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The aim of the workshop is to explore various pcast of dealing with error to attain
reliability, and to gain a deeper understanding/ét error in science and its treatment
entails. While the daily practice of empirical rasgh, in and outside the laboratory, is
dominated by dealing with all kinds of errors tor@ase the reliability of the results,
there exists no general cross-disciplinary framéwvior dealing with errors. Various
sophisticated procedures for the systematic hagdiirobservational and measurement
errors, and procedures for data-analysis were @hdre being developed, but they all
are fragmented and mainly developed to addressfispegistemological and
methodological problems within a particular scitatlomain. The reason that a more
general account is — still — lacking is that thedkof error to be corrected differs from
case to case and depends upon the effects of niffengdt conditions peculiar to the
subject under investigation, the research design, a



The evaluation of uncertainty is neither a routak nor a purely mathematical
one; it depends on detailed knowledge of the naifitke measurand and of the
measurement. The quality and utility of the undetyaguoted for the result of a
measurement therefore ultimately depend on therstadeling, critical analysis,
and integrity of those who contribute to the assignt of its value.Guide to the

Expression of Uncertainty in Measuremd®O, 1993, p. 8)

The workshop will use case studies of researchipescacross a wide variety of
scientific and practical activities, and acrosamrge of disciplines (including
experimental physics, econometrics, environmemiahse, climate science, industrial
engineering, measurement science, and statistiidg)the aim of integrating
epistemologies and methodologies of treatmentsrof @ scientific discourse. Such
integration may be achieved through cross-disapliiransfer of diagnosis, prognosis,



Researci{Springer, 2009). The proposed workshop can bsidered an extension of
this conference in the sense that it now alsoingllude non-experimental research to
which also practitioners will contribute. Hon wdscaco-organiser (with Vincent Icke
and James McAllister) of the Lorentz workshop ‘Syetrim as a Modern Scientific
Concept: Historical and Philosophical Perspectiy&$-14 March 2008). Since his



Error in the Sciences: Diagnosis, Prognosis, and Refying Measures

DAY 1 Monday:
[1] Historical and Philosophical Perspectives on Eror in Science

Traditionally history and philosophy of science lbagn concerned with practices that
claim to attain (scientific) knowledge. Althougwalys presents, error as an object of
inquiry has been neglected, considered unproduclivis attitude is now changing.
There is a growing interest in the concept of efiroits ramifications, and in the wider
meaning of uncertainty. Day 1 will have two distiparts: an introductory session to
open the workshop and a focused discussion on ingneliror in experimentation. The
introductory talk will map the problem of erroranhistorical and philosophical context.
Different perspectives and topics will be preseriteain overview: error in
experimentation, error as historiographical prohlemor statistics, and the like. A
plenary session will follow in which contributorsiMpresent themselves with very short
prepared statements of their contributions andytiads of the workshop will be
discussed. The workshop will then continue witlessgon on error in experimentation.
Like any goal-oriented procedure, experiment igesttio many kinds of error. They
have a variety of features, depending on the pdatis of their sources. The
identification of error, its source, its contextdats treatment shed light on practices and
epistemic claims. Understanding an error amountst alia, to uncovering the
knowledge generating features of the system inublvihe very features that are the
object of study of the historian-philosopher whiecoimes to evolving systems in
scientific practice.

09.00 — 10.00 Arrival and registration
10.00 - 10.15 Introduction by the Lorentz Centeffsind the organizing
committee Marcel Boumans Giora Hon, andAu262(n)-3.71693(d)-3.73.28149((



Confounding Variables
17.30 — 19.00 Wine and cheese welcoming party

DAY 2 Tuesday: Measurement Errors

Measurement results are generally not considereepasts directly about the state of the
object under measurement, but on our knowledgetahsustate. Measurement shifted
from a truth-seeking process to a model-basedmomdich the quality of the
measurement is assessed by pragmatic aims. Aslagkthe epistemological shift, the
guality of measurement is not reported in termaaaiuracy, an expression of closeness to
the true value, but in terms of uncertainty. Thas hlso had implications on calibration
strategies: instead of expecting that referencaegare true they are required only to be
traceable. On Day 2 these shifts will be discussefbcusing on key issues: the shift

from error to uncertainty, the shift from accurasgessment to quality assessment and
the shift from standards as prototypes to standasdsstrumental set-ups.

09.15 -09.30 Marcel Boumans(Chair of the Day)Introduction to today’s topic
09.30 - 10.30 Uncertainty Instead of Error
10.30 - 11.00 Coffee break
11.00 - 12.00 Quality Assessment
12.00 — 13.30 Lunch break
13.30 — 14.30 Standards
14.30 - 15.30 European Fusion Development AgreementEFDA)
Report of the working group on data analysis: diesgics
15.30 - 16.00 Tee break
16.00 - 17.00 Plenary discussion led by the CHalieoDay

DAY 3, Wednesday: Communicating Uncertainties

In science the need to communicate with decisiokemsaabout the uncertainties in the
relevant models has become acute. Interdisciplimank has been done in this domain to
arrive at commonly agreed upon typologies of udety. This includes efforts to widen
the concept of reliability, since it is often natgsible to establish the accuracy of the
results of simulations or to quantitatively assbesimpacts of different sources of
uncertainty. On Day 3 recourse will be made to itptale assessment of the different
elements used in the research (e.g., data, madgiert judgments and the like) and
determine their “methodological reliability”, givehe purpose of the relevant model.

09.15-09.30 Arthur Petersen (Chair of the Day)Introduction to today’s topic



09.30 - 10.30 Chaos and Model Uncertainty in Forecasts and Prijes






