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STATISTICS
Challenges of the new data eco-system penMaRK

Examples From Denmark

= Long tradition of using administrative data
sources for official statistics.

= This presentation will elaborate on:

* how the Danish statistical system relies on
administrative sources and

* how this is also a base for exploring new
data sources and

» what is done to ensure quality in official
statistics in the new data eco-system.
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Quality In statistics DENMARK.

= |SO, an international body for formulating standards, has defined quality as:
“Degree to which a set of inherent characteristics fulfils\requirements”.

= Quality in statistics is the set of properties the téiqern eds to have to fulfil the

users’ needs.
eb@&s.

= Qur starting point is the users anc
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Administrative data DENMARK

Data which are Usually organised and Administrative registers
originally collected by structured in are a valuable asset
public authorities for administrative also for producing

their own purposes registers statistics
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Data flow from data owners to end-users peENMARK

5&6 7

Producing Disseminating
statistics statistics to
users in

Creating Society
knowledge
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Statistical information system DENMARK

Educa-
CPR tion Employ-
ment
Health
Social Person ID In.ter-
Population register Question- view
naire
Tax
Customs
Address ID T
Cadastre Dwelling and Company ID

housing register Business register

XBRL
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Examples of exploring data sources DENMARK

Administrative data New data sources

= Life Lines is an example of = The use of scanner data for price
exploring existing administrative statistics has been in regular use for
sources for new uses many years

= Networks of opportunities another = AIS position data for ships is in use
example exploring existing for experimental statistics on port
administrative sources calls

= Data from smart-meters on use of
electricity is being explored for
several uses.



Examples — use of admin data

Life-lines

The longitudinal Register (Life lines) is updated
annually and shows the individuals that have been
part of the Danish population through their life
courses.

Based on the population statistics register: all
persons in Denmark from 1986 to 2021 plus an
extraction from the CPR (Central Person register)
from 1968.

One line for each person's presence in the
population, e.g. as a period from birth to death or
from the person's immigration to emigration/death

The purpose: form a population based on life lines,
e.g. extraction of cohort, period, age, length of life
line, etc.

100 —

1986

- population

2002

Calendar time
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Examples - use of Life Lines for networks nenmaARrk

Network of opportunities

= Based on Life-Lines

= Networks composed of
= Nodes (individuals)

= Edges (relations between individuals)

= Degree (how many relations one individual has —
edges per node)

= Statistics on number of family members, colleagues,
class mates etc.

= Segregation (how many one potentially knows that ha_
a university degree, two vacation homes, a mother
from Norway etc.)

= How something can spread through a network
(sickness, education, employment etc.)
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Example — networks - descriptives DENMARK

Descriptives

/
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Example — networks DENMARK

Family
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Example — use of electricity data DENMARK
What we have New approach
= Database registry of construction = Combining electricity data with data
projects about known construction projects
= Access to smart-meter electricity = Exploring patterns of interest e.g.
data on address level iIdentifying construction phases

= Machine learning estimation model
correcting delay

= Quarterly statistics

= Pilot project

= Issues « Find a sample project and follow

« Late and incomplete registry the path through the registry
regarding projects



sz

. STATISTICS
Example — use of electricity data DENMARK

; Smart-meter data: available with
Ry . = 8 days delay

New agreement Use of electricity
from 15/06 begins on 18/7
appears in July

Purchase

. - . Registry updated 24/4 Hand-over
Daily electricity {consumption 1 Permit on 21/3

50
45
40
35
£ 30

= 25
=~ 20
15

10
5 1 2 3 2 3

0
01-01-2021 01-02-2021 01-03-2021 01-04-2021 01-05-2021 01-06-2021 ____61=07-2021 _—01-08-2021 01-09-2021 01-10-202/'01-11-2021

Registry updated 24/10
2: Commencing on 31/3,
3: Completion on 4/7 and
4: Use permit on 10/10




Example - Future work

= |[mmediate potential

Using electricity data as proxy
Development of new indicator
Now-casting statistic

Pattern recognition for identifying
more projects — data science lab

= Other uses of smart-meter data

» Charging of electric cars
 |dentifying empty dwelling

» Assessing use of summer homes
» Forecasting bankruptcies

i
STATISTICS

- electricity data penmark
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How we ensure quality

= Cooperation with data owners

= Cooperation with data providers (e.g. government agencies,
municipalities, educational institutions etc.)

= Methods unit in Statistics Denmark

« Sample selection
» Standardised and modernised error detection
» Other methodological issues

= Quality unit in Statistics Denmark

Quality assurance of documentation of statistics (quality reports)
Quality reviews

Standardisation — e.g. the process model (GSBPM)

Coherent metadata system

= Data science lab in statistics Denmark

» Exploring existing data sources
« Exploring new data sources
» Exploring new methodology
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Statistical processes (GSBPM 5.1)

Overarching Processes
Specify needs Design Build Collect Process Analyse Disseminate Evaluate
31 81
11 21 Reuse or build Create foamc and 51 P“Paﬁl;: draft S Eum . Gather evaluation
Identify needs Design outputs . collection lect sample Integrate data outputs systems inputs
instruments
32 7.2
1.2 12 8.2
. . Reuse or build 42 52 6.2 Produce N ,
Cnnsnltna:;ddswnﬁrm Dfﬂ"ﬁ:“ processing and Set up collection Classify and code Validate outputs dizsemination Gl
P analysis components products
Esllb]i:ilsnu ot 13 Reuses:: build 4.3 5.3 Inte relﬁl.:d exphain Manag:i]ease of lllsl.iﬁml lan
S tp Design col dissemination Run collection Review and validate i dissemination P
objectives outputs
components products
74
24 6.4
14 q 34 4.4 5.4 q Promote
Identify concepts N e T Configure workflows Finalise collection Edit and impute Sl dissemination
sample control
products
15 15 35 55 6.5 73
Check data Design processing Test production Derive new variables D N
availability and analysis systems and units TS =S LR LS T
1.6
1.6 q : 3.6
q Design production g 5.6
P”p“?' o systems and Te?t i Calenlate weights
business case business process
workflow
a7 57
Finalise production )
= Calculate aggregates
5.8
S




Production of statistics

"Objective” reality

((Ideal) statistical )
characteristics —
what we are
seeking information
about

*(ideal) population
*(ideal) variables
*(true) values

Discrepancies
- Coverage (first kind) -
- Sampling
- Operational def. of -
variables deviate from -
ideal definitions

Conceptualised

reality

[Reality asitis )

conceived and
operationalised by
designers

Statistical frame

characteristics

*Frame population

«Variables that can be
measured

*Values that can be
measures

- J

A

Discrepancies

Reality as

presented by data

fReaIity asitis
perceived by
respondents and
represented by data

Observed object
characteristics

Coverage (second kind)

- Respondents cannot be found
Respondents refuse to answer
Respondents misinterpret

~

Processing and

Discrepancies
Processing
Model assumptions

- Respondents make mistakes
(conscious or unconscious)

compilation

(The statisticians )
processing from data
to statistical product
e.g. imputation and
estimation

Statistical processed
objects

/o

Statistics about
CETWES
interpreted by users

(Reality asitis )

understood by
users when
interpreting data

eInterpreted
statistics

iscrepancies
Frames/references differ
between users,
designers and
respondents
Understanding of
statistical methods
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Two types of metadata

Structural metadata

Used to identify statistical data
Headlines, variable names, unit of
measure, reference time etc.

Must go together with statistical data
Impossible to interpret statistics without it

Statistics
without
metadata

Reference metadata

» Describes content, statistical processing,

relevance etc.

* Can be detached from the statistical output
* Quality Reports is a type of reference metadata
...S0 Is methodological metadata

...and
reference
metadata

Population

2881620
2908 337

2868172
2976 785

All Denmark 2018Q3

...with
structural
metadata
Population
All Denmark 2018Q3
Men 2881620
Women 2908 337
Unit : number

Real estate market value

.One-Famil'-,'houses 2016

" Brondby 2868172
Vallensbazk 2976 ?ﬁ
Unit : Average Market value (DKK)

Men 2 881 620
Women 2908 337

Unit : number

Real estate market va

Quality Report

One-family houses

Brandby
Vallensbaszk

Unit : Average Market value
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Documentation of statistics - content  bENMARK

Introduction

EU )))

Staustical presentation

[~

Staustical processing

Sy

Relevance

Accuracy and reliability

N

T~
?//:W

Timeliness and punctuality

Comparability

b

Accessibility and clanty

( \
STATISTICS
OVER HERE
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User profiles DENMARK

General population

» Everyone in contact with SD through the flow of news
 Mr and Mrs Smith
* People interested in social affairs

Specially interested parties

» Actively searching for facts
* No special qualification
* E.g. journalists, students and politicians

Professional users

« Systematically use figures from SD
« Can combine and extract data
» E.g. specialists, trade and business press and public servants

Analysts

« Awareness of statistics
» Can extract and process complex data
» E.g.researchers, large-scale consumers and data analysis units
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Statbank Contact Statistics Denmark Information Service Press Dansk

Find statistics Products & services Consulting abroad About us Search Q

Frontpage * Find statistics > Documentation > Documentation of statistics > Climate footprint (experimental statistics)

« Documentation of statistics

Climate footprint (experimental
statistics)

Statistical presentation
Statistical processing
Relevance

Accuracy and reliability
Timeliness and punctuality
Comparability

Accessibility and clarity

SHARE THIS PAGE

X f in @

Climate footprint (experimental statistics)

The purpose of 1
gases from the !
investment and
emissions of gre
Global emission
constitutes Deni
been prepared ¢
which uses it fol
Global Afrappor

Statistical pr

The statistics s
supply chains fc
are distributed t

by supplying inc

Read more abou

Statistical pr

The climate foot
Statistics Denm
international pri

Read more abou

Relevance

The climate foot
global emission

w Srarhank Contact Statignsy Denmai Infarmation Servics
STATISTICS
DENMARK Find statistics Products & sarvices Consulting abroad About us

Fresipage * Find stalrsies * Documentation * Decumentation of sfalisies > Climate lootpeint [sxperenantal statistics] » Stalstical pressntation

A i:::'tl::ttini;?ntpr:m {exparimantal StatIStiCal prESEntatIOn

. . Thie statisncs show the amount of greenhouse gas that has bean amitted in e
Statistical presentation

supply ehains lor Danish fnal use annually from 1970 enwards. The missiens Contact info
ari dhsinibuted by type of Hinal use, amating indusiries and couniries, a6 wall as
Statistical processing by SUpPlying inGULTiEE Matsonal Accounts, Economat Statrélics
Pater Rormasa Jensen
Data description aule <fi=45 391 T IBEZ <flim <fub=
Relevance prifdst di
The statistics show 1he amount of greonfouse gas tha has Been emitted in the
supply chains for Danih final ute. The omisssons are distributed by type of fmal
Accuracy and relabilit
e il &8, amithing indusirees and countnes, 35 well as by supplymg industries Get as PDF
The calculation of the climate footprint uses 100-yaar Giobal Warming # Clsmate footpring (axperimantal sfatistics)

Temeliness and punciuslity
Potentials from the IFCE's fourth assessmant report [ARA) 1o convert ionnes of

& given greenhouss 9as nto tonnes of (O equivalents
Comparability
The supply chain far 2 type of fingl use is defined in these s1atistics as A the production actvilties i Denmark and the rest of the

world that have bepn necessary fo produce the progducts for final use. The supply chain behind e.g milk includes both raw malk
production and further processing, the production of dairy cows and feed for them, the production of electricity to run the stables
and dairies, 35 wall as stee and wood 10 bisld the stables and daeries. ¢

Aecesarbility and clarity

The emissions are calculated in tonnes of CORe IC02 equivalents] and nclude the greenhouse gases COZ. CHE (Methaned, NID
(Nitrous oordel and F-gases (576, HFC-gases and PFC-gases) Inratation to LULUCF furdece im) 1he climate footpring anly includes
emissions from land use in the agricultural sector

SHARE THIS PAGE Thia slatistic hag five variables: - Types of use: The type of Danish finad use whose supply chain led o the greenhouse gas
emigsiong, « Supplying industry: The Danish industry that formed the Last link in iho supply chain for the final use. Imporis from
% f in E toreign indusinies dirgctly fof lenal use are oniered under the dem Irmporis for find ™ 20 that the SLEUSICE Sre lully

comprhenssne (Supply sndustry is onby included e the AFTRYKZ 1ablel - Emitting andusiry. The industry wher e the production that
ermlted the greenhouss g ook place. - Emating country. The country whore the produscticn thal emated the greenhoute gas took
place. - Yoar: Tho year of final ute

Frass

Canak

Search Q



Vision: Metadata used In the entire

production process

Input
- Surveys
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Overarching Processes

S PO m—— a

- Validation

- Visual inspection

- Aggregation

ecily needs esign 111 ollect rocess nalyse isseminate valuate '
Speci: d: Desig] Build Collect P Analy Di inat Evaluati ¥ f in
31 41 61 71 o escrp  tabpur mariet status of the Contact int
11 21 Reuse or build - 51 " N Gather evaluation W
! . ! Create frame and Prepare draft Update output 2 SUBPAGES . people abous Market, Secial Statistics
Tdentify needs Design outputs inu;m:“ ¢ rample Integrate data _— e inputs . ns St ;J'.\;: s 48 xs
3z 72
12 22 8.2
: Reuse or build a2 52 62 Produce l Get as POF
Cmulll(nlnd confirm D:ﬂivlﬁr‘;;];k | Set up collection Classify and cod Validate outputs di ination Conduct evaluation
eeds P analysis components product:
33 73 e
13 ’ 63 83
! 23 Reuse or build 43 53 . Manage release of . Statisticsl presentation D .
Gorihe nog Design collection inati Run collection Review and validate e dissemination B Ocumenta
objectives outputs R od owe 21 8 ,On
components product st bosmrapesr AR . Of St t'
14 = 34 44 54 & Pr:l-':me by ey el psbendt i e Cs
Identify concepts L] Configure workflow: Finalise collection Edit and impute FERLE dissemination heds ;
Sample control
products The Burvey DrovioRs GHHIET GHLA 50 8 § DOUTE WOTKSL. CEAGRINT Of & mant, o search, &
15 25 35 55 6.5 15
Check data Design processing Test productio Derive new variables . :
availability and analysis ystems and units Rl DT (e
s Design ::nln:ﬁnn o 56
Frepare and submit systems and Do) Calculate weights
usiness case usiness process
‘orkflow
p Classifikati dst.dk
Fams e L . assifikations on dst.
53 .
Finalise data file -
inalise data files Meta( lata on MICro( lata Lande i udenrigshandel med varer (GEONOM), v1:2021

to researchers




sz

: STA
Conclusion DENMARK.

= At Statistics Denmark, we are constantly
discovering new applications and gains from
having a single system based approach to
metadata reporting and storage.

= |n combination with a dedicated and expanding
team of quality practitioners principles of...

* relevance,

» accuracy & reliability,

* timeliness & punctuality,

e coherence & comparability and
« accessibility & clarity

= ...are becoming routine and synonymous with
the way we do business on a daily basis.




siz

STATISTICS
DENMARK

Thank you for your
attention
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