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Statistical Products: data with a EPEl
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Validation in international context
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Data validation in NSIs (2015)

Do you use central validation services?

. M Yes, this is fully
centralised
Analyse _ H Yes, but only for selected
domains
. = No, each domain runs its
own validation process E h

Source: ESSnet validatFoundation (2015)




Data validation in NSIs (2015)

Which tools do you use?
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Questions...




Towards a common understanding: definition,
principles, and methodology




Definition of data validation s
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An activity in which one verifies whether or not a
combination of values is acceptable. L

(ESS Handbook on data validation)

- Is Age a positive number?
- Turnover — Costs equals Profit? =[5
- Average profit change less than 10%? =




Data Validation Principles

1. THE SOONER, THE BETTER
2. TRUST, BUT VERIFY

3. WELL-DOCUMENTED AND APPROPRIATELY COMMUNICATED
VALIDATION RULES

. WELL-DOCUMENTED AND APPROPRIATELY COMMUNICATED

VALIDATION ERRORS

. COMPLY OR EXPLAIN %

6. GOOD ENOUGH IS THE NEW PERFECT




The sooner the better
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Propagation of errors

As soon as
possible, but
not earlier
than that




Principle 2

Trust but verify
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WELL-DOCUMENTED AND APPROPRIATELY
COMMUNICATED VALIDATION RULES
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Validation rules are data

1MO R

CREATE READ UPDATE DELETE
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Validation rules are source code
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- Version control °
ohl“

- Review

(still) valid?

(still) relevant?
Understandable?

Redundant? / Contradictions?

- Naming & documentation
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Definition of data validation -- revisited e
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An activity in which one verifies whether or not a
combination of values is acceptable. |
(ESS Handbook on data validation)

Is Age a positive number?

Turnover — Costs equals Profit?

Average profit positive? =h
Change in Average Profit Margin less than 10%? =




Data validation theory

Definition 3 A data validation function is a surjective function

v: D — {False, True}.

Table 1.  The 10 possible classes of validation rules, grouped into “validation levels.”

Validation level

0 1 2 3 4
$S5S sssm ssmm smmm mmmm
ssms smsm msmm
smss smms

A higher level indicates that a wider variety of information is necessary to evaluate a validation rule.

Wiley StatsRef: c .

Statistics Reference Online

Data Validation
Mark PJ.van der Loo and Edwin de Jonge

Keywords: data quality, data deaning

Abstract:
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https://arxiv.org/abs/2012.12028

Do | need more than one...

- Entity type? )

- Time point or period? If ‘no’ assign an s

- Population unit? If ‘yes’ assigh an m
- Variable? )

b

Complexity level = number of m’s assigned to a rule. =
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Is Age a positive number? 0
Turnover minus Costs equals Profit? 1
Average profit positive? 1
Change in Average Profit Margin less than 10%? 3

22




Validation rules in the ESS
Level

OoO0180283

Analyses of ~1300 rules
accross 5 statistical domains
in 28 EU member states.

SBS

Prices

LFS

Census

Agriculture

. =]
0.0 0.2 0.4 0.6 0.8 1.0

Relative occurrence
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Questions...




Tools, and looking forward




Implementation: R package validate

Validation results by rule

rules <- validator(
turnover + other.rev == total.rev
, other.rev >= 0
, if (staff > @) staff.costs > ©

)

out <- confront(retailers, rules)

plot(out)

0% 20% 40% 807 B80%

100%
MFais W Passing  Missing  Total
ltems
5 92 83 180
3% 51% 4B 100% i

=

MPJ van der Loo and E de Jonge (2020)
Data validation infrastructure for R. J. Stat. Soft (accepted)
arxiv.org/abs/1912.09759 26



https://arxiv.org/abs/1912.09759

Validate: rules are source code with
metadata

- expr: any(FREQ == meta$FREQ & INDICATOR == meta$INDICATOR & TIME_PERIOD == meta$PERIOD)
name: "STSel"
label: "Correct series"”
description: |
The indicators, the periodicity and the last observation
period of at least one time series must be the same as in
the identification in the EDAMIS flow.

b

Rule taken from STS transmission guidelines.
Source: https://github.com/SNStatComp/DomainValidationRules




Validate: rules are data

library(validate)

rulel <- validator( x >= 0)

rule2 <- validator( y >= 0, z >= 0)
allrules <- rulel + rule2

> allrules[1:2]

Object of class 'validator' with 2 elements:
Vi : x >= 0

Vi.1: y >= 0

AV ARV "

b
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Validate: rules can be investigated

> rules <- validator(x > y, y > x)
> variables(rules)

[1] "X" llyll

>

> validatetools::detect infeasible rules(rules)
[1] IIV1II

> |
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Validate: use rules for data cleaning

SBS ([t J{Cpromss J—{ e
cost profit turnover process log

10 NA 15
rules <- validator(turnover - cost == profit)
deductive::impute 1r(SBS, rules)

cost profit turnover
10 5 15




Future of data validation in the ESS

Use ESTAT validation service ’
ate / '
: OR ! 'ﬁ Q . a .

i Download rules, install
validation service locally

Member

Data structures Eurostat
State

Validation rules are
agreed upon by domain

OR working groups
Download rules, run on EPE—l
your own software (e.g. E

validate)




Thank you for your attention

The Data Validation Cookbook (data-cleaning.github.io)
Data Validation - Overview | CROS (europa.eu)

: - ESS Handbook - Methodology for data validation v1.1 - Rev2018 | CROS
_; (" (europa.eu)
’4 b - [2012.12028] Data Validation (arxiv.org)

[1912.09759] Data Validation Infrastructure for R (arxiv.org)
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https://data-cleaning.github.io/validate/
https://ec.europa.eu/eurostat/cros/content/data-validation-overview_en
https://ec.europa.eu/eurostat/cros/content/ess-handbook-methodology-data-validation-v11-rev2018-0_en
https://arxiv.org/abs/2012.12028
https://arxiv.org/abs/1912.09759
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Facts that matter
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