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• Invalid data may lead to costly retransmissions or 
reprocessing (data ping pong)

• To guarantee overall data quality and efficiency, 
the European Statistical System (ESS) is moving towards 
more harmonised validation activities

• International validation rules are agreed in domain 
specific statistical working groups

• Data producer (NSIs) and data consumers (international
organisations) validate data against the same rules

International data validation (1)
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ESSnet Validat Foundation 2015-2016 (DE, IT, LT, NL, ESTAT)

ESSnet Validat Integration, 2017 (DE, NL, LT, SW, PL, PT)

• Handbook on validation

• Validation principles

• Main types of rules

International data validation (2)

https://ec.europa.eu/eurostat/cros/content/data-validation-overview_en

Validation principles:
1. The sooner, the better
2. Trust but verify
3. Well-documented and appropriately 

communicated validation rules
4. Well-documented and appropriately 

communicated validation errors
5. Comply or explain
6. Good enough is the new perfect

ValidatFOSS & ValidatFOSS2, 2018-2021

• Implementing validation in
Free and open source software (R)

https://ec.europa.eu/eurostat/cros/content/data-validation-overview_en
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International data validation (3)

Eurostat, 2018

Implemented in R-package GenericValidationRules:

https://github.com/SNStatComp/GenericValidationRules

‘Main types of validation rules’

Can we easily use
internationally
agreed metadata 
for data validation?

https://github.com/SNStatComp/GenericValidationRules
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SDMX registries (1)

registry.sdmx.org

webgate.ec.europa.eu/sdmxregistry

sdmxcentral.imf.org/overview.html

sdmx.data.unicef.org

Other & Internal
SDMX registries

https://registry.sdmx.org/
https://webgate.ec.europa.eu/sdmxregistry
https://sdmxcentral.imf.org/overview.html
https://sdmx.data.unicef.org/
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SDMX registries (2)

• Access to many metadata resources

• Versioning, ownership
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SDMX registries (3)

Other & Internal
SDMX registries

https://github.com/sdmx-twg/sdmx-rest

• Programmatic access via
SDMX 2.1 REST API

• Excellent cheat sheet

• Note: changes in SDMX 3.0

https://github.com/sdmx-twg/sdmx-rest
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In ValidatFOSS2 we retrieved metadata from SDMX registries using
their SDMX API’s. Some experiences:

• There is no central list of SDMX endpoints / registries

• Some REST behaviours differ, but we came to one script for all

• For R: rsdmx (cran.r-project.org/package=rsdmx) makes life easy

• Some thoughts about registry content:
• does a statistician know where to look for which content?

• is there content overlap among registries?

• are registry contents consistent?

SDMX registries (4)

https://github.com/SNStatComp/validatesdmx (demo notebooks Python, R)

https://cran.r-project.org/package=rsdmx
https://github.com/SNStatComp/validatesdmx


• R data cleaning ecosystem

• validate: check data based on validation rules

• dcmodify: change data based on ‘if-this-then-that’ 
rules

• errorlocate: locate errors based on validation rules
and mark them for correction

• simputation: many different imputation methods

• rspa: adapt numerical records to fit (in)equality 
restrictions

• deductive: solve errors based on control rules

• validatetools: find inconsistencies and redundancies

10

Data cleaning with R (1)
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Data cleaning with R (2)

confront

Rules

Data

Summary

Per rule

Dashboard: data & results

https://data-cleaning.github.io/ValidatReport/dashboard


R-validate supports the majority of checks needed in today’s
data validation, such as:

• Variable types, missingness, field length, format, range 
checks, codelists

• Availability, uniqueness,
gaps in time series

• Multivariate checks,
balance equalities

• Statistical & groupwise checks

Documented in online cookbook:
12

Data cleaning with R (3)

data-cleaning.github.io/validate

http://data-cleaning.github.io/validate
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R-validate (≥ 1.1.0) now supports:

• Rules based on any codelists
from any registry

• Caching of registry results within a session

• Convenience functions for global and ESTAT registry

• Result can be used in a natural way in R expressions:

• New chapter in cookbook on SDMX:

Connecting R-validate to SDMX (1)

data-cleaning.github.io/validate/sect-sdmxrules.html

http://data-cleaning.github.io/validate/sect-sdmxrules.html
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• Deriving all rules from a DSD:

• Generates and checks multiple codelist rules
derived from the ESTAT registry

• Easy to integrate in statistical processes

Connecting R-validate to SDMX (2)
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• The ESS works on improving international data validation
i.a. handbook, principles, main types of rules

• R has a rich data-cleaning ecosystem. R-validate covers 
many of today’s validation needs in data validation

• SDMX metadata contained in registries is necessary input for
international validation rules

• R-validate now supports checks against any SDMX registry in 
high level functions.

• Some experiences working with SDMX registries and their
APIs have been shared

Wrap-up
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Olav ten Bosch  o.tenbosch@cbs.nl   @olavtenbosch

Mark van der Loo  mpj.vanderloo@cbs.nl   @markvdloo

and keep an eye on:

Questions, ideas, suggestions

awesomeofficialstatistics.org

?

awesomeofficialstatistics.org

