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Data Point Modeling on dynamic tables

* The DPM is a structured representation of the data, identifying all
the business concepts, relations and validation rules.

15-18th June, 2020 25th XBRL Europe Day Digital Week 3



Data Point Modeling on dynamic tables

* For a given reporting model, the chosen modeling approach has
Impacts on:

o The size of the instance documents.
o The data capture from the instance documents.
o The time required to filter the data for a validation or an analysis.
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Data Point Modeling on dynamic tables

* To illustrate our point, let's take the example of Table T 03.01 -
Intragroup liabilities, LDR DPM 4.0.3, Single Resolution Board

A B G H J K L M N O P Q R S
T03.01 - Intragroup liabilities
ol
Intragroup liabilities
Insclvency ranking Contract identifier Entity name of Identifier of Lending |Type of identifier Relationship of Is lending entity Governing law If third country, Outstanding Accrued interest Currency Issuance date Earlie
lending entity Entity {preferably LEI) lending entity with included in the contractual principal amount date
issuing entity resclution group of recognition
reporting entity?
1]]30 0040 0045 0050 0053 0055 0057 0060 0070 0080 0090 0100 0110 0120
h 7 P h 418030 P 7 415108 h
Row ID {Intragroup 418077 418084 423757 410400 428661 ) ) ) 429083 [Cauntry the law of which . 413101 413105 [Currency in which the 418112
— R R " [Felationship of lending [Contractual recognition N -
& liability) [Ranking in insolvercy] et (= tent [Tupe of identifier] entity with issuing entits] TRUEIFALSE gowverns the contract ! of bil-in powers] 1= 3 1£$ transaction { contract is yywy-mm-dd
? S ' masteragreement] P depomingted]
[2i5535] Ranking in [5i5:33] Contract identifier  (si165] Mame of entity [=i] (2253 Entity code [si] [2iT08] Tupe of identifier  (eiTOT] Relationzhip of [biTE4] Entity iz included (26001 Country the law of  [iG07) Contractual [miG0Z] Outstanding [miG031 Curtstanding [2i504] Currencyinwhich  [diB0S) Date of issuance  [diG0G6
Metric inzolvency [ei 2222281 [si] [=i: AT:ATI3] lending entity with izsuing | in the resolution group of  which governs the recognition of bail-in amount. Principal [mi] amount. Accrued interest the transaction f contract  [di] redem
entity [=i: RF: RP3] reporting entity [bi] contract ! master powers [2i:22:2237] [mi] iz denominated
aareement [ei: G 5441 lei: CLECUS 31
(BAS:BA) Base B ) Lisbilities and (B3] Liabilities and [Bi: w3 Liabilities and B ) Lisbilities and (B3] Liabilities and [Eé&:=3] Liabilities and (B 23] Liabilities and (B 5] Liabilities and Bl
B Equity Equity Equity Equity Equity Equity Equityy Equity Equity
[MCY:MC) Main category [.ME;Z.H.ZS] Al equity, &l [.I'\"IEE:.H.ZS] All equity, &l [.MEE:.H.ZS] All equity, &l [.ME;Z.H.ZS] Al equit, Al [.MEE:.H?S] All equity, &l [.I\"IEE:_H.ZS] Al equity, &l [.ME;Z.H-ZS] Al equits, &l [.MEE:.H.ZS] All equity, &ll [.ME;Z.H.;
liabilities liabilitizs liahilitizs liabilities liahilities liabilitie = liabilities liahilities liabiliti
(OF5:0F) Own funds
[MC.J:MC) Main category
of collateralised item
[MCK:MC] Main category [MC: 2231 All equity, &l [MC:23) All equitg, &l [MC:x23] All equity, &ll [MC:=23] All equity, Al [MC:23) All equity, &ll
of item that is the object liabilitie = lizbilitie= lizbilities lizkbilitie= liabsilitie=
of the transaction !
(IDL:ID) Row 1D
[Intragroup liabilities)
[RPR:RP] Related [RF:s3d ] Intra-group [FRP:#34] Intra-group [RP:u34] Intra-group [RPF:#34] Intra-group [FRP::34] Intra-group [RP:=34] Intra-group [RF:#340 Intra-group [FF:#34] Intra-group [RF:s3d ] Intra-group [FRP:#34] Intra-group [RP:u34] Intra-group [RPF:#34] Intra-group [FRP::34] Intra-group [RP:l

parties{Relationships
|HUL:HF] Hole in the

IMHE:B 1] Ehgibiity Tor
anc

[RP:xd 3] Irwestar, creditar (RP:ed 3] Investar, sreditar (RP:ud 3] Inuestar, sreditar

[RP:2d 3] Investar, creditar
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Data Point Modeling on dynamic tables

* In this table, data points are defined using metrics and functional
dimensions at column level, plus a technical dimension “eba_dim:IDL
— Row ID” placed at the row level to dissociate the data as
breakdown.

* The same table could have been designed using a different modeling
approach by using a one (different) metric per column (without
functional dimensions) and the same technical dimension
“eba_dim:IDL — Row ID” at the row level as breakdown.
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Data Point Modeling on dynamic tables

* What are the consequences of the two modeling approaches in term
of instance document size ?
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Impact on the size of the instance documents

* Here are the differences between the two approaches regarding the
XBRL (XML) instance document composition and size:

The least dimensional

Current DPM approach B —

Number of context for 1 row 8 1

Number of context for 1 000 rows 8 000 1 000
Number of context for 80 000 rows 640 000 80 000
Instance size for 1 row 8 KB 4 KB
Instance size for 1 000 rows 5578 KB 1903 KB
Instance size for 80 000 rows 452 453 KB 156 188 KB
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Impact on the size of the instance documents

* With its “concept” of aliases for the contexts, the OIM-CSV drastically
reduces the size of the instance documents.

Aliases in Json Data in CSV

= T_03-01.csv E3

1l rowNumber,dp418071,dp4l18165,dp4l18077,dp418084,dp423757,dp410400,dp:
111,eba ZZ2:x238,eba ZZ:x291,eba ZZ:x2062Z,"Rowl","RCME 1td","Legalld:
3 222,eba ZZ:x23%,eba ZZ:x292,ebha ZZ:x263,"Row2","Demo Inc.","Anothe:
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Impact on the size of the instance documents

* The benefit in term of size is the following:

The least dimensional possible

Current DPM approach OIM-CSV, csv data file

approach
Instance size for 1 row 8 KB 4KB <1 KB
Instance size for 1 000 rows 5578 KB 1903 KB 250 KB
Instance size for 80 000 rows 452 453 KB 156 188 KB 4 250 KB
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Impact on the size of the instance documents

e Shown into a graphic view:

File size in KB per data points

500000
452453

450000

395621
400000

338994
350000

300000 282370

250000 225702

200000 169152 156188

136629

150000

112621 117071

100000

50000 19
2500 3000

3250 3500 3750 4000 4250

0
240 000 480 000 720 000 960 000 1200 000 1440000 1680 000 1920000

= XBRL instance - 1 metric & 9 dimensions = XBRL Instance - 1 metric & 1 dimension CSV (0IM)
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Data Point Modeling on dynamic tables

* What are the consequences of the two modeling approaches in terms
of the data capture ?
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Impact on the data capture

* The benefit in terms of time regarding data capture is the following:

LDR, TO301, Loading data into memory

250
200
31%

150

100

50

25 21 - ——
1

240 000 480 000 720 000 960 000 1200 000 1440 000 1680 000 1920000
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Data Point Modeling on dynamic tables

* What are the consequences of the two modeling approaches in term
of data filtering for validation or analysis ?

15-18th June, 2020 25th XBRL Europe Day Digital Week 14



Impact on the filtering of the data

* To illustrate our point, let's take the example of the XBRL assertion
srb_v6511 m, LDR DPM 4.0.3, Single Resolution Board :

» Test: "iaf:numeric-greater-equal-than(iaf:sum((Sa, Sb)), Sc)“

A B [ S T 1] ki W “ i 2 fatal E AL
T 03.01 - Intragroup liabilities + > —
—
Columns
COlutztanding fOccrued interest Currency lzsuance date Earliest redemption | Legal maturity Securediunzecured |Bmount of pledge, | Guarantor if Structured or other | Amount meeting the | Qualitving as own Amount Included in
principal amount date lien or collateral applicable Mon-Standard Terms | conditions for funds own funds, taking
Internal MREL inta account phase= |gpL:n) Row 1D
eligibility out as applicable [Istragromp liabilities)
0030 0030 0100 010 0120 0130 0140 0150 0160 o170 0175 0130 0130
h A15105 ‘ | ‘ | | | it | R Y010) <Koy valuex
2 Row D(ntragroup 33 415101 415105 [Curreney in which the 41512 41516 410216 415120 410142 410401 [Tupe of ontractusl 425213 [Tupe of regulston 410133
:% fiability] 1e$ 1e3 tranzaction ¢ contract iz T [Collateralization status] I text Ypeaf can e s 1&g
denominated] torme] copitall
[mig02) Qutstanding mi03F) Qutstanding (=& 04) Currency in which  [dig05) Dake of izzuance (iSO Earlicst dats of [di157) Legal final maturity  [¢i%07] Collateralization [misF) Carrying amount [#i2&3) Entity cods [5i] [2iG0F) Type of

Metric

(BAS:BA) Base
(MCT:MC) Main
category

(OF$:0F) Dwn Fands
(MICJ:MC) Main

category of
Ly U A

categary of item that is
b

(Istragroup lia
(RPR:RP) Related
e Relatiol

IMHCIDT ) Cgl

HDEL

amaunt. Principal [mil

[Bid®) Lisbilities and
Equity

[MIC23) All equity, Al
liabilitie

[RP:c34) Intra-group

mount. Aecrusd interest
mi]

B Liskilitics and
E quity

PAC:23) All equity, Al
Jiskilitic:

FP::34) Intra-graup

the tranzaction ! contract
iz denominated

[ EUE_3

[Eidvie) Lisbilikies and
Equity

(MICc23) All equity, 41
liskilitic:

(FiP:34] Intra-group
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[4i]

(B Linkilities and
Equity
[MIC23) All equity, Al
liabiliti e

[FP:34]) Intra-group

redemption [di]

[Bixd] Linkilities and
Equity

[ME:x23] Al aquity, Al
liak

[FPc34) Inkra-group

dake [di]

(B8] Linbilikies and
Equity

[MIC23) All equity, 41
liak

[FPc34] Inkra-group

skatuz [(:22:2223]

(B Linkilities and
Equity

[MIC23) All equity, A1
liaki

[FP:34]) Intra-group

[mi]

[MC:x663) Collateral
posted

[MCz2E) Al equity, A1l
liabilitic:s

[PAC23) Al equity, Al

liabilities

[FP:xdd) Guarantor
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cantractusl terms
[«i:22:2230]

(B Linkilities and
Equity

[MIC23) All equity, A1
liabiliti e

[FP:34]) Intra-group

[mi30&) Qutstanding
amsunt [mi]

[Bidaad) Linkilities and
Equity
[MC:23) Al equity, Al
liaksilitics

[FPc34) Intra-group

[ETix12) Eligitle

[<1603) Typs of regulatary
capital [+i:0F:0F ]

(B8] Linbilitie s and
Equity

[MIC23) Al equity, A1
liabsilitie:

[FPc34] Intra-group

[misH) Amaunt inchuding
transitional provisions [mil

[Eide1) Do Funds
(MC:2T5) Requitary

capital items
[DF:10) Tetal aven Funds

[FACc23) Al equity, Al
liabilitic=
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Impact on the filtering of the data

* On the current modeling approach, the assertion srb_v6511 m filters the
data as follow:

Global filters on assertion Filters on variable b Filters on variable 5c

eba_dim:1DL disctinct values

common filter eba_dim:ROL eba RP:x0
eba_dim:MCJ eba_MC:x0
eba_dim:MRE eba_BT:x0
ccccc eba_met:mi602 eba_met:mi603 eba_met:migl
eba_dim:BAS eba_BA:x11
eba_dim:MCY eba_MC:x275
eba dim:RPR eba RP:x0
eba_dim:MCK eba_MC:x29
eba_dim:0F5 eba_OF:x10

N

Variable specific filters

* The contexts are different per row
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Impact on the filtering of the data

* On the least dimensional approach, the assertion srb_v6511_m filters the
data as follow:

Global filters on assertion Filters on variable Sa Filters on variable $b Filters on variable $c
Common filter { eba_dim:IDL disctinct values
E_ eba_met:mi6o2 eba_met:mi6o3 eba_met:misl

N7

Variable specific filters

* The contexts are the same per row
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Impact on the filtering of the data

* The difference between those 2 approaches on the srb_v6511 m
assertion for the “same” data points controlled is :

srb_v6511 m - formula evaluation - 1 metric & 9 dimensions hypercubes vs 1 metric & 1
dimension hypercubes

300

252,44
250
200
38%
150

100

50

240000 480 000 720000 960 000 1200 000 1440000 1680000 1920000
NUMBER OF DATA POINTS

1 metric & 9 dimensions 1 metric & 1 dimension
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Impact on the filtering of the data

* The OIM-CSV, with its principle of creating aliases dissociating the data
from its “context” information, has the same problem for data filtering
when using the current modeling approach.

"dpdlE0E4™: | "dpd410400™: |
"dimensions™: { "dimensions™: |
"concept™: "eba metisiS9aT, "concept”: "eba met:si2gon
= e . LA S
"eba_dim:BAS™: "eba_BA:IxE", "eha dim:MCE™: "eba MC:x29™,
"eba_dim:MCY™: "eba MC:x28", "eba_dim:ROL": "eba RP:x43",
"eba_dim:RFR": "eba_ RP:x34" "eba dim:RPR": "eba RP:x34"
= =
}J }.l
"eba:rdocumentation™: | "cha:documentation™: |
"logicalDatapointId™: "4180E847, "logicalDatapointId™: "410400™,
"templateId™: T 03.01", "templateId™: "T 03.01",
"SheetId™: "m.a."”, "ShestId"™: "n.a.",
Irr:."u.Idlr: Irr.;.;.;".l Irr:."u.Idlr: |rr._:|._:|.;||rll
"columnIdT: "cO040™ "columnId™: "cO050™
1 1
}.l }.l
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Usage of data points vs Dimensions

* At the beginning of Solvency Il DPM, EIOPA prepared 2 modeling
approaches :

* Highly Dimensional DPM-based XBRL Taxonomies : high quality of the model,
explicit dependencies between concepts, ...

 Moderately Dimensional DPM-based XBRL Taxonomies : concatenation of HD

Metrics and those dimensions that are not necessary from table rendering
perspective

* EIOPA asked the software vendors which approach should be
promoted:

 The Moderately Dimensional approach has been chosen by the great majority
of the market, thinking it would be easier to manage fewer dimensions.
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Usage of data points vs Dimensions

* The report « S.06.02.01 - List of assets », DPM 2.4.0 EIOPA, is defined

with one metric at the column level and technical dimensions at the
row level as breakdowns

5.06.02.01
List of assets ‘l

Z Axis:

nd Assets held ol ]
Information on positions held
- . Asset held in unit inked and
Aszet |D Code and Type of code Fund number Matching portfolio number Portfolio Asset pledged ascollateral | Country of custody amoun
ndex linked contracts
CO001 L0040 COOT0 COOED CO0E0 O 00 140
rifalio

XA 5.065.02.72.01 fine

Z fods:
and Assets held as collateral

! | Information on assets

Woldings in related
y Issuer Group Code and Type of . = a
Azset ID Code and Type of code Item Titie Issuer Name Issuer Code 3nd Type of code Izsuer Sector Issver Group code Issuer Country Currency cie Infrastructurs investment undertakings, including
: — participations
i C0040 €0150 C0200 co210 €0230 Co240 C0250 o270 COZE0 0250 C0300 ©0310
Metric: Criginal cumency of "
, R , - X - , , - , - Metric: Issuer Country (including N , - Metric: 5C tric: Infrastructure Metric: Participation [Full scope
*natural key* | "mandatory™ Metric: String Rdetric: String Metric: String Metric: |ssuer sector - NACE Netric: String Metric: String ot applicable Exposure/transaction/instrumen Metric: String s Tt . r2anl

* From a business validation and analysis point of view this report
contains problems on filtering
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Usage of data points vs Dimensions

* Let’s look at the assertion s2md_BV784-5:

» Test: "if (not(empty(5a))) then iaf:numeric-equal(Sh, iaf:sum((iaf:numeric-multiply(5a, 5d), Se)))
else (true())”

* Label: Bv784: The "Total Solvency Il amount” in S.06.02 - List of assets should be equal to the product of "Par amount” and "Unit

percentage of par amount Solvency Il price" plus "Accrued interest". Dtable 1: 5.06.02; Filter: not({c0290} like '##71' or {c0290} like '##94#'
or {c0290} like '##09'); Expression: if {0140} <> empty then {c0170} = {c0140} * {c0380} + {c0180}

$a Se

C0130 <0140 C0150 CO160 Co170 CO1B0

if c0290 <> ‘##71" or ‘##9#’ or ‘##09’ Then
c0170 =c0140 * c0380 + c0180

Sd

undertzkings, including

Unit percentage of par amount

Solvency | price

CO380

15-18th June, 2020
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Usage of data points vs Dimensions

* The complexity of this assertion is linked to the indirect filtering of the
variable Sf (i.e. CIC codes must be different than '##71' or '##94#' or
'‘##09') on the other variables of the assertion :

each data point C0290 different than ##71 or ##9# or ##09

the of values for the technical dimension s2c_dim:Ul in their context

value in the list of dimension s2c_dim:UlI
each other data point : C0140, C0170, C0180 and C0380;
. if {c0140} <> empty then {c0170} = {c0140} * {c0380} + {c0180}.
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Usage of data points vs Dimensions

* Thanks to a modeling using HD approach, i.e. considering the column
C0290 - CIC as a dimension of the other data points, the filtering will
be direct:

the list of context with with dimension CIC different than ##71 or ##9# or ##09.

context in the list
each data point : C0140, C0170, C0180 and C0380;
. if {c0140} <> empty then {c0170} = {c0140} * {c0380} + {c0180};

* In DPM 2.4.0, on 63 assertions linked to the report S.06.02,
53 assertions are using the CIC data points as a filter of the variables.
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Usage of data points vs Dimensions

* In general we find the same problem on every modeling using the MD
approach, for which functional and/or technical dimensions are used
instead of using “business” dimensions to describe data points.
Examples :

* Solvency 2 —S0602: on 31 data points at least 15 could have been business
dimensions

* LDR—T0301: on 24 data points at least 10 could have been business dimensions
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Usage of data points vs Dimensions

* How to identify the current data points which should have been
dimensions ?
* Basically each data point defined as “enumerationltemType” is a dimension;

* Some data points like “stringltemType” (like CIC code) or “dateltemType” may
be considered as dimensions.
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Impact on the size of the instance documents

* There is a minimal impact in term of file size :

. . . . OIM-CSV, csv with
Current DPM  The least dimensional With Enumerations OIM-CSV, csv o
. . . . enumeration as
approach possible approach as dimensions data file . .
dimensions
Instance size for 1 row 8 KB 4KB 4 KB <1 KB <1 KB
Instance size for 1 000 rows 5578 KB 1903 KB 2204 KB 250 KB 250 KB
Instance size for 80 000 rows 452 453 KB 156 188 KB 174 655 KB 4 250 KB 4 250 KB
File size in KB per data points
500000 452453
450000 395621
400000
338994
350000
282370
300000
250000 225702
200000 169152 i 174655
130949
50000 22789 43585 e 77954 97512 7071
. 27&?837 368895 3280 3500 3750 4000 4250
240 000 480 000 720 000 960 000 1200 000 1440 000 1680 000 1920 000
= XBRL instance - 1 metric & 9 dimensions XBRL Instance - 1 metric & 1 dimension CSV (0IM) XBRL Instance - 1 metric & Enumerations as dimension
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Impact on the filtering of the data

* There is a minimal impact on the filtering of the srb_v6511 m assertion
because all the data points share the same context for a row :

srb_v6511 m - formula evaluation - 1 metric & 9 dimensions hypercubes vs 1 metric & 1 dimension

hypercubes

300

252,44
250
200
150

101,46

100 4
54,06 96,06
41,74 — 71,84
50 30,93 60,1
14 — 48,51
‘—/—28,8 37,05
0
240 000 480 000 720 000 960 000 1200000 1440 000 1680 000 1920 000
NUMBER OF DATA POINTS
= 1 metric & 9 dimensions =1 metric & 1 dimension 1 metric & Enumerations as dimension
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Usage of data points vs Dimensions

* Thanks to the OIM-CSV we have a good opportunity to reduce the
processing times regarding data capture.

* Even on XBRL (XML) instance, the modeling approach can already
enhance the performances and the usage of the resources needed to

perform the whole process.

* For the validation and data analysis we need to define “business”
dimensions, share the same context for one row, in order to have a
direct data filtering by using dimensions instead of data points.
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Thank you for your attention !
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