
Statistica Applicata Vol. 18, n. 2, 2006 193

STATISTICS AND FIRMS1

Carlo Filippucci

University of Bologna, Department of Statistics

Abstract

The paper synthesises the opening speech delivered in the conference “Statistica per
le imprese”. In the first part the A. considers the role and the relevance of statistical
knowledge particularly in the economic sphere. Measuring phenomena in the real word is
also stressed and discussed. In the second part the contribute of statistics to firm
management is considered and statistics increasingly spreading in all firm areas is showed.
Finally, some difficulties conditioning firm utilisation of statistics are briefly presented.

An accurate analysis of the competitive challenges currently faced by Italian
firms and by Europe as a whole, have been presented at this conference by Zanetti.
In his paper, Zanetti has shown once again the important role played by the
statistical measurement of economic phenomena. His broad, detailed analysis of
the Italian economic system is essentially based on a variety of statistical figures
produced by national and international agencies, and contained in a series of special
reports.  Without such apparently “cold numbers” – statistics –  it would not be easy
to identify the problems faced by the Italian economic system at this important
historical juncture.

A non-statistician, like Zanetti, studying the behaviour of firms, is in the best
position to witness the degree to which statistical knowledge is deeply rooted in the
praxis of scientific research. Quantitative knowledge of the modern-day world is of
crucial importance, and this is especially true when analysing and governing of
economic systems or the management of firms are considered.

1 The title I have adopted here is the same of the opening speech I delivered to a satellite meeting
of the SIS on the question of statistics for firms. I would like to thank the Gruppo di Coordinamento
di Statistica per le Imprese (GCSI), and in particular Mario  Montinaro, for having organised this
meeting.



194 Filippucci C.

The key social role played by statistical knowledge is particularly evident in
a world where rapid, profound  changes are being made. According to one
distinguished Italian statistician – Paolo Fortunati (2006 was the centenary of his
birth)– statistics is not only an instrument which we can utilise to obtain scientific
knowledge, but it also plays a social role in that it provides everyone with the
opportunity to get a better understanding of the world in which we live, and
improved knowledge of the effects produced by those policies implemented by
governments and various other agents. This aspect of statistics has been pointed out
by a number of different statisticians, economists and policy makers, including
William Petty, John Maynard Keynes and Luigi Einaudi. As one of the fathers of
modern economics– François Quesnay – once declared: “…calculations are like
bones for the human body, without them economics would fall a prey to errors and
prejudices”. Information, knowledge, opinions based on facts (according to Weber)
are of crucial importance to action in a changing world: that is, in a world
characterized by a variety of different economic systems, a world that is becoming
increasingly open and integrated. A world that can no longer be understood simply
by reference to established knowledge or ideologies, but that requires an accurate,
in-depth analysis of relevant, suitable empirical evidence.

Firm management, like governing a country, requires a timely understanding
of the behaviour, changes and trends of both markets and agents. Whereas it was
once possible to take a decision based on one’s individual perception or intuition,
today you need knowledge, a well-defined project, empirical evidence and the
capacity to analyse such information in order to then act.

To avoid any misunderstanding or criticism, I should add that I am of course
aware that data stem from conceptual frameworks, and hypotheses are thus only
useful if they are realistic and adequate; that is, they need  to be capable of
representing the phenomena in question. Moreover, I am not suggesting that all
knowledge can be reduced to mere figures: figures are simply the best way we have,
so far, of attempting to simplify the complexity of the world. Thus while we need
to measure things in order to  gain effective knowledge thereof, all data stemming
from such measurement has to be interpreted, and we need to be aware of their
reliability and relevance. In other words, the heuristic worth of data depends on our
knowledge of how they were produced and  on our ability to choose an appropriate
technique with which to interpret them. In this case, data constitute the empirical
base for inference about more general forms of behaviour, for testing hypotheses,
and for modelling and forecasting future events. In performing these activities, data
constitute but one aspect, that is, they represent the empirical starting point from
which we can synthesize complex phenomena and discover relationships and latent
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associations among objects and subjects, which in turn helps us to understand
phenomena and to make decisions.

The relationship between statistics and firms I have depicted here concerns
only one part of the subject-matter of this  paper, and of the conference this paper
introduces. In fact, I have emphasized statistics as a modus intelligendi in science
and knowledge, an important instrument for policy making and planning projects;
however, the relationship between statistics and firms has not been directly
considered, even if what has been said is generally suitable for statistics and firms
too. Firms act in the real word, hence they need to understand it to make decisions.
Therefore, while there is a macro-economic aspect to statistics, which is also
important for firms, we should nevertheless remember that firms are also individual
agents. They plan, undertake and control production, they organize the marketing
and distribution of goods and services, they manage different types of information,
they establish financial strategies, and thus they act in a micro-economic sphere.

At this point I ought to conclude my more general remarks about statistics and
their role in modern society, even if  I personally find this highly interesting, , and
go on to examine the topic of the conference – firms and statistics - in greater detail.
To this end, I think we should  go back some ten years to when Mario Montinaro
and myself organized, in Turin, a conference on the subject of statistics and firms
on behalf of the Italian Statistical Society (ISS). That conference was very well-
attended, and papers of interest both to academics and to companies were presented,
on various different issues concerning statistics in firms and for the benefit of firms.
It was certainly not the first time that Italian statisticians had dealt with this topic.
Co-operation between firms and statisticians had for a long time focused on various
different specific problems, especially in the fields of quality control and marketing.
As far as the Italian Statistical Society is concerned, special emphasis ought to given
to the work of a group of statisticians looking into quality control and industrial
statistics, in cooperation with the AICQ, coordinated by Angelo Zanella.

The Turin conference revealed a substantial shift in the way statistics are being
utilised by firms. It acknowledged that in practice the role of statistics and of
statisticians in firms could, and ought to be, improved and extended to all areas of
company activity, from strategic planning to everyday management. This emerged
from the various papers presented concerning many different aspects of firm
activity. After the conference, statisticians also worked on the revision of university
degrees, whereby certain new subjects were designed to provide students with a
knowledge of the application of statistics to business.

Following that particular experience, the ISS set up a special Working Group
whose task it was to coordinate the work of statisticians on topics concerning firms.
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This Group produced a further shift in the relationship between statisticians and
firms. In fact, in a conference organized in Bologna in 2003, the speakers were no
longer academic statisticians working on firm applications, but company staff who
applied statistics and statistical models to the actual activities of their companies.
The conference was attended by more than 240people, half of whom were from
firms, and 36 papers were presented. The conference participants discussed their
own working experiences (together with academics and colleagues from other
firms), their research  work, the application of statistical techniques, the results
obtained and the problems that needed to be solved. The cases they presented
consisted of experiences stemming from specific needs that had arisen within their
own companies. The majority of firm activities were taken into account: marketing
and advertising, technology and production, quality control, the analysis of
financial and insurance markets, auditing and business information systems,
strategic and business analysis, market analysis, and business logistics. These
topics were also considered in the case of public agencies. The application of
statistics  to several specific problems within each general area were presented.
Some examples may help understand the wealth of potential uses of statistics within
the firm environment.

In the fields of marketing and advertising, and of customer satisfaction, the
following problems were discussed: measuring the investment returns by means of
the statistical analysis of sales dynamics, and estimating multivariate econometric
models; measuring sales elasticity to price changes, in order to define optimal price
using Bayesian shrinkage methods. The use of structural models with latent
variables to measure customer loyalty and profiling was illustrated. Customer
churn was analysed by logistic regression, which may be used to forecast future
churners, while cumulative logit  were proposed to identify which customers were
to be addressed using up-selling actions.

Within the traditional field of technology and production, those statistical
applications designed to help production and processes control, included new
applications of probabilistic models of optimisation. Today, such models are also
applied to control environmental impact when auto-correlated data are used. The
utilisation of response surfaces for studying large scale productions was of
particular interest.

Within the insurance and finance field, statistical techniques are widely
employed. The conference focused on new developments in the application of time-
series analysis to financial forecasting. Moreover, problems of risk control, analysis
of performances and credit scoring were managed by multivariate techniques,
indexes, statistical distribution analysis and multivariate regression modelling
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using the co-integration approach.
Building up a data warehouse is not simply a computer problem: the question

of their effectiveness and utility also arises  if they have to be used to obtain
statistical syntheses, graphs and tables, and to make forecasts. The question of
drawing relevant data from databases constituted the subject of other papers using
explorative data analysis and data mining techniques. An important application was
the use of statistical methods in constant customer monitoring and in the study of
behavioural segmentation: in this case,  cluster analysis methods and neural
networks models were proposed. Others applications were designed to show the
importance of data organization, control and quality, with a particular focus on
outliers and seasonality detection. Finally, one study aimed to identify multidimen-
sional relationships among groups of agents , capable of helping detect relevant
information.

More recent areas for statistical applications include auditing and  manage-
ment assessment. The most competitive multinational corporations were shown to
use sophisticated sampling techniques for checking statements and various indexes,
especially price indexes and deflation techniques. The application of probabilistic
models to risk management was also  illustrated. Finally, sample selection and
statistical tests for controlling financial statements were proposed as the latest
auditing techniques.

The optimal management of stocks and fares was the main topic within the
logistics field. Furthermore, statistical models for the optimisation of the
transportation of commodities were also presented. In such cases, statistical models
require special data bases, and these were obtained  using statistical matching
techniques.

My reference to the Bologna conference clearly shows that the relationship
between statistics and firms is not limited to a specific issue or area: the papers
submitted to the conference show that Italian firms consider statistics to be an
important instrument. Indeed, the use of statistics has been seen to be far from
negligible in many firms, from both the quantitative and the qualitative points of
view, where they are used to tackle various kinds of problem. We have also seen that
when statistical expertise is not available inside the firm, firms tend to seek the
services of specialized firms or statistical experts.

The relationship between statistics and firms is not proven merely by the
experience I have just referred to, and is not limited to recent years. I could give a
number of examples in a variety of different productive fields, but for the purpose
of the present paper, I am going to mention just a few emblematic cases.

First of all, I like to point to the role played by W. Edward Deming. He is
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generally considered one of the main contributors to the redesigning of Japan’s
modern productive system and of its management. Referring to his experience in
Japan, Deming stated that ”… by the use of statistical techniques, productions in
many plants has been increased from 10% to 100% in the space of few months,
without expansions in the plant…for such reason knowledge may be looked upon
as a national resource” (On statistical techniques in Industry as a National
resource, Bulletin of ISI vol. XXXIII). The statistical methodology that Deming
introduced and that began spreading from Japan during the first few years after
World War Two, provides both a methodological foundation and a working base to
the modern view of statistical quality control, to the procedure for checking the
quality of company output. It also provides the underlying principles of a new
approach to company management: Total Quality Management and Customer
Satisfaction.

A second important case is that of a large multinational– Nestlé. This
corporation set up an extensive R&D system aimed at improving  the effectiveness
of its productive processes, provide improved innovation, and enhance goods
retailing and customer relations. Nestlé’s R&D sector employs 300 researchers,
including  many statisticians co-operating with biologists, chemists and so on. One
important use of statistical techniques in the company’s R&D projects was revealed
in a paper presented by Nestlé at the International Statistical Institute’s meeting in
2003. It shows that many statistical techniques are used: experimental design,
explorative multivariate analysis, regression and classification models. Moreover,
Nestlé reported that it was involved in training statisticians. Nestlé’s commitment
is not unusual; many other large corporations adopt a similar approach. However,
Nestlé’s case is emblematic, in that it shows that those companies who wish to
remain competitive need to implement sound R&D programmes, to develop
statistical knowledge, and to integrate statisticians with other specific skills.

Finally, returning back to the case of Italy, I would like to quote Innocenzo
Cipolletta’s view  of his experience as  president of Marzotto: “[arriving in Marzotto]…
I did not find any  statisticians in the firm…but I found many statistical methods and a
statistical approach to problems. A firm with an integrated production process… needs
optimization, models for production processes based on customer demand and capable
of controlling all stages of  production so that scheduling is under control and errors
and stocks are minimized…[managing the complexity of a production process] an
expert statistician is necessary and this is true not only for the production and buying
setting but also in accounting and management assessment… which are increasingly
important, especially for big firms…requesting a great deal of information for company
governance, for analysts and for savers”. In this point of view statistics is represented
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like a basic instrument for a variety of purposes: the management and control of
complex situations, the evaluation of firm performance, the communication with the
outside world.

Given the three cases I have referred to above, and given the topics of the
Bologna conference, it would seem that statistical analysis  constitutes an important
instrument with a substantial role to play at each stage of a firm’s life. If it is true
that a company is an organization that exists and acts in the real world, one that
needs to make rational decisions, then what better instrument than statistics for
taking rational action? Which instrument other than statistics is grounded in
methodological and heuristic assumptions capable of providing the right guidance
for action, in situations characterised by uncertainty? Uncertainty is inherent in all
human action, and thus in firm activity as well. Hence the statistical mentality – even
more than statistical techniques as such - represents a strategic skill and provides
the necessary guidance for action in all kinds of productive activity.

While such general statements may well be true, in practice things tend to be
somewhat different for reasons that are probably strictly interconnected. In fact, up
to this point I have referred to firms in general, but it would be more correct to sub-
divide them into large firms and certain public agencies on the one hand, and small
firms on the other, as the latter have little knowledge of statistical techniques and
its basic principles. In Italy, as we all know, the productive system is characterised
by small and medium-sized firms that cannot afford to employ professional
statisticians and that hardly ever use statistical techniques or data, even if they
perform well and lead their sector. However, many small firms could have at least
partial access to statistical skills by outsourcing and/or utilising the network they
belong to. Nevertheless, the real problem is the concentration of the statistical
culture in a limited number of large, more advanced firms. As a result of this
concentration, Italian entrepreneurs and public managers tend to have a limited
knowledge of the potential uses to which statistics can be put. The prevailing idea
seems to be that statistics is essentially the production of data which eventually may
be adjusted in a vague manner by complicated, overly sophisticated techniques, or
at the very best, statistics may provide the knowledge we need to interpret events
a posteriori. Ideas like this may be grounded in a tradition whereby subjective
persuasions and a priori knowledge, rather than empirical evidence, the systematic
analysis of phenomena and the eliciting of assumptions for our conceptual models,
constitute the main bases for action.  However, there are also a series of objective
causes. I have already  pointed to the difficulties encountered by the diffusion of
statistics within the firm context, together with the widely-recognised lack of
statistical education in Italian schools; I would therefore like to focus in more detail
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on certain other causes that seem to me to be more pertinent to this particular
conference and are not imputable to firms.

The first problem is that of the statisticians themselves, who are increasingly
taken up with extremely sophisticated, formal topics, rather than the question of
solving real problems. Of course I do not want to detract from the methodological
work of statisticians. A number of important new developments have been achieved
in statistical modelling and estimation methods; however, much less has been done
in relation to the scientific applications of such techniques, and to their application
to the various fields of human action. Yet it is widely acknowledged that statistics
was created and developed by scholars working in specifics fields of human
knowledge on actual problems. When statistics loses its links to the world of
phenomena, it risks becoming simply a branch of mathematics. If statisticians are
not able to apply their techniques to the actual world, then their many important
findings will remain confined to specialized journals. As C. R. Rao (president of the
American Statistical Association and distinguished statisticians) wrote “Unlike
other subjects statistics does not develop from statistics. It needs motivation from
new problems arising in all areas of human endeavour”.

Because statistics is a technique, a method of acquiring knowledge and of
observing facts, it needs to be constantly in touch with real phenomena and
problems. Statisticians ought to tackle real problems, and refer to such problems to
develop adequate methodologies, rather than merely considering real problems as
an opportunity to apply certain techniques.

We need to seriously reflect on why it is that students  do not take statistics
degrees. In the academic year 2005-06, only 750 students in the whole of Italy began
studying in a statistics faculty, and only about 1200 began a degree in statistics. It
seems clear to me that we should distinguish between advanced training for future
statisticians and training statisticians who want to work in the real word. A broad
effort is needed to help and encourage statisticians working in various sectors of the
economy and society to exchange their experiences and to put questions and raise
problems.

The statistical lag in Italy remains  substantial. It could be reduced by a
change in the teaching of statistics, and by pursuing closer relationships between
statisticians and society, in order to show in practice that statistics can help resolve
certain important questions in today’s world. Something has already been done in
this sense. The 2nd Level Degree Courses in statistics give those students that have
chosen other specializations the chance to acquire a grounding in statistics too, and
vice-versa, students who  began their university education by studying statistics
may complete their education in other fields having a background in statistics.
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Nevertheless, a great deal still needs to be done; in particular,  the approach
statisticians adopt when teaching on different degree courses needs to be changed.

Secondly, the role of official statistics ought to be taken into consideration.
The ISTAT constantly asks firms for  the various forms of information it needs when
compiling official statistics for the country. Firms often find this request burdensome
for a variety of reasons, one of which being that the National Statistical Agency fails
to provide companies with adequate feedback. Firms basically focus on the
markets, and therefore the data they need generally concerns purchasing, customer
demand and consumer preferences, whereas data are produced by the classification
of economic activity according to the prevailing commodity typology. Official
statistics adopt a macro-economic point of view, which is a necessary instrument
for policy making; however, a micro-economic system of data which would be more
useful to firms has not yet been developed. In any case, micro data are very difficult
to obtain. The lack of any real feedback between firms – who provide basic
information - and the statistical National Agency – the data producer - certainly has
not helped statistical applications  at the firm level. Some important improvements
have been made recently, using administrative sources and developing appropriate
strategies for obtaining reliable data from those sources. This approach could
reduce the statistical burden for firms, but more needs to be done to increase the
production of data of use to the firm

The relationship between statistics and firms is a crucial one for the diffusion
of a statistical culture in Italy. This is why a new, more systematic approach is
necessary. We need to create occasions for the exchange of experience, where
practical statistical applications can be presented and discussed, and the potential
advantages illustrated . The diffusion of experience is also very important if we are
to identify those problems that firms have failed to solve, and there is a need for co-
operation with professional statisticians, which in turn would stimulate their
interest in new applied and theoretical areas of research. This strategy could help
spread the statistical culture and realise the potential of statistical methods.

Firms have to deal with new problems arising from technological change and
the challenge of globalization, and due to the fact that .  economic development
increasingly depends on knowledge and information. Within this framework, new
opportunities to utilise statistics and statistical methods arise continually (employing
administrative sources of data, developing techniques to manage sample survey
self-selection, web- survey techniques, large database explorative analysis, small-
area estimation, analysis of multivariate time-space data, digital image analysis,
analysis of micro-array, graphical modelling, risk analysis, duration modelling,
longitudinal modelling and many others).
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Those subjects that statisticians and other researchers are presently working
on, clearly show that statistics is increasingly multifaceted, as a result of  its
knowledge-generating methodology, and its system of close observation and
experimentation. In other words, statistics constitutes a common language for all
sciences, and statisticians need to deal with this. Thus the future of statistics
depends on the capacity of statisticians to interact with other areas of human
activity, and of businesses to understand and fully exploit the potential of statistical
methods.

STATISTICA E IMPRESE

Riassunto

Il lavoro è una sintesi di una relazione introduttiva al convegno “Statistica per le
imprese”. Nella prima parte viene discusso il ruolo e il rilievo della conoscenza statistica
e della misura dei fenomeni con particolare riguardo a quelli relativi alla sfera economica.
Nella seconda parte ci si sofferma in particolare sul contributo che la statistica può dare
alla gestione delle imprese mostrando come nel corso del tempo l’impiego delle tecniche
statistiche si sia via via esteso a tutti gli aspetti dell’attività di un’impresa.


