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This presentation

. How to employ data science techniques to increase the information value of data and statistics.
. Based on real use cases from DNB.
. A strong focus on the process of producing sustainable finance statistics.
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Background — organization

DataScience
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In this presentation all use cases that are shown are stemming from:

Data Science Hub projects

DNB’s Data Science Hub officially set up in 2020

Main goal: support colleagues throughout the organization to implement data science in
their work.

Work is done on a project basis. Currently ~70 finalized data science projects, ranging from
HR, pension funds to integrity supervision and statistics.

Sustainable Finance Statistics

In line with Governing Council action plan and new roadmap, ECB, DNB and ESCB (all other
Eurosystem NCBs) committed to produce euro area statistical indicators.

No regular data reporting; input data is sourced from public sources and existing ESCB
reports.

Statistics are still in a developing phase; joint effort with ECB and other ESCB countries to
improve and enhance the indicators. DNB co-chair of the Expert Group and strongly involved.
Statistics on green bonds, carbon indicators, and physical risk.



https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.pr210708_1%7Ef104919225.en.html
https://www.ecb.europa.eu/ecb/climate/our-climate-and-nature-plan/shared/pdf/ecb.climate_nature_plan_2024-2025.el.pdf

Background - Sustainable Finance Indicators
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Elements of data analysis and statistical process

In data analysis, but also for statistical processes, we often combine, enrich or expand data.

For each of these three elements we showcase examples where data science helped us.
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Combining Enriching Expanding
Effectively using Use of external Increasing the
granular data sources timeliness of the
data
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Sustainable finance statistics
iNi For the compilation of these statistics

Com bl ni ng we combine various (internal and
external) data sources, e.qg. financial

statistics, company information,
"The combination of - climate data.

sometimes novel - granular

WACI for pension funds and insurers E"El WACI decomposition for pension funds and
insurers

In tennes of CO2 per EUR million

In tonnes of CO2 per EUR million
250
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data offers new insights useful for

both supervisors and I —
policymakers.” _

150 — 25
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Examples are SHS, Anacredit, T
EMIR, MMSR. B i

Three challenges:
Counterparty names as free-
format text
No single unique identifier
One needs to consider different
sources of granular data
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DSH project: Network analysis
Combining granular sources is valuable, for
example for network analyses and for detecting
interconnectedness within the financial system.
The picture shows interconnections via
derivative trades solely.

Background: "Estimating Initial Margins — The COVID-19
market stress"” (Van den Boom et al., 2021) 7
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https://www.dnb.nl/media/1oul4emp/estimating-initial-margins_dnb-analysis.pdf
https://www.dnb.nl/media/1oul4emp/estimating-initial-margins_dnb-analysis.pdf

Combining: Name Matching (1/2)

Remave special char E-PRTR data RIAD data
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Combining: Name Matching (2/2)

DSH Project: Name Matching
package

At DNB, the Data Science Hub
developed a fuzzy name matching
package (available on GitHub!)

https://github.com/DeNederlandscheBank/
name matching
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https://github.com/DeNederlandscheBank/name_matching
https://github.com/DeNederlandscheBank/name_matching

Enriching: external
sources

“"Enriching internal data with external
resources increases the information
value of the data, allowing supervisors
and policymakers to improve the
incorporation of external factors and
risks.”

The data you own is much more
valuable to you if it is augmented with
data owned by others

(Mewald, 2023)

Especially these "alternative" sources
of data may generate unique insights.
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DSH Project: Digital Twin of Climate Risks

In cooperation with the BIS Innovation Network, the Data Science
Hub has developed a digital twin pilot of climate risks. The digital
twin was developed to measure the effects of climate events on the
financial system via real estate exposures of financial institutions.

> At the moment, the sustainability statistics team and the DSH are
investigating whether the visualization can also be applied to the
physical risk indicators produced by the statistics team

10



Enriching:
DataFetcher

"Automating data processes
results in more efficient, accurate
and highly frequent

economic (prediction) models and
allows policymakers to focus on
modeling rather

than preparing the data.”

Manual data wrangling is a labor
intensive job, prone to human
errors.

Automating data collection
processes results in more
efficiency and accuracy.

DeNederlandscheBank

Sustainable finance statistics

For the production of these statistics we also rely on public external sources (e.g. inflation
rates and emission data from Eurostat). The team uses the DataFetcher to effectively “fetch”

the data!
@) OECD @) OECD
o E @ THE WORLD BANK o et aes @ THE WORLD BANK
eurostatil ’ ; me\r eurostatil ItEl'mITlhI
& E :5 tontia & 22 fentras Bureau
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"
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DSH Project: the DataFetcher

The DataFetcher is a package developed by the DSH and the figure
illustrates its purpose. Multiple processes within the central bank use
external data sources, resulting in colleagues collecting (the same) data
manually or via ad hoc scripts. This may also result in cases where
different (or even outdated) versions of the same data set are used
within DNB. This is the left panel. In an ideal situation, i.e., the right
panel, colleagues within the same institution have immediate access to
the same data while restrictions dictated by privacy and confidentiali&y1
should be respected.



Expanding: Nowcasting emission data (1/2)

Model evaluation phase

« For the production of our sustainable finance statistics we
have to rely on firm-level data on emissions and financial
performance, sourced from annual statements and offered by Train best model
commercial providers. Some sources are only available with a
substantial time lag.

« Can we forecast the 2024 revenue, company value, scope 1

and scope 2 emissions for the compilation of the statistics

2022 2023 2024
Investment Observed Observed Observed
Revenue Observed Observed Nowcast
Company value Observed Observed Nowcast
Emissions Observed Observed Nowcast
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Expanding: Nowcasting emission data (2/2)

Experiences so far:

. Nowcasting elements (revenue, emissions)
of the indicator WACI gives plausible
results.

. LOCF (Last Observation Carried Forward)
used as benchmark: typically, high

accuracy but potentially biased o )
. Adding credit rating data to nowcast oo g
revenue improves the model by reducing .

bias

. Figures based on OLS (scope 2 emissions)
and LGBM/XGBoost (revenue). Other
models that implemented in the package:
simple heuristics such as WMA, WEX;
machine learning models such as Random
Forest and kNN.
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Conclusion

. Advanced data techniques and data science have great potential for statistical processes.
. The cooperation between colleagues within the sustainability statistics team and the data science
hub is really valuable.

. Central banks (and statistical agencies) are in a unique position to combine traditional and unconventional
data to create new and insightful data products.
. Furthering the work on unique identifiers is needed to facilitate the opportunities.

. Techniques can be applied to other statistics
. For example, nowcasting can be used to increase the timeliness of the published statistics by adding
forecasted statistics.

. But much more is possible...

. Sometimes a single new data point will add more value to your organization than ten policy notes
combined.

DeNederlandscheBank 14
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Want more?

Sustainability in the Dutch financial sector Sustainable finance data Want to know more about our
T statistics? Have a look! Sustainability Dutch financial sector |
randisems ' Dashboard | De Nederlandsche Bank

HHEHHE
AN AANED |

<
| =

Interested in more data science use cases, and applications beyond
statistics? Have a look at the Data Science Hub Annual Reports via: Data
Science Hub - De Nederlandsche Bank | De Nederlandsche Bank

ANNUAL REPORT
2024

DHE Data Science Hub

ANNUAL REPORT
2023

DME Dala Stience Hub

m_’;’_‘_’ﬂk“""” _ ﬁ'};k.’lw-
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https://www.dnb.nl/en/research/data-science-hub/
https://www.dnb.nl/en/statistics/dashboards/sustainability-in-the-dutch-financial-sector/
https://www.dnb.nl/en/statistics/dashboards/sustainability-in-the-dutch-financial-sector/
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