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Bank of Greece’s internal data hub
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The need BANK OF GREECE

EUROSYSTEM

Research & Economic Analysis Database

Unified access to data for Research & Analysis purposes

Demand driven by the Bank’s Economists

* Feature-wise and data-wise

The offering includes:

* Access to selected data published by various organisations (ranging from national to international)

Categorised across several dimensions (e.g., Providing Organisation, Subject Area, Publication etc.)

Automated data updates (e.g., on a scheduled basis)

Alerts for new/ revised data

Facility to easily retrieve the updated timeseries and feed further analysis downstream

= Not used for data dissemination/ reporting

2025 SDMX Global Conference | Rome, 30/09/2025

O

D ONE

WE MAKE SENSE

d-one.ai



I ————————
READ

The ingredients

= Unified access = SDMX information model

= Data & Metadata management platform = .Stat Suite
= Metadata editing/ curation 2 FMR Workbench

= 2 personas

Economist — Research - .Stat Data Explorer
Economist — Analysis = .Stat Excel Add-in

= Capacity building = .Stat Academy, SDMX conferences and the community

=  Multiple providers

SDMX APIs compatibility = SDMX Test Compatibility Kit

Non-SDMX: Human/ GenAl-assisted structural metadata generation (see Documind)

= Data Pipelines = Azure Pipelines (inspired by DBnomics)
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https://siscc.org/stat-suite/
https://www.sdmx.io/software/fwb/
https://academy.siscc.org/
https://github.com/sdmx-twg/sdmx-tck
https://db.nomics.world/
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The recipe

Small Core
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The Challenge

European
Economic
Forecast

Autumn 2024

Publication each Q ~ 250 pages each
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Microservice Architecture
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Application

Grounded
Knowledge

SDMX
Instructions

Predefined
Prompts

Application
Functions
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Azure

Storage

Document
Intelligence
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Our Solution: End-to-End Data Preparation ..o cue

Table 17a:  Harmonised index of consumer prices (nafional index if not ) change on ding year, 2005-2025)
S-year Spring 2024
averages Forecast

2005-09 2010-14  2015-19 2020 2021 2022 2023 2024 2025
Belgium 22 20 1.6 04 a2 10.3 23 40 23
Germany 18 16 1.2 0.4 32 8.7 50 24 20
Estonia 52 32 2.0 06 45 19.4 9.1 34 21
Ireland 18 05 0.3 0.5 24 8.1 52 19 18
Greece 3l 13 03 -13 08 93 42 28 21
Spain 2.7 ] a7 0.3 30 8.3 3.4 a1 23
France 17 14 1.0 05 2.1 59 57 25 20
Croafia 34 18 0.6 00 27 0.7 84 5 22
Italy 21 19 o7 0.1 15 87 59 16 19
Cyprus 22 19 -02 -1.1 23 8.1 39 24 21
Latvia 8.4 12 17| 0.1 32 17.2 21 16 20
Lithuania 55 20 1.7 1.1 46 189 8.7 19 18
Luxembourg 27 2.4 1.2 00 35 82 29 23 20
Malta 25 19 1.3 08 o7 6.1 5.6 28 23
Netherlands 14 18 1.2 11 28 1.6 41 25 20
Austria 19 23 1.5 14 28 8.6 7.7 34 28
Portugal 19 16 08 -0.1 o9 8.1 53 23 9
Slovakia 28 20 1.2 20 28 12.1 1.0 31 34
Slovenia 30 18 0.9 -03 20 93 72 28 24
Finland 18 23 Q.7 0.4 2.1 72 43 14 21
Euro area 2.1 1.7 1.0 03 24 84 54 25 2.1
Bulgaria 7.1 15 0.8 12 28 130 B.& 31 26
Czechia 27 17 1.6 33 33 14.8 120 25 22
Denmark 20 1.6 0.5 03 15 85 34 20 19
Hungary Gl 32 1.8 34 52 1523 17.0 41 37
Poland 28 22 0.8 37 52 13.2 10.% 43 42
Romania 68 40 1.5 23 4.1 12.0 9.7 59 40
Sweden 19 1.0 1.5 07 2.7 8.1 59 20 18
EU 23 18 1.0 0.7 25 5.2 64 27 22
United Kingdom 25 25 1.6 10 25 79 68 24 20
Japan 00 0.4 0.5 00 02 2L 33 28 22
United States 26 20 1.6 1.2 4.7 80 41 29 24

Before : Paper/PDF Unstructured
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Applied filters | 3] 576 data points

Indicator: X Harmonised index of consumer prices X Frequency Annua: \Tlme Period: X Last 3 time series value(s) X

Clear all filters X

B @ @ ©

1 &
A

European Economic Forecast

Frequency: Annual e Indicator: Harmonised index of consumer prices @ Unit of Measure: Percentage change on previot

Publication Spring 2024 Autumn 2024

Year Groups Previous years Last 3 years Forecasts Previous years Last 3 years

Time Period | 2009 2014 2019 2020 2021 2022 2023 | 2024 2025 2010 2015 2020 2021 2022 2023

Beigium ® O O 04 32 103 23 4 23 22 17| 16 32 103 23
22| 2| 18

Germany ® O O o4 32 87 6| 24 2 16 15 11 32 87006
18| 16| 12 :

Estonia O O O 06 45 194 91| 34 21 49 26 19 45 194 91
52| 32| 2 ‘

—_ — ! W — —— —

After: DWH Structured
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Key Feature: Human-in-the-Loop
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EUROSYSTEM
d-one.ai
Step 1: Upload PDF Step 2: Table Selection
Upload File (PDF or Image) Select a table:
Choose file ~ECONOMIC_FORECAST_SPRING_2025.pdf Table 24: Table 24: Unemployment rate 1 (number of unemployed as
Table 20: Table 20: Price deflator of imports of goods in national curr
Describe the table Table 21: Table 21: Terms of
Table 22: Table 22: Total population (percentage change on precedini
I need the table 24 Table 23: Table 23: Total
Table 24: Table 24: Unemployment rate 1 (number of unemployed as
Upload & Analyze Table 25: Table 25: Compensation
Table 26: Table 26: Real compensation of employees per head 1 (per
Table 27: Table 27: Labour
Upload successful! Proceed to table selection. Table 28: Table 28: Unit labour costs, whole economy 1 (percentage ¢
Table 29: Table 29: Real unit
LUxernmuoury o o7
User selects verbally System recommends
11
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Artefact Generation
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Step 3: Verification
Step 1: Upload CSV

Upload CSV File CONCEPT SCHEME DSD DATAFLOW DATAFILE CODELISTS

Choose File  final_table.csv </m:Header>
<m:DataSet structureRef="COMP_EMP">
Agency <g:Series>
<g:SeriesKey>

EC
<g:Value id="COUNTRY" value="BE"/>
Name </g:SeriesKey>
<g:0bs>
COMP_EMP <g:0bsDimension value="2025"/>

<g:0bsValue value="2.7"/>
</g:0bs>

</g:Series>
Advanced Grounded Knowledge = i
<g:Series>

<g:SeriesKey>
<g:Value id="COUNTRY" value="DE"/>

Select Data Vendor

ESTAT

Step 2: Dashboard

Generate SDMX artifacts: Artifact Preview

<structure:loncepts>
structure:ConceptScheme id="COMP_EMP_CONCEPTS" agencyID="EC" version="1.8" isFinal="true"
common :Name xml:lang="en">Concept Scheme for COMP_EMP</common:Name (]
structure:Concept id="COUNTRY"
<common :Name xml:lang="en">Country</common:Name

Generate Concept Scheme
Generate DSD

nera flow
Generate Dataflo <common:Description xml:langs"en">The country identifier.</common:Description

structure:Concept>
structure:Concept id="TIME_PERIOD"
common:Name xml:lang="en">Time Period</common:Name
<common:Description xml:lang="en">The period of the observation (e.g., monthly, quar
structure:Concept>
structure:Concept id-"085_VALUE" v

Refine Artifact with Feedback:

Enter your feedback

Rome, 30/09/2025
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Contributors
Marina Georgiadou, Nassos Kourentas,
Tassos Thomaidis, George Stavroulakis [BoG]

Thanos Gkinakos, Christos Gkatzis [D-ONE]

cpolychronopoulos@bankofgreece.gr

george.verouchis@d-one.ai

Disclaimer: Any views expressed in this
presentation are those of the presenters and
not necessarily those of the Bank of Greece
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Key Feature: Human-in-the-Loop

EUROSYSTEM

Step 3: Modify Table

Options
J Current Version: 1 Go to version, Go
SDMX Date Refactoring

Null Refactoring
Belgium 79 82 6.5 6.3 5.6 5.5 5.7 61 58 56 57
Column Names Refactoring
Germany 77 49 3.5 3.7 32 3.1 34 3.6 33 3.3 33

earty Checks Estonia 9.2 89 5.9 6.2 5.6 6.4 7.6 76 73 75 77 U S e r S u g g e St e d it S

Warnings Refactoring

Ireland 88 133 64 6.2 45 43 43 43 44 44 44
General Recommendations
Greece 97 245 202 14.7 125 11 101 93 87 104 98
Custom Instructions: Spain 132 238 163 149 13.0 122 1.4 104 99 115 11.0
Add after country column the country France 85 100 90 7.9 73 7.3 7.4 79 78 74 75
IS0 column
Croatia 101 161 93 7.5 6.8 6.1 50 46 45 51 47

Apply Custom Changes
Italy 73 113 10.6 9.5 8.1 .7 6.5 5.9 29 6.8 6.3
Step 3: Modify Table

Options .
2 © Current Version: 2 Go to version. Go

SDMX Date Refactering

Null Refactoring o
Belgium BE | 7.9 8.2 6.5 6.3 5.6 5.5 5.7 6.1 58 5.6

Column Names Refactoring
Germany DE | 7.7 49 3.5 3.7 3.2 31 3.4 36 33 33

R Estonia EE | 9.2 89 59 6.2 5.6 6.4 76 76 73 7.5 SySte m a p p I i eS a n d kee ps

Warnings Refactoring
Ireland IE |88 133 6.4 6.2 45 43 43 43 44 44

. .
GenerslRecommendztions Greece GR | 9.7 245 20.2 147 125 111 10.1 9.3 87 10.4 t ra C k Of Ve rS I O n I n g

Custom Instructions:

Spain ES | 132 238 163 149 130 122 14 104 99 115
Add after country column the country France FR |85 100 90 7.9 7.3 7.3 7.4 79 78 74
ISO column
Croatia HR 1040 161 93 7.5 6.8 6.1 50 46 45 51

Apply Customn Changes
Italy IT |73 1.3 10.6 9.5 8.1 7.7 6.5 59 59 68
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Key Feature: Human-in-the-Loop

EUROSYSTEM
Step 3: Modify Table
Options
P Current Version: 1 €] Goto version
‘SDMX Date Refactoring
Null Refactoring B
Column Names Refactoring Country 2006-2010 Averages  2011-2015 2016-2020 2021 2022 2023 2024 2025 2026 20241 2025.1 2026.1
Integrity Checks 0 Belgium 7.9 8.2 6.5 6.3 56 55 57 6.1 538 5.6 57 5.6
.
Warnings Refactoring 1 Germany 77 49 35 37 32 31 34 36 33 33 33 34 l ' S e r S u gge St e d Its
General Recommendations 2  Estonia 9.2 89 59 62 56 64 76 76 73 75 77 72
3 lreland 8.8 133 6.4 6.2 45 43 43 43 4.4 4.4 44 45
Custom Instructions:
4 Greece 9.7 24.5 20.2 147 125 111 101 93 87 10.4 9.8 92
Generate a table showing the average annual
growth in employee compensation per head for 5  Spain 132 238 16.3 149 130 122 114 104 99 115 110 107
each country over the period 2021-2026, based
on the values provided. Classify the trend as 6 France 8.5 10.0 2.0 79 73 73 74 79 78 74 7.5 76
*High', 'Moderate’, or ‘Low’ growth.
7  Croatia 10.1 16.1 9.3 75 6.8 6.1 50 46 45 51 4.7 46
v
Apply Custom Changes
Set this version as benchmark
Step 3: Modify Table
Options
’ © DR
SDMX Date Refactoring
Null Refactoring A
Column Names Refactoring Country Average Annual Growth (2021-2026) Trend
Integrity Checks 0 Belgium 5.83 Low
Warnings Refactoring 1 Germany 338 Low
.
General Recommendations 2 Estonia 6.85 Moderate Syste rrl a p p | I e S a n d ke e p S
3 Ireland 433 Low

Custom Instructions:

4 Greece 10.95 High t H H

Generate a table showing the average annual ra C O Ve rs I O n I n g
growth in employee compensation per head for 5 Spain 11.30 High

each country over the period 2021-2026, based
on the values provided. Classify the trend as 6 France 745 Moderate

'High', 'Moderate', or ‘Low’ growth.

Apply Custom Changes

P 7 Croatia 522 Low

version as benchmark

2025 SDMX Global Conference Rome, 30/09/2025
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