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Data Quality Assessment Framework for 1TU

1. Introduction

Several other international organisations, inclgd@ECD, ECB, and Eurostat have defined a
quality assurance framewoffor their internal use in collecting, processingl alisseminating
statistical data. Although ITU has a very much Mgnastatistical program than these
organisations there is every reason to supposestitht a framework, scaled appropriately to the
scale of ITU’s statistical activities, would be efjy useful.

As the main mission of ITU is “to enable and fodtee growth and sustained development of
telecommunication networks and services...", the &aork is referred to as data quality
assessment framework (DQA#®) emphasise that it refers to activities relatedhe collection
processing and dissemination of statistical daiatmITU as a whole.

The main benefits expected from the DQAF are thatli:

» provide a systematic mechanism for facilitating dhgoing identification of quality
problems and possible actions for their resolution;

» provide a basis for creating and maintaining a datdity culture within ITU;

» stimulate and maximize the interaction among ITaffshvolved in production or use of
statistics;

* (give greater transparency to the processes by vatatistics are produced and their quality
Is assured and thereby reinforce ITU’s image assiworthy provider of good quality
statistics;

» provide reference material that can be helpfutfaining;

» provide a mechanism for the exchange of ideas alitg@ssurance with other producers
and users of statistics, at international and natitevels.

Whilst the DQAF was developed with the statistioplerations of ICT Data and Statistics
Division in mind, it is equally applicable to op&oms of other statistics producing units within
the ITU, specifically the Regulatory and Market Eamment Division (RME).

The intended readership/users of the DQAF are:
» |DS staff — the DQAF provides a framework for assesnt of statistical activities;

* |TU and BDT senior management — the DQAF providemdication how quality may be
assessed;

* NSOs and NRAs — the DQAF provides quality guidediaad an indication of roles NSOs
and NRAs as data providers can play in quality izsg1e;

» Data users — the DQAF provides users of ICT siesistith evidence of quality assurance
by ITU.

Development of the DQAF

The DQAF was prepared by an expert in statistieah djuality, Michael Colledge under the
supervision and with the support of the ICT Datd &tatistics Division. A preliminary outline
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was discussed at a combined meeting of the Experipgzon Telecommunication/ICT Indicators
(EGTI) and the Expert Group on ICT Household Inthes (EGH). Comments were obtained
from members of both working groups and were takemaccount in preparing this version.

In developing the DQAF there was no need to reihviea wheel as several quality assurance
frameworks for statistical organisations have b@d®reloped in recent years and advantage could
be taken of their contents and experience in the&. Particularly influential international
documents include the following.

* Fundamental Principles of Official Statisticsndicating how national statistical systems
should be organized in order to produce appropaatkreliable data that adhere to
appropriate professional and scientific standards.

* Principles Governing International Statistical Agties— comprising principles and
practices that were developed and publicized bYCtG8A and that should underpin the
production of statistics by an international orgation;

* UN Statistical Commission National Quality Assurakcamework (NQAF}- a template
that provides the general structure within whiadoantry can formulate and operationalize a
national quality assurance framework.

» European Statistics Code of Practice (ESCeReveloped by Eurostat, comprising
principles and indicators relating to statisticavieonment, processes and outputs of
European NSOs and agencies.

» European Statistical System Quality Assurance Freonke (ESS QAF)- developed by
Eurostat, the focus of the framework is to assistiplementation of the ESCoP by
European NSOs and Eurostat.

» Data Quality Assessment Framework (IMF DQAR)eveloped by the IMF Statistics
Division for use by NSOs and other national goveentragencies collecting and
disseminating statistics.

* Quality Framework and Guidelines for OECD Statiatidctivities (OECD QFG)-
developed by the OECD for managing quality witiéhawn organization.

» European Central Bank Statistics Quality Framew@#KB SQF) developed by the ECB
for managing quality within its own organisation.

As the organisations authoring these documents haweh bigger statistical programmes than
the ITU, although the quality principles remain rnube same whatever the organisation, the
framework itself has been appropriately simplified I TU.

DQAF Components

The DQAF has four components.

* The first component is a setwfderlying principlesproviding the basis for formulating the
DQAF.

* The second component is a setjoélity dimensiondjighlighting the various aspects of
data and process quality.

* The third component is a setauality guidelinesgcomprising good practices for assuring
quality.
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* The fourth component iguality assessment and improvement progreemprising a set of
procedures for ensuring that quality is reguladgessed and appropriate quality
improvement actions are implemented.

2. Underlying Principles

The underlyingPrinciples Governing International Statistical Adties upon which the DQAF
is based were formulated by the Committee for tleer@ination of Statistical Activities and
endorsed by the chief statisticians/coordinatorstafistical activities of UN agencies in 2005.
They are as follows.

1. High quality international statistics, accessible for all, are a fundamental element of global
information systems

Good practices include:

* Having regular consultations with key users bo#ida and outside the relevant organisation
to ascertain that their needs are met

» Periodic review of statistical programmes to ensheé relevance

* Compiling and disseminating international statstiased on impartiality
» Providing equal access to statistics for all users

» Ensuring free public accessibility of key statistic

2. Tomaintain thetrust in international statistics, their production isto beimpartial and
strictly based on the highest professional standards

Good practices include:

» Using strictly professional considerations for demmis on methodology, terminology and
data presentation

» Developing and using professional codes of conduct

* Making a clear distinction, in statistical publicets, between statistical and analytical
comments on the one hand and policy prescriptideaglivocacy comments on the other

3. The public hasaright to be informed about the mandates for the statistical work of the
organisations

Good practices include:
* Making decisions about statistical work programipeislicly available
* Making documents for and reports of statistical timgs publicly available

4. Concepts, definitions, classifications, sources, methods and procedures employed in the
production of international statistics are chosen to meet professional scientific standards
and are made transparent for the users

Good practices include:

» Aiming continuously to introduce methodological impements and systems to manage and
improve the quality and transparency of statistics
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* Enhancing the professional level of staff by enagurg them to attend training courses, to
do analytical work, to publish scientific papersiaa participate in seminars and
conferences.

» Documenting the concepts, definitions and classifims, as well as data collection and
processing procedures used and the quality assetsoaeried out and making this
information publicly accessible

» Documenting how data are collected, processed msdrdinated, including information
about editing mechanisms applied to country data

* Giving credit, in the dissemination of internatibatatistics, to the original source and using
agreed quotation standards when reusing statwtigmally collected by others

* Making officially agreed standards publicly avalab

5. Sources and methods for data collection are appropriately chosen to ensure timeliness and
other aspects of quality, to be cost-efficient and to minimise the reporting burden for data
providers

Good practices include:

» Facilitating the provision of data by countries

*  Working systematically on the improvement of thedliness of international statistics

» Periodic review of statistical programmes to mirsienthe burden on data providers

* Sharing collected data with other organisations@ii@cting data jointly where appropriate

» Contributing to an integrated presentation of statl programmes, including data
collection plans, thereby making gaps or overldparty visible

* Ensuring that national statistical offices and othegtional organisations for official statistics
are duly involved and advocating that the Fundaaidtrinciples of Official Statistics are
applied when data are collected in countries

6. Individual data collected about natural personsand legal entities, or about small
aggregates that are subject to national confidentiality rules, areto be kept strictly
confidential and are to be used exclusively for statistical purposes or for purposes
mandated by legidlation

Good practices include:

» Putting measures in place to prevent the directdirect disclosure of data on persons,
households, businesses and other individual regmsd

» Developing a framework describing methods and ghoees to provide sets of anonymous
micro-data for further analysis by bona fide reskars, maintaining the requirements of
confidentiality

7. Erroneous interpretation and misuse of statistics are to be immediately appropriately
addressed

Good practices include:
* Responding to perceived erroneous interpretatiodmaisuse of statistics
* Enhancing the use of statistics by developing etitucal material for important user groups
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8. Standardsfor national and international statistics are to be developed on the basis of
sound professional criteria, while also meeting the test of practical utility and feasibility

Good practices include:

» Systematically involving national statistical of#f& and other national organisations for
official statistics in the development of

* international statistical programmes, including deselopment and promulgation of
methods, standards and good practices

* Ensuring that decisions on such standards ardrfseeconflicts of interest, and are
perceived to be so

» Advising countries on implementation issues conogrinternational standards

* Monitoring the implementation of agreed standards

9. Coordination of international statistical programmesis essential to strengthen the quality,
coherence and governance of international statistics, and avoiding duplication of work

» Good practices include:

» Designating one or more statistical units to immatrstatistical programmes, including one
unit that coordinates the statistical work of thgamisation and represents the organisation
in international statistical meetings

» Participating in international statistical meetiragsl bilateral and multilateral consultations
whenever necessary

*  Working systematically towards agreements abouthgomconcepts, classifications,
standards and methods

» Working systematically towards agreement on whates to consider as authoritative for
each important set of statistics

» Coordinating technical cooperation activities withuntries between donors and between
different organisations in the national statistgdtem to avoid duplication of effort and to
encourage complementarities and synergy

* to the improvement of statistics in the organisaiand in countries
10. Bilateral and multilateral cooperation in statistics contribute to the professional growth of

the statisticians involved and to the improvement of statistics in the organizationsand in
countries

Good practices include:

» Cooperating and sharing knowledge among internatiorganisations and with countries
and regions to further develop national and redistaistical systems

» Basing cooperation projects on user requirementsngting full participation of the main
stakeholders, taking account of local circumstamresstage of statistical development

* Empowering recipient national statistical systemd governments to take the lead

» Advocating the implementation of the Fundamentaidfples of Official Statistics in
countries

»  Setting cooperation projects within a balanced alvstrategic framework for national
development of official statistics
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3. Quality Dimensions

Introductory Remnarks

It is generally agreed that, whilstatistical produciquality can be summarized in line with the
definition in the ISO 9000 Series for any produsfiaess for usethere is a need to elaborate
this definition in terms of the various quality asfs ordimensions Many versions of quality
dimensions have been proposed over the last 23,ysast of which contain essentially the
same ideas and all of which include a significaqgasmsion of the original narrow interpretation
of quality as simplyaccuracy

In developing the following set of dimensions pautarly influential documents are:

* theOECD Quality Framework and Guidelinéhe primary source);

* the generidNational Quality Assurance Framework (NQAF) Temptveloped by UN
Statistical Division and endorsed by the UN StatgdtCommission; and

» the European Statistical System quality dimenstbaswere subsequently incorporated in
theEuropean Statistics Code of Practice

The ITU quality dimensions are in two groups: thosating todata qualityand those relating to
process qualityThe latter group is important as well designed arelcuted processes provide
the basis for data quality.

Data Quality Dimensions

1. Relevance

Therelevanceof a data product is the degree to which the gatae to address the purposes for
which they are sought by users. Relevance has thepects: coverage of the required
population (completeness); inclusion of the appedprcontent: and use of appropriate concepts.
Relevance is further characterised by the metih@fdata uses in terms of the ITU mandate.

Typically a data product has multiple users andsus€hus, measuring relevance requires the
identification of user groups and their needs, sthiécognizing that these may change over time.

Relevance may be indirectly assessed by ascemgawether there are processes in place to
determine the views of users and the uses they ofake data.

Users of ITU data may be divided into two main grsu
* internal users primarily analysts within ITU divisions; and

» external users including other UN organisations, other interoa&l organisations, national
governments, national statistical offices and otlagronal organisations, academic
institutions and the media.

Whilst internal users are the very important, itessential that the content and format of
published outputs be adapted to the full rangeudfemces.

2. Accuracy

The accuracyof a data product is the degree to which the dateectly estimate or describe the
guantities or characteristics they are designedné&asure. Accuracy refers to the closeness
between the values provided in the product anduh&nown) true values. Accuracy has many
attributes, and in practical terms there is nolsimyerall measure of it. Typically, accuracy is
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described in terms of the errors, or the poterdighificance of errors, introduced at various
stages in the production process from initial asijon of the data to dissemination of
aggregates.

In the case of data from sample surveys, the ns@jorces of error are coverage, sampling, non-
response, response, processing, and seasonalnaeljistor data from censuses there are no
sampling errors. For data from administrative sesy there are also no sampling errors, but
there are additional problems due to mismatchingdofinistrative concepts or classifications to
statistical requirements.

An aspect of accuracy, commonly referred toedigbility, is the closeness of the initially
released values to the subsequent values of datses. In this context it useful to consider the
sources of revision, which include (1) replacenwdrgreliminary source data with later data, (2)
replacement of projections with source data, (gnges in definitions or estimating procedures,
and (4) updating of the base year for constanepatimates.

The accuracy of the data produced by ITU is largitermined by the accuracy of the data
received from the contributing organisations. ITdfivaties can improve accuracy; for example,
qguality checks may detect errors in data providgdcbntributing organisations and lead to
improvements in these data. Alternatively ITU atgs can have an adverse effect, for example
by introducing errors during the processing stages.

3. Credibility
The credibility of a data output refers to the confidence thatsuptace in that product based

primarily on their image of the data producer amel product, i.e., thbrand image It is based
on the usergperceptionof accuracy as well as the actual accuracy.

Credibility is built over time. An important aspet trust in the objectivity of the data. This
implies that the data are perceived to be prodpcefessionally in accordance with appropriate
statistical standards, and that policies and prestare transparent. In particular, data are not
manipulated, nor their release timed in respongmlitical pressure.

Another aspect of credibility is trust in the intidg of the production process. To obtain
complete coverage ITU may impute data for missingntries; to improve accuracy it may
adjust data received. The extent to which thisvedl done and well understood affects
credibility. Also, once agreement between ITU amdorganisation has been reached on how
data will be provided or imputed, the agreementukhmot be subsequently withdrawn in
response to political pressure.

4. Coherence

The coherenceof a data product reflects the degree to whicls itogically connected and
mutually consistent with other data products. Gehee implies that the same term should not
be used without explanation for different conceptslata items; that different terms should not
be used without explanation for the same conceptdaa item; and that variations in
methodology that might affect data values shoukdoeomade without explanation.

Coherence in its loosest sense implies the datdaadeast reconcilable." For example, if two
data series purporting to cover the same phenomi¢iea, the differences in time of recording,
valuation, and coverage should be identified sottieseries can be reconciled.

Coherence has four important sub-dimensions.
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» Coherence within a datasehplies that the elementary indicators are basedoonpatible
concepts, definitions, and classifications andlmameaningfully combined. Incoherency
within a dataset occurs, for example, when indicasdues that should add up to a total do
not.

» Coherence across datasétsplies that the data are based on common cona#gdiaitions
and classifications, or that any differences apared and can be allowed for. An example
of incoherency across datasets would be house@dldisage could not be reconciled with
ICT supply. Unexplained inconsistencies acrosasds can seriously reduce the
interpretability and credibility of ITU statistics.

» Coherence over timenplies that the data are based on common conadgfisitions, and
methodology over time, or that any differencesex@ained and can be allowed for.
Incoherence over time refers to breaks in a seemgdting from changes in concepts,
definitions, or methodology.

» Coherence across countrigaplies that, from country to country, the data based on
common concepts, definitions, classifications amthmdology, or that any differences are
explained and can be allowed for. Ensuring colereaross countries, commonly referred
to asharmonizationis one of the major sources of value added by, ITU

Metadata plays a fundamental role in explainingsjiids changes in concepts or methodologies
over time and across countries.

5. Timeliness and Punctuality

The timelinessof a data product is the length of time betwesraitailability and the event or
phenomenon it describes. Timeliness is assessednis of a time scale that depends upon the
period for which the data are of value, i.e., arfficgently timely to be acted upon. The concept
applies equally to short-term or structural indicat the only difference is the time scale.

Although ITU processes themselves can have an se\edfect, for the most part the timeliness
of ITU data products is determined by the timelgekthe data it receives from the contributing
organisations.

Punctualityimplies the existence of and adherence tlata product dissemination scheduke.
data product is punctual if it is disseminatedéonadance with the schedule. In the case of data
published externally the schedule may compriset afstarget release dates or may involve a
commitment to release data within prescribed tiexogl. (Here “release date” refers to the date
on which the data are first made publicly availalidg whatever medium, typically, but not
inevitably the web site).

A dissemination schedule assists:

* internal users, by enhancing their capacity to iteir work based on target internal
dissemination dates for data they require;

» external users, by improving their capacity to mikely use of ITU statistics;

There may be occasions when ITU simply cannot adteithe dissemination schedule due to
the late acquisition of data from input sourcesn such circumstances advance warning
regarding the delay in dissemination should be camoated to users.

Although timeliness and punctuality are differenhcepts they are grouped together in a single
quality dimension for two reasons, first becausarteeparate achievements are heavily inter-
related in practice, and second to be in line witarnational standards and practices.
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6. Accessibility

The accessibilityof a data product reflects how readily the data loa discovered, located and
accessed from within ITU data holdings. It includles suitability of the formats in which the

data are available, the media of dissemination,aVeslability of metadata and user support
services, and, in the event that there is a chéngeaffordability of the data to users.

From the perspective of data availability, ITU ssare divided into two very distinct groups:
internal users; and external users. Typically,abse of the differences in access methods,
internal users can access data earlier and in ol than external users. Thus these two
groups may have quite different perceptions of ssibdity.

The range of different external users leads toréed for multiple dissemination formats and
selective presentation of metadata. A publicapiolicy should be articulated and made publicly
known.

7. Interpretability

The interpretability (sometimes calledlarity) of a data product reflects the ease with which
users can understand and properly use the data.d&bece of interpretability is largely
determined by the adequacy of the definitions afcepts, target populations, indicators and
other terminology describing the data, and itstitons.

If there are several dissemination mechanisms #meuld be harmonised in order to avoid
confusing users.

Coping with the needs of the broad range of exteusars leads to the use of metadata
presentation in layers of increasing detail. Taetent and format of published products should
be adapted to the different target groups.

Balancing Data Quality Dimensions

The data quality dimensions are not mutually exetisn the sense that there are relationships
between the factors that contribute to them. Fadeading to improvements with respect to one
dimension may result in deterioration with respéztanother. Thus, in designing a data
collection and products, it is often necessaryddé-off quality in one dimension with quality in
another. The most significant trade-offs to coesg@le as follows.

» Accuracy and timelinessThis is probably the most frequently occurringl @amportant
quality trade-off. Improvement in timeliness candidained by terminating data acquisition
earlier and compiling products based on a smallerber of countries and/or reduced
editing. However, as this reduces accuracy, theeels to be a trade-off. For major
products a compromise is to disseminate a prelirpinarsion of the data product based on
partial acquisition and then one or two reviseddpats based on successively more
acquisition and editing. The size of the revisibeveen preliminary and revised products
is an indicator of degree of accuracy that is begificed in order to produce the increased
timeliness.

» Relevance and accuracyRelevance can be increased by acquiring moeeitdahs, but
accuracy may be diminished because the additiatalare less reliable. Conversely
elimination of inaccurate data items will increaseuracy but reduce relevance.
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* Relevance and timelines§imeliness may be improved by reducing the nurobeata
items collected or by replacing those that areaiiff to collect by ones that are easier. This
will have a negative effect on relevance.

* Relevance and coherencemprovements in relevance, for example by retledj the
indicators for which data are collected, or movio@ later version of a classification, will
reduce comparability over time, perhaps to thetpafimequiring a series break. Conversely,
the desire to retain comparability over time mayilit changes in content required to
improve relevance.

» Accuracy and coherencdmproved methods may increase accuracy but eedoicerence
by introducing changes in data that are attribetédlchanges in methods not in what is
being measured. Conversely, the desire to ret@ierence may inhibit the changes required
to improve accuracy.

Process Quality Dimensions

8. Sound Methodology

Sound methodologsefers to the use of international standards agst practices through all
stages of a data collection from identificationrefuirements, through design, data collection,
processing, analysis, dissemination, archiving @raduation. Application of standards and best
practices not only engenders ITU process and ptoguality, it fosters comparability across
organisations and countries.

Sound methodology includes both theory and itsiepibn in the sense of ensuring that, not
only are procedures well designed, but also theyall implemented and documented, and that
staff are well informed and trained.

9. Sound Systems

Sound systemsefers to the use of international standards aest Ipractices in systems
development, including liaising with systems depels in other statistical organisations and
making optimum use of off-the-shelf or shared stital products where available.

Sound systems also includes both theory and itécagipn in the sense of ensuring that systems

are well designed, developed, implemented and dented, and that staff are well trained in
their use.

10. Cost-Efficiency

The cost-efficiencywith which data products are produced is a measiutiee costs incurred and
resources expended relative to the benefits optbducts. The aim is to produce a specified set
of products of specified quality at minimum cost.

Efficiency can affect all dimensions of product bijyain the sense that, if a product can be
produced more efficiently with the same qualityerththe resources released can be used to
improve any dimension of the quality of that prodwc other products, or to create new
products.

Two types of costs are incurred:
* the costs to ITU of acquiring, processing andetigsating the data;
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» the costs incurred by the NSOs and NRAs from wihehdata are acquired. These costs
depend significantly on whether or not these naii@nganisations collect the data for their
own purposes. If they do, then the costs are &afligrthose of repackaging and
transmitting data already collected. Otherwise e the full costs of data collection.

ITU never collects data directly from basic unitpdrators, households, and individuals) to
which the data refer and that provide the origelamentary data. Thus their costs in responding
are of only indirect concern.

ITU acquires ICT data for EU member countries fr&urostat. Eurostat is collecting this
information in pursuance of an EU regulation andsthttle or no additional burden is imposed
by ITU.

4. Quality Guidelines

Introductory Remarks
The guidelines are presented in two broad groupsset applying to anindividual statistical
production proceswithin ITU; and those applying to the ITéfatistical infrastructure.

For the purposes of presenting guidelines for aistitaal production process, the various
activities associated with the collection are suioigid into eight subgroups corresponding to the
phasesdefined in theGeneric Statistical Business Process Model (GSBRMblished by
UNECE, which is the international standard. Theugs have been slightly expanded to include
certain closely related statistical infrastructactivities, namely managingrovider relations,
managing user relations and assuring quality

The remaining activities associated with the dia# infrastructure are presented in three
subgroups, namelyassure methodology impartiality, objectivity atdnsparency; manage
metadataandmanage human, financial and technological resosirce

Even though not explicitly referenced, staff tramis part of every subgroup.

In principle, for each subgroup of statistical aitiées thus defined, the guidelines should include
the following:

1. Scope- a short description of the statistical actigtie which the guidelines refer;

2. General guidelines statements of best practice reflecting the afitke guidelines in
general terms;

3. Detailed guidelines- covering all aspects of quality and performatocee addressed;

4. Monitoring mechanisms the methods by which adherence to the guidefimght be
monitored, including quality and performance intlica and quality assessments; and

5. Reference documentatiendocuments that elaborate the guidelines andattere
instrumental in their formulation.
This first version of the DQAF contains only Sc@rel General Guidelines.

The General Guidelines may also be used as assdsament checklist. The degree to which
current activities correspond to each statemeritest practice can be assessed on a five point
scale:

e +2: completely
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e +1: for the most part
. 0: not applicable

* -1: to alimited extent
e -2: notat all

The scores can be aggregated across each actigitp,gand over all groups, to give summary
quality scores that can be monitored over timecampared with other statistical production
processes and products assessed using the sarkbsthec

1. Specify Needs and Manage Users

Scope

This group includes all activities associated veitiyaging users to identify their statistical needs,
proposing strategic options for meeting these neaad, if required, preparing a business case
for changes to the production process and produtiscludes: maintaining a knowledge of, and
good relationships, with users, and examining thtistical needs in detail, checking the extent
to which current statistical production process atiter data sources meet these needs; defining
the general content of new or changed statisticadiycts to meet the needs; and preparing a
business case where needed to secure approvaleandreces to re-engineer the production
process and/or produce new or changed statistics

General Guidelines

ITU has:

* recently determined the needs, or changes in némdbe statistical data products it
produces;

» categorised the users and potential users by tiypsecand data needs;

* reviewed user requests, queries and comments withwato identifying new or changing
user needs.

* identified the most important, say 20, individuakts and discussed their needs and
specified in detail the corresponding data requinetst

» established memoranda of understanding, servied &reements or equivalent for
provision of data to key users;

» conducted user satisfaction surveys on a regukis;ba

» identified the relevant populations and indicaforswhich data are required and the
appropriate definitions and classifications;

» evaluated data currently available from other sesiand determined the extent to which the
data requirements can be met with data from thess sources;

» prepared the business case for development, otasuias revision, of the statistical process
and products;

* consulted with key users on proposed changestistgtal products;

» shared information about new or revised statispoatiucts with ITU divisions thereby
maximizing the possibility of data coherence andimizing the risk of duplication of effort
and waste of resources;
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» provided opportunities to interested staff in didfiet divisions to contribute to the
development or redevelopment of the data produgtioness;

* maximised use of existing data sources before ddnigaon data additional collection;
» facilitated sharing of ICT related data betweensions within ITU;
» ensured the coherence of all ICT related data eemtjand produced by ITU;

2. Design Statistical Production Process and Statistical | nfrastructure

Scope

The statistical activities in this group followin, and build on, the results of specifying user
needs. They include the research and design weelled to define or redefine, as needed, the
statistical concepts and indicators, and the daltaation, processing, storage and dissemination
procedures required to produce the envisagedtstatiproducts. They include specification of
the metadata that are inputs to and outputs frothegroduction process, and general design of
the systems and workflows that support and end&lelefficient conduct of the procedures.

General Guidelines

ITU has:

» defined and justified the scope and content,dauntries to be included, indicators and
classifications;

» identified and used the most appropriate concelfiitions, and classifications, where
possible taking advantage of those already devdlapd used by the international statistical
community;

* identified and reviewed all possible available dadarces and selected the most appropriate;

» designed efficient and effective data collectiostsgns and procedures, including making
formal agreements with providers where required,;

» designed efficient, effective and integrated datec@ssing procedures and systems for
coding, verifying, imputing, estimating, integragirand disseminating data products, using
internationally accepted methods to the fulleseeipossible;

» designed statistical products, including tablesaskts, databases and analyses in
accordance with the specified data requirements;

» identified and included all the metadata requicedupport data collection and production
and to inform users;

* involved experts in data collection and processamgl in ICT statistics, wherever available;
3. Build Statistical Procedures and Systems

Scope

The statistical activities in this group cover binlg procedures and systems to support the
production process and infrastructure and testhgmt prior to production. They include
building the data collection tools, data reposésyi processing tools, management control
functions, and metadata management tools. Théydaaonfiguring workflows to handle data
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transformations from acquisition to archiving. Vhmclude producing documentation and
training production staff, providers, and usersse of the systems and procedures.

General Guidelines

ITU has:
* built efficient data collection tools;

* built appropriate and efficient data storage meigdmas, for example using databases rather
than worksheets for data storage;

»  built efficient and effective processing tools andtadata management tools;

» configured smooth workflows in which all activitiegthin the entire production process fit
together efficiently without gaps or redundancies;

* documented all systems and procedures;
» trained production staff, providers and users i afsthe systems;

» recently specified and met deadlines for introductf new statistical products and/or
reengineering of statistical processes;

» and if so, tested all new procedures and systefasejgutting them into production.
4. Collect Data and Manage Provider Relations

Scope

The statistical activities in this group refer teetactual acquisition of data, using the various
sources and collection modes specified in the depigase, and storing the data acquired
securely in an appropriate repository. They inelimiplementing procedures and systems for
data collection from NSOs, NRAs and databases tierotinternational or commercial
organisations, including follow-up in the eventrain-response or dubious data values. They
include liaising with providers, making them awafethe reasons for and specifics of the data
required, and responding to their comments, quamescomplaints. They include ensuring that
the data and associated metadata are loaded suiitadle repository.

General Guidelines

ITU has:

» ensured that NRAs and NSOs are totally familiahwilite reasons for data collection and the
precise meanings of the indicators to be provided?

* implemented efficient and effective procedurescfatecting data and associated metadata
from these providers?

* made provision for responding to comments, quenescomplaints from these providers?

* monitored and followed up non-responses and pagglonses and thus ensured that as much
of the required data and metadata are collected?

* where appropriate, implemented procedures to otz and corresponding metadata from
the databases of other international or commeocgdnisations?

» ensured the risk of errors in data and metadataisiiqn is minimised?
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* minimised the reporting burden on organisationwipling data and metadata?
* minimised ITU resources spent in data and metaatajaisition.

» ensured that all information concerning data anthdata flows between any organization
within a country and ITU is reported to the court$O (in view of its role as statistical
coordinator for the country);

* implemented procedures that ensure data and matadatoaded into a suitable repository;
5. Process Data

Scope

The statistical activities in this group refer tetverification, editing, harmonisation and

imputation of incoming data and their preparation dnalysis. They include integrating data
from various sources and classifying and codingnthehere needed; applying checks that
identify missing, invalid or inconsistent data oetadata; imputing missing values for which no
data have been received or for which data are quade or in error; applying adjustments to
harmonise data across countries; deriving valuesirfdicators for which data are directly

acquired, compiling totals, averages and ratiosrégions, and measures of dispersion; and
storing data and metadata in databases from whata ¢an be readily extracted for

analysis purposes, statistical products can be bedypand users internal to ITU can make
extracts.

General Guidelines

ITU has:
* implemented efficient and effective procedures syslems for data collection;

* implemented efficient and effective procedures syslems for data, verification, editing,
harmonisation, including a full range of validityerks and edits;

« implemented efficient and effective procedures syglems for derivation and imputation;

* implemented efficient and effective procedures syslems for aggregation, including
production of totals, averages and ratios for negi@nd measures of dispersion;

» implemented efficient and effective procedures syglems for storage of data and metadata
in an internal database from which statistical picigl can readily be compiled and internal
users can make extracts;

ITU does:
* minimize the human resources required for datanagihdata processing by good workflow
management;

» collect, review and analyse all operational metadatluding non-response rates, indicator
non-response rates, indicator imputation rates;

« facilitate internal user access to the data;

» facilitate internal user understanding of the datal their limitations, through provision of
metadata describing procedures and operations;

» facilitate integration of the data with data frother production processes and checked
their coherence;
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6. Analyse Data

Scope

The statistical activities in this group refer toetanalysis required for verification of the
statistical products and their preparation for elissation. They include preparing draft
statistical products, including associated metadathquality indicators and checking that they
will support the analyses for which they were desdy They include undertaking the analyses
required to explain the data. They include scratng, analysing and explaining the data in
relation to expectations and identifying divergenf®m expectations. They include finalising
the statistical products including interpretatiootas, briefings, measures of uncertainty and
other relevant metadata. (In the event that $talsproducts include data for individual
operators or very small groups of operators, thrides also include checking that the data did
not breach any relevant confidentiality rules.)

General Guidelines

ITU does:

» prepare and review draft data products and scratjrinalyse and explain the data in
relation to expectations;

» compare the data with data for previous referememgs, and confront the data with any
related data from other sources;

» view the data from all other perspectives and eststhere is an in-depth understanding of
the data content before dissemination;

* produce and analyse quality indicators;

» discuss the results with internal experts and otisercheck that statistical products and
associated metadata are fit for purpose beforeredtdissemination;

7. Disseminate Statistical Products

Scope

The statistical activities in this group refer ke tdissemination of the statistical products tasise
within ITU and to external users. They includenfiotating and applying a dissemination
strategy, including a release schedule and pripolgy; reformatting the data and metadata as
required and loading them into publicly accessitd¢éabases, and preparing and disseminating
printed publications in accordance with ITU pubiinghand presentation guidelines; notifying
users of the release of the statistical produdtsng briefings for key users and user groups;
promoting the products to ensure that they reaeh widest possible range of users; and
managing communications with internal and exteusars, including ensuring that user queries
are recorded and that responses are provided

General Guidelines

ITU has:
* implemented efficient and effective procedures syslems for data dissemination;
ITU does:
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» notify internal users and enable their accessatiistital products at the earliest possible
opportunity;

* prepare statistical products in accordance witkmait ITU publishing and presentation
guidelines;

* maximize internal and external interpretabilitytioé data products by accompanying them
with appropriate metadata;

* ensure that products are timely and punctual bytaiaing and adhering to detailed activity
and release schedules;

» disseminate statistical products externally, incigdgreparing printed publications and
making databases accessible via the web site;

» give briefings to key users, including senior a#fls of international and national
organisations, large ICT service providers, membétkink tanks, academia and the media;

» promote externally products via wikis and blogs aadial media to ensure that they reach
the widest possible audience, for example;

* manage communications with internal and externatsuy ensuring that user queries are
recorded, that responses are provided,;

8. Evaluate and Assure Quality

Scope

The statistical activities in this phase focus waleation (assessment) of the statistical process
products and infrastructure within the context a@fttad quality assurance framework. They
include developing and implementing the framewankjuding quality principles, dimensions,
guidelines and evaluation procedures.

Depending upon the scale of the evaluation, ams/itnay include: defining the evaluation
objectives and procedures; establishing the evaluateam; assembling the relevant
documentation; analysing the documentation; disngdfe statistical process and products with
the staff responsible for them and with key usemsl @roviders; identifying quality and
performance issues; and making recommendatiorimfoving quality and performance.

The evaluation may refer to one specific repetifjoycle, instance) of the process and product,
or to a particular set of repetitions, for example process and all the products during the course
of the previous five years. The evaluation mayligetweight or detailed, ranging from self-
assessment of the values of key quality and pedoom indicators for a single repetition to a
comprehensive external assessment. In its moatletttform, evaluation involves a complete
review of the products relative to the originalaatquirements and of the production process
relative to the original design.

General Guidelines

ITU has:

* reviewed quality concepts and prepared a datatguedsurance framework, including
guality principles, dimensions, guidelines and assent checkilist;

» defined evaluation procedures and implemented aluatron programme;

» recently conducted a self-assessment of its pramuptocess and/or products;
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recently commissioned an external assessment pifatiiction process and/or products;

In the event that an evaluation has been receatigucted, ITU did:

set the objectives and scale of the evaluation;

provide the evaluation team with comprehensive dwntation;

review and discuss the evaluation results;

based on the results, implement quality and peroca improvements;

based on the results, prepare a business casedilyqand performance improvements and
submit to senior management for support and ressurc

9. Assuring Sound Methodology, | mpartiality, Objectivity and Transparency

Scope

ITU needs to be seen to collect, produce and dissgenstatistics in a manner that is based on
sound methods and that is professional, transpanepartial and objective.

General Guidelines
ITU has:

made known the commitment to follow professionahsdards in collecting, producing and
disseminating statistics that are impartial aneotdye, including by publicizing its data
quality assurance framework;

developed and made public a data disseminatiorypoli

developed and made public a release calendar ichvaiigssemination dates and times are
pre-announced and ensure that any deviations fnerndlendar are announced and justified
to the users;

ITU does:

base the recruitment and promotion of statistitf ®n aptitude and expertise in statistics;

ensure that statistics are produced on an objebtises, determined only by statistical
considerations;

select sources, concepts, methods, processessaamination practices on the basis of
statistical considerations, and national and irggonal principles and best practices;

explain major changes in the methodologies and ré&isions to users;

ensure that statistical releases are clearly distgmed from political/policy statements and
issued separately from them;

ensure that statistical releases and statements atgutess conferences are objective and
non-partisan;

correct errors in data outputs as soon as posaitelethey are detected and inform users;
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10. Manage Metadata

Scope

In broad terms metadata adlata about data In the specific context of quality assessment,
metadata are data about every aspect of the IDStst@ production process and its products.
They are divided into four broad groups:

» Data-related metadatare those metadata that directly describe theatathey are input
and output during the various phases constitutiegoroduction process. Examples are
descriptions of rows and columns in output takéesl descriptions of the contents of a
database

» Definitional metadataare the metadata that describe the concepts dimitidas used in the
production process. Examples are definitions dicators, description of target and actual
populations, question wordings in questionnaires.

* Proceduralmetadataare those metadata that describe the particubmedures that make up
the phases of the production process. An exanfgleocedural metadata is the
specification of the automated verification rulgpleed during data entry. Procedural
metadata are further divided into two typastiveprocedural metadata drive a procedure in
the sense that the procedure cannot commence witiem; andgassiveprocedural
metadata simply document the procedure

* Operational metadatare metadata that describe the inputs and outpatpmcedure, other
than the actual data. Operational metadata andfaither divided into two typesnput
operational metadataomprise metadata thahable and contrahe execution of each
particular instance of a procedur®utput operational metadatomprise metadata that
result from the executioof a particular instance of a particular procebbey include
information to be passed to a later activity. Thé&o includerocess metricslso called
paradatg that are generated during the various produgif@ses. Such metadata are the
source of quality and performance and quality iattics.

Activities associated with managing metadata inelidkntifying and classifying the various
types of metadata of interest; determining how theyto be managed, i.e., obtained, recorded,
accessed and used; building appropriate procedmesystems to do so; and analysing them in
order to better understand and improve the prodngirocess and products.

General Guidelines

ITU has:

» identified and fully documented the various typémetadata, and the needs for and uses of
them;

» designed, built and operated a comprehensive ntatatEnagement infrastructure;
* appointed a single, authoritative registration atiti for each metadata type;

* registered metadata using a registration processshvell documented so there is clear
identification of ownership;

* ensured that metadata are active to the greatesitgossible, thereby ensuring they are
accurate and up-to-date, and paving the way famaaition;
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» ensured that passive metadata are recorded aihehey are created, preferably
automatically as a by-product of the processesghiaérate them;

* ensured that there is a single copy of each meta@diie, which is entered once and can be
accessed or superseded, but not overwritten, eadiees being retained to allow historical
access;

» constructed different views of metadata correspayth the differing needs of the various
users;

* reused metadata wherever possible rather tharategyehem.
11. Manage Human, Financial and Technological Resources

Scope

Managing resources involves ensuring that the Gi@nhuman, and technological resources
available for statistical work are adequate botmagnitude and quality, and are sufficient to
meet the needs associated with the developmeltgctioh, production and dissemination of
statistics.

General Guidelines

ITU does:

* make maximum use of ICT in supporting the statidfrocess;

* measure and analyse the work effort involved irhgdtase of the production process;

» design and conduct statistical activities in edtage such a way as to promote efficiency;

* ensure user feedback is taken into account inmétarg priorities when resources are
limited,;

» ensure that the financial and human resourcesadlaimatch the statistical activities
envisaged;

* review resource allocations on a regular basis.

5 Quality Assessment and I mprovement Programme

Introductory Remnarks

Quality has to be managed through a comprehensinadity] assessment and improvement
programme that draws on and puts into action ttaditguprinciples, dimensions and guidelines
described above. The programme comprises thres tyjquality assessment:

* monitoring quality and performance indicators facle repetition of each statistical
production process;

* annual or biennial quality self-assessment of geioduction process or component of the
statistical infrastructure;

» external quality review of a particular processnfrastructure component on an occasional
basis.

These types of assessment differ from one anothéreir aims, the amount of detail and effort

involved, the frequency with which they are conédcand the sort of recommendations they
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may generate. In all cases the goal is to imprawadity. So there has also to be a process for
ensuring that all recommendations arising from sseasment are implemented where this can
be done with existing resources or are advancesgetoor management for consideration if
addition resources are required.

Monitoring Quality and Performance Indicators

The objectives of identifying and monitoring qugalnd performance indicators (QPIs) are to
quickly check ongoing operations, to monitor parfance with respect to target objectives, and
to identify sources of operational errors and adrteem.

QPIs monitor statistical operations in terms oflqudi.e., effectiveness) and performance (i.e.,
efficiency). They may be divided into two groups:

* product QPIls- monitoring output indicators and analyses;
» process QPIs monitoring all phases of statistical processesiafrastructure;

QPIs for the DQAF have to be developed by the stéfi intimate knowledge of the statistical
activities to be monitored. They must be very ttdhechosen. Too few QPIs, or the absence of
QPIs for key procedures or outputs, result in m&fle monitoring. Too many QPIs, or ill-
chosen ones, overload the production procedurear@na waste of resources.

The procedures involved in development and useRi§ @re:

» define a preliminary set of QPIs;

» designate selected QPIs as béiagand set targets for each of these;

» analyse the values of process and product QP ksafcit repetition of each statistical process;
» take immediate action to address ¢iperationalproblems thereby identified; and

» documenstructuralproblems, i.e., problems that cannot be solvegatational level, and
provide them as input to the next quality self-asseent, and, if serious, let them trigger a
guality self-assessment.

Quality Self-Assessment of a Statistical Production Process and 1ts Products

A self-assessment of quality is conducted by th#& stsponsible for the statistical process on an
annual basis. Its objectives are to help the stdponsible to develop an impression of the
guality of the process and products, and hencdentify structural weaknesses and to propose
guality improvements. It involves:

* Assembling documentation about the process arptotducts;

» Convening one or more meetings with the staff rasjie for all aspects of processing, and
at these meetings reviewing the documentation, ésting the relevant sections of the
checklist, and identifying process and product vaeskes and potential improvements;

» Convening one or more meetings with the princigars and at these meetings reviewing
the products, completing the relevant sectionsiefchecklist and identifying product
weaknesses and potential improvements; and

» Taking action on any improvements that can be implged with existing resources and
documenting improvements that would require addéigesources and/or support from
other areas.

* Presenting a summary of the results to senior ne&anagt.
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Self-assessment is facilitated by use of a selfsmssent checklist. The checklist should cover
all aspects of the production process from idegdtfon to dissemination each viewed in terms of
the quality dimensions. As previously noted, thaldy guidelines

External Quality Assessment

External quality assessment is appropriate on alaegut infrequent basis or if concerns about
quality of products or processes reach a high lelieé assessment objectives are to provide
Division Head and ITU senior management and withobjective view of the quality of the
statistical production process, and hence to ifleatiy structural weaknesses, to propose quality
improvements to address them, and to indicategbeurce implications.

An external quality assessment involves the foltay\steps:

Defining the terms of reference for the assessment;

Identification of the assessment team, involvingeaternal expert, with the manager of the
data collection as a resource person;

Obtaining documentation and the results of recerdiypleted self-assessments;

Convening meetings with relevant ITU staff to fentlelaborate the problem areas and
improvements required to address them;

Convening meetings with the principal users anth&rrinvestigating the problem areas as
reflected in product weaknesses;

Reporting the results of the assessment to ITU gemant in accordance with the terms of
reference.
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