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&4 Introduction

e The evaluation of the quality of statistics within the Turkish Statistical Institute
(Turkstat) is carried out by the Quality Unit.

e A recent effort has been made to create a set of quality indicators specific to
administrative records to ensure that the evaluation criteria are based on
objective grounds and standardized.

e This initiative involved collaboration with Business Records Department (BRD).
BRD, responsible for preparing the Business Records Framework, has identified
measurable indicators related to statistics.
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=4)| Introduction

EEEEE

The quality assessment of the Business
Statistics Reporting System (SBR) was prepared
in BRD/TurkStat and inspired by I

» UNECE’s «Guidelines on the use of m' N
Statistical Business Registers for e
Business Demography and @ = e
Entrepreneurship Statistics» ‘
» EuroStat’s «European Business
Statistics Methodological Manual
for Statistical Business Registers»

The main emphasis was placed on how

effectively the statistics respond to user needs. K-Q
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@ Purpose

e The data collected by institutions and organizations for the purpose of
conducting their own operations are referred to as administrative records.

e It is expected that these records, during their transformation through
statistical data source, have a certain level of input, process, and output
quality.

e Accordingly, the institutional aim is to ensure the production of administrative
records at a level and quality that effectively meets user needs, maintains
sustainability, and enables continuous integration with other data sources.
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@ Purpose

e In terms of being an example where the quality of an administrative record is
evaluated for the first time, it is aimed that SBR, which is accepted as one of
the most fundamental domain administrative source, will be a pioneer in
determining the standards of similar studies in TurkStat.

e The purpose of this study is to provide SBR users with information about
applied empirical methods regarding the overall assessment of input, process
and output quality of Statistical Business Records.
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Q Literature Review

Report on Recommendations on How to Enhance the ESS Common Quality Framework and
Inventory of Existing Quality Management Experiences in NSls, Development of Statistics

— Organization of Quality-Related Activities
— Quality Methods and Tools

— Quality of Data from Administrative and Big Data
Sources

— Best Practices in Risk Management
Jovstat @
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Q Literature Review rostat

The KOMUSO Project;

— Checklist for Evaluating the Quality of Input Data (WP1) *

— Checking the Usefulness and Initial Quality of Administrative
Data (WP2)

— Framework for the quality evaluation of statistical output
based on multiple sources (WP3)

— Report on methods preferred for the quality indicators of
administrative data sources (WP4) (BLUE-ETS)
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Methods — Statistics Netherlands

HYPERDIMENSION
n=1
|—r DIMENSION
n==1

tatistics Netherlands

Table 1. Dimensions, quality indicators, and methods for Source

|—>

QUALITY INDICATOR

.T

1:m

v

Measurement method

Hierarchical relation between the different aspects of quality used in the framework developed
(Daas, Ossen, Vis-Visschers and Arends-Téth, 2009)

DIMENSIONS

1. Supplier

2. Relevance

QUALITY INDICATORS

1.1 Contact

1.2 Purpose

2.1 Usefulness

2.2 Envisaged use

2.3 Information demand
2.4 Response burden

3. Privacy and security

4. Delivery

5. Procedures

3.1 Legal provision
3.2 Confidentiality

3.3 Security

4.1 Costs
4.2 Arrangements

4.3 Punctuality

4.4 Format
4.5 Belection

5.1 Data collection
5.2 Planned changes

5.3 Feedback

5.4 Fall-back scenario

METHODS

~Name of the data source

-Data source contact information

-NSI contact person

-Reason for use of the data source by NSI

~Importance of data source for NSI

-Potential statistical use of data source

-Does the data source satisfy information demand?
-Effect of data source use on response burden

-Basis for existence of data source

-Does the Personal Data Protection Act apply?
-Has use of data source been reported by NSI?
-Manner in which the data source is send to NSI
-Are security measures required? (hard/software)

~Costs of using the data source

-Are the terms of delivery documented?
~Frequency of deliveries

-How punctual can the data source be delivered?
-Rate at which exceptions are reported

-Rate at which data is stored by data source keeper
-Formats in which the data can be delivered
-What data can be delivered?

~Does this comply with the requirements of NSI7

~Familiarity with the way the data is collected
~Familiarity with planned changes of data source
-Ways to communicate changes to NSI

~Contact data source keeper in case of trouble?
-In which cases and why?

-Dependency risk of NSI

-Emergency measures when data source is not
delivered according to arrangements made
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Methods — Statistics Sweden S[:B

Three ways of using an administrative source in the Production System (Laitila et al.
2011, Statistics Sweden)

i . Chart 2. Indicators for establishing output quality of administrative
Indicators say: registers. Statistics Sweden's model for quality declarations.
. STttt TTTTTTTTTT T s Quality Quality Quality indicators
-
¢ B Relevance Population and Units Population definition
| 1. OK for SP 8 Definition of units.
1 - | —f— . it ;
Variables Definition of variables
I asitis I
| | Reference time Reference time
: : Study domains Domain variables
. - | | — Statistical measures (No indicator measured)
I I = =
Administrative . 2. OK for SP after . PS SP P Sompetsonton
1 1 1 o =t
source I preparations I Production System Statistical Products Accuracy Frame coverage Y oo
1 1 .
| | (Section 4, Chart 7) MNon-respanse Missing values
| - — |
errors
| |
| 3 OK fOr Imprc-\mg [ Sampling (N indicator measured)
|\ the PS ‘| Data processing (No indicator measured)
ity el Model assumptions (N indicator measured)
_____________ Overall accuracy (N indicator measured)
Accuracy measures. (N indicator measured)
Timeliness Frequency Update frequency
Production time Time for data deliverance
Punctuality Uncertainty of data
deliverance time
Comparability/ Comparability between (No indicafor measured)
Coherence domains
c overtime  C ity over time
Coherence with other (No indicator measured)
slatistics
Availability/Clarity  Dissemination forms (No indicafor measured)
Presentation (N indicator measured)
Documentation (N indicator measured)
Access to micro data (No indicator measured)
Information services (N indicator measured)
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Methods — BLUE ETS

BLUE-ETS, Report on methods preferred for the quality indicators of
administrative data sources (Piet Daas, Saskia Ossen, 2011)

Di i i D
1. Technical checks Technical usability of the file and data in the file
1.1 Readability Accessability of the file and data in the file File is of an unknown format, is corrupted, contains an unfamiliar character set, or can not be
decoded
1.2 File declaration Compliance of the data in the file to the metadata Metadata description not included or not available at the NSI, lay-out of file does not
compliance agreements comply to lay-out agreed upon
1.3 Convertability Conversion of the file to the NSI-standard format  File errors while decoding, corrupted data in file after conversion
2. Accuracy The extent to which data are correct, reliable, and certified
Objects
2.1 Authenticity Legitimacy of objects Objects with invalid (syntactically incorrect) identification keys and objects with (syntactically
correct but) wrongly assigned identification keys
2.2 Inconsistent objects  Extent of erronecus objects in source Extent to which the objects in the source are (or can be made) internally consistent; especially
important when the objects need to be converted (combined or split) by the NSI
2.3 Dubious objects Presence of untrustworthy objects Records of objects that can not with certainly be identified as objects belonging to the NSI
population
Variables
2.4 Measurement error  Deviation of actual data value from ideal error-free  Errors resulting from invalid data collection by the administrative data holder including errors
measurements oceurring during reporting, registration, and processing of the data.

2.5 Inconsistent values  Extent of inconsistent of combinations of variable Records with a combination of values for variables that is clearly erroneous

values

2.6 Dubious values Presence of implausible values or combinations of ~ Records with values for variables or combinations of variables that are inconsistent and of
values for variables which -at least- one must be erroneous

3. Completeness Degree to which a data source includes data describing the corresponding set of real-worid objects and variables
Objects

3.1 Undercoverage Absence of target objects (missing objects) inthe  Objects active (in the reference period) but absent in source
Source (or business register)

3.2 Overcoverage Presence of non-target objects in the source (or) Source contains data for objects that do not belong to the target
In business register) population (in the reference period)

3.3 Selectivity Statistical coverage and ivity of objects lete coverage of target population in source, source only contains information for a very

selective part of the population (e.g. only large retail companies in the south of the country)

Statistisk sentralbyra
Statistics Norway

* Data Source Quality (DSQ)
* Input oriented Output Quality (10Q)

3.4 Redundancy

Variables
3.5 Missing values

36 Imputed values

Presence of multiple registrations of objects

Absence of values for (key) variables

Presence of values resulting from imputation
actions by data source holder

4. Time-related dimension  Indicators that are time and/or stabilty related

4.1 Timeliness

4.2 Punctuality
4.3 Overal time lag
4.4 Delay
Objects
4.5 Dynamics of objects

Variables
4.6 Stability of variables

Lapse of time between the end of the reference
period and the moment of receipt of the data source

Possible time lag between the actual delivery date

of the source and the date it should have been

delivered

Overall time difference between the end of the
reference period in the source and the moment the

NS! has concluded that it can definitely be used

Extent of delays in registration

Changes in the population of objects (new and
dead objects) over time

Changes of variables or values over time

Source includes muliple registrations of the same object (with exactly the same variable
values)

Missing values for key variables, records without any values for variables
Data source holder imputes values without informing NSI and marking them

Data in source describes a period way in the past (e.g. 2 years ago), data set to old

Data source is delivered after the arranged date

Data evaluation takes up a considerable amount of time which considerably delays the rapid
use of the data

Data reported to data source holder is not immediately updated in source. Changes in the
population and values registered are reported to the data source holder by the object
concerned after considerable delay

Objects no longer belonging to the population are not removed, new objects are only added
after multiple registration periods

Variable composition changes between deliveries or values of reasonable stable (categorical)
variables (such as NACE-code) changes back and forth between deliverables

5. Integrabilty Extent to which the data source is capable of undergoing integration or of being integrated.

Objects
5.1 Comparability of
objects

5.2 Alignment of objects

Variables
5.3 Linking variable

5.4 Comparability of
variables

Statistics Metherlands

Similarity of objects in source -at the proper level of
detail- with the objects used by NSI

Objects in source differ from those needed by the NSI and spiitiing up or converting
them is very difficult

Linking ity (allgn-sbiy) o ojects insource with Dagree of matcting of abjcts n sour o busioss regisor (or ther basa regisers) of N,

Usefulness of linking variables (keys) in source

Proximity (closeness) of variables

number of mismatches
Linking variables of objects in data source differ from those used by NSI (foreign keys used),
1o key variables available

Comparability of (total) values for key variables in the source and the values of similar
variables in other data sources (registers and surveys) used by NSI

B Istat
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Methods — BLUE ETS

Dimension Indicators

1. Technical checks

Technical usability of the file and data in the

file

Description

1.1 Readability

Examples

Method 1 / Step 1

Method 2 / Step 2

Method 3 / Step 3

Method 4/ Step 4

Implementation

Accessability of the file
and dsta in the file

File is of an unknown format, is
comupted. contains an unfamiliar
character set, or can not be
decoded

Method 1

Method 2

Implementation

% of deliveries (or files) of the total
deliveries with an unknown
extension. that are comupted. or
cannet be opened {for DSQ* and
10G*).

% of the total file which is
unresdable (in size (MB/GB) or
number of readable file recards) ffor
DSQ snd 10Q)

For implementation it is essential that the user
of the tool is able to seledt the file(s). An emor
message should be shown when the file(s) can
not or can no longer be read. The tool must be
sble to resd files in the various formats used by
NSI's

1.2 File dedlaration
complisnce

Compliance of the data
in the file to the
metsdata sgreements

Metsdsta description not indluded
or not available at the NSI, lay-out
of file does not comply to lay-cut
agreed upon

Step 1

Step 2

Determine whether metadata is
svailable [Yes/No} {for DS and
1CQ).If the answar to the first step is
‘Yes, the next step needs to be
spplied

% of variables in the cument delivery
that differ from the metadate lay-out
sgreed upen in

i) formats and names

ii) varistle and stiribute content

iii) categories defined for cstegarical
variables

iv) ranges for numerical variables (if
spplicable. 2.0, for age: 0-120) (for
DSQ snd 10Q)

The second step resembles the
=pproach commenly refenred to as
data profiling {Clson, 2002). In this
technique snalytical {IT) techniques
are used to discaver
inaccurate/emcnecus datsa in files or
databases.

To enable comparison with the metadata, the
tool needs to be able to extract metadata-
information

from the data in the file. This is a procedurs:
thet is & commen part of data profiling
technelogy

{Dlsen, 2002) for which commercisl and cpen
source softwere is available.

1.3 Convertsbility

Conversion of the file to
the NSlstandard format

The extent to which data are
comedt, reliable, and cestified

Step 1

Step 2

Can the file be opened sfter
convessien [YesMNo) (for DSQ and
10Q). If the answer to the first step is
Yes.

% of objects with decoding emors or
conupted data (for DSQ and 10Q)

In sddition, step 2 of indicater 1.2
(paragraph 3.1.2) could be applied to
determine the metadats

complisnce of the data after
conversion

Since it doss not seem logical to perform the
conversion to the NS standard format in the
tool, there are two options left. The first option
is to use the emor report (if any) generated by
the conversion toal, while the other one is to
rerun the messurement methods of indicatar
1.2 fo the cutput of the canversion (paragraph
2.1.2). In both cases nothing new needs to be
indluded in the tool

1.4 Overall outcome|

The overall cutcome of the technical chedks dimension is @ go/no go decision. A delivery is either acceptsble at s technical level or not: there is na in between. If a delivery is acceptable quality assessment should centinue. if it is not the dats source holder needs to
be contacted in an stiempt to sclve the issue as quidkly as possible. Looked upon in this way, the technical chedss dimension can be inistrati ion.

portzl to the more statistical stage of

data quality
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Methods - ESSNet

» KOMUSO is a project carried out within the framework of the European Statistical
System Network (ESSnet) and focuses on evaluating the quality of multi-source
data used in statistical production.

» 2016 ESSNet workshop in Budapest

» Collection and Review of Existing Methods
» Creating and Testing a Quality Checklist

» Evaluating the quality of input data from administrative sources (WP1)
» 13 methods proposed
» ESSNet Selected Indicators
K-Q
TSE-ISO-EN
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ESSNet — selected indicators

FSSnet 19-

Comparability
\

Use of administrative data

ESSnet 2:

% of items obtained
exclusively from
admin data

This indicator provides information on the proportion
of items only obtained from admin data, whether
directly or indirectly, and where survey data are not
collected. This includes where admin data are used as
raw data, as proxy data, in calculations, etc.

This indicator should be calculated on the basis of the
statistical output — the number of items obtained
exclusively from admin data (not by survey) should be
considered.

No. of items obtained exclusively from admin data
Total no.of items

x 100%

This indicator could also be weighted in terms of whether or not the
variables are key input to the statistical output.

ESSnet 3:

% of required
variables which are
derived using admin
data as a proxy

This indicator provides information on the extent that
admin data are used in the statistical output as a proxy
or are used in calculations rather than as raw data.

This indicator should be calculated on the basis of the
statistical output — the number of required variables
derived indirectly from admin data (because not
available directly from admin or survey data) should be
considered.

No. of required variables which are derived using admin data as a proxy
No.of required variables

X 100%

Note. If a combination of survey and admin data is used, this indicator
would need to be weighted (by number of units).

If double collection is necessary (e.g. to check quality of admin data),
some explanation should be provided.

This indicator could also be weighted in terms of whether or not the
variables are key input to the statistical output.

source

K-Q
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Ongoing Indicators Set Checklist

Quality Indicator Study - Administrative Records Quality Assessment
Objective:

» Develop standardized quality indicators for administrative records quality
evaluation

» Create a comprehensive framework for systematic quality assessment of
administrative data sources

Methodology & Sources:
80 different indicators analyzed and evaluated from international methodologies:

> BLUE-ETS (European Statistical System)

> UNSD (United Nations Statistics Division)

»  Statistics Netherlands

»  Statistics Sweden

»  Statistics New Zealand

»  Office for National Statistics (UK)

> ESSNet KOMUSO (Quality of Multi-source Statistics) K-Q
TSE-ISO-EN
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Ongoing Indicators Set Checklist

Key Quality Dimensions:
e Technical Controls/Accessibility
» Readability and file accessibility
» File declaration compliance
» Record count validation
e Accuracy
» Authenticity checks
» Inconsistency detection
» Logical validation controls
e  Completeness
» Missing data assessment
» Coverage evaluation
 Timeliness
» Timeliness and Punctuality
» Temporal Consistency
* Integrability

» Structural Compatibility
» Variable Linking Potential

K-Q
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Ongoing Indicators Set Checklist

Special Validation Processes:
> RARR & RADR (Revenue Administration): 4-stage validation system
> SSDR (Social Security Institution): 11 different procedure packages

Project Goals:

» Establish objective criteria for measuring input, process, and output
quality

» Standardize administrative records quality evaluation
» Implement systematic quality assessment framework
» Future integration with Quality Monitoring and Assessment Tool

(QMAT)
» Establish periodic monitoring system for continuous quality
improvement

K-Q
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Experiments of Indicator Sets

v' BLUE-ETS
v' ESSNet
v" NSI's Quality Checklists (UK, Norway, Netherlands etc.)

v" IPA 2017 Project in TurkStat by Subject Matter Unit (BRD)

K-Q
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Final Indicators Set

> The quality of the
= input (data) is
@ evaluated whether
D it includes the
’ necessary

+> preparations for the
> use of the

Q. administrative

c

its
the

record and
inclusion in
statistical

production system.

>, Records
= from

Process Qual

coming
different
sources and
belonging to the
same legal unit (i.e.
identified by a
common tax
identification
number) are
integrated to create
a statistical record
set.

>, The quality of
statistics obtained
in the output is
being examined in
O’ terms of how well it
+— Mmeets user needs.
> The accuracy &
reliability,
coherence,
timeliness and
completeness of
the SBR are
evaluated.

K-Q

TSE-IS

9001

O-EN




VN
TURKISH STATISTICAL INSTITUTE 1“"(

SBR’s Final Indicators Set

Timeliness

Coverage

Completeness

*Revenue Administration Registry Records (RARR)
*Revenue Administration Declaration Records (RADR)
*Social Security Declaration Records (SSDR)

Time delay measured in day/months/between the arrival

date (S(t)) and the reference date (t) of the data received
from the source for RARR* (1), RADR* (2) and SSDR* (3).

Number of records sourced from Revenue Administration
Registry Records (RARR) (1),

Revenue Administration Declarations Records (RADR) (2)
, Social Security Declarations Records (SSDR) (3).

% missing information in company name (1), legal status
(2), addresses (3), economic activity code (4) fields in the

Revenue Administration Registry Records (RARR) data
set.

K-Q
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SBR’s Final Indicators Set

Match rates between the main data
Process sources (RARR, RADR, SSDR) (1), the

Quality Coverage number of true positive (2) and false

positive (3) legal units.

K-Q
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SBR’s Final Indicators Set

Coverage

Completeness

Timeliness

Accuracy

The change in the number of active enterprises from the previous year to
the current year (1)

the number of reactivated enterprises (2)

the number of units according to the characteristics of the resource (based
on NACE code, employees, NUTS and activity status), including the total
number of units (in terms of enterprise and employees) on the basis of
activities and employees and the distribution according to NACE (3).

Number of units with 6-digit national code (1), missing enterprise
name (2), missing or non-standard addresses according to the
National Address Database (3) and, missing phone number (4).

Time delay between draft and annual framework versions of SBR (1),
time delay between the publication date of the SBR and the reference
year (2) and, time spend last update of the annual part of the SBR
framework before freze (3).

Deterministic (automatic) rules-based estimated number of inactive
units (1), number and percentage of NACE units with errors corrected
manually by SBR staff or through surveys (2).

K-Q
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Administrative and Other Data Sources: UNSD Checklist
TurkStat Experince

» Housing sales statistics developed by the United Nations Statistics Division
(UNSD) were evaluated within the scope of the "Administrative and Other Data
Sources" framework.

» Only the sections marked as "new source" and "mandatory"” were completed;
however, a significant portion of the "optional” items could not be filled.

Out of a total of 55 questions:

» 30 questions were answered,
21 were assessed as fully compliant,
9 as partially compliant,

YV V V

and 25 questions were either not answered or deemed not applicable, primarily
due to limitations in data access or because they were intended for the data
owner (e.g., questions requiring direct input from the data provider).

K-Q
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Administrative and Other Data Sources: UNSD Checklist
Reviews

» Some questions include multiple sub-statements, where different levels of
compliance (e.g., Full and Partial) may apply to different parts. This creates
ambiguity in scoring, and it raises the question of whether such items should be
split into separate sub-questions (e.g., 3b) for more accurate assessment.

Suggested practices Instruction

(please provide your
assessment where
indicated as
mandatory [16])

3.b. There is information about the legal status, type of organization, Optional
residency, purpose or mandate and the management or leadership of the
data provider which is regularly updated.

» There is currently a lack of clarity regarding the reporting procedure for this
checklist, including which institution or individual will be responsible for compiling

and submitting the results. K-Q
TSE-ISO-EN
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Administrative and Other Data Sources: UNSD Checklist
Proposal

Alignment with International Quality Frameworks

» Questions included in the checklist can be mapped to relevant principles from
the Code of Practice (CoP) or the United Nations Quality Assurance Framework
(UNQAF). This alignment will enhance consistency, transparency, and
comparability across countries and statistical domains.

Digital Implementation and Automation Potential

» The checklist can be implemented through an electronic platform, allowing for
more efficient data entry and management. Furthermore, information entered
into the "Explanation" column can be automatically categorized and reported
according to corresponding quality principles, reducing manual workload and
enabling real-time quality assessment.

K-Q
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Challenges

Standardisation is not easy

Quality may be subjective (scoring)

Hard to know which method/indicator is feasible
Coordination is necessary

A plan from start to finish or end-to-end is needed

YV V YV V VY V

A steep learning curve in the beginning

K-Q
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Future Improvements

v' The template of measurable indicators produced by subject matter units can
be customized and standardized according to the needs of the institution.

v Indicators can be measured (scorring) and monitored periodically.

v' The indicators can be used in the development of the Quality Monitoring and
Assessment Tool’s Questionnaire.

v' This established template and indicators can facilitate ease in quality
reporting for us.

K-Q
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Thank you for your attention...

[ Contact: nurcicek.ozenc@tuik.gov.tr J
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