e .nl.
v. .0,
.m

EUROFILING CONFERENCE 17 18 19 JUNE 2019

W e it B ol Gl Rl G TSt Pl O T AN o PITOer an,

Improve data quality by using
(external) formula linkbases

Ivonne Quik
DNB

Frankfurt, 18th June 2019




Introduction

Ivonne Quik

« Data modeler at the Statistics division at DNB

« Team member of XBRL reporting implementation team (TRIP team)
« Over 20 years experience in IT analysis and development

« With a strong focus on (and love for) structured data
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About De Nederlandsche Bank

8

DNB Department
of Statistics

DeNederlandscheBank Ivonne Quik 18th June 2019
EUROSYSTEEM



Content

Introduction

Overview of current system at DNB
Xvest and EVA

Issues with current approach
Requirements for new approach
New approach for DNB checks
Generating formula linkbases
Current status and future plans

N LA WN =

DeNederlandscheBank 4 Ivonne Quik 18th June 2019

EUROSYSTEEM



Overview of current system at DNB

/+ Authorisation N (0 XveSt /e is XBRL data N EVA

e Filing management warehouse

e Data definitions e XBRL Specification e Facts e Secundary validation
(based on taxonomy) e Filing Rules e Table + Data point e Feedback to reporter
e XBRL validation e Time series

e Feedback to reporter
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Business validations in Xvest vs. EVA ovrinse

XVest

« Built by DNB

« Processes data in XBRL instances

* Rules defined through the XBRL formula
linkbase

XBRL dim Filing Rules ‘alidation
> spec > Must P
(2) (3)

BIZZTALK (process control)
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EVA DLR = M

« Developed by DNB itself

« Processes data shredded to a relational
database

« Rules defined in a DNB-defined syntax,
similar to the syntax of the EBA.

A
rea!ds
< reads| writes
database
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Example of EVA and XBRL syntax

A

ID
\DNB_0001
\DNB_0002
'DNB_0003
\DNB_0004
\DNB_0005
'DNB_0006
\DNB_0007
'DNB_0008
\DNB_0009
\DNB_0010
\DNB_0022
\DNB_0059
'DNB_0073

Consistency
Consistency
Consistency
Consistency
Consistency
Plausibility
Consistency
Consistency
Consistency
Consistency
Consistency
Consistency
Consistency

F01.02
F 01.02
C 0100
C03.00
C04.00
C22.00
C 24.00
C24.00
C07.00.a
C08.01.a
C17.00.a
C02.00
C 18.00

DeNederlandscheBank
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Type of rule  Maintable Rows

(010;015;020)
(010;030;050)

(010-050;110;130-280)

(010-070;180)
(010-080)

Columns
(010)
"010)

"010)
(020;030)
(150;160)
(140)

(010-080)

CE-E-E T

F G

Sheets Formula

{r061} = +{ro62} + {r063} + {r064} + {r065} + {r066}
{r141} = +{r142} + {r143} + {r1a4}
{c010} <=0
{c010} <=0
{r860} =0
{r130} =0
{r010} >=3
{r010} »=0 and {r010} <= 250

(all) {c200}<={cl50}

(all) {c010} >=0and {c010} <=1
IF {r010} = 1 THEN {r030} = {r040}
{C 02.00, r140, c010} = {C 07.00.a, r010, c220, 5009}

DNBPUBLIC

Severity

MNon-blocking
MNon-blocking
Mon-blocking
MNon-blocking
Mon-blocking
MNon-blocking
Mon-blocking
MNon-blocking
MNon-blocking
MNon-blocking
MNon-blocking
Non-blocking

{C 18.00, r010, cO60, SNNN} =2 * {C 18.00, r010, c060, s001} Non-blocking

[=HM  <Value Assertion ID : eba_v0208_m ; iafinumeric-greater-equal-than{sa, $b) [dimensional]

iy 53 <Fact Variable> ID ; eba_v0208_m.a Falback value : 0

sb <Fact Variable> ID ; eba_v0208_m.bFalback value : 0

[+]-<Mezsages =

Ivonne Quik

<Explicit Dimension Filter> ID : eba_w0208_m.f1 Dimension ; eba_dim:BAS (Base) Member : eba_BA:x9 (Exposures)
<Explicit Dimension Filter> ID : eba_w0208_m.f2 Dimension ; eba_dim:MCY (Main category) Member ; eba_MC:x 198 (Instruments subject to securitisation credit risk trea
<Explicit Dimension Filter> ID : eba_v0208_m.f3 Dimension ; eba_dim:APR. (Approach for prudential purposes) Member : eba_AP:x42 (Standardised Approach)

<Explicit Dimension Filter > ID : eba_v0208_m.f4 Dimension ; eba_dim:EXC (Exposure dass) Member ; eba_EC:x 27 {Items representing securitisation positions)

<Explicit Dimension Filter> ID : eba_w0208_m.f5 Dimension ; eba_dim:TRI {Type of risk) Member : eba_TR:x2 (Credit risk)

g <Explicit Dimension Filter> ID : eba_w0208_m.f6 Dimension : eba_dim:PRP {Prudential portfolio) Member : eba_PL:ix 11 (Banking boak)
g <Concept Name Filter> ID : eba_v0208_m.f7 Concept : eba_met:mi213 (Risk weighted exposure amount after CAF)

- @ <Explicit Dimension Filter = ID : eba_v0208_m.f8 Dimension : eba_dim:TIF (Type of investment firm) Member : eba_TA:x0 (Mot applicable/All activities)

@ <Explicit Dimension Filter = ID : eba_v0208_m.f9 Dimension : eba_dim:CPS (Counterparty sector) Member : eba_CT:x0 (Mot applicable/ All counterparties)

- [ =Explicit Dimension Filter > ID : eba_v0208_m.f11 Dimension : eba_dim:CPZ {Size of the counterparty) Member : eba_CT:x0 {Mot applicable/ All counterparties)

@ =Explicit Dimension Filter > ID : eba_v0208_m.f12 Dimension : eba_dim:MRW (Methods to determine risk weights) Member : eba_aP:x0 (Mot applicable/ All approaches)
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Fallback Rounding

TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
TRUE
TRUE

Interval
Interval
Interval
Interval
Interval
Interval
Interval
Interval
Interval
Interval
Absolute
Interval
Interval



Issues with current approach for DNB ..

Issues with the current implementation in EVA:

« EVA is an DNB internal system, reporters can’t use it.
« Doesn’t support the DNB goal of pushing validation to the reporter.
» Reporters have to write their own code to implement the (£ 5000) DNB checks.
- Which not all of them do, so no opportunity for them to improve their data
systems.
- Implementation might be different than the DNB implementation, leading to
discussion on the right interpretation
+ Separate feedback to reporters for EBA and DNB checks.
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Requirements for alternative approaches ...

Requirements of DNB:

1. No changes to external taxonomies or instances provided by reporters.
2. Very limited impact on validation process / systems of reporters.
So use technologies already available to reporters.

Solution

Move validation rules
from EVA to XVest

(o Authorisation
* Filing management
« Data definitions

(v is XBRL data
warehouse

(based on taxonomy)

Moy

Non-XBRL validation
Cross file validation
Feedback to reporter

EVA

DeNederlandscheBank
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New approach for DNB checks

Implementation:

Create formula linkbase(s) containing the DNB rules
Adapt to use existing features

DNBPUBLIC

* Instruct XBRL formula validation component to load an additional formula linkbase

* Instruct Excel feedback generator to load that linkbase as well

Share the formula linkbase with the banks via the DNB website.
So that they use it in their systems as well.

XBRL base XBRL dim | Filing Rules
»] spec » spec s Must
(1) @) (3)
|
|

A

4

FormulaGenerator
will be used to
generate the
XBRL formula
linkbase

BIZZTALK (process control)
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Generating formula linkbases

The FormulaGenerator is java application run from the command line that reads an csv
file and creates an XBRL formula linkbase file using information from the mapping files
also used by the Excel <-> XBRL convertors.

Input: id, formula expression, preconditions, usage of fallback value, severity level and
the error message(s).

Formula expression language uses references to table, row and column provided by the
table linkbase.

#assertionID formulaExpression precondition  useFallbackValue severity unsatisfiedMessage
EGDQ-0067 max( {{T_C 28.00, R_NNN, C_230}})>=0.1 C 28.00 FALSE WARNING en:EGDQ-0067 - There should be at least one exposure with
equal to 10.
EGDQ-0068 [T_C 30.00,C_020:C_250] -> [ iaf:numeric-equal( {T_C 28.00, R_NNN, C_210}, C 28.00,C 30.00 TRUE WARNING en:EGDQ-0068 - Total of exposure value before application
iaf:sum( {{ T_C 30.00, R_NNN }})) ] C.28.00 should equal the sum of the columns 020 to 250 of 1
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Some examp

les

A B C Z AF AG AH Al Al
1 |TOC C 06.02 (GS) Group Solvency
2 | ENTITIES WITHIN SCOPE OF CONSOLIDATION INFORMATION ON THE CONTRIBUTION OF ENTITIES T
Mama LEl code Share of holding (%) | Total risk exposure Qualifying own funds included in consolidated own funds
3 amount
Qualifying tier 1 instruments included in consolidated tier 1 capital | Qualifying own funds MEMORANDUM
instruments included | ITEM: GOODWILL (-}
4 in consolidated tier 2 1 {+) NEGATIVE
5 Minority interests Qualifying tier 1 capital GOODWILL
included in instruments included
6 consolidated common in consolidated
3 ‘ Legal entity 010 025 060 250 310 320 330 340 350
10 "149323 rule 149 & rule 128 Legalldentifier20Pos 30,03% 0,00
11 F“ rule 141 40.04% 33434.00 25,01 60214135000
12 FU ule 147 Legalldentifier20Pos 89.05% 1234000,00

Syntax EGDQ Syntax FormulaGenerator

Issue / Explanation

There should not be contributions to

i =
CET1 in 100% holdings if ({T_C06.02,C_320}!=0) then ({T_C06.02, C_060}< 1.0} else ( true())

if c320<>0 then c060 < 100%

Leaving out the row coordinate (R_NNN) implies that this expression is performed per
row and for every row

12 Validation rules
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Some examples
A B c G z AF AG AH Al Al = ;‘ 8 : va e
= p://www.eba.europa.eu/xbri/crr/fws/corep,
1 TOC C 06.02 (GS) Group Solvency 1 | €ir-680-2014/2017-04-04/mod/COREP_Con
2 | ENTITIES WITHIN SCOPE OF CONSOLIDATION INFORMATION ON THE CONTRIBUTION OF ENTITIES T =
Mama LEl code Share of holding (%) | Total risk exposure Qualifying own funds included in consolidated own funds 3 |Default Aspect
3 amount s [ e
Qualifying tier 1 instruments included in consolidated tier 1 capital | Qualifying own funds MEMORANDUM 5 [Period Stat 20140701
instruments included | ITEM: GOODWILL (-} el 2
4 in consolidated tier 2 I {+) NEGATIVE 6 e”é - i
5 Minority interests Qualifying tier 1 capital GOODWILL Jp- Identifier |Legalldentifier20Pos
included in instruments included g |Scheme http://standards.iso.org/iso/ 17442
6 consolidated common in consolidated 5 :Currency EUR
7 | Legal entity 010 025 060 250 310 320 330 340 350 - [ |
10 M49128 rule 149 & rule 128 Legalldentifier20Pos 30.03% 0,00
11 A4 rule 141 b 33T 00 2501 BUZTATI50.00
12 Aar rule 147 Legalldentifier20Pos 89.05% 1234000,00
Check q
No Issue / Explanation Syntax EGDQ Syntax FormulaGenerator

There should not be contributions to

i 1=
CET1 in 100% holdings if ({T_C 06.02,C_320}!=0) then ({T_C06.02,C_060}< 1.0) else ( true() )

if c320<>0 then c060 < 100%

The parent entity should report no

Ty i if ({T_C 06.02,C_025}= string( xfi:entity( {T_C06.02,C_025})) ) then ({T_C 06.02,C_320}=0) else ( true() )

If c025=entity_id then c320=0

Using formula functions

Again, leaving out the row coordinate (R_NNN) implies that this expression is performed
per row and for every row

13 Validation rules
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A B C G Z AF AG AH Al Al A B _ ¢ | D E F G
e | C 02.00 (CA 2) Capital Ads -Risk E: Amount:
1 |TOC C 06.02 (GS) Group Solvency 1,T0C (E37) Eronel Momeny R e e
2 | ENTITIES WITHIN SCOPE OF CONSOLIDATION INFORMATION ON THE CONTRIBUTION OF ENTITIES T 2 v
3
Mama LEl code Share of holding (%) | Total risk exposure Qualifying own funds included in consolidated own funds 2 TOTALRISK 570 T1267434.00
3 AT _ _ ] ; ; _ i BXPOSURE 15 e Tnvestment frms under Article 95 [ 020
Qualifying tier 1 instruments included in consolidated tier 1 capital | Qualifying own funds MEMORANDUM 5 ANMOUNT paragraph 2 and Article 98 of CRR
instruments included | ITEM: GOODWILL (-}
4 in consolidated tier 2 1 {+) NEGATIVE
5 Minority interests Qualifying tier 1 capital GOODWILL
included in instruments included
6 consolidated common in consolidated
3 Legal entity 010 025 060 250 310 320 330 340 350
10 M49128 rule 149 & rule 128 Legalldentifier20Pos 30.03% 0.00
11 fia1 rule 141 40.04% 33434,00 < 50T 6021135000
12 Far rule 147 Legalldentifier20Pos 89.05% 1234000,00
Check q
No Issue / Explanation Syntax EGDQ Syntax FormulaGenerator

There should not be contributions to
CET1in 100% holdings

if c320<>0 then c060 < 100%

if ({T_C 06.02,C_320}!=0) then ({T_C06.02,C_060}< 1.0) else ( true() )

The parent entity should report no
Minority interests

If c025=entity_id then c320=0

if ({T_C 06.02, C_025} = string( xfi:entity( {T_C 06.02,C_025})) ) then ( {T_C 06.02,C_320}=0) else ( true() )

The sum of the RWAs contributed by
each investee of the group should not
differ greatly from the RWAs reported

-0.01 <
((C02.00, r010, c010) - (sum(C06.02, c250)) /
(C02.00, r010, c010))

if({T_C02.00, R_010, C_010} !=0) then (

iaf:numeric-greater-than( iaf:numeric-divide( iaf:numeric-subtract( {T_C 02.00, R_010, C_010}, {{T_C 06.02,
R_NNN, C_250}}), {T_C 02.00,R_010, C_010}),-0.01)

and

in C02 <0.25 iaf:numeric-less-than( iaf:numeric-divide( iaf:numeric-subtract( {T_C 02.00, R_010, C_010}, {{T_C 06.02, R_NNN,
C_250}}), {T_C02.00,R_010, C_010}),0.25) ) else ( true() )
Can become a bit difficult to read
DeNederlandscheBank 14 Validation rules
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Some examp

les

A B C G z AF AG AH Al Al
1 |TOC C 06.02 (GS) Group Sclvency
2 | ENTITIES WITHIN SCOPE OF CONSOLIDATION INFORMATION ON THE CONTRIBUTION OF ENTITIES T

Mama LEl code Share of holding (%) | Total risk exposure Qualifying own funds included in consolidated own funds
3 amount
Qualifying tier 1 instruments included in consolidated tier 1 capital | Qualifying own funds MEMORANDUM
instruments included | ITEM: GOODWILL (-}
4 in consolidated tier 2 1 {+) NEGATIVE
5 Minority interests Qualifying tier 1 capital GOODWILL
included in instruments included

6 consolidated common in consolidated
7 | Legal entity 010 025 060 25D 310 320 330 340 350
10 149128 rle 149 & rle 128 Legalidentifier20Pos 30.03% 0,00
11 ruls 141 40.04% 3343400 25,01 602141350,00
12 (47 rula 147 Legalidentifier20Pos 89.05% 1234000,00
Check .
No Issue / Explanation Syntax EGDQ Syntax FormulaGenerator

There should not be contributions to- ¢ 354 then c060 < 100% if ({T_C 06.02, C_320} 1= 0 ) then ({T_C 06.02, C_060}< 1.0) else ( true())

CET1in 100% holdings : == . - = :

The parent entity should report no I . . X .

L If c025=entity_id then c320=0 if ({T_C 06.02, C_025} = string( xfi:entity( {T_C 06.02,C_025})) ) then ( {T_C 06.02,C_320}=0) else ( true() )
Minority interests
if( {T_C02.00,R_010, C_010}!=0) then (

The sum of the RWAs contributed by |[-0.01 < iaf:numeric-greater-than( iaf:numeric-divide( iaf:numeric-subtract( {T_C 02.00, R_010, C_010}, {{T_C 06.02,

each investee of the group should not |((C02.00, r010, c010) - (sum(C06.02, c250)) / [R_NNN, C_250}}), {T_C 02.00,R_010, C_010}),-0.01)

differ greatly from the RWAs reported |(C02.00, r010, c010) ) and

in C02 <0.25 iaf:numeric-less-than( iaf:numeric-divide( iaf:numeric-subtract( {T_C 02.00, R_010, C_010}, {{T_C 06.02, R_NNN,

C_250}}), {T_C02.00,R_010, C_010}),0.25)) else ( true() )

LEI code should be unique for each Flag if codes reported in c025 are not
124 | . manually done

investee unique, when reported

we couldn’t do this with the FormulaGenerator
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Current status and future plans

Implementation of supporting logic (e.g. Xvest) is done.

External formula linkbases are used

* for consistency checks on data from a single XBRL report,

* to create the additional validation rules on CRDIV as defined by the ECB (EGDQ),

* and also directly to be included in DNB taxonomies (DNB BSI-MIR, DNB CRDIV-BO)

Future plans: plausibility checks on a single instance.
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Next steps at DNB

« Education:
- Train domain experts in defining expressions and generating formula linkbases

- Standards and guidelines on error messages, naming conventions of files, id’s.

« Working process (as domain experts can add Formula Linkbases to entrypoints)

- who will be in charge of release/publication?
- how to assure that Formula Linkbases are thoroughly tested?
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Conclusion

XBRL formula can help improving data quality in reports that is part of the functionality all
NCAs and reports already have.

With an XBRL formula generator your domain experts can develop (most of) the validation

rules, so the XBRL experts can focus on the remaining complicated ones.
Resulting in more rules.

Questions?
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