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Background & Definition

The ESS.VIP Validation and the ESSnet ValiDat
Foundation

m 2012: Strategic paper by Eurostat
m 2013: Start of ESS.VIP Validation

m 2014: Task force founded to integrate Member State
Interests

m 2015: ESSnet ValiDat Foundation (IT. NL, LT, DE and
Eurostat)

m 2016: Validation: The Next Generation

Definition:
m Data validation is an activity aimed at verifying whether

the value of a data item comes from the given (finjte Qr
© statistisches Bindisprit €'y sets o f-Etecepytedsd eevatuesstNECE 2013
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Babylon

if employment status == “old-age pensioner” and
age < 35 then error “Too young!”

0.5 < turnover(curMonth)/turnover(prevMonth) < 2

WENN ANZAHL VON Familie[ALLE].Person[MIT Alter < 18] > o0 DANN ...
ENDE

IF maritalstate—married THEN
Age>15 “Too young to be married”

ENDIF
profit <= 0.6*revenue
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Validation as a Problem

Is there a business case?

m When we did a survey on data validation in the ESS we were
not completely aware of the scale of the ,problem*:

Effort: The amount of effort put into data validation (and
editing) in five sample domains was estimated by the
member states to make up 40 to 60 % of the total effort

Relevance: The impact of data validation on data
guality (non-sampling errors) is generally assumed of
paramount importance
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ValiDat — Foundation |

Business case - implications:

m If validation has such a high impact on data quality and
consumes so many resources, then it should be

well understood,
fairly wide standardized
and as far as possible automated

m Sequence: Understanding is the
a) methodological foundation of
b) standardization which in turn will be the base for
c) technical innovation (and process enhancements)

10.06.2016
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ValiDat — Foundation Il

The Base Line: Methodology

m A central part of the methodological work of the ESSnet
project is writing a ,handbook* i.e. compiling from the work
of others and make it available (pragmatically) for a general
audience of statisticians

m Why are we doing validation (remember the business
case!)?

Enhance data quality dimensions:

Directly (like accuracy, coherence and
compatability)

Indirectly (timeliness) as restrictions
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ValiDat - Foundation

The Base Line:

Methodology
m Content of handbook:
What
Why
How
When

Table of contents

Lttt e et e e e b e e e e b n e e e e baaee e e ba e e e e nhaee s nah e e e s eRaaee e e R aeee s e nnaeeteRnn et e eennaee e e nnaeeeenn b et e s enneeeeenreeeennnnee 1
O 1 oo (U1 T o ISP 2
2 DaAta Validation c..coveveuiieieiiieteieieee ettt ettt n et en ettt sn st 2
2.1 What is data Validation. .......ooueiieriiiieie ettt st s b et s b e et be et e b et e b 3
2.2 Why data validation. Relationship between validation and quality ...........cccccceveniniiinininenniincnnens 5
2.3 How to do data validation: validation levels and validation rules..........c.cceceirenecinienincneenenens 7
2.3.1 Validation levels from a business Perspective .........ccereerierierienieieseeese e 8
2.3.2 Validation FUIES ......c.ccuiiiiiiiiiiiitec et st s 13

2.4 Generic framework for validation levels and validation rules

2.4.1 Validation levels based on decomposition of metadata.........cccocveveriecienieceseeese e,
2.4.2 A formal typology of data validation fUNCLIONS..........ceeverieirireneieecese e 19
243 Validation [EVEIS .....c.ceuiiiiiiiiiiiiietict ettt ettt e b bbb bbb b sne et 20
244 Relation between validation levels from a business and a formal perspective ...........c.......... 21
2.4.5 AppPlications and EXAMPIES ......ecviieieiiiieiee ettt ereeneas 23
3 Data Validation @S @ PrOCESS. ..cc.eeuirteeierteeitete ettt sttt st e b bt et e sbeeate s bt eaeesbe e st e bt sae e besae et e ehe e b e sbeeneesbeeneens 24
3.1 Data validation in a statistical production process (GSBPM)........c.ccueeruerieeeerierueresrenesseeesessensenens 24
3.2  The informative objects of data validation (GSIM).........cccecirininiinininenieiieseeet e 27
4 The data validation Process life CYCIE .....eoiiiiiiiiiceceee ettt eae s 30
4.1 DIBSIZN PRASE ..ttt ettt h e bbbt b ettt a et eae e resaeennes 32
4.2 IMPIEMENTATION PRASE ...ttt sttt et b e st sbe s 33
4.3 T UL oY o] o T £ YOS 34

4.4 Review phase

References

Appendix 2.3.2: List of Validation FUIES ..ottt sb e s 38

10.06.2016 Folie 7

© Statistisches Bundesamt, Gruppe C3 — IT-Unterstitzung des Geschéaftsprozesses



Statistisches Bundesamt

wissen.nutzen.

V | - D F d - Class (UTuX) | pescription of input Example function Description of
a I at O u n a_t I O n sss8 Single data point c 0 Univariate comparison
i with constant
sssm Multivariate (in- ) _ Linear restriction
record) rry==
ssms Multi-element (single Condition on
h - . 7 variable) z Xy =0 aggregate of single
The Base Line: Methodology — What
- - ssmm Multi-element Condition on ratio of
L Foes Xa
multivariate L“ <€ aggregates of two
. uss variables
. Th e h an d b O O k p rOVI d es smss Multi-measurement Condition on
difference between
Xp— Xy <€ .
T . . . current and previous
classification schemes for validation
smsm Multi-measurement Condition on ratio of
multivariate et sums of two currently
r u | es L \,k. +"‘ I3 and preciously
o . observed
observations.
smms Multi-measurement Condition on ratio of
) Tues® N
L eV e | S multi-element » current and previously
observed aggregate.
srmim Multi-measurement Condition on
: multi-element, difference between
P rag m at I C ty p O I O g y multivariate ratios of previous and
currently observed
aggregates.
FO r m al ty p O I O g y msmin Multi-universe multi- Condition on ratio of
element multivariate aggregates over
different variables of
a a different object types.
. Al | h aVe th el r m er I tS an d h el p mmmm Multi-universe multi- Condition on
measurement multi- difference between
. . element multi-time ratios of aggregates of
“ Jal I d atl 0 n e e
measured at different
times.
Between
Within a statistical provider different
providers
Between | Level 'I.'ypolo_g U Types of checks
d Consistency dimension
omains § _ checks Identity checks Range checks
e bounds depending on entries in other

fields

Same dataset RAUNS¢l]
datasets

checks

Simple checks, based
directly on the entry of a

target field

ratios)

More “complex” checks, combining more than
one field by functions (like sums, differences,

Between Level 2: Between 2
Same file correlated
files datasets

Lew Level ..r :
Format & fi Cells,
strus records, file 2

SELEe

© Statistisches Bundesamt, Gruppe C3 — IT-Unterstiitzung des Geschéaftsprozesses

10.06.2016

Folie 8



I
Statistisches Bundesamt wissen.nutzen.

ValiDat - Foundation

The Base Line: Methodology — What?

m Levels and rule types are building blocks to discuss other
Important concepts like:

Structural vs. content based validation
Simple vs. complex rule types

Soft vs. hard checks

Micro data vs. macro data validation

m They can be used as a framework for metrics, languages
and technologies
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The Base Line: Methodology — When?

Quality Management / Metadata Management

Specify Needs Design Build ‘ Collect Process Analyse Disseminate Evaluate
1.1 21 34 4.1 5.1 6.1 741 81
Identify needs Design outputs Build collection Create frame & Integrate data Prepare draft Update output Gather evaluation
Instrument select sample outputs systems Inputs
3.2 7.2
1.2 2.2 = 4.2 5.2 5.2
" Build or enhance - " Proeduce 8.2
Consunlt!:.::nflrm D;:lsgcn"v:lrnl:bslo process Set up collection Classify & code Heftputs e et Conduct svaluation
P components products
1.3 5 @ 6.3 e 83
o 2.3 Build or enhance y : 7 - Manage release of . -
Ei!::_ll.i";i:::P"t Design collection dissemination RHé‘F“ R+ﬂ|é Meloioz i rp;:: &u:'xplam dissemination Agree T:n“t'o"
I components P products P
1.4 2.4 3.4 4.4 e 5.4 6.4 Fr:;:oh
Identify conce pts Design frame & Configure Finalise collection Edit & impute Apply disclosure e e e
sample workflows control products
1.5 25 3.5 5.5 8.5 7.5
Check data Design processing Test production Derive new Finalise outputs Manage user
availability & analysis system variables & units support
1.6 2.6 38 5.6
Prepare business Design production Test statistical Calculate weights
case systems & workflow business process
3.7 57
Finalise production Calculate
system aggragates
5.8
Finalise data files

© Statistisches Bundesamt, Gruppe C3 — IT-Unterstiitzung des Geschéaftsprozesses

10.06.2016




DUISTATIS

Statistisches Bundesamt wissen.nutzen.

ValiDat - Foundation

The Base Line: Methodology — How?
m Validation Life Cycle

Review | Design

= Fapest bl frem
wtakeholders

«Hefime valsdation
nales and elesets

sReasslgn sevedity of
rsles

Simon et al. 2015
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ValiDat - Foundation

The Base Line: Methodology — How?

m How do we know that we have struck the right balance
between

Improving data quality
At acceptable costs

m Our solution: use metrics!
Analyse the internal consistency of validation rule sets
Analyse the value of validation rules on observed data

Analyse validation rule sets in comparison to observed
and expected data

10.06.2016 Folie 12
© Statistisches Bundesamt, Gruppe C3 — IT-Unterstitzung des Geschéaftsprozesses



I
Statistisches Bundesamt wissen.nutzen.

ValiDat - Foundation

Language
m The future validation language has two
main goals:
It should provide an unambigous
communication channel for
specialists (humans!)

It should feed different IT-systems
with the necessary specific
iInformation about a particular survey

These might be conflicting aims!

10.06.2016 Folie 13
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VTL

Language: A new Sta(nda)r(d) is born

m VTL - Validation and Transformation Language has been
specified by the SDMX community

Q sdmx

Statistical Data and Metadata eXchange Standards Guidelines Domains

VTL 1.0 - Validation and Transformation Language

VTL is a standard kenguage for defining validation and transformation rules (set of
operators, their syntax and semantics) for any kind of statistical data. VTL builds
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VTL

Language: A new Sta(nda)r(d) is born
m Different Aspects have been evaluated by the ESSnet:
Correctness and coherence
Completeness
Usability (by human users)
Feasibility (for machine-to-machine communication)
m Evaluation is publicly available on CROS-Portal
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VTL to Tools/Services
A PoC (Proof of Concept)

m Let's simulate a European Infrastructure!

ESSnet on Validation, Proof of Concept (PoC)

The Survey|WP1) 4/

Validation
resuls

Validation

Compare

resuls

1800
examplesof W
validation
rules

Run Validate Run eStatistik

A studyon VL 1B rulesin 1B rulesin
-tf Validate estatistik

(WP4)
Select
J \ Synthetic "‘"
datasets

'\l"- Validation

rules

Genemte
Compare
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D5= id(identifier), age, grandchild_of

DEmerge:=merge (D5 as "Dsgp"”,D5 as "Dsgc” V I L

on (DSgp#person-id= DSgc# grandchild_of),
return (Dsgc#person-id as “person-id", DSgc#age as “age"", DSgp#age as “gp_age", DSgc#grandchild_of as "grandchild_of™)

Dsr:= (DSmerges#gp_sge-28) »= DSmergedage

DSinvalid:=D5 setdiff Dsr[keep(person-id,age,grandchild_of)]

VAR rueck, hf age
hf age := LEER

hf age := MATERIAL mat Rule05l1b (person id = grandchild of ; age)

WENN hf age - 28 < age
DANN rueck :=1

eStatistik (DE)

RUECKGABE rueck
# deft_age gp:

age_gp := age[match({grandchild_of, person_id)] .
Validate (NL)

# rule_@4.:
age_gp - 28 »= age

17
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VTL again

PoC Results

VTL is hard to understand
VTL yields lengthy code

Manual translation from VTL to national dialects requires
strong IT skills

Automatic translation from VTL to national dialect will not
be easy
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VTL to Tools/Services

Solutions
® Improve VTL!
m Provide a Graphical User Interface (GUI)

eurostati | ViL Code Editor B Open Save & Username wv ® Logout

T

Dataflow 1.

A, Dataset2 as B) o1 (A.geo - B.geo
) A.OtherldentifierComponents

) B.time - Attime - 1)

unit, A.Otheridentifier-

Data Definition
>

= Ruleset 1.

8 B3 Dataflow 1. value1, A.Obs_status as status1,

& Dimensions: 7 X | conf1, B.time e2, B.Obs_value

geo, time, unit,
indic_nv 8 value2, B.Obs_statu: status2, B.Obs_conf as conf2)

O B Dataflow 4

@ & Me.Ruleset1 . )
T DS_TimeSeriesRateChange2 - DS_TimeSeriesRateChange1 [calc abs{(valuel - value2)

Dataset1 *100/value’ "ratio” role "MEASURE" viral]

Dataset2
DS_TimeSeriesRateChange_Error - DS_TimeSeriesRateChange2 [filter ratio - 40]

= Ruleset 2
DS_TimeSeriesRateChange_ Warning -~ DS_TimeSeriesRateChange2 [filter ratio > 20
Dataflow 2. and ratio <= 40]
Ruleset 3
= Ruleset 4. 8
Dataflow 3. Validate
Ruleset 5

= Ruleset 6.

Dataflow 4.

Dataflow 5. ﬁ Validation log
writer
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Tools and Services
Infrastructure as proposed by Eurostat

Validation rule Graphical User Interface (GUI)

AT 3

5
Data Structure ‘4o g =
_ Validation Rule =
Registry (e.g. SDMX Registry <:| =
o registry) -i
S — J— —— I =¥
g N 3 "
Structural Content Validation

ﬂ Validation Service Services
Data Exchange

: ; [ > Data
Service (eDAMIS)

© Statistisches Bundesamt, Gruppe C3 — IT-Unterstiitzung des Geschéaftsprozesses
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Tools and Services

Business Architecture is momentarily limited

Focus
on
Trans-
mission

Focus on Validation process (end to end)

© Luca Gramaglia
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Tools and Services

Additional requirements of the NSI
m Validation from , end-to-end“ (the wider focus)
Support of the whole Production chain (GSBPM)

Support of the whole Validation life cycle (from Specification
to evaluation)

m Language and standards (VTL, SDMX, DDI, CSPA, ..)
m Other functional requirements

Roles

Metadata

Versioning

Metrics

10.06.2016 Folie 22
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Tools and Services

Additional requirements of the NSI
m Non-functional requirements
Adaptability (to national systems)
Usability (for different user groups)
Performance (working with big datasets and complex rules)

Stable and error free (as central part of statistical
production)

IT-Security, Data protection acts and Statistical
confidentiality

m Organisational issues
Training, support and documentation have to be secured
Maintenance has to be secured
Costs (development, modification, production)

10.06.2016 Folie 23
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Next Steps & Discussion

Deployment: Making it work!
m Handbook (Trainings, Workshops, CoE?)
m Language (Improvement)
m Tools & Services (Test installations, Improvements)

How to proceed

m Involvement of more member states (Workshops, Task
Force, ESSnet)

m Pilots (NA, Animal Production, ..)
m ?
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Gracias por su atencion! aleli<
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ESSnet ValiDat - Foundation

Next steps (from a Member State perspective)

m Some foundations and baselines have been developed
during the last years:

A common methodology usable for the practitioner in
the NSIs has to be developed. Now it is time to refine
and train this methodology across the ESS

A language appeared that might become the lingua
franca in the global statistical community. It need to be
further developed and implemented in tools, services
and brains

Eurostat is far advanced with some preliminary tools
and services. Now it is the time to evaluate its usability
and improve along the lines of my presentation
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ESSnet ValiDat - Foundation
Types

m However, on an abstract level four major types occur

Type |: Decentralized organisation, no common
methodology, general purpose tools (e. g. Excel, SAS,
SQL)

Type Il: Decentralized organisation, no or limited
common methodology, specialized and domain-specific
applications (applications for population, agriculture,
prices ..)

Type lll: Centralized organisation, common
methodology, generic tools and services for validation
(and other statistical processes) (e. g. EDIT, Canceis)

Type IV: Mixed approach

10.06.2016 Folie 27
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ESSnet ValDat - Foundation
Type l

Domain Methodology Tools

+
XX
*
o

Business

Social

ol
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ESSnet ValDat - Foundation
Type 2

Domain Methodology Tools

x §
=
|
a

Social

o 0
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Type 3

Domain

Methodology

Tools

Business

Agriculture

© Statistisches Bundesamt, Gruppe C3 — IT-Unterstiitzung des Geschéaftsprozesses
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ESSnet ValiDat - Foundation

Types and solution(s)
m Not just one solution!

m Type 1: Use common methodology, replace general tools by
generic validation service

m Type 2: Modify applications with plug-in for interpreting
validation rules centrally stored or by using generic
validation service

m Type 3: Transform validation rules into local validation
language and keep national system intact

m Type 4: Change gradually to Type 3 or use generic
validation service directly
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