
Amortisation Type 1,963,987 1,963,987
Scheduled Interest Payment Frequency 79,182 861,350 940,532
Maturity Date 199,817 181 199,998
Original Principal Balance 6 173,445 1 173,452
Interest Rate Type 9,005 19,475 28,480
Grand Total 117 11,231,594 24,101 6,166,677 252,875 || 8,465,573 181 1,122,622 280,318 27,544,058

« Zero values or negative values as interest rate and interest rate margin might be correct but could be worth clarifying

+ Unusually high & unusually low values are often decimal point issues
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ECB/CEPH LETTER TO EDW

...the CEPH operating team has detected various
issues affecting the quality, accuracy, and
completeness of the loan-level data reported
through ESMA data templates...

e

EUROPEAN CENTRAL BANK

Pricing Hub

EUROSYSTEM
European DataWarehouse GmbH
Mr Christian Thun
Walther-von-Cronberg-Platz 2
EO3S At am Mair nent on the changes to the Eurosystem’s loan-level data requirements, eligible
1 to provide information to the Eurosystem according to the procedures
SMarchi2023 and 2 of the Commission Delegated Regulation (EU) 2020/1224. Consequently,
Eurosystem to perform its assessment on the eligibility of the ABSs under the jve data providers with the aim of highlighting
mework are the data collected through the templates developed by ESMA. Ben identified for a potential correction of the
Subject: Initiatives to address data quality issues in the ESMA templates related to asset-backed
setuiities the CEPH operating team has detected various issues affecting the quality,
1ss of the loan-level data reported through ESMA data templates since late 2021 . " . 2 ;
5 issuers’ attention to. Specifically, we have noted a large number of fields which \BS issuers or their respective data providers if
Dear Mr Thun, th as inadequate use of “no data” and “other” categories, negative values, or

inter-field inconsistencies), which prevent the calculation of reliable cash flows for valuation purposes. s related to the performance of the underlying

Additionally, we would like to remind issuers that climate-related fields, although allowing “no data”
answers, are potentially useful for valuation purposes, and as such to encourage them to already collect
and provide the information. .
iance on a quarterly basis, on the progress on

Considering EDW's role within the Eurosystem Collateral Framework and as a registered EU securitisation ttion basis.

repasitory, the ECB together with CEPH would invite EDW to undertake a set of initiatives to help
improving the data quality. As a means of ensuring that the quality of the loan-by-loan data is adequate,
EDW could consider engaging in the following actions: contact the ECB (Andres: Manzanares

pking@ecb.europa.eu) or CEPH (Emmanuelle

: . . . Yours fajthfully,
...we would like to remind issuers that climate-

related fields, ..., are potentially useful for valuation . é/

/ Th ViassopQul = Marc B
purposes, and as such encourage them to already e e e - b
collect and provide the information. £cs £ca 8
JUNE 2023
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RULES BASED ANALYSIS OF DATA SUBMISSIONS

EDITOR’s ‘Download Feedback’ function allows issuers to view the failing checkiDs for the submitted ESMA templates

Ruleld RuleDesc TemplateType Status Records

RREL63/UD/A/01 Prepayment Date (RREL63) later than Data Cut-Off Date (RREL6). RMB RICT 5

RREL4/1S/A/01 [WARN] Original Obligor Identifier (RREL4) reports a different value than in the previous submission. RMB 6

cheduled Principal Payment Frequency reports a different value than in the previous submission.

RREL37/15/A/01 [WARN] Scheduled Principal P F (RREL37) diff lue thanin th i bmissi T 4

RREL48/CZ/Af/01 [DQS] Interest Rate Cap (RREL48) equal to zero; for active loans. RMB 5467

RREL49/1IC/Af01  [Data Quality Plus] Interest Rate Floor (RREL49) higher than Current Interest Rate (RREL43). RMB 3320
[Data Quality Plus] Number Of Days In Arrears (RREL68) greater than 180 when Account Status is not 'Defaulted' or

RREL68/UHV/A/01 'Other' (RREL69 notin ('DFLT';'NDFT';'DTCR';,'DADB'";'OTHR')). RMB 12

RREL69/OTH/A/01 [Data Quality Plus] Account Status equal to 'Other' (RREL69 ="OTHR"). RMB 22
[DQS] Allocated Losses (RREL73) reports ND5 when Sale Price (RREC21) or Date Of Sale (RREC20) are populated; for

RREL73/ND5/A/01 active loans. RMB 6150
[Data Quality Plus] Date Of Repurchase (RREL8) is populated when Account Status is not 'Repurchased’ or "OTHR' (RREL69

RREL8/UD/A/02 [DQS] Date Of Repurchase (RREL8) earlier than 1980-01. RMB 7443

RJCT - validation rules that lead to a rejection of a template submission

[WARN] - Rules developed by EDW that indicates a potential data quality issue (regulatory requirement to define additional rules)

[DATA QUALITY PLUS] = Voluntary rules developed by EDW to improve the quality of ESMA submissions

[DUS] - A subset of Data Quality Plus rules used to calculate the DQS score

JUNE 2023 16



EDW DEAL REPORT BASED ANALYSIS

Comprehensive deal report highlights gaps and data quality issues at a glance in each section

BOND REPORT

ISIN

Type

Cur

Original Balance
Current Balance
Issue Date
Maturity Date
IPD

Paym Freq

Current Coupon (%)

Cur. Int Rate Mrgrn/Sprd (%)
Step Up/Dn Coupon

Step Up/Dn Date

Coupon Floor (%)

Coupon Cap (%)

Current Int. Rate Index
Next Call Date

Next Put Date

Curr Attch Point (%)
Orgl Attch Point (%)
Curr. Cred Enhcmnt (%)
Orig. Cred Enhcmnt (%)
Protection Type

Unpaid P Dfcy Ldgr Bal
BOND REPORT

SWAP INFORMATION

JUNE 2023
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Class A Notes Class B Notes Class C Notes Class D Notes Class E Notes Class F Notes
X52473716210 X52473716723 X52473717028 ¥XS2473717457 X52473717614 52473718000 Nobonal Benchmark Maturity
Other Other Other Other Other Other Interest Rate SWAP 289,927,011.90 EURI 20330720
EUR EUR EUR EUR EUR EUR
119,200,000 38,300,000 23,600,000 13,500,000 12,400,000 4,000,000
80,784,973.70 2595691688 1599434043 9,149,304.91 840380599 271090516 Notional Cumency - Payer  Curency - Receiver  Exchange Rate Maturity
20220525 20220525 20220525 20220525 20220525 2022-05-25 Currency Rate SWAP EUR EUR -
2031-07-18 2031-07-18 2031-07-18 2031-07-18 2031-07-18 203107-18
2022-12-19 2022-12-19 2022-12-19 2022-12-19 2022-12-19 2022-12-19
Monthly Monthly Monthly Monthly Monthly Monthly ACCOUNT INFORMATION
0.02 003 004 005 006 008 Account Type Amortising? Cey Target Balance Actual Balance
0.01 002 0.02 003 005 007 Cach Reserve Account No FUR 2800000 2,800,000
: : : : - - Other Account No EUR 0 0
Euribor Euribor Euribor Euribor Euribor Euribor COUNTERPARTY INFORMATION
= & - 3 ype Rating
COLLECTIONS & RECOVERIES RISK Frcion agent
4739 3048 2« pustee :
4526 2767 1¢ Principal Collections 7,711,201.93  Dilutions 0 Buer :
4716 3019 1¢ Interest Collections 129741037  Gross Charge-offs In The Period o feount Bank
Blculation Agent Aa2 (Moodys), NR (DBRS), P-1 (Moodys)
4815 3149 21 Pnnapal Recovenes 420,063.19 Intemnal LGD Estimate (%) Bying Agent
- Interest Recoveries 1319401 Excess Spread 0 lanager -
0 0 0 Is Excess Spread Trapped? No [ther -
Repurchased Exposures 0 Current Overcollateralisation (%) 103 Jerest Rae Swap Providar Aa (low) (DBRS), Aa3 (Moodys), P-1
Restructured Exposures 0
Defaulted Exposures 3912,390.03 Risk Retention Method First Loss Tranche
Defaulted Exposures CRR 3912390.03 Risk Retention Holder Seller
Risk Transfer Method - True Sale? Yes
Annualised CPR (%) 9794 Risk Weight Approach Standardised Approach
Annualised CDR (%) 025 Revoiving/ Ramp-Up Period End-Date

CPR History
120.00
100.00
80.00 /
60.00 2
40.00 ./'/

20.00

0.00

Nov-22

CDR History

0.80
0.70
060
0.50
040
0.30
020
0.10
0.00

Jun-22 Jut-22 ep-22
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EDW DEAL REPORT BASED ANALYSIS

Example of data quality issues easily discovered via deal report analysis

SWAP INFORMATION Obligor Region (Top 10) #Loans CurBal % Cur Bal % Prev PCD Chart
Roma 4434 79,240,934 15 15.01
Notional Benchmark Maturity Milano 2478 46,407,728 879 878
Inferest Rate SWAP R R R Bologna 1,015 18,924,168 358 358
Vicenza 886 16,188,202 3.07 307
Varese 870 15,929,909 3.02 3.02
Padova 866 15,816,120 299 299
Noticnal Currency - Payer Currency - Receiver  Exchange Rate Maturity Torino 674 13,020,277 247 246
Currency Rate SWAP - - - - - Monza e della Brianza 701 13,089,999 248 248
Treviso 699 12,544,803 238 238
Modena 587 11135875 m nm
ACCOUNT INFORMATION
Primary Income Verification #Loans CurBal % Cur.Bal % Prev.PCD
Account Type s Cey Target Balance Actual Balance Verified 28809 528,137.636.40 100 100
Cash Reserve Account Yes EUR 7,486,800 7,486,800
Other Account Yes EUR 0 Primary Income #Loans CurBal % Cur.Bal % Prev.PCD Chart
0-10K 28655 524,865,967 99.38 938 00
10-20K 108 2375619 045 045 10000
COUNTERPARTY INFORMATION 20-30K 17 335114 006 006 gygp
30-40K 2 53915 001 001 go00
N 40 - 50K 3 79,989 0.02 002 4000
R:
Counterparty Name Tyre aton e 001 00 200
CITIBANK EUROPE PUBLIC LIMITED COMPANY 2‘ § o7 oot oot o
4 0- 10- 20- 30- 40- 50- 75- 100- 125- >
Pz DELINQUENCY INFORMATION | 5102 oot oo 10K 20K 30K 40K 50K 75K 100K 125K 200K 200K
| 94126 0.02 0.02
A 203,381 0.04 0.04
[ Loans in Arrears All Loans | |
#Days in Arrears #loans CurBal  %Cbal ®CP  prear g ATearsBal/ CurrBal % Cpal o Cbal
(Prev) Curr. Bal (Prev)
1-29Days 1119 20,971.81487 225 199 375,166.47 0.02 21,38328350 229 203
30- 59 Days 334 6,220,689.45 0.67 0.62 192,551.37 0.02 6,780,007.21 073 067
60- 89 Days 250 485444318 052 042 219,769.25 0.05 5,600,529.13 0.60 050
EURDPEAN
QD—HQdayS DATAWAREHOUSE
120-148 days F
150- 179 days
>=180 days
Unusually low
Performance History salaries
COunteI’paI’ty Days in Arrears (% CBal) Cum. Prepayments
information is 250 :
missing 200 B
150 1
100 0
030 /~N o
000 0
202201 202203 2022-04 202205 202206 202207 202208 202308 202210 2022-01 202203 202204 2023-05 2022-06 2022-07 202208 2022-09 MgZ-10
—129 3059 === 50-89 90+ W Cum. Prepayment
Prepayment
information is
EUROPEAN missing
DATAWAREHDUS £
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DATA QUALITY TICKETING SYSTEM

Identified data quality issues are raised one by one in EDW’s Ticketing System

Tickets « =
LE GRS EL LTl Open & Pending (6) Closed (0) All(8)
Deal Analyst: v Search: CMRSFRO00083101120210 x

Ticket ID : Issue Category : Description Primary Field

~ 4 o A AL AL
+ DataProvider Data Owner » Priority H v LastReplyBy v LastReplyDate

[Data Quality Plus] Principal
1009 czZ Collections In The Period (IVS516) IVsS16 Eurotitrisation BPCE Clarification Open ED 2023-03-09
equal to zero.

[Data Quality Plus] None of the
1006 MIS Counterparty Type (SESP4) isequalto ~ SESP4 Eurotitrisation BPCE Clarification Open ED 2023-03-08
‘Arranger’ (ARRG).

[Data Quality Plus] None of the
1005 MIS Counterparty Type (SESP4) isequalto ~ SESP4 Eurotitrisation BPCE Clarification Open ED 2023-03-08
'Originator’ (ORIG).

[WARN] Original Underlying
Exposure Identifier (CMRL2) whose
status in the previous submission was
not defaulted, matured or
876 I5_COM repurchased (previous CMRL55 not CMRLS55 Eurotitrisation BPCE High Open ED 2023-02-17
in
DFLT/NDFT/DTCR/DADB/REBR/RE
DF/RERE/RESS/REQT/RDMD) is
missing in the current submission.

[Data Quality Plus] Annualised
873 czZ Constant Prepayment Rate (IV5522) IVs522 Eurotitrisation BPCE Clarification Open ED 2023-02-17
equal to zero.

[DQS) Origination Channel (CMRL24)

872 ND5 populated with NDS, for active loans.

CMRL24 Eurotitrisation BPCE Clarification Open ED 2023-02-17

Each ticket allows us to track the development of the finding; e.g. ticket creation, status, the entire communication
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THANK YOU//CONTACT US

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 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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