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courses of engineering schools. He gives two examples of the importance of probabilistic
methods in engineering practice: one in civil engineering and the other in traffic
engineering. Those examples also illustrate that relevant applied probability material
which has been published for more than 34 years in two well known books by 'userengineers', is still waiting to be adopted as part of the standard syllabus of our
undergraduate or even postgraduate engineering degrees.
Perhaps I should point out here that SEFI (Societi Europienne pour la Formation des
Ingenieurs) has been concerned with this matter for some time now. In 1990, a special
issue of the European Journal of Efrgineering Educatiorr (EJEE), the SEFI scientific
journal (Vol. 15, No. 3, Guest Editor Peter Niiesch) was dedicated to 'Stochastics in
Engineering Education'. The SEFI Working Group on Mathematics also produced in
1992 a 'Core Curriculum in Mathematics for the European Engineer' which will be
continuously updated.
Berg states that the terminology of probability is rather obscure for most userengineers, and as a result they may not use effectively mathematical models that have
been available for some time in the literature, or may even avoid them altogether. He
suggests an approach that bridges the gap between probability-based modelling and the
perception and needs of the user-engineer. To achieve it he proposes to formulate the
basic assumptions of the model through physical quantities and to form the exact
mathematical model only in the next stage, through translation of these qualitative
assumptions into probability terms and functions. He illustrates his approach through
systems maintenance.
Peiia discusses [he importance of time series in engineering practice. He also states
that some important areas of application of statistics to engineering can benefit from
using time-series ideas; for instance, in the case of standard control charts, when the
process goes out of control smoothly because of deterioration or slow changes in the raw
material or intermediate products. He presents three courses (including an introduction to
optimal control theory), to fill the gap between the present knowledge of time-series
models among most engineers and the needs of their professional work.
Liu Ke presents a simple description of the Markovian decision process. He uses it in
the following two applications in China - an evaluation of the optimal regulation of a
hydropower station reservoir, and of the time-delay inspection model for machine
maintenance.
Ramalhoto deals with a concept of continuing engineering and management education
(CEME) which essentially involves 'transfer of current research work' and 'teaching of
stochastics methodologies targeted to industrial needs' in an interdisciplinarylintegrated
environment. She uses current research (on the value of embedding the 1st and 2nd
Erlang formulae in the superstructure of the finite-waiting-capacity Markovian queue to
obtain a number of results in the optimal design of manufacturing and service-industry
congestion systems) to exemplify a situation in which a quick transfer of useful
knowledge to engineers and managers could be easily achieved, if an easy-to-use channel
of communication was available. It is stressed that involvement in CEME activities also
has the advantage of allowing an expansion in the scope of stochastics postgraduate
instruction.
Jun and Ross illustrate the fact that by combining simulation with stochastics analysis
we are often able to obtain improved simulation estimators that are far more efficient than
the raw estimators. They develop the 'total hazard' as a control variate in the simulation
of a state-dependent queueing system, to obtain the expected number of customers during
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of variation and uncertainty and their relations to TQM are discussed. They also
concentrate on the importance of providing well structured Continuing Engineering
Education programs on stochastics in a TQM environment, specially tailored to give
engineers and managers a very practical set of tools for coping with uncertainty in
industrial practice. They stress that the current practice in industry with respect to
continuing education, which is to send someone on a course for a week, assuming that
this person will be updated on an area of interest to the company, doesn't work very well.
They describe their own experiences and future developments for CEME.
Table 1 is an attempt to summarise the topics covered in the papers of this Special
Issue.
Let me conclude this editorial by emphasizing that the European Forum for
Continuing Engineering Education [ 2 ] ,as well as many other international events, show
clearly that engineers and managers need applied mathematicians. As the president of
Exxon R&D, Edward David, points out in a recent report to the National Science
Foundation of the US: "Two few people recognize that the high technology so celebrated
today is essentially a mathematical technology". In fact, there are several situations where
it is becoming increasingly difficult to distinguish between the applied mathematician and
the engineer. It is also becoming common to find statisticians and operations researchers
in very high decision positions in industry.
This Special Issue intends to show that we, the 'stochastics people', have a lot to offer
to the user-engineer and to the research engineer, as well as to the middle and the top
manager, and we are willing to do so.
For instance, Velazco stresses that, although simulation is reported as one of the most
popular techniques, it is estimated that simulation is used in less than 1% of the cases
where it could play an important role in analysing critical decisions within an enterprise.
Moreover, there are several examples of applications of simulation where it has been
misused and also where its results have been taken with more confidence than it is
justified. The main reasons for all these facts seem to be that the user-engineers and
managers have difficulties in using the present simulation tools available, and that
engineers and managers lack the stochastics background to appreciate all modelling
assumptions and guide the design and analysis of simulation experiments. He also
stresses the benefits that can come from the fact that since 1990 ABET (Accreditation
Board for Engineers and Technology), which certifies all US engineering programs,
officially requires probability and statistics courses in engineering curricula.
Perhaps it is fair to say that there is nowadays not only a waste in material resources
and environmental terms, but also in intellectual terms, i.e. in terms of 'knowledge
creation and the use of knowledge'. Therefore, as a first step, I would like to take this
exceptional opportunity to ask the readers of this issue (authors included) to write to the
IJCEE, reporting their own success in stochastics 'knowledge creation / use of
knowledge' aclivities for engineers and managers.
I also would like to suggest, if I may, that readers more often advcrtise meeting on
stochastics in engineering and management publications, as well as submitting papers to
their meetings and pcriodicals. Perhaps the importance of any paper is not only due to the
reputation, in one's own research environment, of the publication where it has been
accepted but, most likely, also due to its impact and usefulness to others.
To the engineering and management community I would like to say that it is not
always clear what can reasonably be expected of an OFUstalislics consultant, or any other
consultant for that matter. The consultant, usually, is not able to provide ready-made
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solutions that can he implemented without any effort on the part of the client organization
and its,staff. Very often, the client organization has to carry out all the really important
and definitive activities to implement the given solution. Therefore, the client
organization is left with the most important part of the project, without, in many cases,
actually having jointly created it or having a feeling for the solution that has to be
implemented. Even when the organization does already have a deep know-how, most
likely, the consultancy by itself is also not the best path to follow. A tailor-made CEME
program, which could also include a kind of guided consultancy, whose relationship
should be of the enterprise-regular-supplier type, could perhaps be a more suitable road to
exploit.
However, in my opinion, any stochastics unit that decides to be seriously and deeply
involved in this type of CEME program has to consider it, on the one hand, in equal terms
with its traditional duties -academic teaching and research - and on the other, to bear in
mind that this type of CEME is a new concept which is likely to demand a different
approach to its teaching, administration and financing. Furthermore, it is necessary to
become a partner in the adventure of learning how to work in an interdisciplinarylintegrated environment and also, most likely, to start to use telematics and to network
with enterprises and other national and international research groups. It is also necessary
to know how to interact with the 'right people' in industry and governmental institutions.
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