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STATISTICAL SOURCES AND STATISTICAL SYSTEM
IN THE INFORMATION SOCIETY

Carlo Filippucci

1. INTRODUCTION

The enormous amount of electronic information! collected in modern society
in order to meet the needs of a variety of bureaucratic, administrative and mana-
gerial activities for companies, public authorities and institutions, is engendering
two phenomena of particular relevance to statistical systems. The first concerns
the increasing availability of archives in relation to many kinds of phenomena and
subject matters. The second, largely a result of the first, concerns the growing in-
terest in taking full advantage of these records by national statistical agencies and
also by several institutional and private entities emerging as “new data produc-
ers”. All this significantly impacts on statistical systems, poses new problems and
challenges to official statistics, but also requires thinking carefully about the quali-
ties of the statistics drawn from the availability of these large pools of informa-
tion.

The great availability of information to be used for statistical purposes can re-
sult in a real “revolution in data production”. Based on this premise, this paper
tries to outline some of the main implications that this phenomenon may entail
for official statistics and for the Italian statistical system; it also attempt to identify
which issues may arise and how to ensure appropriate standards for data resulting
from non statistical sources. Many issues arise but the paper is mainly devoted to
identify those more general asking for a preliminary investigation. Finally, as
among the new sources of information those coming from bureaucratic-
administrative and managerial activities have an important place, the last part of
this paper will focus on these specific statistical sources and on the issues to be
addressed in order to ensure quality, comparability and coherence to the data
coming from these sources, similatly to those coming from statistical surveys.

!'In this note we define statistical data/statistic a factual piece of knowledge obtained through a
statistical survey. We define instead nformation/ data (without further specifications) the knowledge
of facts, situations, etc. that can be acquired in a variety of ways. Of specific relevance in this paper
are those detiving from the bureaucratic and/or managerial activity of institutions, public administa-
tions and companies.
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If we will succeed in taking the opportunity of this challenge, and to deal appro-
priately with the issues posed by the use of administrative and managerial sources
for statistical purposes it could be possible to make a substantial progress and by
outlining appropriate strategies and methods it would be possible to create the con-
ditions for an increasingly rich, integrated and above all reliable statistical system.

2. CONTEMPORARY SOCIETY AND THE NEW CHALLENGES FOR STATISTICS

2.1. The wealth of sources that can be used for data production

In the last decade, civil society, institutions and the economy have changed
dramatically and Official statistics is required to meet ever motre demanding re-
quirements as concerning new, more complex and diversified phenomena, grow-
ing complexity and interactions within civil society, the heterogeneity of social
agents and the great turmoil in the processes at work.

In this context it is very important to have a statistical system and an organiza-
tion of statistical activity capable of understanding the complexity of modern so-
ciety, addressing the demands of many and diverse users, quickly adapting to the
new needs and even anticipating them. A highly flexible system, therefore, char-
acterized by the ability to dialogue systematically with the different parts of the
civil society and its bodies, which is able to use all sources of information and
adopt the idea of a continuous updating of objectives, surveys, sources and
methodologies as a method. The creation of a system based on the principles
mentioned above is still a challenge to be achieved that requires a specific political
will, the collaboration of many factors, the contribution of various parties, the
availability of adequate means and qualified human resources.

Among the elements of complexity with which a modern statistical system has
to deal with, it should be included what could be called the “abudance of data/
information”? coming from several sources If we look at statistical production
rather than at the organization of the statistical system and put ourselves in a
scholar’s perspective, it is impossible not to notice some shortcomings in statisti-
cal production. The lack of data at the local level can be mentioned; it is possible
to complain about an insufficient production of longitudinal statistics that would
allow for a dynamic analysis of phenomena; it can be emphasized that the statis-
tics needed in order to understand the evolution of production systems, of com-
petitiveness and the effect of innovation are still insufficient. However, if we
place ourselves in the shoes of a common citizen, a business agent or even a poli-
tician, one realizes that they deal everyday with a huge amount of information
that is divulgated daily by the media, international organizations, specific bodies,
institutions, associations and businesses, or are produced by their current activi-
ties and on these they rely on to take many decisions, to these they must comply
with, with these they have to deal with.

2 The author also discussed about “a flood of data: a new challenge for the quality of statistics” in
his talk at the X Statistics National conference, Rome, 15-16 December 2010.
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Today quantitative information, largely of administrative and managerial
source, is plentiful, accessible, often used to produce statistics and the uset’s issue
is not only what to choose but also how not to be influenced or misled. It could
be said that we are faced with an unimaginable and increasing availability of elec-
tronic information that a growing number of bodies and private parties collect,
store, develop and spread through many different channels. Some examples could
help to understand the size of the phenomenon. The Wall Mart chain stores
company registers one million transactions per day equal to 2.5 petabytes3, and,
albeit with different numbers, the other big chain stotes ate in a similar situation.
Banks insurances and financial institutions collect databases on their customers
and from these not only they drive risk analysis but also macro-economic indica-
tors and forecasts of general interest. The Public Administration collects enor-
mous databases on population, taxes, social security, health system, employees,
on the building activity, and many others to which the governments refers to for
many decisions. The opportunities offered by this wealth of information have
certainly not been overlooked by the markets and indeed some large companies,
i.e. Oracle, IBM, Microsoft, have invested heavily to acquire a sgffware that allows
for data and dafabase management, thus preparing to provide a technology to
build larger integrated information systems and to provide tools able to draw
from them a large amount of data.

Together with this availability, which could be defined of managerial origin,
there is the revolution that is relentlessly progressing with the evolution of the
web. A transformation of the Internet that is characterized by all those on/ine appli-
cations allowing for a high level of user-site interaction Therefore the web be-
comes an instrument for bringing together the contributions of millions of peo-
ple and for improving them, to create new way to interact (i.e.: social network).
The web turns into an open platform that increases the free flow of information,
enhances the tools for political and social debate and widens the diversity of
views. Web users turn from simple information users to information distributors
and producers. Moreover, with the new cloud computing technologies it will be eas-
ier to promote the mentioned processes allowing the access to big storage devices
and the big data-bases.

All this suggests that we are facing what we might call a real “electronic revolution
of data’* that is extremely pervasive and is already producing, and will bring even
more, an enormous availability of information that, among other things, is char-
acterized by a kind of data so far rather rare: the micro-data. We might not be far
off from the possibility to identify and explore new phenomena, households’ and
businesses’ behaviors and strategies, to deal with new issues, thus considerably
enhancing the understanding of phenomena stemming from the framework of
macro-economic statistics. Such a wealth of information could reveal new per-
spectives, deepen and expand knowledge, particularly that pertaining to individual

3 A petabyte equals to one million GB.
4 Joe Hellerstein — computer scientist at the University of California, Berkley — used this defini-
tion, others computer scientists coined the new term “big data”.
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behaviours, encouraging the drafting of increasingly more targeted policies and
business strategies. Is it not an exaggeration to say that the current widespread
availability of information could open the way for the enrichment of a knowledge
that is too influenced by the statistical data derived from conceptual models
weakened by the evolution of modern society®.

The richness of information is only a prerequisite for an actual improvement
of knowledge. Indeed, having many data does not imply that they are all equally
relevant to demands for knowledge that we face today, nor this ensures a produc-
tion of statistics able to respect the fundamental principles of impartiality, objec-
tivity and reliability that the European Statistical Code places at the basis of the
authoritativeness and effectiveness of a statistical system¢. However, the produc-
tion of such information is a fact and the tendency to use them is and will always
be stronger because it is inevitably linked to the primary role that knowledge and
therefore information, has taken in modern economy. It follows that exploiting
the potentialities that we have mentioned is not trivial but considerable issues
have to be faced. Among them a major problem produced by the mentioned
processes could be the emergence of competitors for the official statistics or an in-
centive towards a fragmentation of the statistical function. Therefore, Official
Statistic — and statisticians — must reflect on its role and organization in a modern
statistical system. This reflection should concern technical and formal aspects, the
phenomena on which to focus, but also extend to more efficient and less costly
strategies for collecting information, to the identification of ways of collabora-
tion, interaction and communication with the users and other entities that collect
information and, last but not least, to the means by which to ensure the quality of
the statistics and the accessibility to information for the entire civil society.

2.2. Some overall issues lying abead the use of administrative sources

Does not seem useless to start recalling that not any quantitative information is
a statistical data and certainly not a form of substantial knowledge. Statistics stem
from a set of necessary conditions: a specific objective, a system of hypotheses,
classification criteria and definitions, a strategy and controlled process of meas-
urement and validation in order to measure data reliability through clear and ob-
jective indicators, understandable to all. Statistics are therefore a product that

5 It could be useful to remind that the various scientific revolutions have been often preceded by
a revolution in measurement and observation methods. For example, just think about what the dis-
covery of the microscope meant for biology.

6 Actually, the European statistical code applies to official statistics and takes into account some
other principles such as: the “statistical secret” and the “favourable cost-benefit relationship”, principles
that are not relevant for the subject of this paper. The definitions are:dmpartiality»: statistics must
be developed, produced and distributed in a neutral way, by ensuring an equal treatment for all us-
ers; «objectivity»: statistics must be developed, produced and distributed in a systematic, safe and
unbiased way; this requires the respect of ethical and professional regulations and implies that the
policies and procedures are transparent for the users and those participating in the; «reliability»: sta-
tistics must measure, as faithfully, accurately and consistently as possible, the reality that they intend
to represent; this implies the use of scientific criteria in the choice of the sources, methods and pro-
cedures.
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meets specific goals in terms of knowledge and whose reliability cannot be dis-
cussed on a strictly statistical technical level. As Fortunati (1978) taught “... at the
basis of the differences in trends and opinions there are beliefs, not always ex-
plicit, on the type of knowledge related to the results of findings and statistical
surveys, and the kind of information needs related to the new dimension of legis-
lation and administration” and, I would add, of civil society. From the coexis-
tence and interaction of these factors stems the heuristic value of empirical evi-
dence, and Official statistics is legitimate if and as it explicitly defines the hy-
potheses underlying the data and all aspects of the measurement process and it
does not limit itself to provide basic analyses of prepackaged data, but allows
them to be used thus enabling users to elaborate them independently.

Other types of information derive instead from bureaucratic and/or manage-
rial purposes and meet reliability criteria very different from those of the statisti-
cal survey, therefore their statistical utilization arise specific problems not simple
to deal with. However they can be addressed, as we will explain later, but certainly
not forgotten, neglected or treated supetficially.

But there are other central overall problems that it is important to consider.
“Non-statistical” sources, for the very reason of being produced by various par-
ties for many different purposes, appear uncoordinated, occasional, made with
different methodologies, suffering from frequent adjustments, generally charac-
terized by a lack of attention to a well-specified definition of quality, without ade-
quate documentation of the procedure adopted for collecting information and,
more generally, of the process that led to the data provided. Moreover, looking at
the data bases on internet, the order in which a search engine is listing sites does
not take into account the reliability and quality of the database supplier and much
less that of the data provided. However, these information databases allow you to
easily acquire knowledge about many subjects and specific contexts that are not
available in official statistics. Therefore these sources of information are appeal-
ing to an audience of users inattentive to the complex problems concerning gath-
ering techniques and not adequately aware of the dangers of a kind of informa-
tion affected by measurement errors if not by some manipulation. One could ar-
gue that everyone should be free to choose the information that deems useful,
but will have to face the consequences of the choice of biased or unreliable in-
formation. The matter however is not so easy, especially if such sources, so to
speak “alternative”, concern the same phenomena covered by official statistics —
or aspects related to them — i.e. those statistics that should guide government ac-
tion, permit its evaluation and comparison, and therefore become foundations for
shared information.

Therefore the risks are two, both different but equally dangerous for a democ-
ratic society that needs to make informed choices and that is increasingly based
on factual knowledge. The first is an a-critical use of information that — at best —
is useless to understand the phenomena considered, but could also be wrong or
misleading because aimed at conditioning the opinions. The other, is a juxtaposi-
tion of conflicting data that could lead to a loss of credibility of statistics as a -
dus intellegendi for modern science and knowledge.
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The weakening of statistics, as a technique as ever essential for the progress of
knowledge in a context where no longer deterministic approaches and ideologies
prevail, would be very useful to those who might think about comparing ideas
escaping the evidence of shared facts to instead anchor itself onto ideological and
biased prejudices. Moreover, it could impact on the basic right of individuals in
the contemporary society to have access to information. Stiglitz, in a UNDP re-
port, identified three primary reasons behind the need for the public nature of
information: with regards to its utilization, because every citizen should have free
access to information; regarding participation, because deciding which and how
much information should be produced must take into consideration the views
and needs of all stakeholders in an open process; with reference to the spread of
benefits, because every citizen is entitled to benefit from it.

Such connotations regarding the public nature of statistics leave open the mat-
ter of whether it could or should be produced only by a single public subject. It
seems very difficult to challenge the idea that the State should take charge of or-
ganizing and producing a system of public statistics as a tool to guarantee equality
for citizens’ rights. In fact if, in addition to the points highlighted by Stiglitz, the
cost of collecting data is considered it seems evident that the absence of a public
agency for statistics could generate dangerous informative asymmetries by putting
the weakest agents (individuals, businesses, institutions, social groups) in a disad-
vantaged position due to the difficulty in obtaining statistics on the market.

2.3. Some key objectives for a modern statistical system

National statistical systems should form the core of statistical information, but
they must also tackle the new characteristics that information is taking. In fact, we
cannot plan to restrain the flow of information to which we have referred to, but
we have to act positively. From this point of view, it would certainly be useful to
outline a policy, a code of ethics and some rules for everyone producing statistics,
but we also need strategies and actions that, on the one hand, can promote com-
munication and interchange between the public system of statistics and other data
producers and, on the other hand, can define concrete ways through which to en-
sure the reliability of the information.

In order to develop these aspects it is useful and necessary to discern between
the identification of general actions from the in-depth examination of technical
issues. In this latter, it is useful to consider that various issues that may arise from
the use of non-statistical sources for statistical purposes can include very different
sources: those strictly bureaucratic-administrative and those of managerial-
administrative character”.

Regarding the first aspect we can identify three main areas calling for a change
in the statistical system.

The dynamic with the demands for statistics and therefore with the users as
well as to who co-operate to the statistical production is the first of such areas. A

7'The former refer to administrative sources produced by entities belonging to the Sistan; the lat-
ter refer to the sources generated by any other agent.
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new way of relating to users is needed, a way that allows for a prompt detection
of the needs occurring in all sectors of the civil society and for translating them
into easily accessible statistics and able to ensure to return data to who contribute
to collect data. Lets think, for example, to the demand of statistics from the local
institution because of the new many tasks they have to accomplish in the federal
organization of the State. This means creating the tools and spaces for a constant
and effective dialogue with the stakebolders. As it is necessary to ensure a quick re-
turn of data to who has co-operate to data collection. We cannot ignore that from
this point of view the Istat in particular must undertake new routes. An initiative
that would meet a substantial slice of the demand is probably to make available
official databases, and therefore to allow access to micro-data by finding appro-
priate ways to protect the privacy. Official databases have to be made available to
anyone wishing to use them — and mainly who contribute to collect data —, thus
forcing both producers and users of statistics to interact with each other regard-
ing specific sources, and the producers to take on board criticism and suggestions
for improving their products. This is already happening in the United States, Aus-
tralia and New Zealand where set of “machine-readable data” are provided, and
in the UK, where from the beginning of the current year a special site that anyone
can access has become available. Returning timely statistics to the statistical sys-
tem contributors should be a primary goal, but it is also a good way to strengthen
the focus on the quality of the surveys and the transparency of the information
produced. This can also generate considerable side-effects: the possibility for the
whole of society to monitor the development of those phenomena of interest to
them and to evaluate government action, and the possibility for governments to
monitor the effectiveness of their bureaucracy. This can stimulate within society
the emergence of independent data analysis centres, the creation of software for
the management and analysis of databases and the user-friendly interfaces. These
centers could also involve partnerships between public and private entities and
the data producers with huge benefits for both producers and users of statistics in
terms of outlining and exchanging know-hows, best practices and methodologies.

For Official statistics this is a revolution in the way of working that involves
the need to focus on producing qualitatively reliable, transparent, timely and se-
cure databases and this requires a shift from a control strategy of the surveys and
the produced sources a posteriori to an ongoing control strategy of the production
process®.

A second goal to be reached concerns updating the modalities through which
public statistics divulgates, communicates and informs the civil society about its
own products, their potential and their limitations. Accessibility of databases al-
ready meets this goal but it is not the only initiative to be performed, it is neces-
sary as well to create a communication strategy based on straightforward and eas-
ily understandable messages that could clarify and document the procedures used,

8 This aspect would deserve an in-depth analysis; here we mention Morganstein, Marker (1997),
Filippucci, Calia P. (2000) and Baigorri, Linden (2007) where the “Quality Assurance Framework
for Eurostat” is presented.
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in order to educate users to screen the characteristics of a data, but also its weak-
nesses. This communication strategy has to then find ways, other than the bulle-
tin or the methodological notes on the Istat website, to know how to use the op-
portunities offered by the web to their full potential.

A third issue arises from the fact that in any case, official statistics and there-
fore the Istat cannot, like any other national institution, produce the enormous
amount of statistics that are and will be required through its own surveys alone. It
is already internationally well-established the idea that surveys are just one of the
sources of statistics and that an ever increasing contribution could come from the
use of administrative sources and their integration with surveys’, thus creating a
statistical system capable of using “the contribution of different parties”. It can-
not therefore be ignored the goal, which is very complex and longer term, of cre-
ating an interaction with all the other databases produced by parties other than
the government and that could contribute towards meeting many specific needs
for information. For this purpose, there are two fundamental steps to perform.
The first one is re-structuring the national statistical system aimed at overcoming
the “weakness” plaguing the Istat compared to other public administration bodies
(see next section) thus realizing the objective of a concrete integration and intet-
action between the participating institutions and thus strengthening the signifi-
cance and the prominent role of public statistics within a statistical system and as
a reference point for relations with other producers of datal®. The second is to
establish an effective statistical authority that could assess all the parties converg-
ing into the system but also ensure that statistical activity, wherever undertaken,
respect the fundamental principles of statistics.

It is important to remember also that the use of the many available data-
bases, and in particular of the sources of administrative origin, today attracts
the attention of many entities operating at the local level due to the increasing
shift in government responsibilities and the not always adequate availability of
statistics!!.

The Sistan should be the tool through which Official statistics can establish a
relationship of collaboration, exchange of information, can learn from experi-
ences developed when applying innovative methods of enquiry and, above all, can
affect their production by outlining guidelines and suggesting widely tested meth-
ods and procedures.

9 A wide literature on this subject is available, a recent reference is the IAOS Conference on
2008, “Smart data, innovative uses- reshaping official statistics”.

10 Many norms and regulations have been created to ensure a working interaction between the
Istat and the PA, but concretely they have found a very limited application (Sestito, Trivellato, 2010,
p. 17).

1 The use of administrative sources by local bodies in Italy is illustrated by the reports presented
at the IX Statistics National Conference, “Administrative sources: a primary resource for official
statistics”. Rome.
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3. THE CHALLENGE OF USING ADMINISTRATIVE AND MANAGERIAL SOURCES

This leads us to the second issue that we have mentioned, which involves the
use of administrative and managerial sources, regarding which we will try to illus-
trate which principles and categories could be used to describe the quality of
these sources and to guide users in their choice, and also to highlight the main
issues raised by their use for statistical purposes!2.

There is no doubt that the use of administrative records in the field of the sta-
tistical production is not a new phenomenon. At least until after World War II,
this data have been, together with the census, the main source for statistics
(Brackstone, 1987) and, after a phase in which statisticians’ interest has focused
on undertaking large sample surveys, starting from the eighties it appeared
throughout the world a renewed interest in the statistical use of administrative
sources of data (Coombs, Singh, 1987). For over twenty years, in all major statis-
tical agencies this “strategy of data collection” has not only been discussed and
researched in-depth, but it has also been put into practice!?. Recalling that some
countries have basically abandoned census surveys by replacing them with an ap-
propriate use of the administrative records could be enough, but let us also stress
the many others possible statistical utilizations of archives. They can be used for
sample frames, supply important auxiliary variables for surveys and give data to
supplement surveys, provide original databases able to substitute surveys giving
direct estimates. Last but not least, longitudinal data and highly disaggregated data
at local and sectoral levels are achievable using administrative sources.

We can therefore state that their statistical use is not only old, but has also
gained great importance in national statistical systems.

3.1. Administrative sources and the statistical system between past and present

The most recent reflection has received many contributions from outside of
Italy not because Italian public statisticians are less “innovative” but probably be-
cause, while in most countries — at least those of Anglo-Saxon tradition — be-
tween the 20s and ‘50s it was deeply established the culture of inference and of
probability sampling!4, so the use of administrative records could seem a return to
a neo-descriptive tradition, on the contrary in Italy this last approach has pre-
vailed for a longer time.

At its origin the Italian public statistics was mainly aimed at representing the
State organization and was characterized by a strongly descriptive setup, finding

12 The decision to discuss together administrative sources produced by entities belonging to the
Sistan and other managerial sources does not imply that we are underestimating the clear differ-
ences that still exist and that will be underlined any time it will be needed.

13 Conferences, seminars and published essays on the issue are many, here we will only mention
the Eurostat Manual (1999); the Enrgpean Conferences on Quality of Statistics, namely on 2008 and 2010;
the international conferences organized by Statistics Canada; the IAOS Conferences, namely on
2008; the Annnal Conference by the Federal Committee on Statistical Methodology in the USA, in particular
on 2009; the Istat National Conferences.

14 For a brief history of sampling surveys see Hansen (1987).



198 C. Filippucci

its primary source in administrative archives!®. The deep change that Italian offi-
cial statistics made with the birth of the Istat in 1926 did not lead to a different
approach in the methods of observation and data collection either. With the work
of Corrado Gini, the modernization of statistics has been important, the open-
ness toward observing new phenomena was considerable, but the orientation in
terms of data collection was characterized by a specific focus on universal surveys
and towards those administrative soutrces that seemed an appropriate surrogate
for the former. It should be noted that this approach was aimed at extending of-
ficial statistics beyond economic phenomena and at unifying the role of statistics
in the country through the coordination and centralization of the statistical activ-
ity carried out by other administrations. The strategy was, and still is, quite ambi-
tious but as a matter of fact it failed, at least in what concerns the ambition to
create a unified statistical system, due to the corporative and independent opposi-
tions of the various branches of the public administration (Sestito, Trivellato,
2010): as we can see not much has changed!

Many changes have taken place since then and we can state that Italian statis-
tics, pushed by the profound changes that have characterized the country’s eco-
nomic and social development, is now for many aspects at same level of other
National Agencies. However, it was with Rey as a president that a major change
took place within Italian statistics (Favero and Trivellato, 2000). Rey’s strategy,
consistent with the careful and critic reflection in the well-known Moser Report
(1983), aimed at developing the coordination and integration of data and the use
of methodologies and statistical techniques, at achieving progress in the use of
administrative data for statistical purposes; at developing a clear procedure for the
planning the statistical activity carried out by the Istat and the other institutions
of Public Administration.

New circumstances required a change of perspective and a diversification and
expansion of statistical sources. The point was, and still is, the requirement to
meet a growing demand for systematic and periodic statistics on a increasing
number of phenomena, domains and specific sectors; to meet the new demand
for individual data and longitudinal information; to rationalize, coordinate and
make better use of available resources and deal with a shortage of resources; to
limit “the statistical burden” borne by houscholds and businesses. Administrative
sources returned then, thanks also to the progress of computerization, to be a
primary reference for public statistics.

The renewal has encountered obstacles that, however, as in the case of the Sis-
tan, can lead us to talk about a still incomplete process if not, as someone is
thinking, a failure.

This difficulty has had negative consequences for the use of administrative ar-
chives. In fact, their use for statistical purposes requires methods, techniques, and
above all interaction between archives holders and statistics producers, and it

15 In 1861 Pietro Maestri founded the Italian Official Statistic that was developed under the di-
rection of Luigi Bodio. A thorough and detailed history of public Italian statistics is in Sestito, Tri-
vellato (2010).
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takes place only if an institutional context, and a shared organizational and rela-
tional model exists and it is able to ensute a dialogue between Public Administra-
tion and statistics, as well as enabling an exchange of tools and methodologies. It
is indeed important to standardize classifications, to enable the exchange of re-
cords, to know — even when it is not for the purpose of sharing — the specific
procedures for gathering information.

The history of Italian Statistics has been characterized by factors that have en-
couraged or slowed down the creation of such a system, having an effect on the
spread and the use of statistics. It was not only a matter of issues related to for-
mal and technical choices but also of the influence that have had both official sta-
tistics’ tendency toward centralization, particularly strong until the eighties, and
the complex organization of the Italian Government. The interplay between the
characteristics of the institutional organization and the centralization of statistical
production — but not its integration at the central level — has certainly slowed
down, or at least limited, the development of the statistical integration of various
government agencies and a widespread use of administrative records. As conse-
quence, the development of a thorough analysis on the problems that their use
poses have been influenced. On the contrary, scholar’s needs and their increasing
sophistication, and the subsequent increased attention on data reliability and
compliance with quality standards!® made it clear that the statistical use of admin-
istrative sources presents many challenges and therefore requires the develop-
ment of strategies, categories, methodologies, and specific techniques.

The difficulties encountered by the Sistan ate one of the main causes that are
fostering an “informative disorder” and an inability to enrich our understanding
regarding many phenomena happening both at a national scale and within the sta-
tistical production at local level. In relation to this, we can mention the difficulties
in using the municipal registry that still today forces us to undertake very costly
population census; those connected to the minimal use of employment-related
data collected — i.e. by Inps and by the Ministry of Labour —; the difficulties that
statistical activity encounters in the Italian regions who represent an emblematic
case concerning one of the important parts in the Sistan'7, which offers the pos-
sibility of documenting the various and setious problems confronting the imple-
mentation of a statistical system that has the characteristics that have been men-
tioned. Again atise the crucial challenge of the reorganization of Sistan. In this
context, Official Statistics should work to formulate a general plan for the use of
administrative sources, a plan able to create the institutional conditions needed in
order to address issues associated with the exchange and the matching of admin-
istrative records, therefore able to put together into a system the various initia-

16 Awareness of the importance of data quality has established itself in time with the establish-
ment of the idea that reliability and usefulness of a data depend on all the phases of the measure-
ment process. For a detailed reflection on this process, refer to Filippucci (2000). Quality standards,
procedures and methodologies are acknowledged by almost all statistics’ national and agencies.

17 A thorough analysis of the statistical activity in the Italian regions and of the limitations it pre-
sents with regards to the act DL 322/1989 has emerged from the inquiry undertaken by Filippucci
in 2007 for the Commissione per la Garanzia dell’Informazione Statistica, Cogis (2008).



200 C. Filippucci

tives to be used for statistical purposes. This task requires a strong political sup-
port, a new cultural awareness and technical skills. In other words, the issue is to
create the appropriate contextual conditions to establish legal and procedural pro-
tocols for accessing and sharing sources. Finally, we need to ensure greater secu-
rity for those who provide information through a law that protects the archives!s.
The two issues to be addressed are ensuring privacy, aimed at reaching an in-
formed consent by those who hold information, and that of confidentiality, which is
the strict specification of how to avoid misuse of the information contained in
the files once it is made available for statistical putposes.

Computerization is an important condition in order to make such a system
work, now information is generally stored on computerized devices but the effort
still to be made concerns the development of a system able to effectively support
communication and interaction between the its main parts. The reference to
computerization gives us an opportunity for emphasizing that we also should not
be misled by the idea of creating “universal containers” — data warehouses that only
stand next to all the information from different databases — but we should rather
focus on creating databases organized in view of systematizing the information
relevant to the production of statistics and indicators of general interest, and
those specific to the work undertaken by each agency or institution'?.

3.2. Statistical use and quality standards of administrative and managerial sonrces

Statistical use of administrative sources is certainly positive and has great po-
tential, but its implementation is not easy, and, above all, presents different con-
notations that require appropriate strategies and methodologies. In the 2008
TAOS conference, Nordbotten pointed out that technical issues related to the use
of administrative records are by no means resolved, but much methodological
work still needs to be done in various fields, in particular in order to ensure the
quality of these sources. It is necessary to define conceptual models, methods and
operating procedures resulting from the contribution and the combined efforts of
different cultural approaches (legal, administrative, managerial and statistical) in
order to ensure the production of data that are reliable, consistent with shared
principles and standards, comparable across time and space and therefore able to
comply with shared quality principles. The development of adequate principles
and tools will be very useful even outside the Public Administration, i.e. for all
the producers of data that do not come from a statistical survey. Finally, it will
also be a reference point in guiding any user, and helping to judge the quality of
the measurements he uses.

The quality of administrative sources is therefore a primary issue to deal with
especially considering the appearance of many subjects that are referring to such
databases for statistical purpose and the establishment of a society where infor-

18 Gates G. (2009) makes an in-depth reflection on this theme.

19°A suggestion in this sense also comes from a survey promoted by Commissione per la garan-
zia dell'informazione statistica “L’indagine sulla informazione statistica e gli indicatori per il governo
della pubblica amministrazione a livello locale” coordinated in 2010 by S. Viviani.
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mation circulates widely and is used by a variety of parties, requires an increasing
attention to the quality of the information that are used. Data quality has been
widely studied and discussed and many contributions have been produced, so
broad consensus exists on its importance and statistical agencies pay now increas-
ing attention on it%. In contrast, the quality of sources of administrative-
managerial origin has not been well considered, but it is only few years that schol-
ars and national agencies focus on it?!.

3.2.1. A note on inference by administrative sources

Before dealing with quality issues in administrative sources is suitable to distin-
guish between the use of an archive for directly drawing estimates on the popula-
tion of interest, and any use intended to establish a database to be used for statis-
tical purposes or for integrating, controlling a statistical source, or for building
models aimed at the production of data?’. In the follows this case is considered.
The more general issue of quality will be deepened in the next section.

When direct estimates on the population of interest are drawn directly from an
administrative source the problems of “population coverage” with regards to
the source and the handling of the potential under/over coverage prevail on the
others. The matter obviously arises from the specific nature of the administrative-
managerial sources that do not select the units according to a sampling procedure
nor, generally, cover the whole population. From a statistical point of view, this
could generate a problem of self-selection of the population units, which could
have severe effects as it could lead to biased final estimations. It is clear that this
issue must be addressed because from a statistical point of view the large amount
of information coming from an administrative source rather than from a survey is
not satisfactory. A large amounts of information is very important but not suffi-
cient to produce an assessment of the data reliability. The variables of interest es-
timation can be made by recognizing in the first place what caused the /ack of pres-
ence of population units. This phenomenon could be assimilated to the well-
known problems of census under coverage and incomplete frames, nonresponse
generating non-random selections and the case, increasingly frequent, of web sur-
veys. Therefore classical approaches applied in these cases could be useful refer-
ences to deal with our problem?!. However, measuring under coverage by specific
sample surveys is not possible in general, then strategies used in those situations

20 Significant general references to quality in official statistics are: the EFQM excellence model, pub-
lished by the European Foundation for Quality Management in 2010 and the Ewuropean statistical code
of practice adopted by Eurostat on 2005.

21 To recall: the pioner paper by Vale, Perry, Pont (2001); the activity carried out by Eurostat
(2003), the papers by some Scandinavian and Dutch researchers: Wallgren and Wallgren (2007),
Baigorri, Linden (2007), Daas, et al. (2008, 2010), Laitila, Wallgren, Wallgren (2011).

22 For example, small area estimations.

23 We could also talk about the representativeness of a source.

24 Census under coverage has been widely studied, here we recall the two foundamental papers
by Wolter (1986) and Cressie (1989), moreover the recent paper of Fortini, Gallo (2009) are cited
because of its relation with an administrative source. About frame errors see Lessler, Kalsbeck
(1992).
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cannot be implemented. About methods to deal with frame errors it is to stress
that the difference between target population and “administrative population” is
in general more wide and not at random. The comparison with survey nonre-
sponse is also not fully appropriate but the strategies adopted to study the nonre-
sponse generating process and to deal with it are useful points of reference in the
case of administrative sources as well. In fact, only starting from this analysis we
can detect the risk of obtaining estimations that are biased or influenced by too
much variability and what approach is to follow to solve the problems?.

Roughly there are two options here: we have to limit ourselves to redefine the
population on which inference is made; we can resort to some adjustment strate-
gies. The former is a substantial decision not to address the problem, the latter is
a substantial way to address it and has a specific statistical basis. Moreover, in the
latter, there are two main alternatives: a strategy based on a weighting proce-
dure?, in this methodological context an interesting option is the propensity score
weighting”’; we resort to a classical model based estimating strategy or a maximum-
entropy estimating approach?. Comparing these strategies is not the objective of
the paper, moreover further methodological and experimental research remains
to be done in order to comparatively evaluate the various strategies, but certainly
the approaches suggested contain the basis to provide a solution to the problem
of the lack of coverage in administrative sources.

3.2.2. Features of quality in administrative-managerial sonrces

Quality analysis needs definition of the general categories/dimensions? to pte-
cise its actual content, and to allow its measurement. These categories can have
further specification so that a deeper analysis and appropriate indicators are al-
lowed.

More in detail, the functions of quality dimensions for administrative and
managerial sources are: i) to identify the criteria to be taken into account when
evaluating a source or an information; ii) to provide a systematic framework for
communication with the users; iii) to assign, if so it can be said, a razing for the
sources. Then the goal to be pursued in suggesting qualitative categories for a
source is not only to specify the main issues to be considered for an assessment
of the source that we are about to use, but also to highlight if using that source in
order to obtain effective results able to satisfy one’s needs is suitable. In other

25 For the analysis of nonresponse generating process, see Little & Rubin (1987) and Groves et
al (2002).

26 These strategies were influenced by a work by Little & Rubin (1987) who suggested a method
based on weighting.

27 See Danielsson S. (2004).

28 About the first (also predictive approach) see Sirndal et al (1992), Bolfarine, Zacks (1992);
some applications are in Filippucci, Drudi, (2000) and recently Thomsen, Li-Chun Zhang (2008).
About the maximum-entropy approach see Filippucci, Bernardini (2000).

2 Daaas et al. (2008) refer to “hyperdimensions” of quality.

30 In terms of statistical use, the sources of information produced by Sistan’s agencies and by
parties that do not belong to the Sistan present some similar issues. Differences will be stressed if
arise.
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words, the use of an administrative or managerial source for statistical purposes
must be carefully evaluated through a sort of analysis of the benefits but also of
the costs that this entails and the limitations it presents. In this perspective, the
categories suggested below could form the basis for such assessment.

Various classifications of quality categories for administrative sources have
been suggested; they can be synthesized distinguishing: i) quality of a source; ii)
quality of data production process; iii) quality of output. However, in this paper,
we suggest a preliminary distinction quality dimensions — discussed in this section
— and errors stemming from the statistical utilization of an administrative source
— discussed in the section 2.2.3 —. This classification seems useful in view of cal-
culating errors. About quality dimensions we suggest to distinguish as to whether
we refer to the quality of a source or that of the information produced.

The labels chosen for the categories are aimed at understanding the specific
case of information/data contained within an administrative-managerial databases
and therefore differ from those usually applied for statistical surveys. It is also to
note that in this paper only the more general categories ate considered even if, as
it has been said, it could be possible to choose a deeper detail and to introduce an
higher number of quality dimensions (see Laitila, Wallgren, Wallgren, 2011).

Regarding the guality of a source, six dimensions can be taken into account. Le-
gitimacy indicates the conformity of a source to a “code of ethics” on how infor-
mation is gathered. Authority indicates the prestige, independence and profession-
alism of the producer of a source. Credibility-reliability, through which to grasp the
standards for ensuring compliance with general principles and practices for data
collection and hence also the standards for collecting information according to
specific established guidelines. Transparency, aimed at informing about the exis-
tence, quality and quantity of meta-data available from the source. Usability should
indicate the possibility to easily obtain information in electronic format. Stability,
aimed at assessing the permanence and continuity of the source, of the definitions
and the information gathered (for example: changes in tax laws and/or more se-
verity in fiscal controls change tax data). It could be said that this is about track-
ing back the source’s life cycle and therefore gives directions on the opportunity
to invest in its use for statistical purposes.

With reference to the guality of data within the sources that we have analyzed so
far, quality could be expressed through other six dimensions. Relvance, aimed at
understanding the level of parallelism between statistical definitions and those
used in non-statistical sources. Precision, concerning the closeness of the informa-
tion gathered with the phenomenon in question and therefore the existence of
assessment criteria for measurement errors. Timeliness regarding the time lag
between when events occur and when the information is collected. Punctuality
with the goal to clarify the time lag between the release date of data and the time
when the event happened. Compliance, through which it should be possible to as-
sess whether the various data collected are mutually consistent and integrated.
Comparability, aimed at observing the existence of similarities and differences be-

tween the information produced in the course of time, space and for the relevant
fields.
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The work to be done in order to refine and make measurable the catego-
ries outlined above is certainly still relevant and it is clear that, even in this case,
Official Statistic should play a key role by taking on the task of identifying the
indicators to scale these classes. It should also take on the task of directing us-
ers regarding the meaning of quality of these administrative sources and the
best practices to be used in order to integrate such sources and surveys, especially
in the pursuit of producing data with high geographical and economic sector
detail.

3.2.3. The errors in the production process

The general issue of assessing the quality of the production process of adminis-
trative data and the specification and evaluation of measurement error3! is the last
topic considered.

It is obvious that the way in which the quality of an archive can be interpreted
is different from the one used for a statistical source®. The producer of an ad-
ministrative archive cannot have, due to the purpose and the method used to cre-
ate archives, the same care, sensitivity and knowledge of the producer of statis-
tics, much less, he can consider relevant the same categories as in the case of a
statistician. In addition, the quality control of statistical data derived from an ar-
chive extends beyond the stage of information gathering, because it also concerns
the necessary procedures for transforming it into a statistics and, in the event of
the use of multiple sources, their integration.

Even in the case of an administrative source there is a more or less structured
and complex measurement process, inevitably affected by errors and, it is perhaps
worth emphasizing that admitting the existence of errors in a measurement proc-
ess and then trying to assess them, also implies a clear conceptualization of the
different types of error that can occur and consequently the definition of the dif-
ferent evaluation and correction approaches®. If one were to accept the similarity
between the two processes, it should be noted that there is not a general consen-
sus when defining what is meant by measurement process control®* and that
among many archives users there is some superficiality in this respect. Quality as-
sessment cannot be reduced simply to a few indicators, or to the description of
the “ervor profile” related to the data elaboration procedure, nor it is to be found in
the calculation of any component of the etror or in the explanation of edit/
imputation strategies, but it includes all these aspects and should also take into
account the existence and effectiveness of procedures for process control and
documentation of the strategies and methods adopted. We should also not forget

31 It would seem inappropriate to talk about non-sampling errors for administrative sources, but
by this term we now indicate all those errors that take place in any phase of the measurement proc-
ess, excluding sampling errors. For a description of the survey errors, see Grooves et al. (2004).

32 See Calzaroni (2008).

33 For example, tesponse error measurement and its correction have a very different foundation
compared to the treatment of total or partial nonresponse. The error induced by a poor formulation
of the questionnaire has little to do with the issues connected with listing errors, and so forth, see
Lessler, Kalsbeck (1992).

34 On this theme see the contributions by Filippucci (2000) and Baigorri, Linden (2009).
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the usefulness of running appropriate “external” checks by using existing or ad hoc
surveys.

The reference to external audits leads us to be cautious even of a simplistic ap-
proach that can sometimes generate misleading assessments. It is not uncommon
to observe that in order to “validate” an administrative source such information is
compared with data resulting from a statistical survey, perhaps considering only a
few variables contained within the two sources. This is a purely empirical ap-
proach that applies to the situation in question and does not allow for generaliza-
tion, above all it requires a systematic replication. It is quite obvious that it is not
enough that two data resemble one another in a specific occasion, as this similar-
ity may result from different errors that balance each other out. Therefore exter-
nal verification too requires a strategy and specific methods that would be appro-
priate to share.

In summary, to talk about the quality of an administrative data it is important
to clarify what are the aspects that define it, how to measure them and when you
reach a level of acceptable quality. And, once there is agreement on all the aspects
mentioned, a strategy able to ensure common behaviors, and therefore guidelines,
indicators of best practices and methodologies ate needed: it is clear that these
problems cannot be addressed independently by each user.

The pursuit of quality is generally aimed at tackling the causes that have led to
it and not only at providing a measurement of it. However, while those who de-
sign a statistical survey specify the quality control strategy (or at least they
should), in the case of administrative sources, those who hold the archives are in
general not interested in quality control and have a very bureaucratic concept of
it. Hence, again, the need to develop a partnership between producers and users
of administrative sources for statistical purposes, which is still not a real and
widespread option.

Finally, it is worth identifying specific non-sampling errors that may occur in
an administrative data or that may be generated through their use, in fact, despite
the increasingly widespread use of non-statistical sources, the analysis and meas-
urement of such errors has not been covered much and literature on this subject
is poor3>,

In order to address this issue here we suggest a possible difference between
measurement ervors and representation errors.

Measurement errors generally stem from the difficulty to state concepts and defi-
nitions adequate for measurement, from the willingness/ability to provide the in-
formation by its holder, from data processing and editing and, finally, from the
measurement methods and instruments3®. In principle, therefore, those measure-
ment errors typical of statistical surveys can also generally be found in administra-
tive sources and they need to be evaluated, documented and addressed also in the
latter. However, there are also some other typical characteristics of measurement

3 Some recent contributions are: Griinewald, Kérner (2005); Wallgren, Wallgren (2007); Bakker,
Linder, Van Roon (2008).
36 On survey errors see the Federal Committee on Statistical Methodology (2001).
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errors in the archives. These could be grouped into three main categories: i) proc-
essing errors arising from the treatment of data as a result of checks carried out in
the phase of acquisition administrative information, the application of specific
correction and treatment rules for their statistical use and the transformation of
administrative variables into statistical ones; ii) Errors caused by the different
“quality” that the many variables contained in one source have. Such difference
depends on the higher attention the source owner gives to those variables rele-
vant to the agency’s specific purpose, the error may occur as a result of using dif-
ferent strategies and methods to control variables. iii) Errors due to what we
might call administrative delay: that is, the time lag between when the events are
recorded or declared and when they have occurred.

Representation errors, according Grooves et al. (2004), can be attributed to: sam-
pling, frame/coverage, lack of response, linking of population units and cotrec-
tion. In administrative archives, the first type of error does not arise, while the
issue of coverage is associated with no response that we have mentioned above.
So in this context they can be traced back to basically two types: linking errors
and correction errors. Linking errors®” concern the use of multiple sources and are
attributable to missing or incorrect links. Faced with a missing link, as in the case
of a missing data, we must ask ourselves what is the process generating the miss-
ing information because, as we have said, only by recognizing its nature we can
specify an appropriate statistical method to address it. Correction errors derive from
difficulties in obtaining a full link between archives and from the weighting of
registers to be linked that contribute to generate errors if the methods adopted
are not appropriate.

Identifying errors, documenting them, but also tackling them, by clarifying the
consequences of the handling process is therefore an important aspect in the use
of an administrative source. If in principle we can understand this need, we can-
not deny the great practical difficulty in measuring errors both due to the scarce
sensitivity toward the problem by those who manage the archives, but also for
the low thoroughness of users who finds considerable obstacles on this road.
Finding documentation of the errors when data are collected is difficult and
therefore it is difficult, on a statistical, bureaucratic and economic level, to create
a strategy to measure them a posteriori, but, once again, is it possible to ignore
them?

We shall not forget that addressing errors is complex because it is made a poste-
riori and anyway it does not prevent other types of errors to happen in future oc-
casions. So also when considering administrative sources we should look into the
possibility of shifting from measuring the error to a continnous control and improve-
ment of the data production process. Maybe this is a utopian prospect, however it can-
not be excluded in this list of the issues connected to the use of non-statistical
sources. The continuous improvement of the process requires appropriate meth-
odologies and skills and this implies the existence of joint effort of all parties
supported by a theoretical and applied kind of research. Thus, it emerges once

37 See Arts, Bakker, Van Lith (2000) and Al, Bakker, eds, (2000).
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again the importance of having a statistical system that works, otherwise any qual-
ity control and, let alone, the control of the production process, would never be
possible.

We should be able to trust an administrative source in the same way we trust
any statistical source, but in that case, we need to undertake all necessary checks
in order to evaluate and document on its quality and therefore on that of the ob-
tainable statistical data. Just as we acknowledge that a statistical data is always af-
fected by an error component — measuring means accepting the idea of having a
knowledge that has an element of uncertainty — but also that we can calculate,
identify and explain the magnitude of that error and then the degree of trust that
we can attribute to the measurement, in the same way we cannot accept adminis-
trative information without appropriate controls. An administrative source ex-
empt us from the task of undertaking large, annoying and expensive surveys, but
does not exempt us from some of these controls, nor by the need to resort to, if
necessary, any appropriate survey to monitor and verify the available information.

4. CONCLUSIONS

The statistical system is facing major challenges: the need to represent an in-
creasingly complex society and to satisfy a growing number of information needs
with dwindling resources; a larger information offer coming from many entities
with various purposes that, thanks to the web, seems particularly appealing; a me-
diocre statistical literacy that, among other things, also neglects the idea of data
reliability; an advanced project of the national statistical system that has not
reached its objectives.

These issues place at the centre of attention with renewed urgency the question
of the quality of the information produced. The question we must ask is therefore
how to ensure data quality and how to raise awareness of its importance. To an-
swer these questions two areas for reflection have been suggested.

The first concerned the relationship between the public statistical system and
the totality of information produced by any other source. The second, given the
increasingly important use of non-statistical sources, focused on finding criteria
and categories to evaluate the quality of administrative sources and on identifying
the types of problems and errors that may arise when these sources are used for
statistical purposes. Ample space was dedicated to the latter, which could seem to
be the main issue. However the two issues are closely linked and it is difficult to
imagine that the principles, strategies and suggested methods can be applied if do
not create substantial innovation in the relationship between public statistics and
civil society — as a set of subjects that can help to collect relevant information for
statistical purposes — and the totality of all the users. Such project is not easy and
must begin by reviewing the strategy with which Italy is now addressing the issue
concerning the use of administrative sources.

Nowadays the Istat has remedied the relational and partnership problems with
the public administrations with the purpose of intervening on the existing sources
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but with little power of involvement on the definition of the archives content and
management. In the short term this strategy has achieved significant results (e.g.
just think about the production of ASIA), but has not solved all difficulties and
especially does not provide an answer to the issues that we have raised, therefore,
it is not and cannot be the long-term prospect for the statistical system. Unfortu-
nately, in this perspective the main problem concerns a renewal of the manage-
ment culture inside the Public Administration and it cannot be narrowed down to
a few adjustments — though necessary ones — to the existing legislation, and to
introducing the conditions to ensure that its directives do not go unheeded.

With regard to the issues related to the use of administrative sources and be-
cause of the relevance that they have assumed, we have emphasized the need for
an increasing attention to the quality of these data. The difficulty of measuring
errors and costs that this implies should lead to carefully consider the use of an
administrative source. The sources to be used should be selected on the basis of
the characteristics and opportunities they offer, but also on the efforts they imply,
the cost they entail and the reliability that can be obtained for the data. The
choice of using an administrative source is limited by several factors: by the con-
tents and their consistency with the goals to achieve in terms of knowledge, by
the reference units, by the schedule, by the quality of the information and, lastly,
by the cooperation you get from the owner of the source. It is also limited by
what may be called the “stability” of the contents that may affect the comparabil-
ity of the data. Let us not forget that administrative sources are affected by fre-
quent amendments due, for example, to normative change and to the characteris-
tics of administrative directives that vary according to the policies and operations
of entities that produce them.

We should also be aware that the use of sources born with an administrative
and managerial purpose, thus based on information related to the well-established
economic and social aspects, can become a “conditioning” on the knowledge of a
phenomenon and the identification of the emergence of something new. An ad-
ministrative source by its nature can only be one pillar of a statistical system. The
risk is to flatten out the information that already exists. We must therefore ensure
that the viewpoint represented by those information does not influence the ca-
pacity to improve and extend the knowledge to be pursued through a statistical
system. In other terms, we must avoid that the level of analysis is dictated by the
available administrative information and, in any case, we must not give up on
providing an accurate assessment of the reliability of the statistics derived from
that information.

Using non-statistical sources is not simply a loophole in modern statistical
production but also an inevitable choice — there should be no misunderstanding
about this — however we must also be aware that this road is not free of costs
and requires great attention and still much work.

Dipartimento di Scienze Statistiche CARLO FILIPPUCCI
Universita di Bologna
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SUMMARY

Statistical sources and statistical system in the information society

The aim of the paper is to analyze the impact on statistical systems and on official sta-
tistics derived from the increasing availability of archives in relation to many kinds of
phenomena and subjects and the growing interest in taking advantage of these records by
national statistical agencies and by several institutional and private entities emerging as
“new data producers”. The effects of an enormous amount of electronic information ex-
tend to many aspects so that it seems possible to speak of a “revolution in data produc-
tion”.

The main issues concerning the Italian statistical system and its key objects, and the
topics arising to ensure appropriate standards for data resulting from non statistical
sources are investigated and discussed in the paper. In particular, the new challenges aris-
ing from the statistical use of administrative and managerial sources are identified. Finally,
in the last part of the paper, focus is on the particular meaning a characterization the cate-
gories concerning measurement errors, quality, comparability and coherence take on
when these sources are used to produce statistics.





