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SCIENTIFIC PREDICTION IN NICHOLAS RESCHER’S CONCEPTION:

PHILOSOPHICO-METHODOLOGICAL ANALYSIS

ABSTRACT

Scientific prediction is a central problem in philosophy and methodology
of science. This topic has been particularly relevant in Nicholas Rescher’s
philosophy. On the one hand, scientific prediction appears as a key concept
within his philosophical proposal, which is a system of pragmatic idealism; on
the other, a number of his publications are devoted to the study of scientific
prediction from different angles. De facto, he offers a rigorous and detailed
conception of prediction in science.

Within this context, this Ph.D. research has two main objectives, which
are interrelated. First, the analysis of the philosophico-methodological
characters of scientific prediction in Rescher’s conception is the focus of the
attention. To do this, the research deals with different thematic realms:
semantic, logical, epistemological, methodological, ontological, axiological,
and ethical. These are grounded in the different components of science
(language, structure, knowledge, processes, activity, ends, and values).

Second, the critical reconstruction of Rescher’s philosophy of science is
searched. His approach is a pragmatic idealism that is open to some
important realist elements. This second line of research is developed in
parallel with the first one, because his system of pragmatic idealism

modulates the characters of scientific prediction.



LA PREDICCION CIENTIFICA EN LA CONCEPCION DE NICHOLAS RESCHER:

ANALISIS FILOSOFICO-METODOLOGICO

RESUMEN

El problema de la prediccion cientifica es un tema central para la
Filosofia y Metodologia de la Ciencia. Se trata de un tema especialmente
relevante en la Filosofia de Nicholas Rescher. Por un lado, la prediccion
cientifica aparece como un concepto clave dentro de su propuesta filoséfica,
que es un sistema de idealismo pragmatico. Por otro lado, tiene trabajos en
los que analiza la prediccidon cientifica desde diversos angulos. De facto,
ofrece una concepcion rigurosa y detallada de la prediccion.

Dentro de este marco, la presente Tesis Doctoral tiene dos objetivos
fundamentales, que estan interrelacionados. En primer lugar, el estudio se
orienta a analizar los caracteres filosofico-metodolégicos de la prediccidon
cientifica en la concepcion de Rescher. A tal efecto, la investigacion se
enfoca desde diversos ambitos tematicos: semantico, ldgico,
epistemoldgico, metodoldgico, ontoldgico, axioldgico y ético. Estos ambitos
tematicos se fundamentan en los diversos componentes de la Ciencia
(lenguaje, estructura, conocimiento, procesos, actividad, fines y valores).

En segundo término, la investigacion se orienta a reconstruir
criticamente la Filosofia de la Ciencia de Rescher. Su propuesta es un
idealismo pragmatico que esta abierto a importantes elementos de realismo.
Esta segunda linea se desarrolla de manera paralela a la primera, porque su
sistema de idealismo pragmatico modula los caracteres de la prediccion

cientifica.



A PREDICION CIENTIFICA NA CONCEPCION DE NICHOLAS RESCHER: ANALISE

FILOSOFICA-METODOLOXICA

REsumo

O problema da predicion cientifica € un tema central para a Filosofia e
Metodoloxia da Ciencia. Tratase dun tema especialmente relevante na
Filosofia de Nicholas Rescher. Por un lado, a predicién cientifica aparece
como un concepto clave dentro da sua proposta filosofica, que € un sistema
de idealismo pragmatico. Por outro lado, ten traballos nos que analiza a
predicion cientifica desde diversos angulos. De facto, ofrece unha
concepcion rigorosa da prediccion, onde acada un gran nivel de detalle.

Dentro deste marco, a presente Tese de Doutoramento ten dous
obxectivos fundamentais, que estan interrelacionados. En primeiro lugar, o
estudo oriéntase a analizar os caracteres filoséfico-metodoloxicos da
predicion cientifica na concepcion de Rescher. A tal efecto, a investigacion
enfécase desde diversos ambitos tematicos: semantico, loxico,
epistemoldxico, metodoloxico, ontoloxico, axioldxico e ético. Estes ambitos
tematicos fundaméntanse nos diversos compofientes da Ciencia (linguaxe,
estrutura, cofiecemento, procesos, actividade, fins e valores).

En segundo termo, a investigacion oriéntase a reconstruir criticamente
a Filosofia da Ciencia de Rescher. A sua proposta € un idealismo pragmatico
que esta aberto a importantes elementos de realismo. Esta segunda lifia de
analise desenvolvese en paralelo a primeira, porque o seu sistema de

idealismo pragmatico modula os caracteres da predicion cientifica.
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INTRODUCTION

The problem of scientific prediction is undoubtedly a central topic for the
philosophy and methodology of science. This is because of its importance for
scientific practice in the different empirical sciences (natural, social, and
artificial), where prediction has several crucial roles. Thus, prediction can be
a test for the scientific character of hypotheses and theories (basic science).
It precedes the prescription oriented towards the solution of concrete
problems (applied science), and it serves as a support for decision-making in
practical contexts of acting (application of science).

Furthermore, when the goals of scientific research are considered, it is
usual to highlight two of these goals: the explanation of past phenomena and
events and the prediction of future phenomena and happenings. However,
the attention directed towards scientific prediction is, certainly, very little in
comparison to the effort devoted to the study of scientific explanation. This
feature can be seen in the number of publications in this regard, which is
clearly higher in the case of scientific explanation. But it is also the case that
prediction frequently appears as a key concept in the research into other
issues of the philosophy and methodology of science, such as scientific

progress, complexity, or the limits of science.

I. Thematic Context of the Research

Certainly, Nicholas Rescher’s contribution to the philosophical reflection
on the problem of prediction must be highlighted. Thus, on the one hand,
scientific prediction appears as a key concept within his philosophy and
methodology of science. In effect, his pragmatic idealism emphasizes the
importance of scientific prediction as a topic of analysis in the philosophy of

science. On the other hand, several of his publications are devoted to the



study of scientific prediction from different angles (above all, from the
epistemological and methodological perspectives). In this way, he offers a
rigorous conception of prediction, where the analysis achieves a great level
of detail.

These reflections highlight the pertinence of developing a philosophico-
methodological analysis of “scientific prediction” in Nicholas Rescher’s
approach, since he is one of the authors who made the most contributions to
the study of this topic, which is crucial for science and has been little
considered in the philosophy of science (at least, in comparison with other
problems, such as scientific explanation). This research is focused on the
philosophy of science, where Rescher has developed his own proposal: a
system of pragmatic idealism. Moreover, some of his contributions to
philosophy, in general, receive attention to the extent that they are connected
with his philosophy of science and can be relevant for the study of scientific
prediction.

Nicholas Rescher was born in Germany in 1928. He settled in the
United States when he was nine years old, and has produced an important
philosophical contribution, where his analysis of scientific prediction can be
emphasized. These contributions have been both theoretical — regarding a
large number of problems — and practical, because he was one of the
designers of the predictive procedure called Delphi. Within his theoretical
contributions, his paper “On Prediction and Explanation” (1958) should be
mentioned. In this paper, he calls into question the logical symmetry between
prediction and explanation, which was the dominant thesis in that moment.
His book Predicting the Future must be also highlighted, where a systematic
philosophico-methodological analysis of scientific prediction is offered for the
first time. This analysis is made from different relevant perspectives

(especially, the epistemological, methodological, and ontological ones).



Besides the attention to the problem of scientific prediction in its
different dimensions, Rescher has offered a system of thought; that is, he
has provided his own conception of philosophy, in general, and philosophy of
science, in particular. His proposal — pragmatic idealism — encompasses
very influential contemporary elements, such as pragmatism, but his idealistic
approach involves very different characteristics from naturalism, which has
been frequent over the last decades. Very often, his approach has original
features.

Within this framework — a key philosophico-methodological topic in an
influential contemporary philosopher — this Ph.D. research has two main
objectives. Firstly, the study is oriented towards the analysis of the
philosophico-methodological characteristics of scientific prediction in
Rescher’'s conception. To do this, the research is focused on different
thematic realms: semantic, logical, epistemological, methodological,
ontological, axiological, and ethical. These thematic realms of the analysis of
scientific prediction are grounded in the different components of science
(language, structure, knowledge, processes, activity, ends, and values),
which can be oriented towards the future, so they are relevant for prediction.

Secondly, the investigation is oriented towards offering a critical
reconstruction of Rescher's philosophy of science, which can be
characterized as a pragmatic idealism that is open to some realist elements.
This second line is developed in parallel with the first one, the philosophico-
methodological features of scientific prediction, since in his approach the
pragmatic idealism modulates the characters of prediction. In effect, his
philosophy of science is related to a system, so the thematic realms of the
analysis of scientific prediction are interrelated within a system of thought.

In order to develop those two axes of the investigation — the critical
reconstruction of Rescher’'s concept of “prediction” and his system of

pragmatic idealism — in a way that the relations between them can be



noticed, the Ph.D. research is organized in three parts, according to a
thematic criterion. These three parts are organized according to thematic
criteria: 1) General Coordinates, Semantic Features, and Logical Components
of Scientific Prediction; Il) Predictive Knowledge and Predictive Processes in
Rescher's Methodological Pragmatism; and Ill) From Reality to Values:
Ontological Features, Axiological Elements, and Ethical Aspects of Scientific
Prediction.

As far as possible, each chapter has “autonomy” to some extent, since
the angles of analysis are different (semantic, logical, epistemological,
methodological, ontological, axiological, and ethical). However, the chapters
are interconnected in two regards: the study of scientific prediction and the
critical analysis of Rescher’'s system of thought. Thus, in principle, each
chapter seeks to provide all the keys in order to address the problems,
although this feature can involve some repetitions, which are thought as a

way of facilitating the unifying thread of the present research.

Il. From the Problems to the Philosophico-Methodological Analysis

The first part of the research is devoted to three issues. First, the
general framework offered by Rescher for the study of scientific prediction is
analyzed. Second, the research in scientific prediction is developed from the
perspective of the semantics of science. Third, the investigation is carried
through from the logic of science. In the second part, the research in
prediction is centered on the epistemology and the methodology of science,
which are the realms where Rescher made most of his contributions to the
analysis of scientific prediction. Finally, in the third part, the attention goes to
the ontology of science and the realm of values, where scientific prediction is
studied from the axiology of research and the ethics of science.

Chapter 1 serves as a framework for the following chapters. Thus, on

the one hand, the chapter tries to clarify the general coordinates of Rescher’s



system of pragmatic idealism; and, on the other, it seeks to offer a
characterization of the philosophico-methodological elements of scientific
prediction. l.e., it addresses the problem of the constituent factors of
“scientific prediction.” This involves developing a study that has two
dimensions: a historic component and a thematic perspective. Regarding the
historic component, the relevance of Rescher’'s academic training and career
is considered, both for the articulation of his system of thought and for the
development of his unequivocal interest regarding the problem of prediction.

After this historical framework, the thematic perspective, which is
Rescher's pragmatic idealism, is researched. Two main aspects are
considered in this regard: a) the role that he attributes to concepts in the
articulation of knowledge, and b) his proposal about scientific progress, which
is directly connected with the notion of “prediction.” This leads to completing
the framework through the attention to the philosophico-methodological
characters of prediction (which are developed in the following chapters) and
the problems posed by them. Finally, the place of Rescher’s pragmatic
idealism within the current context is analyzed.

In chapter 2 the investigation into scientific prediction is addressed from
the perspective of language, so the problem of how scientific prediction
should be conceived from language is considered. This perspective leads to
the reflection on the features of Rescher’s proposal about language, which is
of a pragmatic character. In his approach to meaning, he considers that the
use conditions have primacy over truth conditions. In this regard, the
research in the repercussions that a pragmatic approach to language might
have on the notion of “scientific prediction” is required

It is possible then to go more deeply into the language of “prediction.”
This path leads to addressing the problem of the concept of “scientific
prediction” and its demarcation with respect to the notion of “non-scientific

prediction.” Regarding this issue, the aim is to achieve a higher level of rigor



in the language used for prediction. This involves considering other
distinctions as well, such as generic prediction and specific prediction,
quantitative prediction and qualitative prediction, and the different possible
types of scientific predictions according to their reliability or other
characteristics. This issue is connected to the limits of prediction regarding
the language, so the reflection on the duality “not-predictability” and
“‘unpredictability” is also possible.

After the research from the semantic perspective, in chapter 3 the
analysis of scientific prediction is developed in the realm of the logic of
science. This viewpoint involves addressing the problem of the logical
relations between scientific explanation and prediction. Thus, the theses that
have been maintained regarding this problem are taking into account: (i) the
thesis of the logical symmetry between explanation and prediction; and (ii)
the thesis of the logical asymmetry, which Rescher favors. The study of both
theses leads to emphasizing the temporality factor, which poses other
questions of a logical character. In this regard, the reflection on the notion of
“retrodiction” is required, as well as its possible logical equivalence with
respect to scientific explanation, firstly, and scientific prediction, secondly.

There are other two problems that are especially important to consider
in order to clarify the logical features of scientific prediction. The first one has
to do with the nexus with induction, while the second one deals with the role
of deductive logic. Regarding the first problem, the research considers two
different (although connected) questions: a) the characterization of induction
and b) the justification of induction. On this basis, the problem of the
importance of induction for scientific prediction is considered, where its role in
the context of discovery and the context of justification can be addressed.
This leads to the second problem, which has to do with the role of deduction.
On this issue, the possible limits of deductivism for scientific prediction are

discussed.



Chapter 4 is oriented towards the investigation into the epistemological
factors of scientific prediction in Rescher’s approach, so the research goes to
the kind of cognitive content offered by prediction and the related problems.
To do this, his epistemology can be related to his theory of rationality, where
he gives primacy to practice. From this perspective, the research in scientific
prediction can be undertaken according to the types of rationality that he
expressly considers: cognitive rationality, practical rationality, and evaluative
rationality.

One crucial problem regarding the knowledge provided by predictions
has to do with the reliability of the predictive statements. This focus of study
leads to go more deeply into the fallibilism and its repercussions for
prediction in basic science, applied science, and the application of science.
The reliability of predictive knowledge is related to the epistemological limits
to predictability. In this way, the attention goes also to problems such as
uncertainty, which affects the kind of knowledge that can be achieved
through prediction and has incidence in issues like risk management.

Chapters 5 and 6 analyze in detail the methodological aspects of
scientific prediction. The research into the methodology of prediction requires
two chapters in this Ph.D. research, because it is the realm where many of
Rescher's contributions (and some of the most influential ones) to the
problem of scientific prediction can be placed. Thus, chapter 5 has a more
general orientation, so the research is devoted to clarifying the conceptual
framework of Rescher’'s methodology of scientific prediction.

Insofar as Rescher addresses the problems from the primacy of
practice, the study of his approach to methodological pragmatism is firstly
developed. This leads the research to go more deeply in the roles of scientific
prediction in the different types of scientific research (basic, applied, or of

application) and in the empirical sciences (natural, social, or artificial).



Secondly, the research considers the preconditions for rational prediction,
which are the necessary conditions for the predictive processes.

Within the methodological characters of scientific prediction, the focus
of research in chapter 6 has a more concrete character. The analysis of the
different predictive procedures and methods and their scientific import is
developed here. In this regard, the processes of prediction are researched
from the framework offered by Rescher. There are differences between
estimative procedures of prediction and discursive or formalized processes of
prediction, which can be either elementary processes or scientific methods.
In turn, this path leads the research to considering the reliability and
characteristics of the predictive procedures and methods, within an approach
that assumes de facto a methodological pluralism regarding prediction.

The third part of the research starts with the investigation into the issues
related with the ontological features of scientific prediction. From the ontology
of science, the problem of prediction connects with the reality of the
phenomena. This feature involves research into the specific characteristics
that phenomena of different realms of the reality (natural, social, or artificial)
might have. From this perspective, the attention goes to the repercussions
(above all, epistemological and methodological) of the reality of phenomena
on scientific prediction. Besides the realms of reality — in its triple empirical
dimension — there is the problem of the characterization of future
phenomena, which is connected with the time horizon of prediction and the
possibility of control over phenomena.

Also from the ontology of science it is possible to research the
ontological obstacles of scientific prediction. This is an especially important
issue in Rescher’s approach. In this regard, the relevant varieties and modes
of complexity are researched, which lead to emphasize the notion of

historicity. Thus, the reflection on complexity is developed from the



perspective of historicity, which is especially important for the social sciences
and the sciences of the artificial.

Then, in chapter 8, the problems related to the axiological elements of
scientific prediction are considered. This perspective leads to analyzing,
firstly, Rescher’s proposal regarding the axiology of research, in order to see
how he modulates the axiological features of prediction. This involves
considering the values as a system, where there is a double perspective of
analysis: internal and external. The internal perspective sees science as
activity by itself, while the external viewpoint deals with the relations of
science with the context. In Rescher’s axiology, which is preferentially
structural, the internal component of analysis has primacy, where the
epistemological and methodological values are emphasized.

Secondly, the axiological characters of prediction are investigated. To
do this, on the one hand, the research in prediction as a value of science is
addressed; and, on the other, the values which accompany prediction are
analyzed. Regarding these problems, there are two dimensions of analysis:
the structural perspective and the dynamic component. Rescher’s proposal is
preferentially structural. In this way, it is possible to broaden his proposal
through the attention to the dynamic component. Thus, the study considers
how prediction and the connected values modulate the aims, processes, and
results of the scientific research (basic, applied, or of application), both from
an internal perspective and from an external viewpoint.

Finally, in chapter 9, the research in scientific prediction is developed
from the ethics of science. To do this, two perspectives of analysis are
considered: a) the endogenous ethics, which is oriented towards scientific
activity by itself; and b) the exogenous ethics, which analyses science as an
activity connected with other activities (social, cultural, political, economic,
ecological, etc.). The starting point of this chapter is the study of Rescher’s

ethics of science, which gives primacy to the internal perspective. This leads
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to go more deeply into the exogenous perspective, which is also important for
the problem of prediction.

After that, the research is oriented towards reflection about the
problems posed by the relation between scientific prediction and ethical
values. Firstly, the repercussions on scientific prediction of the ethical limits
of science are considered. Secondly, the study of the ethical values of
scientific prediction is developed from the dynamic viewpoint, which deals
with the evaluation of the aims, processes, and results of the research. To do
this, the differences between basic science, applied science, and the

application of science must be taken into account.
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CHAPTER 1

SCIENTIFIC PREDICTION IN A SYSTEM OF PRAGMATIC IDEALISM

Undoubtedly, Nicholas Rescher is one of the most productive
contemporary philosophers. Besides his large list of publications, his
intellectual trajectory has covered a variety of realms. Certainly, his academic
production encompasses very different issues. Thus, he has addressed all
the areas of the philosophy and methodology of science: semantics of
science, logic of science, epistemology, methodology of science, ontology of
science, axiology of scientific research, and ethics of science. Additionally, he
has dealt with other philosophical realms, such as logic, metaphysics, history
of philosophy, and theory of knowledge.

Through that thematic extent and variety of analyses, Rescher has
come to develop his own philosophical system. He is probably the
contemporary philosopher that has addressed the most philosophical fields.
In this regard, when he deals with the problem of scientific prediction,
prediction does not appear as something isolated, but as an element that is
part of a whole.? This means that, in order to analyze the concept of scientific

prediction in Rescher’s work, it is necessary to clarify the general coordinates

' The extent of Rescher’s work can be noticed in the bibliography, which is current to the
year 2009, that is included in the book of JACQUETTE, D. (ed.), Reason, Method, and Value:
A Reader on the Philosophy of Nicholas Rescher, Ontos Verlag, Frankfurtt, 2009, pp. 633-
643. An updated list of Rescher's publications can be seen in his web page:
http://www.pitt.edu/~rescher/, (access on 14.12.2014).

His influence in the contemporary philosophy of science can be seen in the books
devoted to his though. Besides the book of Jacquette, already quoted, some others can be
highlighted: SosA, E. (ed.), The Philosophy of Nicholas Rescher. Discussions and Replies,
Reidel, Dordrecht, 1979; ALMEDER, R. (ed.), Praxis and Reason: Studies in the Philosophy of
Nicholas Rescher, University Press of America, Washington, D.C., 1982; and ALMEDER, R.
(ed.), Rescher Studies. A Collection of Essays on the Philosophical Work of Nicholas
Rescher, Ontos Verlag, Heusenstamm, 2008,

2 Cf. GoNzALEZ, W. J., La prediccion cientifica. Concepciones filoséfico-metodolégicas desde
H. Reichenbach a N. Rescher, Montesinos, Barcelona, 2010, chap. 8, pp. 253-281;
especially, pp. 253-259.
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of his philosophical proposal, which is configured as a system of “pragmatic
idealism.”

Within this framework, this chapter seeks to offer the philosophico-
methodological coordinates for the analysis of scientific prediction in
Rescher’s thought, which has the idea of a system as a backdrop. In this
regard, there is, in the first place, a reconstruction of his academic and
intellectual trajectory. Through his philosophical work, Rescher came to
articulate a system of thought that is supported by two mainstays: the theory
of knowledge of Immanuel Kant and the pragmatism of Charles Sanders
Peirce.

In the second place, the historical framework of his trajectory is followed
by an analysis of his thematic frame, which is the conception of pragmatic
idealism. In this approach, the concepts are particularly relevant to the
articulation of knowledge, and his proposal of scientific progress is of
pragmatic character. Both aspects are related to prediction. Next, the main
philosophico-methodological characters of scientific prediction are
addressed. This involves paying attention to the semantic, logical,
epistemological, methodological, ontological, axiological, and ethical features
of prediction, that in Rescher’s approach are closely related. Finally, his

system of pragmatic idealism is analyzed within the contemporary context.

1.1. Nicholas Rescher’s Philosophy: General Coordinates
There are some background coordinates that modulate Rescher’s
thought. Following them it seems to me that his philosophical production,

which is characterized by its amplitude and thematic diversity, has coherence

® This is developed by Rescher in an explicit way in his three volumes on a system of
pragmatic idealism: RESCHER, N., A System of Pragmatic Idealism. Vol. |: Human Knowledge
in Idealistic Perspective, Princeton University Press, Princeton, NJ, 1992; RESCHER, N., A
System of Pragmatic Idealism. Vol. Il: The Validity of Values: Human Values in Pragmatic
Perspective, Princeton University Press, Princeton, NJ, 1993; and RESCHER, N., A System of
Pragmatic Idealism. Vol. Ill: Metaphilosophical Inquires, Princeton University Press,
Princeton, NJ, 1994.
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and systematicity. In this regard, the reflections that he made in his
intellectual autobiography on his academic and research trajectory can be
emphasized.* His main effort, which is directed to clarify the philosophico-
methodological framework where his contributions are placed, is also
relevant. This effort can be seen in his three volumes on A System of
Pragmatic Idealism.”

In order to properly understand his proposal for scientific prediction, the
first step consists of the reconstruction of his intellectual and academic
trajectory.  In this regard, the years when Rescher worked as a
mathematician in the RAND Corporation are especially relevant. This is
because at RAND he developed — together with Olaf Helmer and Norman
Dalkey — the predictive procedure called Delphi®. As a second step, an
inquiry into his system of pragmatic idealism will be conduced, since it is the

framework where Rescher’s approach to scientific prediction is placed.

1.1.1. Academic Training and Career

Nicholas Rescher was born on July 15th, 1928 in Hagen, a German city
in the region of Westphalia. Faced with the troubles of the rise of Nazism, his
family decided to emigrate to the United States of America. Erwin Hans

Rescher was the first that crossed the Atlantic, followed a year after by his

* This autobiography has had several editions. In this research the edition used is RESCHER,
N., Enlightening Journey. The Autobiography of an American Scholar, Lexington Books,
Lanham, MD, 2002.

® These are the previously quoted volumes: A System of Pragmatic Idealism. \Vol. |: Human
Knowledge in Idealistic Perspective; A System of Pragmatic Idealism. Vol. Il: The Validity of
Values: Human Values in Pragmatic Perspective; and A System of Pragmatic Idealism. Vol.
IIl: Metaphilosophical Inquires.

® On the Delphi procedure of prediction, see LINSTONE, H. A. and TUROFF, M., The Delphi
Method.  Techniques and  Applications. Electronic version is available in
http://is.njit.edu/pubs/delphibook/delphibook.pdf, (access on 3.7.2013); RESCHER, N.,
Predicting the Future. An Introduction to the Theory of Forecasting, State University of N.
York Press, N. York, 1998, pp. 91-96; Rowe, G. and WRIGHT, G., “Expert Opinions in
Forecasting: The Role of the Delphi Technique,” in ARMSTRONG, J. S. (ed.), Principles of
Forecasting: A Handbook for Researchers and Practitioners, Kluwer, Boston, 2001, pp. 125-
144; AyYusB, B. M., Elicitation of Expert Opinions for Uncertainty and Risks, CRC Press, Boca
Raton, FL, 2001, pp. 99-105; and BELL, W., Foundations of Futures Studies. History,
Purposes, and Knowledge, Human Science for a New Era, Vol. 1, Transaction Publishers,
Piscataway, NJ, 2003 (5th reimp. 2009; 1st ed. 1997), pp. 261-272.
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wife, Meta Anna, and his son, Klaus Helmut Erwin Rescher, who was named
Nicholas Rescher after his arrival to the United States. On July 8th, 1938
Rescher and his mother embarked on the USS President Roosvelt for North
America, where they arrived in the morning of July 16th 1938.

At an early age, Rescher was interested in mathematics and
philosophy.” He took a degree in Mathematics at Queens College in
Flushing, New York, between 1946 and 1949; although he also attended
some philosophy lessons. Herbert G. Bohnert (who was a student of Carnap)
and Carl Gustav Hempel, one of the main representatives of the Berlin
School (lead by Hans Reichenbach) were among his teachers in those years.
Once Rescher got his degree, he received offers from the departments of
Mathematics and Philosophy of Harvard, Yale, and Princeton. Rescher chose
Princeton, where he was a PhD student from 1949 and 1951.

He attended the courses of Logic of Alonzo Church at Princeton. He
was of an special relevance in Rescher’s career, because Church decisively
contributed to increase the interest of Rescher in Logic. In 1950 he earned
his Master's degree, and started to teach at the university. By this time, he
collaborated with Paul Oppenheim. In 1951 he earned his Ph.D. with a
dissertation on “Leibniz’s Cosmology: A Study of the Relations between
Leibniz’'s Work in Physics and his Philosophy.” By doing this, he became at
the age of 22 in the youngest student who obtained a Ph.D, at the
Department of Philosophy in Princeton.

Between 1952 and 1954 he served in the United States Marine Corps.
This meant a break in his academic career. In 1954 he was offered a job in
the Mathematics Division of RAND Corporation, which was then directed by
John D. Williams. Rescher accepted the offer, and he moved to Santa

Monica, where he stayed until 1956. During these years working at RAND

" In his autobiography, Rescher links his interest on philosophy with the reading of the
History of Philosophy by Will Durant. Cf. RESCHER, N., Enlightening Journey. The
Autobiography of an American Scholar, p. 50.



18

Corporation, Rescher started to be interested in the problem of scientific
prediction.

This aspect is relevant insofar as RAND Corporation (Research and
Development) is a good example of what has been labeled a think tank (an
organized group to provide ideas): it is a research institution that offers ideas
and advice on political, trade or military interests. RAND Corporation was
created in the first place to offer research support to the US Armed Forces.
This was its main role when Rescher joined the Corporation as a researcher.

When he started his work at the RAND Corporation, Rescher was
interested in issues related to game theory. After that, he collaborated with
Fred Thompson in economic issues related to air war. After a second project,
where he collaborated again with Fred Thompson and Frederick B. Moore,
Rescher started to work in a project that he designed at the beginning of
1955. It was “a speculative assessment of how, given current intelligence
assessments of then-extant Russian military capabilities, a preemptive
nuclear ‘counterforce’ attack against U.S. retaliatory potential might be
designed.”®

RAND Corporation came to develop a great interest on prediction as a
relevant part of its research support to the US Air Force. According to
Rescher, “predicting enemy intentions has always been a key task of military
intelligence, but in the modern technological world forecasting the
development and deployment of weapons systems became no less crucial a
mission. Acondingly the issue of identifying and validating prediction methods
evolved as an area of RAND interest.”

Within the RAND Corporation, the set of investigations related to

prediction were known with the code name “Delphi Project.” The judgmental

predictive procedure that Rescher developed together with Olaf Helmer and

® RESCHER, N., Enlightening Journey. The Autobiography of an American Scholar, p. 90.
9 Enlightening Journey. The Autobiography of an American Scholar, p. 92.
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Norman Dalkey was named “Delphi Method.”'® Helmer was the most
influential person for Rescher during the years he worked at RAND
Corporation. Both of them shared a common interest on the theoretical
aspects of scientific prediction, so they decided to meet once a week for work
sessions to go more deeply into some aspects related with Delphi procedure.

Delphi procedure is a predictive procedure based on the interaction
among a group of predictors, who are experts on the issue that prediction is
about. Predictors do not confront each other. Instead, they answer a series of
questionnaires in an individual and anonymous way. These questionnaires
are presented to them in several successive rounds. After each round is
finished, the predictors can know the group results, so that they can review
their own initial answers. The final goal is to achieve an “aggregate
prediction” that is supported by all the experts."

The study of this predictive procedure was divided in two successive
levels: on the one hand, Rescher collaborated with Helmer on the theoretical
analysis of Delphi procedure; and, on the other, Helmer collaborated with
Dalkey — and thereafter with Bernice Brown and Theodore Gordon — in the
study of concrete cases. The first of these levels concerns basically the
epistemology of prediction. One of the first papers that Rescher published on
prediction (with the collaboration of Helmer) was about this issue: “On the
Epistemology of the Inexact Sciences.”'?

In 1957, after he left the RAND Corporation, Rescher started his

academic career at the University of Lehigh, in Bethlehem, Pennsylvania.

' Rescher takes into account two mayor methodological approaches: (i) judgmental

procedures, which are based on the estimation of experts who use a kind of unformalized
reasoning; and (ii) discursive or scientific methods, which are based on the correcteness of
inferential principles. Cf. RESCHER, N., Predicting the Future. An Introduction to the Theory of
Forecasting, State University of N. York Press, N. York, 1998, p. 87. This idea appears in
one of his first papers on prediction. Cf. RESCHER, “The Future as an Object of Research,”
RAND Corporation Research Paper P-3593, 1967.

" Cf. RESCHER, N., Predicting the Future. An Introduction to the Theory of Forecasting, p. 92.
2 Cf. RESCHER, N. and HELMER, O., “On the Epistemology of the Inexact Sciences,”
Management Sciences, v. 6, (1959), pp. 25-52.
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There, he teaches philosophy lessons to undergraduate students until 1961.
In this period, he met Adolf Grinbaum, who was also in the Department of
Philosophy at the University of Lehigh. It is quite remarkable that Rescher’s
philosophical interests were at this moment very diverse, among them his
research on Arabic logic can be highlighted. Moreover, his philosophical
publications in this period are about this topic."

Following Grinbaum’s suggestions, who has accepted a position at the
University of Pittsburgh and recommended Rescher, he was named
Professor of Philosophy at the University of Pittsburgh in 1961. Since then,
he has been in Pittsburgh, where he is a Distinguished University Professor
since 1970. He started then a prestigious and prolific career as professor and
researcher, that lead him to be named Honoris Causa by eight universities:
the University of Loyola, Chicago (1970); Universidad Nacional of Cérdoba,
Argentina (1992); University of Lehigh (1993); University of Konstanz (1996);
Queens College (1999); University of Hagen (2001); University of Helsinki
(2006); and University of Cleveland (2007).

Besides these Honoris Causa, Rescher has also received many
prestigious awards. Among them, the Alexander von Humboldt Humanities
Prize (1983); the Medal of Merit for Distinguished Scholarship, University of
Helsinki (1990); the Chancellor’s Distinguished Research Award, University
of Pittsburgh (1990); and the Medal of Merit of the Federal Republic of
Germany (Bundesdienstkreuz erster Klasse), 2011. It should be highlighted
that in 2010 the University of Pittsburgh established the biennial Nicholas

Rescher Prize for Contributions to Systematic Philosophy.

'3 See, for instance, RESCHER, N., “Some Technical Terms of Arabic Logic,” Journal of the
American Oriental Society, v. 82, (1962), pp. 203-204; RESCHER, N., “Al-Farabi on Logical
Tradition,” The Journal of the History of Ideas, v. 24, (1963) pp. 127-132; and RESCHER, N.,
“Avicenna on the Logic of ‘Conditional’ Propositions,” Notre Dame Journal of Formal Logic,
v. 4, (1963), pp. 48-58. A complete list of his publications in the sixties can be found in his
web page: http:.//www.pitt.edu/~rescher/, (access on 15.12.2014).
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Another recognition of his academic and researcher career is his
participation as president of numerous associations: Charles Sanders Peirce
Society (1983-1986); G. W. Leibniz Society of America (1983-1986);
American Philosophical Association, Eastern Division (1989-1990); American
Catholic Philosophical Association (2003-2004); and American Metaphysical
Society (2004-2005). He is also an elected member of many Academies,
among which are the Institut International de Philosophie, the Academie
Internationale de Philosophie des Sciences, the European Academy of Arts
and Sciences, the Royal Society of Canada, and the American Academy of
Arts and Sciences.

Reshcer has also been the editor of several journals, including
American Philosophical Quarterly (1964-1994), History of Philosophy
Quarterly (1983-1992), and Public Affairs Quarterly (1986-1991). In addition,
he is co-editor of the Pittsburgh Series in Philosophy and History of Science,
of the University of California Press, since 1980, and of C.P.S. Publications in
Philosophy of Science, at the University of America Press, since 1982. He is
in the editorial committee of many scientific journals, including Epistemologia,
Mind and Society, Journal of the Philosophy of Management, History of
Philosophy and Logical Analysis, Idealistic Studies, and Philosophisches
Jahrbuch.

Rescher himself acknowledges a key feature of this fruitful and long
academic trajectory: “I was unwilling or unable to settle down to one
particular specialty.”14 Nevertheless, he came to articulate his own system of
thought, which has some well-defined coordinates, so his philosophical
contributions form part of that system. In this regard, the contact with some
important thinkers of the neopositivism and logical empiricism is relevant.
Rescher himself, in a paper entitled “The Berlin School of Logical Empiricism

and its Legacy,” says that he is part of the “younger generation” of the Berlin

" RESCHER, N., Enlightening Journey. The Autobiography of an American Scholar, p. 115.
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School insofar as he was a student of Hempel.15 This is especially relevant to
his studies on prediction, because Rescher considers that they are “in the
wake of [Hans] Reichenbach’s work.”"®

Nevertheless, his system of though is not in tune with empiricism.
Moreover, he is in a quite different approach: he endorses a “pragmatic
idealism.” This system that Rescher proposes has its roots in his own
conception of the task of a philosopher: “A good philosopher, it seems to me,
must be many-sided because the impetus to philosophizing is ultimately a
search for systematic principles underlying the jumbled profusion of
phenomena.”"’ Regarding this issue, he acknowledges the Leibnizian
influence: “The inspiration of Leibniz is clearly present in some of my books
(e.g., The Coherence Theory of Truth) and is discernible in my general
approach to the conduct of philosophical work.”'®

However, Immanuel Kant and Charles Sanders Peirce are,
undoubtedly, the philosophers who have influenced most of Rescher’s
proposals. De facto, there is in his work an explicit concern to elaborate a
system of thought where the idealism is compatible with the pragmatism: I
have gradually acquired the vision of a system of philosophy geared to the
idealistic tradition from Leibniz and Berkeley through Kant to Hegel and
Peirce, with the German idealists on the left side, the English Hegelians on

the right, and the American pragmatists to the front.”'®

It is a philosophical
system of pragmatic idealism built on the basis of two mainstays: Kant’s

theory of knowledge and Peirce’s pragmatism.

1.1.2. A Kantian Pragmatism: The Primacy of Practice

'® Cf. RESCHER, N., “The Berlin School of Logical Empiricism and its Legacy,” Erkenntnis, v.
64, (2006), pp. 281-304.

'® RESCHER, N., “The Berlin School of Logical Empiricism and its Legacy,” p. 298.

" RESCHER, N., Enlightening Journey. The Autobiography of an American Scholar, p. 174.

'® RESCHER, N., Autobiography, Ontos Verlag, Heusenstamm, 2010, p. 69.

' RESCHER, N., Enlightening Journey. The Autobiography of an American Scholar, p. 174.
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By means of a large number of publications, Rescher has configured
his own philosophy. It is a “Kantian pragmatism’ open to realist

20 |n effect, in the three volumes entitted A System of

contributions.
Pragmatic Idealism,?' he sees human knowledge from an idealistic
perspective, according to which our categories and concepts have a decisive
role to characterize reality. But Rescher’s idealism admits realist notions,
such as “fact” or “objectivity.” Thus, Kantism is open to realist contributions.??
This is possible because “realism is compatible with a pragmatism in the
style of that proposed by Charles S. Peirce.”?®

Within this framework of a Kantian pragmatism, Rescher offers an
approach to human rationality that moves away from maximization,?* which is
the favorite conception of rationality in neoclassical approaches to
economics. In this regard, his proposal on rationality is a pragmatic one,
insofar as rational agent is that who “proceeds on the basis of the grounds
that are available to him (which may well also be imperfect).” Thus, he
takes into account the limitations of the knowing subject, as well as the
information limitations to which the subject can be exposed.

Due to these limitations, Rescher maintains that rationality demands an

“optimization” with regard to the circumstances, which in not maximization in

@ GoNzaLEz, W. J., La prediccion cientifica. Concepciones filoséfico-metodolégicas desde H.
Reichenbach a N. Rescher, p. 254.
2! These are the three volumes published by Princeton University Press: A System of

Pragmatic Idealism. Vol. |: Human Knowledge in Idealistic Perspective; A System of
Pragmatic Idealism. Vol. II: The Validity of Values: Human Values in Pragmatic Perspective;
and A System of Pragmatic Idealism. Vol. |ll: Metaphilosophical Inquires.

2 Certainly, he rejects the naive realism, which claims that it is easy to access reality (and
also considers that it is easy to identify true statements). On the varieties of realism related
to science, cf. GoNzAaLEZ, W. J., “El realismo y sus variedades: El debate actual sobre las
bases filosdéficas de la Ciencia,” in CARRERAS, A. (ed.), Conocimiento, Ciencia y Realidad,
Seminario Interdisciplinar de la Universidad de Zaragoza-Ediciones Mira, Zaragoza, 1993,
. 11-58.

EfGONZALEZ, W. J., La prediccion cientifica, p. 256.

2% Cf. RESCHER, N., Rationality. A Philosophical Inquiry into the Nature and the Rationale of
Reason, Clarendon Press, Oxford, 1988.

On the notion of “rationality” in Rescher’s work, it can be see MOUTAFAKIS, N. J., Rescher
on Rationality, Values, and Social Responsibility. A Philosophical Portrait, Ontos Verlag,
Heusenstamm, 2007; especially, cap. 1, pp. 21-61.
® RESCHER, N., Rationality. A Philosophical Inquiry into the Nature and the Rationale of
Reason, p. 7.
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the strict sense.?® He raises the issue from the primacy of practice: “Being
rational consists in the disposition to make good reasons constitute the
motives for what one does. Since this is something we can achieve only
within limits, one must regard perfect rationality as an idealization and
acknowledge that we humans are ‘rational animals’ because of our capacity
for reason, and certainly not because of our achievement of perfected
rationality.”?’

Based on rationality as something limited, Rescher suggests a holistic
conception of rationality, where the role of values is fundamental. Thus, there
are — in his judgment — three kinds of rationality, depending on the object of
rational deliberation: “Philosophical tradition since Kant sees three major
contexts of choice, those of belief, of accepting or endorsing theses or
claims, of action, of what overt acts to perform, and of evaluation, of what to
value or disvalue. These [contexts] represent the spheres of cognitive,
practical, and evaluative reason, respectively.”?®

The pragmatic and Kantian influence that characterizes his philosophy
is noticeable. On the one hand, Rescher gives priority to practice in his
approach to human rationality, in general, and to scientific rationality, in
particular.?® This leads him to insist on the role of economic rationality, which
refers to the instrumental component of rationality. In effect, Rescher thinks

that both actions and beliefs should be evaluated in accordance to their

effectiveness and efficiency to achieve ends. Thus, in order to achieve a

% cf RESCHER, N., “Maximization, Optimization, and Rationality. On Reasons why

Rationality is not Necessarily a Matter of Maximization,” in RESCHER, N., Ethical Idealism. An
Inquiry into the Nature and Function of Ideals, University of California Press, Berkeley and
Los Angeles, 1987, pp. 55-84; especially, pp. 71-79.

" RESCHER, N., Rationality, p. 10.

% RESCHER, N., Rationality, pp. 2-3. This involves a holistic view of rationality according to
which “cognitive, pragmatic, and evaluative rationality constitute a unified and indissoluble
whole in which all three of these resources are inseparably co-present. Good reasons for
believing, for evaluating, and for acting go together to make up a seamless and indivisible
whole,” RESCHER, N., Rationality, p. vii.

# Cf. MARSONET, M., The Primacy of Practical Reason. An Essay on Nicholas Rescher's
Philosophy, University Press of America, Lanham, MD, 1996.
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goal, “a rational creature will prefer whatever method process or procedure
will, other things equal, facilitate goal realization in the most effective,
efficient, and economical way.”*

But, on the other hand, Rescher thinks that “a really thorough
pragmatism must dig more deeply.”" Thus, he considers that practice — the
rational human activity — requires the selection of the best means in
accordance with rational beliefs, appropriate values, and valid goals.
Therefore, human rationality is not — in his judgment — merely an
instrumental rationality, which only selects the means according to given
ends. Whereas, the realm of rationality is certainly wider, since there is a
rationality of ends or evaluative rationality that leads to select the appropriate
ends.

In this regard, Rescher defends the existence of a clear nexus between
rationality, science, and human values. He sets this nexus in an explicit way
on the basis of two fundamental proposals: “1) that rationality includes not
only correct reasoning (razonamiento correcto), but also adequate
evaluation; and 2) that praxis — the effective implementation of practice into
action — is ultimately the criterion of evaluation.”®?

Certainly, there is in his work an explicit criticism to those approaches to

rationality understood as a merely instrumental rationality (i.e., a rationality

centered only on the process that does not take into account the issue of the

%0 RESCHER, N., “Pragmatism and Practical Rationality,” Contemporary Pragmatism, vol. 1, n.
1, (2004), p. 44.

" RESCHER, N., Realistic Pragmatism, p. 168. In this regard, Rescher distinguishes two types
of pragmatism: a) practicalism and b) funcionalism. Practicalism sees theory and theorizing
as secondary in importance, so it gives a more important role to praxis. Meanwhile,
funtionalism subordinates theory to praxis not in importance, but rather in fundamentally (that
is, the justification of human beliefs, ends, and actions is always relative to the realm of
action). Thus, theory is something crucial in importance, but the criterion of successful
theorizing is success in matters of practical implementation. So Rescher’s pragmatism is in
the line of what he calls functionalism. See RESCHER, N., “Pragmatism and Practical
Rationality,” pp. 43-60; especially, pp. 43-44.

%2 RESCHER, N., Razon y valores en la Era cientifico-tecnologica, Paidos, Barcelona, 1999,
p. 48.
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value of the result).33 It happens that Rescher thinks of science as an activity
oriented towards ends. From this perspective, “values play a crucial role in
science, and (...) this role is not something arbitrary or added, but it is
inherent to the goal structure that defines science as a rational search.”*

He maintains then that it is not good enough to evaluate diverse
courses of action with regard to given ends. Instead, the election of ends
should be evaluated as well and this should be done from a pragmatic
perspective. Thus, an “axiology of purposes” is required, which he sees as “a
normative methodology for assessing the legitimacy and appropriateness of
the purposes we espouse”. According to this “axiology of purposes,” the
assessing of the ends is a pragmatic assessing, that evaluates the
appropriateness of the concrete ends with regard to the human needs and
interests.*

Together with the Kantian and pragmatic influences — that can be seen
in his approach to rationality, there are also realist elements in Rescher’s
philosophical proposal. In this regard, objectivity of values is a key feature.
On the one hand, he insists on science as our science, since it is indebted to
the conceptual categories of human beings.*” And, on the other hand, it is a
human activity of a teleological character that is modulated by values. Thus,
both the ends sought by the research and the means oriented towards those

ends should be selected in accordance with valid values. The validity of

%% Rescher criticizes the purely instrumentalist approaches to rationality. This can be seen in
Herbert Simon’s proposal, insofar as he does not accept a rationality of ends but only a
rationality of means. Cf. RESCHER, N., Rationality, p. viii. An analysis of the notion of
“rationality” in Simon and a comparison with Rescher’s account is in GONzALEzZ, W. J.,
“‘Racionalidad y Economia: De la racionalidad de la Economia como Ciencia a la
racionalidad de los agentes economicos,” in GONzALEz, W. J. (ed.), Racionalidad,
historicidad y prediccién en Herbert A. Simon, Netbiblo, A Corufia, 2003, pp. 65-96.

* RESCHER, N., Razon y valores en la Era cientifico-tecnolégica, p. 95.

» RESCHER, N., “Pragmatism and Practical Rationality,” p. 45.

% cf. “Pragmatism and Practical Rationality,” pp. 44-47.

%7 Cf. RESCHER, N., “Our Science as our Science,” in RESCHER, N., A System of Pragmatic
Idealism. Vol. I: Human Knowledge in Idealistic Perspective, pp. 110-125; and RESCHER, N.,
“Nuestra Ciencia en tanto que nuestra,” Daimon, Revista de Filosofia, n. 6, (1993), pp. 1-9.
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values has an objective basis, which lead to an ontological component: it is
rooted in the human needs that are of an universal character.

This leads Rescher to maintain that there is a plurality of values that
should modulate both the ends and the means of the scientific research.
These values can be internal (cognitive, methodological, ...) or external
(social, cultural, ecological, economic, etc.). Among them, Rescher gives
priority to the values that are internal to scientific activity (above all, the
epistemological and methodological values). This highlights his Kantism,
“‘insofar as the content of science is more important than the socio-historical
milieu.”®

Despite this primacy of the internal component, Rescher’s axiological
approach — which connects to his proposal on scientific rationality — leads
to a holism of values.*® Thus, although it is certainly possible to make
distinctions among values — there are internal values and external values, a
complete separation of them is not possible. The reason for this criterion is a
pragmatic one: in practice, the set of values is linked to human needs that
are of a universal kind.*> Nevertheless, as long as the values shape a
system, it is possible to establish a hierarchy or scale of preferences.
Consequently, the principal values, which modulate the ends and means of

the research, are — for Rescher— the internal values to scientific activities.

1.2. A Systematic Conception of Science and Philosophy
The idea of a system has a clear presence in Rescher’s work. In effect,

he thinks that the aim of his task as a philosopher “is to become clear about

%8 GonzALEZ, W. J., La prediccion cientifica, p. 269.

% Cf. RESCHER, N., “How Wide is the Gap between Facts and Values?,” in RESCHER, N., A
System of Pragmatic Idealism. Vol Il: The Validity of Values, pp. 65-92; and RESCHER, N.,
“Values in the Face of Natural Science,” in RESCHER, N., A System of Pragmatic Idealism.
Vol Il: The Validity of Values, pp. 93-110.

0 Cf. GoNzALEZ, W. J., “Racionalidad cientifica y actividad humana. Ciencia y valores en la
Filosofia de Nicholas Rescher,” in RESCHER, N., Razén y valores en la Era cientifico-
tecnologica, pp. 11-44; especially, p. 22.
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the import and the credentials of various sorts of human knowledge—above
all in the sciences, in everyday life, and in philosophical reflection itself. The
adequate comprehension of the character of these various realms of
inquiry—especially of the mutual interrelationships—is the formative purpose
of the enterprise.”*’

This system is supported by two fundamental mainstays: Kantism and
pragmatism. Thus, on the one hand, Rescher thinks that human knowledge
is modulated by concepts and ideas, so that “science is indebted to the
conceptual categories of the human beings and it is different from [the kind of
science] that would be made by other agents with other conceptual
configuration.”*? In this regard, the Kantian influence of his thought has
primacy. And, on the other hand, when he focuses on the progress in
science, the pragmatic dimension of his thought is highlighted. The nexus
between scientific progress and technological innovation is then emphasized;

and, furthermore, he highlights the link between scientific progress and

prediction.

1.2.1. The Role of Concepts in the Development of Knowledge

Pragmatism modulates the idealistic proposal of Rescher. Thus, he
discards a strong idealism and opts for “a middle-of-the-road idealism that
makes significan concessions to realism.” In his judgment, the complexity
of the discussion between idealism and realism is rooted in the wide variety
of realisms and idealisms that have been defended during the history of
philosophy.** This leads him to think that the solution cannot be found in the

imposition of one of these philosophical doctrines, because realism and

*" RESCHER, N., Enlightening Journey. The Autobiography of an American Scholar, p. 174.

*2 GonzaLEZ, W. J., La prediccion cientifica, p. 254.

** RESCHER, N., A System of Pragmatic Idealism. Vol. |. Human Knowledge in Idealistic
Perspective, p. Xiv.

* Cf. RESCHER, N., “Realism and Idealism,” in RESCHER, N., A System of Pragmatic Idealism.
Vol. I: Human Knowledge in Idealistic Perspective, pp. 304-306.
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idealism are not necessarily exclusive. On the contrary, “the sensible move is
to opt for the middle ground and to combine a plausible version of realism
with a plausible version of idealism.”*°

In his approach, this view does not involve that he takes an eclectic
posture or a simple hybrid or combination of stances. As a Kantian
philosopher, the concepts gain relevance to the articulation of knowledge.
Categories and concepts in general allow us to articulate the reality.
Therefore, science is a human product, which is above all of an intellectual
kind and related with certain practices. The scientific view of the world is not
absolute in cognitive terms, because science is “our’ science. This means
that it is the result of the interaction between the researcher and the
environment (in principle, natural), according to our conceptual scheme.*®

Rescher's acceptance of elements of ontological realism is based in
pragmatic reasons. They encompass our notions of truth, communication,
fact, or research, insofar as they require to presuppose the notion of realiz‘y.47
At the same time, he defends a conceptual idealism: we know reality through
our mental categories, our concepts to characterize real things. Knowledge of
reality can only be reached through the resources that human beings have:
“our only access to information about what the real is through the mediation
of mind.”*®

By this way, Rescher establishes a distinction between reality as such

and reality as it presents itself to us.*® This involves that “the range of fact is

4 RESCHER, N., “Realism and Idealism,” in RESCHER, N., A System of Pragmatic Idealism.
Vol. I: Human Knowledge in Idealistic Perspective, p. 324.

% Cf. RESCHER, N., “Our Science as O-U-R Science,” in RESCHER, N., A Useful Inheritance.
Evolutionary Aspects of the Theory of Knowledge, Rowman and Littlefield, Savage, 1990,
pp. 77-104.

47pCf. RESCHER, N., “Pragmatic Idealism and Metaphysical Realism,” in SHOOK, J. R. and
MARGOLIS, J., A. (eds.), Companion to Pragmatism, B. Blackwell, Oxford, 2006, pp. 386-397;
especially pp. 388-393.

8 RESCHER, N., “Realism and Idealism,” in RESCHER, N., A System of Pragmatic Idealism.
Vol. I: Human Knowledge in Idealistic Perspective, p. 324.

*9 Cf. RESCHER, N., “Our Science as O-U-R Science,” in RESCHER, N., A Useful Inheritance.
Evolutionary Aspects of the Theory of Knowledge, p. 77.
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always broader than that of knowledge.”® Certainly, he does not call into
question the existence of a reality that is independent of the knowing
subject.’’ Thus, he accepts the notion of objectivity, which he associates with
impartiality. He does this by pragmatic reasons, because objectivity is — in
his judgment — a “functionally useful instrumentality”>® to guide research.

In his thought, the acceptation of an objective reality has to do with its
utility. Thus, he takes into account six reasons by which it is required the
notion of a mind-independent reality: “1) to preserve the distinction between
true and false with respect to factual matters and to operate the idea of thuth
as agreement with reality; 2) to preserve the distinction between appearance
and reality, between our picture of reality and reality itself; 3) to serve as a
basis for intersubjective communication; 4) to furnish the basis for a shared
project of communal inquiry; 5) to provide for the fallibilistic view of human
knowledge; and 6) to sustain the causal mode of learning and inquiry and to
serve as basis for the objectivity of experience.”

Consequently, Rescher accepts the existence of a reality that is
independent of the subjects that try to know that reality. But the knowledge of
reality is always mediated by the categories and concepts of human beings,
in such a way that it “represents information about an inquiry-relative
empirical reality.”54 In his approach, the acceptation of an objective reality
and a fallibilistic view of knowledge go hand-in-hand, since human being
articulates reality through an imperfect conceptual scheme.*®

This approach involves a view of science as a human product, where

agents prevail as producers of science and recipients of the things achieved.

* RESCHER, N., “Our Science as O-U-R Science,” p. 79. This idea is developed by Rescher
in his book Scientific Realism, Reidel, Dordrecht, 1987.

*1 Cf. RESCHER, N., “Nuestra Ciencia en tanto que nuestra,” p. 2.

°2 RESCHER, N., “Pragmatic Idealism and Metaphysical Realism,” in SHOOK, J. R. and
MARGOLIS, J., A. (eds.), Companion to Pragmatism, p. 388.

%3 “Pragmatic Idealism and Metaphysical Realism,” pp. 390-391.

* RESCHER, N., “Our Science as O-U-R Science,” p. 80.

°® Cf. RESCHER, N., “Pragmatic Idealism and Metaphysical Realism,” p. 390.
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In this way, Rescher maintains that “the limits of our experience set limits to
our science.”® From this perspective, the ideal of a perfect science can be
ruled out; i.e., the possibility of a fully completed science is rejected.” That is
way in his approach the characterization of science as our science leads to a
view of scientific knowledge as imperfect and incomplete.*®

There is a clear connection between this issue of “perfect science” and
the problem of the limits of scientific research. With regard to the limits of
science, there is initially two different sides: the limits as “barriers”
(Schranken) — what separates science from non-science — and the limits as
“‘confines” (Grenzen), which deal with the final frontiers of the scientific
research.*

Usually, when Rescher analyzes the limits of science, his attention is
focused on the second side of the problem: the possible “confines” or the
ceiling for scientific activity. His effort leads him to insist on the fact that we
cannot know now the science that we will have in the future.®® In addition,
insofar as he sees science as a system, it is implicit in his view that there are
also “barriers,” which separate science from other human activities.®’

With regard to the confines, the perspective of a systems highlights the
distinction between the “internal” obstacles — those that are due to scientific

activity itself — and the “external” obstacles, which are those that come from

%6 RESCHER, N., The Limits of Science, revised edition, University of Pittsburgh Press,
Pittsburgh, 1999, p. 216

" RESCHER, N., The Limits of Science, revised edition, pp. 145-176.

% Cf. RESCHER, N., “The Imperfectibility of Science,” in RESCHER, N., A System of Pragmatic
Idealism. Vol. I: Human Knowledge in Idealistic Perspective, pp. 77-95.

% Cf. RADNITZKY, G, “The Boundaries of Science and Technology,” in: The Search for
Absolute Values in a Changing World. Proceedings of the VIth International Conference on
the Unity of Sciences, vol. Il, International Cultural Foundation Press, N. York, 1978, pp.
1007-1036.

An analysis of the limits of science as a matter that involves these two dimensions (the
“barriers” and the “confines”) is in GONzALEZ, W. J., “Rethinking the Limits of Science: From
the Difficulties for the Frontiers to the Concern on the Confines,” in GONzALEZ, W. J. (ed.),
The Limits of Science: An Analysis from “Barriers” to “Confines,” forthcoming.

0 Cf. RESCHER, N., “The Problem of Future Knowledge,” Mind and Society, v. 11, n. 2,
£2012), pp- 149-163.

' The existence of some kind of “barriers” follows from his acceptance that science cannot
cover the full field of human knowledge and specific human activities. See, in this regard,
RESCHER, N., Razén y valores en la Era cientifico-tecnologica, pp. 99-121.
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the environment. Usually, Rescher is focused on the internal obstacles to
scientific activity, which he analyzes in accordance with the distinction
between limits in the weak sense — the current difficulties to solve a problem
— and limits in the strong sense (the unsolvable problems of science).®® In
this regard, there are internal limits to science that are rooted in its
constitutive elements, so we can find obstacles due to the language of
science, its structure, its knowledge, its processes, its activity, and its values
(among then, ethical values).®®

But there are also external limits to science that have to do with the
relations between science and the environment (natural, social, or artificial).
These limits have to do with the complexity that hinders scientific knowledge
and that — in Rescher’s proposal — has a strong impact on prediction.®*
Thus, when the future we try to predict is developmentary open, it can
become unpredictable for us (or, at least, “not predictable”.) This is what
happens with future knowledge, which is not accessible to our current
categories of knowledge, above all when the future is in the long run and we
try to predict in a very detailed way.®®

Regarding the barriers — what separates science from pseudoscience
or other legitimate ways of knowledge — Rescher points out that science is
also a limited endeavor, since scientific knowledge is just one human good

among others.®® He takes into account other ways of knowledge, so science

62 ¢f. RESCHER, N., “On Learned Ignorance and the Limits of Knowledge,” in RESCHER, N.,
Cognitive Pragmatism. The Theory of Knowledge in Cognitive Perspective, University of
Pittsburgh Press, Pittsburgh, PA, 2001, pp. 63-80; especially, pp. 73-75.

& cf. GONzALEZ, W. J., La prediccion cientifica, pp. 275-276; and GONzALEz, W. J.,
“Rethinking the Limits of Science: From the Difficulties for the Frontiers to the Concern on
the Confines,” in GONzALEZ, W. J. (ed.), The Limits of Science: An Analysis from “Barriers” to
“Confines,” forthcoming.

On the constitutive elements of science, see GONzALEz, W. J., “The Philosophical
Approach to Science, Technology and Society,” in GONzALEz, W. J. (ed.), Science,
Technology and Society: A Philosophical Perspective, Netbiblo, A Corufia, 2005, pp. 3-49;
especially, pp. 10-11.

6 Cf. RESCHER, N., Predicting the Future, chap. 8, pp. 133-156.
% Cf. RESCHER, N., “The Problem of Future Knowledge,” pp. 149-163.
% Cf. RESCHER, N., Razon y valores en la Era cientifico-tecnolégica, pp. 103-105.
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is only one possible way of knowing. Nevertheless, scientific knowledge is —
in his judgment — an especially important good due to its high instrumental
value. Thus, from a pragmatic point of view, the pursuit of knowledge as a
good “in no way hinders the cultivation of other legitimate goods; on the
contrary, it aids and facilitates their pursuit, thereby acquiring an instrumental
value in addition to its value as an absolute good in its own right.”®’

Thus, Rescher acknowledges that can be legitimate knowledge outside
the science that has to do with philosophy and humanistic disciplineses.
However, he does not use to take into account the historicity of knowledge. In
particular, regardless his objections to Strawson related to the processes,®
historicity is not adequately stressed in his view.”® Above all, the lack of
attention to the notion of “historicity” can be seen when he characterizes
scientific change, which he connects to the idea of “progress.” In this regard,

his approach is in terms of “process,” instead of being an approach focused

on historicity.

1.2.2. Scientific Progress

Undoubtedly, scientific progress is one of the topics that receive more
attention in the contemporary philosophy and methodology. Since 1978,
Rescher has published several monographs where he analyzes scientific
progress. Usually, he sees progress from a perspective focused on the
economic dimension, so that he offers an approach to scientific progress

where the analysis in terms of costs and benefits is especially relevant.”’

" RESCHER, N., The Limits of Science, revised edition, p. 243.

® Cf. RESCHER, N., Razon y valores en la Era cientifico-tecnolégica, pp.106-113.

% Cf. RESCHER, N., Process Metaphysics. An Introduction to Process Philosophy, State
University of N. York Press, Albany, NY, 1996, pp. 60-64.

" On the role of historicity in scientific change, cf. GONzALEZ, W. J., “El enfoque cognitivo en
la Ciencia y el problema de la historicidad: Caracterizacién desde los conceptos,” Letras, n.
114, n. 79, (2008), pp. 51-80.

" His interest in the economic aspects of scientific progress can be seen, fundamentally, in
five of his monographs: RESCHER, N., Peirce’s Philosophy of Science, University of Notre
Dame Press, Notre Dame, 1978; RESCHER, N., Scientific Progress. A Philosophical Essay on
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Generally speaking, it is possible to claim that the term “progress’ is a
normative or goal-relative — rather than a purely descriptive — term.””? So
when it is claimed that, in fact, there has been “scientific progress,” it is
assumed that the new things achieved are an improvement in comparison
with the old things; that is, there has been a scientific change and that
change has a positive character (at least in epistemological terms).” Thus,
the ends are closer than they were before the change had taken place.

In this regard, llkka Niiniluoto maintains that “progress’ can be
contrasted with such neutral terms as 'development’, and a philosophical
analysis of scientific progress is tantamount to a specification of the aims of
science.”’*. That is, if we want to be able to recognize the progress, the aims
sought must also be recognizable. Rescher’s notion of “scientific progress”
goes in the same way, because — in his judgment — scientific progress is
relative to the ends of science.” For him these ends are basically four:
description, explanation, prediction, and control over nature.”®

There are several aspects that characterize Rescher’'s notion of
“scientific progress”: 1. Scientific progress is potentially unlimited, since it is

impossible for us to achieve a perfect science (that is, a completed science),

the Economics of the Natural Science, B. Blackwell, Oxford, 1978; RESCHER, N., Cognitive
Economy. The Economic Dimension of the Theory of Knowledge, University of Pittsburgh
Press, Pittsburgh, 1989; RESCHER, N., Priceless Knowledge? Natural Science in Economic
Perspective, Rowman and Littlefield, N. York, 1996; and RESCHER, N., Epistemetrics,
Cambridge University Press, N. York, 2006.

For a synthesis of the content of this books, see WiBLE, J. R., “How is Scientific
Knowledge Economically Possible?: Nicholas Rescher’s Contributions to an Economic
Understanding of Science,” in ALMEDER, R. (ed.), Rescher Studies. A Collection of Essays on
the Philosophical Work of Nicholas Rescher, pp. 445-476.

2 NIINILUOTO, I, “Scientific Progress,” Synthese, n. 45, (1980), p. 427.

® On the notion of “scientific progress”, see GONzALEz, W. J., “Progreso cientifico,
autonomia de la Ciencia y realismo,” Arbor, v. 135, n. 532, (1990), pp. 91-109; and
GoNzaLEz, W. J., “Progreso cientifico e innovacion tecnolégica: La ‘Tecnociencia’ y el
problema de las relaciones entre Filosofia de la Ciencia y Filosofia de la Tecnologia,” Arbor,
v. 157, n. 620, (1997), pp. 261-283.

I NIINILUOTO, |, “Scientific Progress,” p. 428.

’® Cf. RESCHER, N., The Limits of Science, revised edition, chapter 10, pp. 145-165.

"® Cf. RESCHER, N., Razén y valores en la Era cientifico-tecnolégica, p. 138. This highlights
that his approach is principally oriented toward the sciences of nature.
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so that it is always possible to enlarge or improve the available knowledge.”’

2. Regarding the limits that hinder scientific progress, economic limits are
especially important. They involve that there is a deceleration of scientific
progress as its costs increase.”® 3. Scientific progress has basically a
conceptual character, although the practical dimension of scientific research
should be stressed to assess progress: above all, the improvements with
regard the ability of prediction and control over nature.”

1. On the first feature — scientific progress as potentially unlimited or
endless — Rescher thinks that science is always open to future
developments. In this regard, there is a relevant difference between two
different senses of limits: the limits in the weak sense and the limits in the
strong sense. There are limits in the weak sense when we are not able now
to answer questions, because we do not have the knowledge required to
answer them. Meanwhile, there are limits in the strong sense when we think
that there are questions that we will not answer in the future, even in the long
run.®

When Rescher compares the limits in the weak sense to the limits in the
strong sense, he considers that the later are more problematic than the
former. Limits in the strong sense are associated with insolubilia (the
unsolvable problems of science). In this regard, when we accept that science
is subject to limitations in the strong sense, it is accepted that there is now or

there will be in the future significant questions that never will be answered.

T Cf. RESCHER, N., The Limits of Science, revised edition, pp. 5-18; and RESCHER, N.,
Scientific Progress. A Philosophical Essay on the Economics of the Natural Science, pp. 38-
53.

® Cf. RESCHER, N., Scientific Progress. A Philosophical Essay on the Economics of the
Natural Science, pp. 79-94.

" Cf. RESCHER, N., Methodological Pragmatism. A Systems-Theoretic Approach to the
Theory of Knowledge, B. Blackwell, Oxford, 1977.

8 Cf. RESCHER, N., “On Learned Ignorance and the Limits of Knowledge,” in RESCHER, N.,
Cognitive Pragmatism. The Theory of Knowledge in Cognitive Perspective, pp. 63-80;
especially, pp. 73-75.
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They are questions whose solution is beyond the limits of science — as a
human activity; this is also the case in the long run.

However, Rescher points out that “there is no reason to think, on the
basis of general principles, that any issues within the domain of natural
science lie beyond its capabilities.”®' From this point of view, limits that affect
science are always limits in the weak sense. In this case, this proposal —
that science is subject to limits in the weak sense — is compatible with the
claim that whatever be the question posed in a concrete moment of scientific
research, we should think that we will be able to answer it, at least in the
future.

But, on the basis of the unpredictability of the future science, it cannot
be claimed that all the questions posed by science will be eventually
answered.®? Thus, Rescher accepts, in principle, the possibility that there are
limits in the strong sense, so that they can be unsolvable problems in
scientific research. However, he points out that these are two different
theses: (i) that there could be unsolvable problems, and (ii) that those
unsolvable problems can be identified. The later thesis — that we can identify
now the questions that science will never be able to solve — is called
“hyperlimitation” by Rescher.?®

Certainly, this topic has to be seen in connection to the difficulties to

predict the future knowledge. As Rescher states this problem, it is possible to

8 RESCHER, N., The Limits of Science, revised edition, p. 3.

2 There is an important distinction between “unpredictable” and “not predictable.”
“Unpredictability” involves the complete impossibility of predicting. It is mainly due to the
presence of anarchic phenomena. Meanwhile, “not predictability” is related to the current
impossibility of achieving a prediction, which is usually due to the instability of the
phenomena. This distinction is in GONzALEZ, W. J., La prediccién cientifica. Concepciones
filosofico-metodoldgicas desde H. Reichenbach a N. Rescher, p. 289; and GONZALEZ, W. J.,
Philosophico-Methodological Analysis of Prediction and its Role in Economics, Springer,
Dordrecht, 2015, p. 56. See also EAGLE, A., “Randomness Is Unpredictability,” British Journal
for the Philosophy of Science, v. 56, (2005), pp. 749-790.

8 Cf. RESCHER, N., The Limits of Science, revised edition, p. 113.



37

claim that there are difficulties to identify the insolubilia,®* insofar as there are
also difficulties to predict how the future science will be.® In fact, he points
out that “the prospect of present knowledge about future discoveries is
deeply problematic since the future of knowledge is fundamentally
unpredictable. The details of the cognitive future are hidden in an
impenetrable fog.”®°

This issue is connected with the Kant's principle of question
propagation, which — in Rescher’s judgment — has two main consequences
for science: a) the unpredictability of future science, and b) the impossibility
of achieving a perfect science. Thus, in the first place, on the basis of current
knowledge, Kant’s principle of question propagation involves the impossibility
of predicting the questions we will ask in the future and, certainly, we do not
know now the answers to these questions. For this reason, we cannot
identify the insolubilia or assure their existence (that is, not as a current
incapability that will be overcome in the future).

Obviously, the advancement of science can be seen as a wide cognitive
process based on a “Kantian inspiration,” because it can be seen as a
process of questions and answers, where each new answer influences the
question that can be posed. In this regard, Rescher points out different ways
by which new knowledge can affect the questions that we consider: 1) it can
give new answers to old questions; Il) it can generate new questions; and Ill)
it can show that old questions are improper or iIIegitimate.87

Therefore, Rescher considers that we cannot predict now with accuracy
the content of future knowledge. In consequence, we cannot predict what
questions we will consider in the future. In addition, we do not know (and

cannot know) if all the questions we have not answer yet are legitimate.

8 Cf. RESCHER, N., Predicting the Future, pp. 186-188; and RESCHER, N., The Limits of
Science, revised edition, chapter 8, pp. 111-127.

% Cf. RESCHER, N., Predicting the Future, pp. 177-183.

% RESCHER, N., “On Learned Ignorance and the Limits of Knowledge,” p. 64.

8 Cf. RESCHER, N., The Limits of Science, revised edition, p. 12.
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Thus, “the task of specifying the limits of scientific capability in the production
of knowledge is itself one that transcends the limits of our cognitive
powers.”® In this way, it also transcends our capabilites the task of
identifying what the insolubilia problems of science are, although we can
assume that those problems exist.

It should be pointed out that Kant’s principle of question propagation
involves the impossibility of the completeness of science. Rescher relates
this issue to the existence of limits in the weak sense. Thus, scientific
knowledge is open to the future, and this means that perfect science is an
unfeasible ideal; that is, he does not accept the possibility of a completed
science.® This is because each scientific improvement will generate new
questions that require an answer, and so on. In this way, science is
developed through a question-answering process, insofar as it overcomes
the limits that hinder its advancement.

The distinction between limits in the weak sense and limits in the strong
sense — where hyperlimitation can be included — has major implications for
scientific progress. Rescher's proposal is clear: “the distinction between
these various types of limits thus carries the important lesson—already
drawn by Kant—that even the resolution of all our scientific problems would

not necessarily mean that science as such is finite or completable.”

8 RESCHER, N., Unknowability. An Inquiry into the Limits of Knowledge, Lexington Books,
Lanham, MD, 2009. p. 18.

8 Rescher calls into question the possibility of achieving a perfect science form theoretical
and practical viewpoints. His starting point is in the goals of science, which in his judgment
are four: description, explanation, prediction, and control. Then, he identifies four conditions
that a scientific discipline should meet in order to be considered completed: erotetic
completeness, predictive completeness, pragmatic completeness, and temporal finality (the
omega-condition). He considers that the first three are problematic from a theoretical point of
view and unfeasible form a pragmatic viewpoint. Meanwhile, the temporal finality is
unfeasible if we take into account the internal dynamics of the connection between scientific
progress and technological innovation. Cf. RESCHER, N., The Limits of Science, revised
edition, pp. 145-176.

% RESCHER, N., “On Learned Ignorance and the Limits of Knowledge,” p. 74.
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Thereby, he maintains an approach to scientific progress as unlimited,
insofar as it is always open to the future.®’

On the one hand, Rescher sees science as subject to limits in the weak
sense. They are current limits that can be found in each historical stage of
scientific development and will affect science also in the future. But they are
obstacles that can be overcome through scientific development itself. In his
own words: “to maintain (...) the essential limitlessness of science on the
side of terminating limits—the feasibility of unending scientific progress—is
not to deny the prospect of problems whose solution lies beyond the physical
and/or economic limits of man’s investigative capacities. The existence of
actually unanswerable questions in science—problems whose solution lies
forever on the inaccessible side of a technologically imposed data-barrier—
would not mean an eventual end to scientific progress.”

Accordingly, Rescher thinks that, de facto, there will be always limits
that hinder scientific progress; but, at the same time, he considers that
scientific progress is always possible to the extent that those limits can be
eventually overcome. Concurrently, he calls into question that there are,
strictly speaking, limits in the strong sense. This is because, in the first place,
when we consider that a question is in principle beyond the powers of
science, it is difficult to maintain that this question is a legitimate scientific
one (i.e., that it belongs to the scientific domain); and, in the second place,
even if those limitations exist, it is impossible for us to identify them.%
Following such way, it is questionable whether there is now or will be in the
future a “ceiling” of scientific research, even when we must acknowledge the

present existence of limits to scientific progress.

" Cf. RESCHER, N., Scientific Progress. A Philosophical Essay on the Economics of the
Natural Science, passim.

%2 RESCHER, N., “Some Issues Regarding the Completeness of Science and the Limits of
Scientific Knowledge,” p. 32.

% Cf. RESCHER, N., “On Learned Ignorance and the Limits of Knowledge,” p. 75.
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2. When Rescher considers the limits in the weak sense (that is, those
limitations that affect science in each concrete stage), the second feature of
his characterization of scientific progress appears: the relevance of the
economic limits. In effect, “Rescher’s approach on scientific progress is
frequently based on the language of cost and benefit, because — for him —
cost-effectiveness is a salient aspect of rationality, where the benefits of
knowledge can be theoretical (or purely cognitive) or practical (or applied).”**

In this regard, it can be pointed out that “on the one hand, among the
internal benefits of sciences is the increasing capacity that a science has to
provide explanation and prediction, which also contribute explicitly to the
human worldview as well as the solution of many practical problems of
everyday life. On the other hand, there are growing external costs, mainly in
the natural sciences and in the sciences of the artificial, which are due to the
enlarging complexity of the phenomena studied as well as the greater
difficulty in learning and mastery.”®

Therefore, with regard to the economic limits to scientific progress, the
analysis of the external costs is a fundamental issue. Regarding this problem,
Rescher pays attention to the relations between science (above all, natural
sciences) and technology. He thinks that science and technology are like

"% since each of them needs the other and

“two legs of the same body,
contributes to its development. Again, his pragmatic component is clear: they
are endeavors interrelated.

Because Rescher’'s analysis is focused on the natural sciences, he
maintains that technologies for observation, experimentation, and de

subsequent data-processing have a key role in scientific progress. In this

o GoNzaLEz, W. J., “Economic Values in the Configuration of Science,” in AGAzzl, E.,
ECHEVERRIA, J. and GOMEZ, A. (eds.), Epistemology and the Social, Poznan Studies in the
Philosophy of the Sciences and the Humanities, Rodopi, Amsterdam, 2008, p. 92.

% GoNzaLEz, W. J., “Economic Values in the Configuration of Science,” in AGAzzl, E.,
ECHEVERRIA, J. and GOMEZ, A. (eds.), Epistemology and the Social, p. 92.

% RESCHER, N., Razén y valores en la Era cientifico-tecnolégica, p. 100
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way, scientific progress and technological innovation are two notions that go
together in his approach.”” As J. F. Wible points out, in Rescher’s proposal
“scientific progress depends on scientific observation and it in turn depends
both on the availability and types of resources required for scientific
observation.”®

In effect, Rescher thinks that there cannot be scientific progress without
technology. “On the one hand, the transforming resources of technology use
and exploit our scientific understanding of the world’s processes. But, on the
other hand, it turns out that science cannot progress without technology,
because we can only obtain information about reality by interacting with it.
We can only theorize about nature in an effective way to the extent that we
can detect its processes (by ‘observation’) and manipulate its phenomena (by
‘experimentation’).”*

On the other hand, this relation of inter-dependence between science
and the available technology involves a major limitation to scientific progress,
since there are increasing costs related to data acquisition and management
technologies as science advances. On the other hand, technological
innovation enlarges complexity, because each solution given to the problems

related to information processing and the control of the processes generates

new problems of complexity.'®

o “Although scientific progress is always possible in principle (...) the achievement of this
permanent possibility demands a continuous improvement of the technological capability of
data extraction and exploitation,” RESCHER, N., Razon y valores en la Era cientifico-
tecnologica, p. 126.

% WIBLE, J. R., “How is Scientific Knowledge Economically Possible?: Nicholas Rescher’'s
Contributions to an Economic Understanding of Science,” in ALMEDER, R. (ed.), Rescher
Studies. A Collection of Essays on the Philosophical Work of Nicholas Rescher, p. 446.

% RESCHER, N., Razon y valores en la Era cientifico-tecnologica, p. 100. Rescher calls this
“thesis of the technological dependency,” which maintains that “progress in the theoretical
superstructure of natural science hinges crucially upon improvements in the technological
basis of data-acquisition and processing,” RESCHER, N., Scientific Progress, p.142.

% cf RESCHER, N., Razon y valores en la Era cientifico-tecnolégica, pp. 118-121. On
scientific creativity and technological innovation in the context of complexity, cf. GONzZALEZ,
W. J., “The Roles of Scientific Creativity and Technological Innovation in the Context of
Complexity of Science,” in GONzALEZ, W. J. (ed.), Creativity, Innovation, and Complexity in
Science, Netbiblo, A Corufia, 2013, pp. 11-40.
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In Rescher’s judgment, “Kant’s principle of question-propagation” is also
present in the technological realm, and it is related to complexity. In his
words, “throughout the progress of science, technology, and human artifice
generally, complexity is self-potentiating because it engenders complications
on the side of problems that can only be addressed adequately through
further complication on the side of process and procedure. The increase in
technical sophistication confronts us with a dynamic feedback interaction
between problems and solutions that ultimately transforms each successive
solution into a generator of new problems.”'""

This problem involves that there is — or can be in principle — a
deceleration in scientific progress due to economic elements. Thus, the costs
related to scientific progress increase at the same time that the benefits
decrease, since “each successive order-of-magnitude step involves a
massive cost for lesser progress; each successive fixed-size investment of
effort yields a substantially diminished return.”'® From this point of view, the
major limits to scientific progress are practical limits that rest basically on the
physical-economic limitations to data acquisition and processing.'®

3. The third basic feature that characterizes Rescher’s proposal on
scientific progress — which goes with its potentially unlimited character and
the relevance of the economic limits — has a double side: on the one hand,
he emphasizes that science progresses, fundamentally, through conceptual
change; and, on the other hand, he considers that scientific prediction and
control over nature are the best criteria at our disposal to assess scientific
progress. Thus, he thinks of scientific progress as a process where changes

occur and these changes are basically related to concepts.'®

%" RESCHER, N., Razon y valores en la Era cientifico-tecnolégica, p. 120.

192 Cf, RESCHER, N., The Limits of Science, revised edition, p. 59.

198 Cf. RESCHER, N., Scientific Progress, p. 236.

104 Conceptual progress form the point of view of processes is not the same as conceptual
historicity as the driving force of scientific change. Cf. THAGARD, P., Conceptual revolutions,
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In effect, Rescher points out in an explicit way that “scientific change
(...) is not just a matter of marginal revisions of opinion within a fixed and
stable framework of concepts; the crucial developments involve a change in
the conceptual apparatus itself.”'®® This leads to a view of scientific progress
as “a process of conceptual innovation that always places certain
developments outside the cognitive horizons of earlier workers because the
very concepts operative in their characterization become available only in the
course of scientific discovery itself.”'%

But, at the same time, Rescher thinks that it is problematic to assess
scientific progress on the basis of conceptual change. This is because, in his
judgment, “when the ‘external’ element of control over nature is given its due
prominence, the substantiation of imputations of scientific progress becomes
a more manageable project than it could ever possibly be on a ‘internal;’
context-oriented basis.”"’

This approach is — in my judgment — problematic if we consider the
framework of thought that Rescher offers. Clearly, he acknowledges that
concepts can have an objective content. So it could be possible to assess, on
the basis of the objectivity of the concepts, scientific progress in connection
with conceptual changes, where historicity (of science, the agents and the
researched reality itself) is compatible with objectivity.'®® Instead of doing
that, Rescher claim is different: “the progress of science will be taken to
center on its pragmatic aspect—the increasing success of applications in

problem solving and control.”'%

Princeton University Press, Princeton, 1992; and GonNzaLez, W. J. (ed.), Conceptual
Revolutions: From Cognitive Science to Medicine, Netbiblo, A Corufa, 2011.

'%% RESCHER, N., The Limits of Science, revised edition, p. 39.

106 RESCHER, N., “The Problem of Future Knowledge,” p. 151.

' RESCHER, N., Methodological Pragmatism, p. 188.

'% On an analysis of conceptual change from the notion of “historicity,” see GONZALEZ, W. J.,
“Conceptual Changes and Scientific Diversity: The Role of Historicity,” in GONzALEZ, W. J.
(ed.), Conceptual Revolutions: From Cognitive Science to Medicine, Netbiblo, A Corufia,
2011, pp. 39-62.

1% RESCHER, N., Methodological Pragmatism, p. 185.
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llkka Niiniluoto, among other authors, has criticized this proposal of
Rescher. In his judgment, Rescher’s insistence on prediction and the ability
of control as criteria to assess the verisimilitude of theories results in a biased
view of scientific progress. From this perspective, pragmatic success would
be at most a criterion to evaluate cognitive success, but it is neither the only
criterion nor the most important.”™® So Niiniluoto considers that there are a
wide variety of reliable criteria. They are “cognitive factors such as truth,
information, explanatory power, predictive capacity, precision, and
simplicity.”"""

Regarding Niiniluoto’s criticism, | need to point out that Rescher does
not maintain, strictly speaking, that predictive success is, by itself, a criterion
to assess the verisimilitude of scientific theories. What Rescher actually
thinks is that “only a complex, reciprocally interactive gearing of explanation,
prediction, and control can in the final analysis provide a satisfactory
standard of scientific adequacy.”''? Nevertheless, he thinks that its role as a
criterion to assess scientific progress is fundamental. Thus, “predictive
efficacy is the best available token for the explanatory adequacy of our

theories.”'"

1.3. The Main Philosophico-Methodological Elements of Prediction
Certainly, the problem of scientific prediction is among the most
representative and discussed topics of the philosophy and methodology of
science in the 20th century and the beginning of 21th century. From different

philosophical approaches, it has been highlighted the relevance that the

"0 Cf. NINILUOTO, I., “Limites de la Tecnologia,” in GONzALEZ, W. J. (ed.), Progreso cientifico
e innovacioén tecnolégica, Arbor, v. 157, n. 620, (1997), p. 402.

i NIINILUOTO, I, “Limites de la Tecnologia,” p. 402.

"2 RESCHER, N., Predicting the Future, p. 165.

s Predicting the Future, p. 164. It seems odd to maintain that “predictive efficacy” is key for
“explanatory adequacy,” above all if we take into account that Rescher supports the
asymmetry between explanation and prediction.
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notion of “prediction” has to scientific activity.'™ In effect, prediction has
several relevant roles in science: (i) it is an important aim of scientific
research; (ii) in basic science prediction is usually used as a test of theories;
(iii) it precedes the prescriptive task of applied sciences;'"® and (iv) it can be
a starting point for decision making in the realm of the application of
science.'™®

These considerations are based on the fact that the different
components of science (language, structure, knowledge, method, activity,

ends, and values)'"”

can be oriented towards the future. Consequently,
scientific prediction can be analyzed from a variety of realms that concern the
aforementioned components. Thus, the study of scientific prediction has
been addressed from the semantic, logical, epistemological, methodological,
ontological, axiological, and ethical realms.'"®

Within Rescher’s philosophical conception, the problem of scientific
prediction is placed in a prominent position. It should be highlighted his
monograph devoted to scientific prediction, where he offers many elements

to the analysis of prediction from the perspective of the diverse constituents

of science: language, structure, knowledge, method, activity, ends, and

" However, when it is compared with scientific explanation, the problem of prediction has
undoubtedly received less attention in the contemporary philosophy and methodology of
science: “Despite the fact that most philosophers acknowledge the general importance of
prediction for science, the vast majority of the intellectual focus between the two goals rests
on explanation. Prediction is rarely a topic in its own right, appearing mainly in discussions of
confirmation, realism, and other topics. It has been this way for over 40 years,” DOUGLAS, H.
E., “Reintroducing Prediction to Explanation,” Philosophy of Science, v. 76, n. 4, (2009), p,
445,

"% Cf. GonzALEZ, W. J., La prediccion cientifica, p. 11.

"8 Cf. GonzaLEZ, W. J., “The Roles of Scientific Creativity and Technological Innovation in
the Context of Complexity of Science,” in GONzALEz, W. J., Creativity, Innovation, and
Complexity in Science, pp. 11-40; especially, pp. 17-18.

"7 On the constitutive elements of science, see GONzALEZ, W. J., “The Philosophical
Approach to Science, Technology and Society,” in GONzALEz, W. J. (ed.), Science,
Technology and Society: A Philosophical Perspective, pp. 3-49.

"% On the roles of prediction and the diversity philosophical analyses regarding its different
realms, see GONzALEZ, W. J., La prediccion cientifica, passim. These realms of philosophical
analyses have a direct repercussion in sciences such as economics. See GONzALEZ, W. J.,
Philosophico-Methodological Analysis of Prediction and its Role in Economics, passim.
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values."” As he explicitly states, the book seeks “to provide a theory of

»120

prediction. These components considered are interrelated within his
proposal — that is a pragmatic idealism — since he is interested on a
system.

Therefore, they are a set of interdependent elements in his conception,
so “each factor can be distinguished from the others, but it cannot be
properly separated: it is a part of a whole.”'®" In fact, to a greater or lesser
extent, Rescher deals with the semantic, logical, epistemological,
methodological, ontological, axiological, and ethical components of scientific
prediction. His goal is to offer a systematic conception of prediction; where
the different levels are related giving rise to an interdependence network. De
facto, he reaches the proposed aim: to provide a theory of prediction, which

is analyzed here.

1.3.1. Semantic and Logical Features of Prediction

From a semantic viewpoint, prediction is about a future (something that
is not yet). Thus, its referent is, in principle, something potential rather than
actual. In this way, the sense and referent of a predictive statement belong to
the realm of what is expected.'? In this regard, Rescher’s proposal is not,
strictly speaking, a semantic approach to prediction. It is rather a pragmatic
conception of prediction. In effect, his accounts of scientific language, in
general, and the language of prediction, in particular, follow the pragmatic
view of language. Thus, he sees meaning from use conditions, instead of

considered that truth conditions are more important for the meaning.'®
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20 See RESCHER, N., Predicting the Future, passim.

RESCHER, N., Predicting the Future, p. 1.

2! GonzaLEZ, W. J., La prediccion cientifica, p. 259.

22Cf. La prediccion cientifica, p. 284. See also BENTON, M. A. and TURRI, J., “Iffy Predictions
and Proper Expectations,” Synthese, v. 191, (2014), pp. 1857-1866.

122 Rescher's approach to language is developed in RESCHER, N., Communicative
Pragmatism and Other Philosophical Essays on Language, Rowman and Littlefield, Lanham,
MD, 1998.
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Within this framework, the pragmatic vision of meaning — as use —
connects to pragmatism, since to predict is — in Rescher’s judgment — an
activity oriented towards the achievement of meaningful statements about
future events and phenomena. To predict is “to endeavor to provide
warranted answers to detailed substantive questions about the world’s future
developments.”'®* For this reason, it also has an instrumental component:
“Prediction (...) is our instrument for resolving our meaningful questions
about the future, or at least of endeavoring to resolve them in a rationally
cogent manner.”'?

From the point of view of language, Rescher accepts the Israel
Scheffler's idea of scientific prediction as a statement that is about the
future.””® Thus, there is a clear difference between prediction and
explanation, because the latter can be an argument.'®’ This difference will be
developed here from a logical viewpoint. In addition, in contrast to authors
such as Milton Friedman'® or Stephen Toulmin'?®, Rescher does not accept

a “prediction about the past.”"*° Prediction is oriented towards the future and,

consequently, “the semantics of prediction allows a predictive language

124 RESCHER, N., Predicting the Future, pp. 37-38.

125 Predicting the Future, p. 39.

126 cf. SCHEFFLER, |., “Explanation, Prediction, and Abstraction,” British Journal for the
Philosophy of Science, v. 7, (1957), pp. 293-309.

127 Cf. GoNzALEZ, W. J., La prediccion cientifica, p. 260. On explanation as argument, see
SINTONEN, M., The Pragmatics of Scientific Explanation, Acta Philosophica Fennica, v. 37,
Helsinki, 1984, pp. 8, 10, 89-90, and 112.

128 ¢, FRIEDMAN, M., “The Methodology of Positive Economics,” in FRIEDMAN, M., Economics,
The University of Chicago Press, Chicago, 1953, p. 9.

2% The conception of Toulmin with regard to the possibility of obtaining predictions of past is
in TOULMIN, S., Foresight and Understanding, Indiana University Press, Bloomington, 1961,
pp. 26-27.

13% According to Rescher, prediction is always future oriented, so pure statements about the
past cannot be considered as a prediction. However, there can be “hybrid statements” that
combine past features and future happenings. For example, “Columbus discovered America
in 1492” is a statement about the past, but “If you go to the ‘Archivo de Indias,” you will find
records about the discovery of America” is future oriented statement (a prediction) which
contains also information about the past. Rescher, N., Personal Communication, 12.5.2015.
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about the future whose status of being true or false might not be specified on
the basis of the knowledge available.”""

Logically, a major problem regarding prediction is related to the logical
similarities or differences between prediction and explanation. In this regard,
it has been widely discussed whether prediction and explanation are
symmetrical or asymmetrical processes. It is a controversy which started in
1948, when Carl Gustav Hempel and Paul Oppenheim published their well-
known paper on “Studies in the Logic of Explanation.”’® For these
philosophers, the difference between explanation and prediction would be
just a temporal anisotropy: explanation deals with past phenomena, whereas
prediction is oriented toward the future.

During the years when the symmetry thesis was widely accepted,
Rescher suggested an analysis that went further than the mere temporal
anisotropy. He clearly saw that explanation and prediction were different
logical processes. In his judgment, “it cannot be maintained that explanation
and prediction are identical from the standpoint of their logical structure, the
sole point of difference between them being one of content, in that the
hypothesis of a prediction concerns the future, while explanations concern
the past.”’® Many years later, in Predicting the Future, he criticizes again the
symmetry thesis. He does so in four successive levels: (i) logical, (ii)
epistemological; (iii) methodological; and (iv) ontological.”**

Generally, scientific explanation has more credibility than scientific

prediction, insofar as it is possible to maintain with high probability the truth of

31 GoNzaLEZ, W. J., Philosophico-Methodological Analysis of Prediction and its Role in

Economics, p. 15.

32 Cf. HEMPEL, C. and OPPENHEIM, P., “Studies in the Logic of Explanation,” Philosophy of
Science, v.15, (1948), pp. 135-175.

3% RESCHER, N., “On Prediction and Explanation,” British Journal for the Philosophy of
Science, v. 8, n. 32, (1958), p. 289. Rescher’s criticism of the symmetry thesis can be seen
also in RESCHER, N., Scientific Explanation, The Free Press, New York, 1970, pp. 30-37;
especially pp. 32-34.

3% Cf. GoNzALEZ, W. J., La prediccion cientifica, p. 264. See, in this regard, RESCHER, N.,
Predicting the Future, pp. 165-166.
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the conclusion in an explicative argument. Meanwhile, a predictive statement
is usually associated much lower degrees of probability.135 In addition, the
relation between informativeness and security is different in both cases. This
leads Rescher to state the existence of a significant disanalogy between
explanation and prediction.”® Thus, the more specific and detailed an
explanation is the more secure it is. Nevertheless, the more exact and
informative a prediction is, the less confidence we can have in it.

Explanation and prediction are, therefore, two different processes, so it
cannot be claimed that they are logically equivalent. However, insofar as —
for Resche r— science is a system, both processes are coordinated. In this
way, in contrast to the symmetry thesis, he suggests the “harmony thesis”
between explanation and prediction, which maintains that both are closely
related.”®” For this reason, Rescher thinks that “theories that do not yield
predictions are sterile, and predictions—however successful—that lack a
theoretical backing are for that very reason cognitively unsatisfactory.”"*® This
leads to the problem of predictivism, which has been widely discussed.

Furthermore, when prediction is analyzed from the logic of science, it
appears problem of the “well-structured” theories oriented toward prediction.
In this regard, a question is whether a “well-structured” theory can have an

inductive structure (for example, the hypothetical-inductive'®

) or, on the
contrary, the deductive structure (especially, the hypothetical-deductive) is
the only valid structure. This leads us to considering several problems that
affect prediction: a) how to characterize (and justify) the inductive inference,

b) what is the role of induction regarding scientific prediction, and c) what are

3% RESCHER, N., Predicting the Future, p. 166.

136 cf, Predicting the Future, p. 257, nota 90.

¥ RESCHER, N., Predicting the Future, pp. 167-169. The “harmony thesis” is outlined in his
book Scientific Explanation: “The key thing in scientific understanding is the capacity to
exploit a knowledge of laws to structure our understanding of the past and to guide our
expectations for the future,” RESCHER, N., Scientific Explanation, p. 135.

'%® RESCHER, N., Predicting the Future, p. 167.

39 Cf. NuNILuoTO, I. and TUOMELA, R., Theoretical Concepts and Hypothetico-Inductive
Inference, Reidel, Dordrecht, 1973.
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the possible limits to deductivism for scientific prediction.

1.3.2. Prediction in the Epistemological and Methodological
Realms

Epistemologically, scientific prediction connects with the need to obtain
a high degree of control of the variables in order to achieve a reliable
knowledge about the future. Consequently, two major issues arise: on the
one hand, the possibility of detecting the patterns that affect the changes of
the variable that is studied; and, on the other, the availability of means to
know other variables that interact with the studied variable.™® This allows us
to understand why very often we can only obtain conditional predictions
instead of categorical predictions.’

From this perspective, it is assumed that scientific prediction must be
supported by reasons. For Rescher, predictions which do not rest on reasons
are in rigor prophecies. Prophecies, unlike scientific predictions, do not have
credibility for the scientific endeavor. Thus, he rejects the thesis of D. H.

142 since those

Mellor according to which “predictions don’t need reasons,
predictions without reasons are actually prophecies without practical utility for
science. Consequently, scientific predictions are characterized by being
reasoned predictions.'?

This issue connects the epistemological realm of prediction with the
general field of human rationality and, then, with the specific field of scientific

144

rationality. Thus, following Wenceslao J. Gonzalez, ™ it is possible to connect

%0 Cf. GoNzALEZ, W. J., La prediccion cientifica, p. 285.

" Cf. La prediccion cientifica, p. 286.

2 MELLOR, D. H., “The Possibility of Prediction,” Proceedings of the British Academy, v.65,
9975), p. 221.

% “Any prediction worth bothering about must rest on some evidential basis. Some rational
substantiation must be at hand because serious cognitive interest attaches not to predictions
as such but rational predictions—those that are credible in the sense that there is good
reason to accept them as correct then and there, before the fact,” RESCHER, N., Predicting
the Future, p. 38.

% Cf. GoNzALEZ, W. J., La prediccion cientifica, pp. 264-265.
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Rescher’s epistemology of prediction with his theory of rationality.’** On the
basis of this nexus, it can be seen that Rescher suggests an approach to
human rationality, in general, and scientific rationality, in particular, which is
characterized by its broad nature. Because, in his judgment, rationality
concerns three successive levels: a) beliefs, b) actions, and ¢) ends.™® Each
one of them has repercussions on scientific rationality.

According to this basis, Rescher develops a normative theory of
rationality. This theory gives primacy to practical reason over theoretical
reason. This feature affects scientific prediction. His conception highlights the
pragmatic dimension of prediction, insofar as it is the result of a rational
activity. Thus, he conceives prediction as an instrument: “Prediction (...) is
our instrument for resolving our meaningful questions about the future, or at
least of endeavoring to resolve them in a rationally cogent manner.”'*’

Within a pragmatic context, it happens that we have important
qguestions on future developments and we need answers to those questions.
This is not, for Rescher, a simple issue of curiosity, but a matter of survival.
Every human action needs to some extent information about the future, so he
considers that “to act, to plan, to survive, we must anticipate the future, and
the past is the only guide to it that we have.”'*® This epistemological element
is linked with the logical component, since practical rationality gives us a
justification of the kind of inductive inference that allows us to obtain
statements of future form the available data about the past-and-present
experience.

These coordinates are placed in a fallibilistic epistemological

'*® Rescher has devoted a large number of his publications to human rationality, in general,
and scientific rationality, in particular. Besides the first two volumes already quoted on “a
system of pragmatic idealism,” there are his books Rationality, published in 1988, and Razén
y valores en la Era cientifico-tecnolégica, published in 1999.

146 Cf. RESCHER, N., Rationality. A Philosophical Inquiry into the Nature and the Rationale of
Reason, passim.

%" RESCHER, N., Predicting the Future, p. 39.

148 Predicting the Future, p. 65.
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framework. Thus, for Rescher, scientific knowledge is always revisable, so it
is possible to improve what we have now.'® This issue connects with the
problem of the limits of science. Among them, he highlights the
epistemological and ontological limits."™ Epistemological limits (such as
uncertainty, inferential incapacity, etc.) are especially important for scientific
prediction, since it is a knowledge that, because of its very nature, cannot be
tested in the present.”' Meanwhile, ontological limits have to do with the
complexity of phenomena, where can be chaos, chance, etc. In short, he
maintains that “our predictions are in principle always fallible.”"™2

However, the epistemology of prediction in Rescher — which is
fallibilistic — has also elements of realism, among them that predictive
knowledge must rest on objective basis. It is possible then to obtain true
knowledge about the future (or at least close to truth). In this regard, his
approach is — in my judgment — correct, because he rejects a naive version
of realism and opts for “a realism which, while acknowledging our limitations
in this regard, nevertheless persists in using the resources of reason to doing
the best we can in the recognition that while overall this is going to prove to
be quite a lot, it will never be nearly as much as we would ideally like.”'*

Methodologically, a systematic account of scientific prediction should
take into account a diversity of issues, which can be analyzed according to

different methodological levels. In effect, there are at least two different levels

in methodology of science: (i) the general methodology of science; and (ii)

%% Rescher himself characterizes his epistemology in terms of fallibilism in RESCHER, N., The
Limits of Science, revised edition, especially in chapter 3, pp. 29-42.

%0 Cf. GulLLAN, A., “Limites del conocimiento y Ciencias de la Complejidad: Factores
epistemoldgicos y ontolégicos como obstaculos a la prediccion cientifica”, in GONzALEZ, W.
J. (ed.), Las Ciencias de la Complejidad: Vertiente dinamica de las Ciencias de Disefio y
sobriedad de factores, pp. 181-204.

191 “Epistemological limits on prediction exist insofar as the future is cognitively
inaccessible—either because we cannot secure the needed data, or because it is impossible
for us to discover the operative laws, or even possibly because the requisite inferences
and/or calculations involve complexities that outrun the reach of our capabilities,” RESCHER,
N., Predicting the Future, p. 134.

%2 RESCHER, N., Predicting the Future, p. 66.

153 Predicting the Future, p. 222.
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the special methodology of science.'®

Within the later, two realms can be
approached: a) the broad scope, which is concerned to the nexus between a
discipline and methodological problems of the general realm; and b) the
restricted scope, which takes into account the specific features of each
science.™® In this regard, Rescher is mainly focused on the natural sciences,
although he also addresses some specific problems of the social sciences
(he is not expressly concerned to the sciences of the artificial).

Moreover, there is the question of the roles of prediction in scientific
practice, which can be different in basic science, in applied science, and in
the application of science.'™® Thus, scientific prediction plays different
roles:'®” 1) in basic research (both in sciences of nature and in social
sciences), prediction can be used as a test for the hypothesis and theories.
2) In the case of applied science (pharmacology, medicine, economics, etc.)
prediction is usually a guide (i.e., a previous step to prescription), since the
anticipation of the possible future is needed to suggest the patterns oriented
toward the solution of concrete problems. 3) When the application of science
is considered, prediction has also a relevant role as the basis for the
decision-making.

With regard to the methodology of scientific prediction, Rescher’s
account is de facto within a framework of methodological pragmatism. It is an
approach which maintains that scientific theses and theories should be
evaluated according to methodological criteria, where the ability to obtain

successful predictions is basic."®® Within these coordinates, his contributions

% Cf. GoNzaLEz, W. J., “Marco tedrico, trayectoria y situacion actual de la Filosofia y
Metodologia de la Economia,” Argumentos de Razén Técnica, v. 3, (2000), pp. 13-59.

%% Cf. GoNzALEZ, W. J., La prediccion cientifica, p. 286.

1% Cf. NINILUOTO, I., "The Aim and Structure of Applied Research,” Erkenntnis, v. 38, n. 1,
(1993), pp. 1-21; NINILUOTO, |., "Approximation in Applied Science,” Poznan Studies in the
Philosophy of Sciences and the Humanities, (1995), pp. 127-139; and GONzALEZ, W. J., “The
Philosophical Approach to Science, Technology and Society,” in GONzALEz, W. J. (ed.),
Science, Technology and Society: A Philosophical Perspective, pp. 3-49.

7 Cf. GoNzALEZ, W. J., La prediccién cientifica, p. 11.

198 Cf. RESCHER, N., Methodological Pragmatism, chapter 5, pp. 66-80.
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regarding the methodological features of scientific prediction follow two major
steps: (i) the preconditions for rational prediction, and (ii) the typology of the
predictive processes that can be used in scientific activity.

On the former step, Rescher seeks to explicitly state the preconditions
for rational prediction. Thus, he seeks the necessary conditions for achieving
reliable predictions.'® On the later issue, he accepts a plurality of processes
that are oriented towards predicting the possible future. Rescher’s
acknowledgement of a methodological pluralism basically respond to the
diversity of the predicted phenomena (natural, social or artificial) and the kind
of question posed about those phenomena.160 Consequently, there is a clear
nexus between the methodological realm and the epistemological and

ontological fields.

1.3.3. Ontological Features of Prediction and the Realm of Values

Ontologically, there are several issues at stake regarding prediction. On
the one hand, it is possible to think that the kind of predictions we can
achieve (with regard to their reliability, accuracy, etc.) depends on the type of
reality prediction is about. In this regard, it should be considered the
distinction between the natural reality, the social realm, and the field of the
artificial. From this distinction, the specific problems which affect prediction in
these realms (natural, social or artificial) could be considered. This can be
made according to the kind of reality that is researched.

On the other hand, there is the ontological status of the future. If
prediction is — for Rescher — a statement that deals with future phenomena,
there is the problem of how to characterize the future, which is something
that does not exist yet. In this regard, he considers that the future has several

features: a) it does not exist yet, by definition; b) it unavoidably will be (i.e.,

159

o Cf. RESCHER, N., Predicting the Future, p. 86.

Cf. RESCHER, N., Personal Communication, 15.7.2014.
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the future will come in one way or another); c) we can only have incomplete
information about its nature; and d) the control we can exert over future
phenomena is very limited.®’

These features of the reality of future (natural, social or artificial) lead to
acknowledge the ontological limits to prediction, which rests on the
complexity of phenomena. In this regard, Rescher admits that “ontological
limits exist insofar as the future of the domain at issue is developmentally
open—causally undetermined or underdetermined by the existing realities of
the present and open to the development of wholly unprecedented patterns
owing to the contingencies of choice, chance, and chaos.”'®2

Within the ontological obstacles, some could be highlighted now: (i)
anarchy and volatility; (ii) chance, chaos, and arbitrary choice; and (iii)
creativity. In my judgment, the problem of the ontological limits to creativity
can be seen from the point of view of complexity, which involves taking into
account historicity (of science, agents, and the reality itself that is
research).'®® Because the reality (natural, social or artificial) that is predicted
might be complex, so its complexity has repercussions both on the very
possibility of predicting and the kind of prediction achievable (with regard to
its reliability, accuracy, precision, etc.).

Axiologically, the problem of scientific prediction is initially twofold in his
approach: on the one hand, there is the issue of the role of prediction as a
value of science; and, on the other hand, it can be considered the problem of
the values of prediction, that is, what are the desirable characteristics that
predictive statements should have in order to be worthy. Both dimensions are

closely interrelated in Rescher’s account, since the value of prediction for

187 Cf. RESCHER, N., Predicting the Future, p. 2. The second feature cannot be understood in
a deterministic way.

162 Predicting the Future, p. 134.

%% 0On historicity as a feature of science in the three levels mentioned before, see GONZALEZ,
W. J., “Conceptual Changes and Scientific Diversity: The Role of Historicity,” in GONZALEZ,
W. J. (ed.), Conceptual Revolutions: From Cognitive Science to Medicine, pp. 39-62.
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science depends on the kind of values it has (accuracy, precision, etc.)."®

Rescher’s axiology of scientific research, likewise his philosophy of
science in general, falls within the coordinates of a system of pragmatic
idealism that admits elements of realism.'®® He considers that science as
activity is modulated by a plurality of values. Among those values, he gives
primacy to the internal values of scientific activity, which are those that goes
with the constitutive elements of science (language, structure, knowledge,
method, activity, ends, and values). He gives them priority over the values
that modulates sciences as an activity connected with other human activity
(such as social, political, economic or ecological values).

When the focus is on scientific prediction, it seems clear that prediction
appears to be an important aim of science among others. Thus, Rescher
considers that science has a goal-structure that “encompasses the traditional
quartet of description, explanation, prediction, and control.”'®® Nevertheless,
it has an especially valuable role, since in his judgment “prediction is the very
touchstone of science in that it affords our best and most effective test for the
adequacy of our scientific endeavors.”'®’

With regard to the values that should be with scientific prediction,
Rescher gives primacy to the internal values, above all, he emphasizes the
epistemological and methodological values. He does this from a structural

perspective that takes into account two successive levels: a) predictive

164 Certainly, it is usual to think of prediction as connected with values such as accuracy and

precision. This can lead to highlight the value of prediction as an aim of scientific research. In
this regard, Thomas S. Kuhn claimed that prediction is related with the most assumed values
of science, above all, when it is a quantitative prediction. Cf. KuHN, TH. S., “Postscript—
1969,” in KUHN, TH. S., The Structure of Scientific Revolutions, The University of Chicago
Press, Chicago, 2nd ed., 1970, p. 185. On Kuhn approach to prediction, see GONzALEZ, W.
J., La prediccién cientifica, chapter 4, pp. 127-159.

'°® On Rescher’s axiology of research, see GONzALEz, W. J., “Racionalidad cientifica y
actividad humana. Ciencia y valores en la Filosofia de N. Rescher,” in RESCHER, N., Razén y
valores en la Era cientifico-tecnolégica, pp. 11-44; and GONzALEZ, W. J., “Economic Values in
the Configuration of Science,” pp. 85-112.

1% RESCHER, N., Epistemology. An Introduction to the Theory of Knowledge, State University
of New York Press, Albany, NY, 2003, p. 258.

167 RESCHER, N., Predicting the Future, p. 161.
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questions, and b) predictive answers of statements about the future (that is,
the predictions).168 In his conception, he adopts a structural perspective,
because — in his judgment — prediction is mainly a cognitive content with
methodological relevance. So the structural factors have primacy.

But, together with the structural dimension, there is a dynamic trait in
the axiology of science, which has to do with the teleological character of
scientific research. This character is modulated by different factors. Initially,
this activity involves taking into account the aims, processes, and results
(where there is also the problem of the consequences that could have those

results)'®®

. In turn, the aims, processes, and results — and the connected
values — vary in the context of basic science, applied science, and the
application of science.”

The ethical components that modulate scientific prediction can also be
considered here. In this regard, it has been noticed that prediction connects
with the ethics of science “through the presence of prediction in the research
activity, mainly when the ethical limits of science are discussed.”’”" This
involves taking into account the differences between basic science, applied
science, and the application of science, both from an endogenous
perspective — that has to do with the aims, processes, and results — and

form the exogenous component, which is oriented towards the relations with

the environment (social, cultural, political, economic, ecological, etc.), which

188 Cf. Predicting the Future, pp. 113-125.

169 . GoNzALEZ, W. J., “Value Ladenness and the Value-Free Ideal in Scientific Research,”
in LUTGE, CH. (ed.), Handbook of the Philosophical Foundations of Business Ethics,
S%)ringer, Dordrecht, 2013, pp. 1503-1521.

' On the differences between basic science and applied science with regard to the aims,
processes, and results, cf. GoONzALEZz, W. J., “Ciencia y valores éticos: De la posibilidad de la
Etica de la Ciencia al problema de la valoracién ética de la Ciencia Béasica,” in GONZALEZ, W.
J. (ed.), Ciencia y valores éticos, Arbor, v. 162, n. 638, (1999), pp. 139-171; especially, pp.
158-159.

On the distinction between applied science and application of science, see NIINILUOTO, .,
"The Aim and Structure of Applied Research,” pp. 1-21; and GoNzALEZ, W. J., “The Roles of
Scientific Creativity and Technological Innovation in the Context of Complexity of Science,”
%9 11-40; especially, pp. 17-18.

GoNzALEZ, W. J., Philosophico-Methodological Analysis of Prediction and its Role in
Economics, p. 20.
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is changeable. It is an approach that highlights the historicity of scientific

activity, which is a feature that Rescher rarely takes into account.

1.4. Pragmatic Idealism in the Contemporary Context

When Rescher deals with scientific prediction, each one of the
aforementioned philophico-methodological angles of analysis (semantic,
logical, epistemological, methodological, ontological, axiological, and ethical)
is placed in the framework of his own philosophical proposal, which can be
characterized as a pragmatic idealism open to elements of realism. This
involves that the philosophico-methodological study of his concept of
prediction must take into account the coordinates a system of thought, which
is supported by two major mainstays: idealism and pragmatism. But, at the
same time, his view is open to realism with regard to relevant philosophical

aspects.

1.4.1. A System Open to Realism without Eclecticism

It happens that each one of these philosophical traditions (realism,
idealism, and pragmatism) is characterized by having a heterogeneous
character. In effect, there is a wide variety of realistic, idealistic, and
pragmatic approaches within contemporary philosophy, in general, and
contemporary philosophy and methodology of science, in particular. Thus,
within the same philosophical tradition, each thinker can defend very diverse
approaches regarding relevant points. This philosophical diversity leads to
the existence of proposals that are, in principle, antagonistic (such as, for
instance, realism and idealism). But, concerning some aspect, there might be
some convergent points between them.

Regarding this issue of a possible convergence, it should be pointed out
that Rescher’s system of thought seeks such combination of different

conceptions. His view of pragmatic idealism open to realistic elements is not



59

conceived as an eclectic proposal. Instead of that, he articulates his own
philosophical system, where he chosses versions of idealism and
pragmatism that are compatible with realistic elements. They also belong to a
system, understood as a coherent philosophico-methodological conception
about science.

In order to avoid inconsistency, Rescher claims that realism and
idealism “need not be contradictory; indeed, both contain a substantial
element of truth”'’?. Thus, in order to avoid the contradictory elements, it is
required — in his judgment — “to opt for the middle ground and to combine a
plausible version of realism with a plausible version of idealism. The issue is
not one of the dichotomous choice of either realism or idealism but rather one
of a compromising synthesis in the interests of a fruitful collaboration
between these historically warring positions.”""

Due to his pragmatic view, Rescher accepts some realistic notions,
such as “fact” or “objectivity.” His position seeks to integrate them in a
pragmatic idealistic proposal. Thus, his approach involves — as it happens in
some pragmatic conceptions — the acceptation of an ontological variety of
realism that acknowledges the existence of a reality that is independent to
the mind of the knowing subject. In addition, he thinks that reality has its own
properties that are accessible to the subjects that want to know that reality,
within some limits. In effect, in Rescher’s proposal, human capacity to know
the reality is limited, so that “we cannot justifiably equate reality with what
can, in principle, be known by us, nor equate reality with what can, in

principle, be expressed by our language.”*

2 RESCHER, N., “Realism and Idealism,” en RESCHER, N., A System of Pragmatic Idealism.

Vol. I: Human Knowledge in Idealistic Perspective, p. 304.

' RESCHER, N., “Realism and Idealism,” in RESCHER, N., A System of Pragmatic Idealism.
Vol. I: Human Knowledge in Idealistic Perspective, p. 324.

174 RESCHER, N., “Cognitive Limits,” in RESCHER, N., A System of Pragmatic Idealism. Vol. I:
Human Knowledge in Idealistic Perspective, p. 253.
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Following a pragmatic vision, Rescher dismisses a naive version of
realism, which is incompatible with his epistemological proposal (that is
fallibilistic). At the same time, he manifestly rejects the scientific realism. This
position is characterized by him as the philosophical doctrine that maintains
that science provides us, in fact, true knowledge about the reality. Thus, in
his judgment, scientific realism involves equating reality as such with reality
as we know it through science. Consequently, “what decisively impedes the
tenability of scientific realism is the fundamentally epistemological
consideration that the world will doubtless eventuate as being very different
from the way our best scientific theories currently represent it to be.”'’®

From this perspective, Rescher reduces scientific realism to a version of
naive realism, which is incompatible with a fallibilistic approach to scientific
knowledge. Thereby, he does not take into account other versions of
scientific realism that are certainly more sophisticated.”® Thus, he opts for a
version of “metaphysical realism” that he describes as “the doctrine that the
world exists in a way that is substantially independent of the thinking beings
that inquire into it, and that its nature—its having whatever characteristics it
does actually have—is also comparably thought independent.”"””

This characterization is an approach that in its development goes

beyond the “classical” metaphysical realism.'® It is also different from the

175 RESCHER, N., “Scientific Realism,” in RESCHER, N., A System of Pragmatic Idealism. Vol. :

Human Knowledge in Idealistic Perspective, p. 277.

78 In this regard, it can be highlighted the critical scientific realism of the Finnish School,
which has been developed by authors such us R. Tuomela or I. Niiniluoto. Cf. GONzALEZ, W.
J., “El realismo y sus variedades: El debate actual sobre las bases filosdéficas de la Ciencia,”
in CARRERAS, A. (ed.), Conocimiento, Ciencia y realidad, pp. 47-50. In addition, Rescher
does not analyze the recent debates on scientific realism, such as the “structural realism”
proposed by John Worrall. Cf. GoNzALEZ, W. J., “Novelty and Continuity in Philosophy and
Methodology of Science,” in GONzALEz, W. J. and ALCOLEA, J. (eds.), Contemporary
Perspectives in Philosophy and Methodology of Science, Netbiblo, A Corufa, 2006, pp. 1-
27.
" RESCHER, N., “Metaphysical Realism,” in RESCHER, N., A System of Pragmatic Idealism.
Vol. I: Human Knowledge in Idealistic Perspective, p. 255.

'® On the characterization of metaphysical realism, see GONzALEzZ, W. J., “El realismo y sus
variedades: El debate actual sobre las bases filosoéficas de la Ciencia,” pp. 40-41 and 44-46.
A criticism to metaphysical realism can be found in the “internal realism” proposed by H.



61

“‘metaphysical realism” defended by K. R. Popper.'® This is so because, in
Rescher’s thought, the acceptance of an ontological realism is connected
with an epistemological conception of conceptual idealism, which gives
primacy to Kantism regarding cognitive matters.

However, Rescher’s epistemological approach involves elements of
realism, such as the possibility of obtaining objective knowledge of the
extramental reality. This is the case due to his acceptance that ontological
dimension of realism — the existence of a reality independent of the knowing
subjects — is something inseparable from the epistemological dimension that
involves the possibility of achieving to some extent adequate information
about that mind independent reality. Even more, he thinks that the
epistemological dimension presupposes the acceptance of the ontological
component.'®°

Consequently, Rescher considers that it is required to clarify which
bases are needed to accept the existence of a mind independent reality. In
this regard, he clearly acknowledges the Kantian influence, which is
modulated by a pragmatic conception in the line of Charles S. Peirce. Thus,
Rescher thinks that “objectivity represents a postulation made on functional
(rather than evidential) grounds: we endorse it in order to be in a position to
learn by experience at all. As Kant clearly saw, objective experience is
possible only if the existence of such a real, objective world is presupposed
from the outset rather than being seen as a matter of ex post facto discovery
»181

about the nature of things.

Therefore, for Rescher, the independence of the extramental reality is

Putnam. See PUTNAM, H., “A Defense of Internal Realism,” in PUTNAM, H., Realism with a
Human Face, Harvard University Press, Cambridge, 1990, pp. 30-42.

'® Cf. POPPER, P., “Intellectual Autobiography,” in ScHILPP, P. A. (ed.), The Philosophy of
Karl Popper, Open Court, La Salle (lllinois), 1974, vol. |, pp. 3-181.

'8 Cf. RESCHER, N., “Metaphysical Realism,” in RESCHER, N., A System of Pragmatic
Idealism. Vol. I: Human Knowledge in Idealistic Perspective, p. 256.

181 “Metaphysical Realism,” in RESCHER, N., A System of Pragmatic Idealism. Vol. |: Human
Knowledge in Idealistic Perspective, p. 257.
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something that we must accept a priori, on the basis of its practical utility,
insofar as it makes it possible from the beginning the intersubjective
communication and the communal inquiry. This is because “only in
subscribing to such a fundamental postulate of reality can we take the sort of
view of experience, inquiry, and communication that we in fact have. Without
it, the entire conceptual framework of our thinking about the world and our
place within it would come crashing down.”'® |t is present here one of the
main concerns of Rescher: the rejection of skepticism, which calls into
question the very possibility of achieving a true or verisimilar knowledge
about reality.'®®

In order to reject a skeptic approach, Rescher maintains that it is not
good enough to appeal to the existence of a reality independent of the
knowing subjects as a necessary condition for scientific practice. What he
asks for is a “retrojustification” on the basis of the results of the scientific
research.”® This “retrojustification” has a pragmatic dimension and a
cognitive component. Thus, “on the pragmatic side we find that we obtain a
world picture on whose basis we can opérate effectively (pragmatic
revalidation); on the cognitive side we find that we arrive at a picture of the
world that provides an explanation of how it is that we are encouraged to get
things (roughly) right—that we are in fact justified in using our phenomenal
data as data of objective fact (explanatory revalidation). Accordingly, the
success at issue is twofold—both in terms of understanding (cognition) and in

terms of application (praxis). And it is this ultimate success that justifies and

182 RESCHER, N., “Metaphysical Realism,” in RESCHER, N., A System of Pragmatic Idealism.

Vol. I: Human Knowledge in Idealistic Perspective, p. 266.

'8 On this regard, see RESCHER, N., Skepticism, Blackwell, Oxford, 1980; and RESCHER, N.,
“Skepticism and Its Deficits,” in RESCHER, N., Epistemology. An Introduction to the Theory of
Knowledge, pp. 37-70.

18 Cf. “Metaphysical Realism,” in RESCHER, N., A System of Pragmatic Idealism. Vol. I
Human Knowledge in Idealistic Perspective, pp. 266-270.
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rationalizes, retrospectively, our evidential proc:eedings.”185

On the basis of these considerations, the “metaphysical realism” of
Rescher — understood as a version of realism that admits a mind
independent reality and the accessibility of that extramental reality to the
knowing subjects, within some limits — is supported by an epistemological
idealism, which in turn is connected with a pragmatism of the primacy of
practice. He emphasizes that “the sort of realism contemplated here is
accordingly one that pivots on the fact that we think of reals in a certain sort
of way, and that in fact the very conception of the real is something we
employ because doing so merits our ends and purposes.”'® Thus, for him,
reality and concepts are eventually seen from the perspective of human

practice.

1.4.2. An Idealism with Distinctive Features

Rescher offers a type of idealism with distinctive features, since he
develops a view of idealism that is compatible with some realist elements in
his philosophical conception. In this regard, he distinguishes two major types
of idealism: ontological idealism and epistemic idealism. In turn, each one of
these types of realism can take different varieties of idealism. Within
ontological idealism, Rescher distinguishes two varieties: (i) causal idealism
and (ii) supervenience idealism. Both types of ontological idealism have in
common that they consider that everything there is, apart from minds
themselves, arises from the operations of minds, either causally or in a
supervenient way.'®” Rescher rejects both kinds of ontological idealism, so

his idealist proposal is within the coordinates of an epistemic idealism.

'8% RESCHER, N., “Metaphysical Realism,” in RESCHER, N., A System of Pragmatic Idealism.

Vol. I: Human Knowledge in Idealistic Perspective, p. 268.

186 “Metaphysical Realism,” in RESCHER, N., A System of Pragmatic Idealism. Vol. . Human
Knowledge in Idealistic Perspective, p. 270.

'®7 Cf. RESCHER, N., “Realism and Idealism,” in RESCHER, N., A System of Pragmatic
Idealism. Vol. I: Human Knowledge in Idealistic Perspective, p. 324.
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Within the framework of epistemic idealism, there are also several
options: a) fact idealism, which maintains that to be as a fact is to be a
language-formable fact —that is, a truth; b) cognitive idealism, which
considers that to be as a truth is to be knowable; c) strong substantival
idealism, which is the option according to with to be as a thing or entity is to
be actually discerned by some knower; d) weak substantival idealism, which
states that to be as a thing or entity is to be discernible; e) explanatory
idealism, which maintains that an adequate explanation of the material reality
requires some recourse to mental characteristics or operations; and f)
conceptual idealism, which is the version of idealism that maintains that
whatever is real is in principle knowable and the knowledge of reality involves
conceptualization.'®®

Conceptual idealism is the version of idealism that modulates Rescher’s
system of pragmatic idealism. In order to deal with concepts, his proposal is
based on two types of dependences between mind and matter (the
extramental reality), which follow different directions. Thus, on the one hand,
he maintains that “mind is causally dependent upon (i. e., causally requires)
matter, in that mental process demands causally or productively the physical
workings of matter”; and, on the other hand, “matter (conceived of in the
standard manner of material substance subject to physical law) is
explicatively dependent upon (i.e., conceptually requires) mind, in that the
conception of material processes involves hermeneutically or semantically
the mentalistic workings of mind.”°
Therefore, Rescher thinks that our knowledge of the extramental reality

is always mediated by our concepts and categories, so it is not possible to

188 Cf. “Realism and Idealism,” in RESCHER, N., A System of Pragmatic Idealism. Vol. I:
Human Knowledge in Idealistic Perspective, p. 305.

189 RESCHER, N., “Realism and Idealism,” in RESCHER, N., A System of Pragmatic Idealism.
Vol. I: Human Knowledge in Idealistic Perspective, p. 318.
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equate, in principle, reality as such and reality as we know it."®° On this basis,
he rejects scientific realism, which he sees as the thesis that science, in fact,
describes now reality in an adequate way.'®" Because, in his judgment, “the
world that we describe in science is one thing, the world as we describe it in
science is another, and they would coincide only if our descriptions were
totally correct—something that we are certainly not in a position to claim.”'%

Although Rescher criticizes scientific realism — that, in his conception,
is reduced to a version of naive realism — he do not accept an
instrumentalist approach to science.’ The reason is that his pragmatism is
out of tune with instrumentalism, insofar as he admits realist elements in the
worldview. Thus, he admits that the aims of science are in tune with realism,
since science actively seeks an objective knowledge of reality. But those
aims are only achievable within some limits, so real science — our science
— must be distinguished from ideal or perfect science.'®

Consequently, Rescher maintains that it should be accepted that “the
cognitive enterprise is governed by ideals—in particular, those of
knowledge/truth and of science/system. But in a community of rational
agents, even ideals must pay their way by proving themselves to be efficient
and effective in conducting to full realization of the goals and values in whose
name they are instituted.”’®® This attention to efficacy and efficiency in goal
realization lead to the pragmatic dimension of his thought, which is clearly

influenced by Charles S. Peirce.

% To go more deeply in Rescher's conceptual idealism, see RESCHER, N., Conceptual
Idealism, Blackwell, Oxford, 1973.

¥ Cf. RESCHER, N., “Scientific Realism,” in RESCHER, N., A System of Pragmatic Idealism.
Vol. I: Human Knowledge in Idealistic Perspective, pp. 275-295.

192 «gcientific Realism,” in RESCHER, N., A System of Pragmatic Idealism. Vol. |. Human
Knowledge in Idealistic Perspective, p. 279.

' Cf. RESCHER, N., “Scientific Realism,” in RESCHER, N., A System of Pragmatic Idealism.
Vol. I: Human Knowledge in Idealistic Perspective, pp. 286-289.

% Cf. RESCHER, N., “Science and ldealization,” in RESCHER, N., A System of Pragmatic
Idealism. Vol. I: Human Knowledge in Idealistic Perspective, pp. 206-303.

195 RESCHER, N., “Science and Idealization,” in RESCHER, N., A System of Pragmatic
Idealism. Vol. I: Human Knowledge in Idealistic Perspective, p. 300.
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In effect, together with an ontological conception, which is mainly realist
in the central tenets, and a epistemology, which gives clearly primacy to a
conceptual idealism, the pragmatic dimension has eventually primacy in his
methodological account. This feature is especially important in order to
understand his contributions to the semantic, logical, axiological, and ethical
realms. So, when Rescher develops his methodological pragmatism, he
explicitly declares that it is a return to the Peircean roots of pragmatic
tradition."® In this regard, the Peircean influence leads him to reject explicitly
other versions of pragmatism, such as the subjective pragmatism of W.
James, pragmatism as social and cultural construction of J. Dewey, and the
relativistic proposals by F. Schiller and R. Rorty."®’

The differences between the version of pragmatism that Rescher
subscribes and other proposals of pragmatism — subjective, of social and
cultural construction, and relativistic — can be seen in the realist elements of
his system of pragmatic idealism. They are differences between such
conceptions regarding notions such as “truth,” “fact,” “objectivity,” and
“value.” Thus, Rescher develops a realist account of those notions that is, in
fact, compatible with a pragmatic approach to the rationality of the human
beliefs, actions, choices, and evaluations.

To sum up, in my judgment, Rescher manages to coordinate in a
coherent way nuanced philosophical positions from traditions such as
idealism and pragmatism that are, in principle, very diverse. In addition, he
accepts central tenets of realism insofar as they are in tune with pragmatism.
He does this in a way that allows him to avoid a merely eclectic approach.
Instead of that, he seeks to combine idealism and pragmatism with realist

elements in such a way that they could be mutually compatible. Thus, he

% On Rescher's methodological pragmatism there is a more detailed treatment in the

chapter 5 of this Ph.D. research.
97 Cf. RESCHER, N., Realistic Pragmatism, chapter 1, pp. 1-56; especially, pp. 15-31 and 44-
47; and chapter 2, pp. 57-80.
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configures his own system of thought, which is the framework of his
conception regarding scientific prediction. In effect, the different realms of
analysis of prediction (semantic, logical, epistemological, methodological,
ontological, axiological, and ethical) are interrelated in Rescher’s thought,
which is oriented toward a system of pragmatic idealism that is open to realist

elements.
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CHAPTER 2
ANALYSIS OF SCIENTIFIC PREDICTION FROM LANGUAGE

When Rescher analyses prediction from language, his starting point is a
pragmatic conception that gives primacy to the use of language when the
meaning is considered.'® This trait affects prediction, in general, and
scientific prediction, in particular. Because, in the first place, he is interested
in the process of communication, so he stresses the features that makes it
possible in that process the exchange and understanding of informative
messages. Only in the second place there are other elements related to
meaning, such as reference.'®® Thus, considered from a pragmatic approach
to meaning, scientific prediction is then the result of an activity that seeks to
obtain justified answers to meaningful questions about future occurrences.?®

This chapter seeks to offer an analysis of Rescher’s proposal on the
features of scientific prediction from the viewpoint of language. In order to do
this, several steps are followed: 1) the general coordinates of his approach to
scientific language — where pragmatics has primacy over semantics — are
considered. 2) Within the option that considers meaning as use, the features
that he assigns to scientific prediction are addressed. 3) His characterization
of prediction is analyzed and the distinction between qualitative prediction
and quantitative prediction is addressed.

4) Also Rescher’s contribution to the analysis of scientific prediction as
a statement is analyzed. In order to do this, in the first place, the difference

between “prediction” and “retrodiction” is addressed. In the second place, the

% Cf. RESCHER, N., Communicative Pragmatism and other Philosophical Essays on
Language, Rowman and Littlefield, Lanham, MD, 1998.

1% On the differences between the semantic and pragmatic approaches to reference, see
GONzALEZ, W. J., La Teoria de la Referencia. Strawson y la Filosofia Analitica, Ediciones
Universidad de Salamanca and Publicaciones de la Universidad de Murcia, Salamanca-
Murcia, 1986.

20 Cf. RESCHER, N., Predicting the Future, pp. 37-39.
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distinction between “prediction,” “foresight,” “forecasting,” and “planning” is
considered. It is a distinction established on the basis of the degree of control
of the relevant variables. 5) The demarcation problem is contemplated with
regard to scientific prediction. This includes the debate about the role of
prediction to assess the scientific plausibility of a theory or a discipline. 6)
The limits of language are seen with regard to prediction, where the

distinction between “not predictability” and “unpredictability” is highlighted.

2.1. Characteristic Features of Meaning in Rescher

Concerning meaning — both human, in general, and scientific, in
particular — Rescher takes a pragmatic perspective. So he suggests a view
of meaning as use when he underlines an approach to language as
communication. Communicative Pragmatism — the title of this main work
devoted to language, which is the only one on this topic that he has written
so far — is indicative of his proposal on meaning.?®! His view of language
goes with his approach to knowledge. Thus, as a pragmatist philosopher, he
highlights the realm of human activity; and, as a Kantian author, he insists
that human knowledge is modulated by our mental categories and concepts.
On the one hand, the emphasis on the use prevails in his view of meaning;
and, on the other, the role of the ideas — which he considers as decisive in

the characterization of reality — is highlighted regarding knowledge.

2.1.1. Communication as Activity and Meaning with Cognitive
Content

This emphasis on communication as human activity involves an
instrumental account of language, since language appears as an “instrument”

for human communication, instead of being mainly a way to represent

21 Cf. ResSCHER, N., Communicative Pragmatism and other Philosophical Essays on

Language, passim.
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reality.?? Thus, for Rescher, communication is the process that allows us to
share what we know about the world through the use of language: “our
knowledge regarding the world’s things is always developed within a
linguistic-systematic system of reference.”?%®

However, this pragmatic account of Rescher’s idealism admits some
elements of realism.?** In his approach to meaning, the notion of “objectivity”
has an important role. In effect, this notion of objectivity — that influences the
realist view of “fact” — appears as a necessary condition for communication:
‘Human cognition as we understand it would be impossible without
communal inquiry into and interpersonal communication about an objective
order of reality. And without a presupposition of ontological objectivity the
very idea of investigating a shared world would become inoperable.”?® This
is important because M. Dummett maintains that objectivity is the key to
semantic realism.

In his paper “Pragmatic Idealism and Metaphysical Realism,” Rescher
insists on this idea of ontological objectivity as a support for human
communication. He maintains in his paper that the existence of an objective
reality that is independent of the knowing subject is “a postulate whose
justification pivots—in the first instance—on its functional utility in enabling us

to operate as we do with respect to inquiry and deliberation.”2%

22 These two different usages of language appear in different authors, among them Michael

Dummett. Within his large intellectual production on philosophy of language, it could be
highlighted DUMMETT, M., Frege: Philosophy of Language, Duckworth, London, 2nd ed.
1981.

293 RESCHER, N., Razon y valores en la Era cientifico-tecnoldgica, p. 54.

294 On realism and meaning two papers of M. Dummett can be highlighted. Cf. DUMMETT, M.,
“Realism” (1), conference in the Oxford University Philosophical Society on March 8th 1963.
Reprinted in DUMMETT, M., Truth and Other Enigmas, Duckworth, London, 1978, pp. 145-
164; and DUMMETT, M., “Realism” (ll), Synthese, v. 52, n. 1, (1982), pp. 55-112. However,
Dummets’ personal philosophy endorses a semantic anti-realism.

%% RESCHER, N, “Obtectivity and Comunication. How Ordinary Discouse is Committed to
Objectivity,” in RESCHER, N., Communicative Pragmatism and other Philosophical Essays on
Language, p. 94.

2% RESCHER, N., “Pragmatic Idealism and Metaphysical Realism,” p. 386.
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The opening of his thought to realist contributions can be seen in his
approach to meaning, where the notion of objectivy is crucial as content of
communication with an ontological basis. He considers that the acceptation
of an objective reality is “presupposed from the outset rather than being seen
as a matter of ex post facto discovery about the nature of things.”*®” He also
maintains that it is a necessary condition for communication.

In his judgment, commitment with objectivity is an instrument that
makes it possible to carry through any cognitive venture, since meaning itself
involves a cognitive content. In this way, the concept of “objective reality” is
justified on functional basis, instead of inferential basis: “We require this
postulate to operate our conceptual scheme, and its validation accordingly
lies in its utility. We could not form our existing conceptions of truth, fact,
inquiry, and communication without presupposing the independent reality of
an external world.”?%

Therefore, the pragmatic approach to meaning does not lead Rescher
to see communication in relativistic terms. Because he points out that
language has cognitive content. Thus, our access to the extramental reality is
modulated by our categories and concepts. Although human knowledge is
always fallible, it is possible to achieve objective knowledge. In this way, true
statements are those that describe reality as it is.?” As Wenceslao J.
Gonzalez points out, Rescher accepts P. F. Strawson idea that “facts are
what statements (when true) state.”?'® Thus, he distinguishes the notions of
“truth” and “fact.” Because “thuth” is, for Rescher, a linguistic notion: “it is the

representation of a fact through its statement (enunciacién) in some real

27 RESCHER, N., “Metaphysical Realism”, in RESCHER, N., A System of Pragmatic Idealism.

Vol. I: Human Knowledge in Idealistic Perspective, p. 257.

208 RESCHER, N., “Communicative Pragmatism,” in RESCHER, N., Communicative Pragmatism
and other Philosophical Essays on Language, p. 36.

299 Cf, RESCHER, N., “Cognitive Limits,” in RESCHER, N., A System of Pragmatic Idealism. Vol.
I: Human Knowledge in Idealistic Perspective, pp. 243-254; especially, pp. 243-244.

#1% STRAWSON, P. F., “Truth” (Il), Proceedings of the Aristotelian Society, v. sup. 24, (1950),
p. 136. This paper is quoted in GONzALEZ, W. J., La prediccién cientifica, p. 256.
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language. Any correct statement in some real language formulates a
truth.”?"" Meanwhile, a “fact” is a real circumstance that exists in an objective
way and, therefore, it exceeds the limits of language and knowledge.

Nonetheless, we can distinguish between truth in language as such
(truthfulness); truth in knowledge, which is expressed through the adequacy
of statements and transmits objectivity regarding reality; and truth in the real
things, which is made explicit in terms of authenticity. The first is, in rigor, the
“semantic” truth, in the sense of the language as the expression of an actual
content. The second is a cognitive (or epistemic) truth, since it transmits an
agreement between the statement and the described fact. The third is an
ontological truth, where the real thing itself is what is true. Usually Rescher
deals with the cognitive and ontological analysis of truth.

Even when Rescher admits truth in science, the process of information
acquisition involves cooperation and communication. Thus, it is “a process of
conceptual innovation that always places certain facts completely outside the
cognitive range of the researches in any concrete period.”?'? For this reason,
he insists that reality as such cannot be equated with the things we know and
can express through language. Reality exceeds the descriptive resources of
language and those resources are in debt to our cognitive mechanisms for
conceptualization. Reality is potentially emergent to language, but it should
be first integrated in our conceptual scheme.?”® In this regard, it can be

considered that ontological truth is broader than epistemic truth.

2" RESCHER, N., Razon y valores en la Era cientifico-tecnoldgica, p. 54.

212 Razén y valores en la Era cientifico-tecnolégica, p. 54.

23 On this regard, Rescher writes that “blood circulated in the human body well before
Harvey; substances containing uranium were radioactive before Becquerel. The emergence
at issue relates to our cognitive mechanisms of conceptualization, not to the objects of our
consideration in and of themselves. Real-world objects must be conceived of as antecedent
to any cognitive interaction — as being there right along, ‘pregiven’ as Edmund Husserl put
it. Any cognitive changes or innovations are to be conceptualized as something that occurs
on our side of the cognitive transaction, not on the side of the objects with which we deal,”
RESCHER, N., “Cognitive Limits,” in RESCHER, N., A System of Pragmatic Idealism. Vol. I:
Human Knowledge in Idealistic Perspective, p. 247.
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But it happens that meaning, knowledge, and reality are actually
interrelated. In fact, Rescher considers that human beings dump his
knowledge of the world on the language. In this way, language reflects a
conceptual system, at the same time that it is limited by that very system. It is
an imperfect resource, but language can carry an objective content. Thus, in
his account, meaning is not reduced to a mere intersubjective use of

language, because he admits objective bases in it.

2.1.2. The Primacy of the Pragmatic Dimension

Rescher gives primacy to the pragmatic dimension, since he thinks that
language is mainly an instrument that makes it possible the communication.
On this basis, he is fundamentally interested in two matters: (i) what are the
conditions that provide an effective communication, and (ii) what are the
conditions that allow us to carry through in an optimal way the effective

communication.?™

Within this framework, he seeks to clarify the normative
issues that regulate communication; that is, he investigates the general
principles that make it possible (and also efficient) the communicative
practice.

Although his account of meaning involves a cognitive content and he
also admits an objectivity with ontological basis, Rescher's approach to
meaning is not, properly speaking, a semantic approach. He acknowledges
the distinction between semantics and pragmatics. This distinction leads him
to admit that there are differences between the use conditions and the truth

conditions of a statement.?"® Use conditions encompass a series of

operational criteria that allow us to express properly a statement in a

24 Cf. ReSCHER, N., “Communicative Pragmatism,” in RESCHER, N., Communicative
Pragmatism and other Philosophical Essays on Language, pp. 3-4.

1 On the differences between use conditions and truth conditions, as well as on the primacy
that Rescher gives to the former over the later, see RESCHER, N., “Truth Conditions versus
Use Conditions (a Study on the Utility of Pragmatics),” in RESCHER, N., Communicative
Pragmatism and other Philosophical Essays on Language, pp. 61-75.
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concrete language. Truth conditions are those objective circumstances that
make it possible to claim that a statement is true. Therefore, use conditions
are oriented towards the users of a language, while truth conditions are
oriented towards the reality of what is expressed.

According to Rescher, “for while truth conditions deal with the objective
facts, use conditions deal with the linguistic properties.”®'® In this regard, he
sees use conditions as more important to communication than truth
conditions; although he admits that both of them should be taken into
account in any account of language. For Rescher, “meaning is a
comprehensive concept that embraces both semantical and pragmatic
issues. (...) Any exclusivistic doctrine along the lines of meaning is use, or
meaning is a matter of truth conditions, is one-sided, dogmatic, and
inappropriate in its claim to exclusiveness.”?"’

Rescher insists that both of them (truth conditions and use conditions)
are required. Because “the fact that both are inextricably interrelated in
matters of meaning—that meaning analysis has a formal (semantic) and an
informal (pragmatic) dimension that are inseparably interrelated—means that
there is a symbiotic interconnection here that permits neither side to claim
unconditional priority over the other.”?'® Therefore, he acknowledges the
relevance of both types of conditions in the analysis of meaning.
Nevertheless, his account is mostly focused on the use conditions.?™

Because, even when he expressly claims that both are equally important, he

#® RESCHER, N., “Truth Conditions versus Use Conditions (a Study on the Utility of
Pragmatics),” p. 62.

2" «Tryth Conditions versus Use Conditions (a Study on the Utility of Pragmatics),” p. 67.

#® RESCHER, N., “Truth Conditions versus Use Conditions (a Study on the Utility of
Pragmatics),” p. 74.

219 On the primacy of the pragmatic approach in his philosophical proposal on language, see
RESCHER, N., “Communicative Pragmatism,” pp. 1-48.
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considers that an approach to meaning from use conditions has advantages
over an analysis focused on truth conditions.??°

When Rescher notices that truth conditions of a statement are about
“objective facts,” it can be claimed that he is in tune with semantic realism.?'
A conception of truth as “agreement” with reality underlies this issue.??? Thus,
the truth of a statement depends on the agreement of its content with the
objective facts. To preserve this notion of truth implies, therefore,
presupposing the existence of a reality that is independent of the knowing
subject. In the same way, intersubjective communication and research as a
community task are only possible if we all can access the same objective
reality.

However, if we accept that truth conditions are about “objective facts,”
this involves — in Rescher judgment — that the concept of “truth” is not
applicable in certain contexts and, then, it remains in the background with
regard to meaning.??® This happens when the meaning of a question, an
order or a counterfactual conditional is analyzed, insofar as they are linguistic
forms that do not refer to an objective reality.”** Here, the issues of
“correctness” or “appropriateness” — that are oriented towards the practice
of using the language — supersede the notion of truth in the analysis of

meaning.?®

220 ¢, RESCHER, N., “Linguistic Pragmatism,” in RESCHER, N., Epistemic Pragmatism and

Other Studies in the Theory of Knowledge, Ontos Verlag, Heusenstamm, 2008, pp. 13-21.

221 Cf. RESCHER, N., “Truth Conditions versus Use Conditions (a Study on the Utility of
Pragmatics),” p. 62.

222 5 fact, he maintains that one of the reasons to accept the assumption that there is an
objective and mind-independent reality is “to preserve the distinction between true and false
with respect to factual matters and to operate the idea of truth as agreement with reality,”
RESCHER, N., “Pragmatic Idealism and Metaphysical Realism,” p. 390.

2 Cf. RESCHER, N., “Truth Conditions versus Use Conditions (a Study on the Utility of
Pragmatics),” p. 62.

2% Cf. RESCHER, N., “Truth Conditions versus Use Conditions (a Study on the Utility of
Pragmatics),” pp. 72-74. When he analyses prediction from language, his approach is also
pragmatic, since predictive statements do not usually refer to an objective existing reality, but
they has to do with the possible future.

%5 Cf. “Truth Conditions versus Use Conditions (a Study on the Utility of Pragmatics),” p. 72.
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On the basis of the advantages that Rescher sees in pragmatics over
semantics, he offers a conception of meaning as use and an account of
language as an instrument that facilitates communication. He is especially
interested in the communicative use of language, so that he is focused on the
principles that regulate communication. Then, his pragmatic perspective
appears with an economic inspiration. Thus, he understands communication
as a process that follows an economic rationality in terms of costs and
benefits. A sender and a receiver intervene in this process, which should be
ruled by economic values such as effectiveness and efficiency.??

But language is a means to transmit some content, so that language is
an instrument that makes it possible the transmission of information. This
concerns both ordinary language (“a general-purpose instrument”) and
scientific language (“a specialized [instrument].”)??’ The use of language
makes it possible the transmission of information through the communication
performed by a sender and a receiver. Economic principles are important in
this process because “effective communication is throughout a matter of
maintaining proper cost-benefit coordination.”?*

There are a close connection in Rescher between is account of
language and his approach to rationality. This nexus is rooted in his view of
language as linked to communication and his account of knowledge as a

human need. He sees rationality as “a means to adaptive efficiency, enabling

%% On the economic features of communication, cf. RESCHER, N., Cognitive Economy. The
Economic Dimension of the Theory of Knowledge; especially, chapter 2, “Economic Aspects
of Communication,” pp. 47-68.

2! RESCHER, N., “Communicative Pragmatism,” p. 8. For a discussion on the conditions of
possibility of the ordinary language, see CEREzO, M., “La Teoria de la Expresion en el
Tractatus. Consideraciones en torno a la explicacion wittgensteiniana del lenguaje
ordinario,” in FLOREZ, A., HOLGUIN, M., and MELENDEZ, R. (eds.), Del espejo a las
herramientas. Ensayos sobre el pensamiento de Wittgenstein, Siglo del Hombre Editores,
Pontificia Universidad Javeriana and Universidad Nacional de Colombia, Bogota, 2002, pp.
51-68.

228 “Communicative Pragmatism,” p. 7.
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us—sometimes at least—to adjust our environment to our needs and wants
rather than the reverse.”?*

On the one hand, language makes it possible human communication;
and, on the other hand, that human beings meet their need of obtaining
information is something that depends on effective communication. Thus, he
considers that “gived our need for information to orient us in the world (on
both pure and practical grounds), the value of creating a community of
communicators is enormous. We are rationally well advised to extend
ourselves to keep the channels of communications to our fellows open, and it
is well worth expending much for the realization of this end.”?*

Thus, Rescher sees communication as a rational process that is
oriented towards an aim. From the point of view of the sender, the aim is to
transmit information to the receiver. For the receiver, the aim is to obtain
information from the sender.?®' In the case of science, communication is
especially important, since the production of scientific knowledge is a
community process.?®? Both the sender and the receiver are interested in
exchanging information in an effective and efficient way, since they obtain a
benefit from this process.

In economic terms, to share information is the rational option: “It is far
easier, cheaper, and more convenient for people to get information by
sharing than by themselves having to undertake the often laborious inquiries

233 For Rescher,

and researches needed to develop it de novo.
communication is a human activity whose aims, processes, and result should

be evaluated in economic terms (i.e., criteria based on economic values).

229

20 RESCHER, N., Rationality, p. 2.

RESCHER, N., “Economic Aspects of Communication,” in RESCHER, N., Cognitive
Economy. The Economic Dimension of the Theory of Knowledge, p. 53.

B cf. RESCHER, N., “Communicative Pragmatism,” p. 15.

232 of “Communicative Pragmatism,” p. 15.

233 RESCHER, N., “Economic Aspects of Communication,” in RESCHER, N., Cognitive
Economy. The Economic Dimension of the Theory of Knowledge, pp. 47-48.
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In his judgment, communication is not costless, since it involves costs in
terms of time and effort. To carry through the practice of using the language
in an effective and efficient way is a question that depends of the acceptation
of a series of assumptions, which allow us to minimize the costs that are
inherent to the communication process. These assumptions are independent
of the special features of the discourse. They are inserted in the general
context of communication: “They are forthcoming not from the specific
content of the message at issue but from the contextually indicated
presuppositions we make on our own responsibility.”?** Therefore, there are
general principles in communication of normative character such as
credibility, reliance, clarity, and contextualization.?*°

236 it is not

Nevertheless, since language is an “imperfect resource,
always possible to express oneself in a clear and explicit manner. Even
more, a statement can be susceptible of several interpretations, at least in
some cases. Hence, a proper interpretation of a statement involves knowing
the communication context. For Rescher, “it is fair to say that in interpretation
context is not just important, it is everything.”?" Thus, he notices that a text
transmits an informative message in two different ways: (1) the substance of
what it says; that is, the information it conveys directly through its explicit
meaning; and (2) the message it conveys obliquely by saying what it says in
a particular way.>®

When a statement is taken with independence of the context, it can

admit different interpretations. Besides the aim sought by communication,

two aspects intervene in the processes of communication: on the one hand,

234 RESCHER, N., “Communicative Pragmatism,” p. 6.

2% Cf. “Communicative Pragmatism,” pp. 7-8. On reliance and cooperation as principles that
make it possible to minimize the costs of research and communication see RESCHER, N.,
“The Economics of Trust and Cooperation,” in RESCHER, N., Cognitive Economy. Cognitive
Economy. The Economic Dimension of the Theory of Knowledge, pp. 33-46.

26 ¢of. RESCHER, N., “Communicative Pragmatism,” p.8.

27 “Communicative Pragmatism,” p. 9.

38 RESCHER, N., “Communicative Pragmatism,” p. 9.



80

the explicit content of what is stated; and, on the other, the context in which
that content is send. In this way, the message obtained is the result of the
interpretation of the context in relation to the context of discourse. Thus, the
receiver must carry through a process of interpretation, in order to select one
of the many alternative constructions that a statement or a set of statements
can admit. For this reason, the suitable transmission of information depends
on the correct interpretation of the content in relation to the context.

Besides the context, Rescher highlight the role of reliance and
credibility in communication.?*® The sender must strive to have credibility and
the receiver must trust in the sender. A high cost comes from a systematic
critical position on the statements of other people. To proceed always (not
only in case we have good reasons) under the assumption that we cannot
trust in the sender has a high cost; because a complete skeptical attitude
would deprive us of any possibility to obtain information.

In accordance with his pragmatism with economic components,
Rescher sees the rational behavior as that that leads us to obtain information
in an efficient and effective way. To achieve this goal, credibility is really
important: “We adopt an epistemic policy of credence in the first instance
because it is the most promising avenue toward our goals, and then persist in
it because we subsequently find, not that it is unfailingly successful, but that it
is highly cost-effective.”?*

Considered this issue from an economic viewpoint, an effective activity
of communication requires conventions such as: a) the sender expresses
what he or she understands that is the truth (truthfulness in language); and b)

the sender expresses himself or herself in an accurate and not misleading

239 Cf. RESCHER, N., “The Economics of Trust and Cooperation,” in RESCHER, N., Cognitive
Economy. The Economic Dimension of the Theory of Knowledge, pp. 33-46.
240 RESCHER, N., “Communicative Pragmatism,” p. 16.
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way (which involves truth as agreement).?*' These conventions are justified
on economic grounds, since they are “practices that represent the most
efficient and economical way to accomplish our communicative work.”?*? The
issue is to obtain the highest benefit from the information transmitted,
minimizing the inherent costs to the process of information acquisition and
transmission. It is possible to think that there is profitability in stressing the
truth in language.

Consequently, the pragmatic dimension has primacy in Rescher’s
account of language. He deals with language as an ‘“instrument” for
communication and with those conditions that make it possible to exchange
message with informative content in the communicative practice. The most
important thing is, then, to achieve effectiveness and efficiency in the
process. Although he acknowledges that language is an imperfect resource,
he also admits that it can carry an objective content. In this way, even when
he gives primacy to the pragmatic dimension, meaning is not reduced to a
mere intersubjective use of language as long as he admits objective bases in

its content.

2.2. Scientific Prediction in a Theory of Meaning
From the point of view of language, scientific prediction is about a

243 Wenceslao J. Gonzalez writes that “its sense — the

possible future.
content expressed — and the referent towards which it is oriented belong to
the realm of what is expected.”®** When Rescher considers the referent of
prediction, he thinks that it does not agree with an available reality —

something that has already happened or that is happening now—, but with a

241 Cf. “Communicative Pragmatism,” p. 8. This is especially important in the case of

scientific prediction, because it is not possible to determine now if what the predictive
statement says is true or not.

242 RESCHER, N., “Communicative Pragmatism,” p. 8.

243 Cf. GoNzALEZ, W. J., La prediccion cientifica, p. 284.

24 |a prediccion cientifica, p. 284. What is expected can be in an ontological,
epistemological, or heuristic sense.



82

possible future. For this reason, in his approach, truth conditions of a
predictive statement are in the background. Even more, when he analyses
scientific prediction from the viewpoint of language, his account is principally
“‘pragmatic.” It is not, strictly speaking, a “semantic” account.

In addition, Rescher places prediction in an active context.?*® To predict
is, in his judgment, an activity whose aim is to achieve meaningful claims with
regard to future occurrences. In order to predict, we have to endeavor “to
provide warranted answers to detailed substantive questions about the
world’s future developments.”®® So, faced with a question about a future
occurrence, prediction seeks to offer an answer on the basis of the available
knowledge. Additionally, he gives prediction an instrumental component:
“prediction, in sum, is our instrument for resolving our meaningful questions
about the future, or at least of endeavoring to resolve them in a rationally

cogent manner.”**’

2.2.1. Context of Use

As it happens in the case of language in the general level, language of
prediction cannot be analyzed without taking into account the context of use.
As an intellectual activity, prediction is carried through in a communicative
context — in every kind of language — and a research context (in scientific
language). In this way, to a large extent, the value that Rescher confers to
prediction is due to its practical utility. Because he considers that, in the
realm of the daily life, to obtain information about the future events is a
human need.

We have meaningful questions about future developments, and we
need answers to those questions. This is not, for Rescher, just a matter of

curiosity, but a matter of survival. Every human action needs to some extent

25 Cf. GoNzaLEZ, W. J., La prediccion cientifica, p. 260.
%% RESCHER, N., Predicting the Future, pp. 37-38.
247 Predicting the Future, p. 39.
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information about the future, and practical reasoning is basic in this regard.
He considers that “to act, to plan, to survive, we must anticipate the future,
and the past is the only guide to it that we have.”*® But this is not entirely
accurate, because there is human creativity (and history shows that the
future can be different from what was thought of in a historical moment).
Rescher considers that practical rationality is what gives a justification for the
inductive inference, which allows us to obtain statements about the future on
the basis of the past experience.

He also values prediction according to its utility in the scientific realm.
He thinks that scientific prediction can be used mainly in two directions “as a
test of the acceptability of theories and as a guide to discovery.”?*° In the first
case, the referent of the prediction is usually something that do not happen
yet, so prediction deals with an ontological novelty (for example, in the
prediction of an eclipse or the climate change). Meanwhile, in the second
case, the novelty is epistemological, so the prediction allows us to discover a
reality that has not been observed yet.

From his pragmatic viewpoint, to predict is an activity oriented towards
an aim — “to provide warranted answers to detailed substantive questions

about the world’s future developments,”?*°

and that aim is basically justified
with regard to its utility. For this reason, Rescher considers that predictive
knowledge is itself valuable. However, he highlights that “the fact that virtually
all action is in some way future oriented endows our predictive knowledge
with special practical potency.”?’

Prediction is an aim of science, but it is an aim among others, since the

structure of ends of scientific activity is also oriented towards description,

248
249
250
251

RESCHER, N., Predicting the Future, p. 65.
Predicting the Future, p. 160.

RESCHER, N., Predicting the Future, pp. 37-38.
Predicting the Future, p. 12.
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explanation, and control over nature.?®? But prediction is an especially
important aim, because it can be used as a guide for prescription in applied
science and its role as a test in basic science allows us to evaluate de
comparative theoretical adequacy of scientific theories.?> In this way, the
meaning of the prediction is seen from the perspective of the use. Therefore,
it is possible to claim that scientific prediction is one of the realms where — in
Rescher's judgment — an analysis of meaning focused on use conditions

has advantages over an analysis centered on truth conditions.

2.2.2. Statement about Novel Facts

As a statement about the future or claim about novel facts, a predictive
statement can be truth — if what prediction claims happen in the future — but
we cannot say that a prediction is true before the predicted phenomenon or
development does happen. For this reason, Rescher maintains that
“correctness” is more important than “truth” to prediction.?** It is said that a
prediction is “correct” when, on the basis of the available information, it is
possible to claim that it adapts well to what we know about how the future
facts could be. But we have to wait that those facts happen in order to assess
if the prediction is actually true.

For Rescher, what makes that a statement about the future has, in fact,
predictive character is not something linked to its sense and reference, but
something that has to do with the nexus between language and action. So he
accepts that there can be meaning without referent. In that case, scientific
prediction can be meaningful even when we cannot confirm now if its sense
is related with a real referent. Then, the reaction of receiver of the prediction

is more important that prediction itself (its sense), insofar as the receiver

252 Cf. RESCHER, N., Razon y valores en la Era cientifico-tecnolégica, p. 138.
53 Cf. RESCHER, N., Predicting the Future, p. 161.
4 cf. Predicting the Future, p. 70.
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attributes to the stament the condition of predictive assertion and he has to
decide on its correctness.?*®

Correctness and credibility must go together —in Rescher’s judgment—
in a successful prediction. To be credible a prediction must have a plausible
grounding. Instead of correctness, ‘it is credibility that is the cardinal
predictive virtue,”**® because it can be determined at the present time.
Credibility is based on evidence and probability that support the predictive
statement, which are the rational support for the prediction. In this way,
practical utility of a predictive statement rests on its credibility, since only
those predictions that are credible will be used as test for theories and as a
guide for action.

Although it is commonly easier to achieve a successful prediction when
it is not much informative (i.e., when it is general or without many details),
science seeks informative definiteness. Scientific language seeks accuracy
and precision, but — in Rescher’s judgment — this involves taking risks. This
is because, in principle, the more informative a prediction is — that is, the
more accurate, precise, detailed, etc. — the less secure it is. Security is
determined on the basis of its probability or its degree of acceptability.?*’

It happens that generic predictive statements are generally the most
accepted, since they are, in principle, more credible with regard to their
eventual correctness. However, credibility cannot be obtained by diminishing
informativeness, which is an “indispensable criterion for a good prediction.”?*®
This means that predictions should be seek that are both epistemic secure
and informative. To achieve an optimal equilibrium between informativeness

and credibility is, therefore, one of the main aims of prediction; but it is also

one of the main difficulties it must tackle.

2% Cf. RESCHER, N., Predicting the Future, pp. 38-39.

256 Predicting the Future, p. 122.

257 Cf. RESCHER, N., “Communicative Pragmatism,” pp. 19-24.
%8 RESCHER, N., Predicting the Future, p. 120.
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There are — according to Rescher — two ways to establish the
credibility of a prediction: the evidential and the authoritative.?*® These two
options are related with the procedures and methods that are used to predict.
He divides the predictive processes into two groups: judgmental or estimative
procedures — where prediction is rooted in the personal estimation of the
experts — and the formal or discursive methods that follow processes that
are explicitly detailed.?®® On this basis, a prediction is credible is one of these
possibilities is available: a) it is considered that it has an evidential basis that
supports the statement, or b) it is thought that the predictor is a reliable
source.?’

Every predictive statement can be seen as content or as a result. It is
revisable, but it should be evaluated in terms of objectivity and truth (or, at
least, correctness). This is possible if the scientific prediction is, in effect, a
rational prediction ascribe to it values such as objectivity and truth. Therefore,
even when he adopts a clearly pragmatic approach, it is important to highlight
that Rescher’s account does not reduce prediction to the mere use of
language. He accepts, in effect, the objectivity of the knowledge about the
future, so it could be true. This is because scientific prediction is a statement
that we obtain as a result of a rational process supported by evidence (either
theoretical or empirical). It deals with “novel facts” in some relevant sense

(ontological, epistemological or heuristic).

2.3. The Language of “Prediction”
When “prediction,” in general, is considered, it is understood that
prediction encompasses a series of features. Thus, to offer a characterization

of the concept of “prediction,” Rescher suggests four main features: a) it is

29 ¢f, Predicting the Future, p. 123.

%60 Cf. RESCHER, N., Predicting the Future, pp. 85-112.

%1 From this perspective, it seems that Rescher considers that the methodological
dimension is more relevant than the language when the demarcation between scientific and
non-scientific prediction is at stake.
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future-oriented; b) it is correct or incorrect; c) it is meaningful; and d) it is
informative.?® In my judgment, it is possible to enlarge this characterization if
it is stressed that prediction has to do with something expected. A predictive
statement involves that something is expected in the future. This linkage with
something expected involves novelty, so prediction is connected with the
notion of “novel facts,” since prediction is about not observed or now
unobservable things. Moreover, these general features can be diversified in

two directions: quantitative prediction and qualitative prediction.

2.3.1. The Concept of “Prediction”
When Rescher suggests the concept of “prediction,” he places it within
a framework with regard to language where the pragmatic dimension has

t,2%% scientific prediction is a content oriented towards

primacy. As a statemen
the future, and it can be correct or incorrect; because it involves a meaning
with an informative content.”®* As a statement oriented towards the future,
prediction should be supported by rational bases. It is the result of an
inference made from the data available regarding the facts of the past and
the present.?®® It is not possible, in Rescher’s judgment, to predict without
reasons,’® because to predict — either scientifically or on the basis of the
everyday experience — is, eo ipso, a rational activity.

It happens that, even when scientific prediction is oriented towards a
potential future —the first feature pointed out—, its content can be objective,
since it is the result of a rational process. In my judgment, the

acknowledgement that scientific prediction is supported by reasons —

theoretical or empirical bases that justify an anticipation of the possible

%62 Cf RESCHER, N., Predicting the Future, pp. 54-55.

83 This involves a difference between prediction and scientific explanation, which can be
understood as an argument. Cf. GONzALEZ, W. J., La prediccién cientifica, p. 260.

%64 Cf. RESCHER, N., Predicting the Future, pp. 54-55.

265 Cf. RESCHER, N., Predicting the Future, p. 86.

26 |n this way, Rescher rejects D. H. Mellor’'s thesis according to which “prediction don’t
need reasons,” MELLOR, D. H., “The Possibility of Prediction,” p. 221.
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future— is especially important. Because both the use of prediction as a test
for the validity of the theories and its use as a guide for policy-making in
applied sciences can only be justified if the prediction has, in effect, rational
bases. In addition, these rational bases could be corrigible and this involves
that it is possible to obtain more or better information about the future in order
to predict.

Another feature —besides the orientation towards the future— that
Rescher attributes to scientific prediction is it can be correct or incorrect.
They are conditions of the use of language, so that truth conditions remain in
the background. Because, in his judgment, the meaningful character of a
predictive statement has to do with the possibility that it turns out to be true,
instead of being related with its actual truth. In that case, what makes the
prediction meaningful is the possibility to prove, in the future, that it is true or
false. Prediction establishes that something will happen instead of something
else, and it makes this on rational basis that demarcate the predictive
statement from the simple prophecy. In this way, successful prediction “is a
matter of conjoining correctness and credibility.”%’

As usual, Rescher gives priority to the epistemological dimension. The
credibility that is attributed to a prediction rests on its rational basis. This
rational basis leads us to think that the statement is correct: rationality is the
cement for the correctness of the prediction. In Rescher's judgment,
“predictions are not (or should not be) categorized as being true / false but
rather as correct / incorrect.”?®® This is because he is considering a notion of
truth as correspondence. Thus, insofar as prediction is about future
occurrences, the truth of a statement about the future cannot be established
in the present. In effect, it only can be judged once the fact predicted by the

statement has happened. So, that a prediction is true is something that

267

268 RESCHER, N., Predicting the Future, p. 56.

Predicting the Future, p. 70.
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depends on what the future facts will be, whereas its correctness depend on
what we know about how those facts could be.

Therefore, the predictive statement should be made on the basis of
reasons that make it credible before the fact or development predicted
happens. In this way, it is also possible to attribute correctness to it. In
Rescher’s account, credibility has more weight than truth when prediction is
analyzed from the point of view of language. A prophecy can be true; but it
cannot serve as a guide for human action because it does not have an
inferential basis that allows us to think that it is credible and correct. As a
consequence of this, the meaningful character of a prediction — the third
feature pointed out above — rests (in Rescher’s judgment) on use conditions
instead of truth conditions. Because meaningfulness — in his approach —
derives form the activity of communication and, in that case, is contextual.

In addition to the features that have been pointed out, scientific
prediction must be informative. This means that it should meet several
requirements, such as definiteness, exactness, detail, precision, etc.?® It is
difficult to obtain a very informative prediction, because of the problem of
achieving an optimal equilibrium between predictive security and
informativeness. The relation between these requirements responds to the
following principle: “the more informative a forecast is, the less secure it is,
and conversely, the less informative, the more secure it is.”?’® Thus, to
achieve when of these requirements in a high degree generally involves to
diminish considerable the other. However, it is possible to achieve both
requirements in a moderate degree. Rescher situates there the optimal point
of equilibrium, which is the point where prediction is more effective as a guide

for human action, in general, and scientific action, in particular.

269

270 Cf. RESCHER, N., Predicting the Future, p. 62.

RESCHER, N., Predicting the Future, p. 62.
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In my judgment, there is another feature that might be added to the
characterization offered by Rescher: prediction deals with something
expected, so it is related with novelty. As a statement that, on rational basis,
is oriented towards the future, scientific prediction belongs to the realm of the
things expected.?”’ It is about not observed (or now unobservable)

"212 \nhich

phenomena and it is therefore linked to the notion of “novel facts,
involve novelty.

Prediction is different from the mere expectation, since it asserts
something more than a reasonable possibility. Thus, prediction says that
something will happen (given some conditions) and it does this on the basis
of the regularities detected in the past and present facts. In this way, he has
a cognitive content: it is linked to an objective basis and then it cannot be

reduced to the mere use of the language. Prediction not only anticipates a

future fact, but it also asserts that we might expect that it will happen.

2.3.2. Quantitative Prediction and Qualitative Prediction

Rescher does not take into account expressly the distinction between
quantitative prediction and qualitative prediction. It is a question that is
implicit when he addresses scientific prediction from a methodological
viewpoint. However, the distinction between “qualitative predictions” and
“‘quantitative prediction” is an especially important issue when prediction is
seen from the point of view of language, since it conditions diverse

approaches to scientific research. In addition, it is an issue that has clear

271

o7 Cf. GoNzaLEZ, W. J., La prediccion cientifica, p. 284.

Prediction involves some kind of novelty. In fact, it is possible to claim that it is a
“research on novel facts,” GONzALEZ, W. J., La prediccion cientifica, p. 11.

The philosopher who gives more importance to the notion of “novel facts” was Imre
Lakatos. Cf. LAKATOS, |, The Methodology of Scientific Research Programmes.
Philosophical Papers, vol. 1, Cambridge University Press, Cambridge, 1978. On the notion
of “novel facts” in Lakatos’ conception, see GONzALEz, W. J., “Lakatos’s Approach on
Prediction and Novel Facts,” Theoria, v. 16, n. 3, (2001), pp. 505-508; GONzALEZ, W. J., La
prediccion cientifica, pp. 179-184; and GONzALEz, W. J., “The Evolution of Lakatos’s
Repercusion on the Methodology of Economics,” HOPOS: The Journal of the International
Society for the History of Philosophy of Science, v. 4, n. 1, (2014), pp. 1-25.
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epistemological and methodological repercussions. Therefore, the concepts
of “qualitative prediction” and “quantitative prediction” should be clarified.

Basically, qualitative predictions have the following features. (i) They do
not follow expressly defined rules, but we achieve them through an intuitive
procedure, since it seeks to grasp tendencies, rhythms or patterns in
phenomena to anticipate their behavior in the future. (ii) Since they are not
obtained through a formal process, subjects who make the prediction are
fundamental. In this way, the resulting prediction is based to a large extent on
the expertise of the predictors. (iii) Usually, all the available information used
for the prediction is not detailed.?”

Insofar as they are qualitative, interpretation has more weight; so
different predictions might disagree. For this reason, it is possible that
different experts achieve different predictions, even when they have the
same information.?”* Rescher addresses this problem in terms of “predictive
scatter,” which is related to uncertainty and adds difficulty to prediction. Thus,
when we deal with a limited body of information, competing theories can
arise that will lead to contradictory predictions. Consequently, “the prospect
of conflicting predictions has to be accepted as a pervasively recurrent
phenomenon.”?”® This can happen in the sciences of nature and, to a larger
extent, in the social sciences.

In contrast to qualitative predictions, quantitative predictions have the
following features: a) they are supported by models that can include some
kind of law and, in some cases, they have a clear mathematical expression;
b) the role of the agent who makes the prediction is mostly in the
background, since the important thing is the model itself; and c) the variables

used for the prediction are well specified, because the model must offer the

3 Cf. GoNzALEZ, W. J., Philosophico-Methodological Analysis of Prediction and its Role in
Economics, p. 58.

" This has been analyzed by B. G. Malkiel in the case of financial and stock markets. Cf.
MALKIEL, B. G., A Random Walk Down Wall Street, W. W. Norton, N. York, 1973.

> RESCHER, N., Predicting the Future, pp. 135-136.
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information that is relevant for its validity.?’® Quantitative prediction has
advantages over qualitative prediction, since its evaluation has fewer
difficulties. Firstly, its quantitative character makes it possible to test in a
more detailed way its accuracy in the future. Secondly, if prediction is
supported by models that might involve laws —instead of being made on the
basis of the knowledge of the experts— there will be a higher level of
objectivity. Thirdly, it is possible to clearly assess to what extent the relevant
important are taken into account.

Rescher’s framework to address this distinction between qualitative and
quantitative prediction is methodological, instead of being a semantic
framework. This is because when he addresses the different types of
scientific prediction, his attention goes to the process that has been followed
to obtain the prediction. Thus, he divides the processes of prediction in two
groups: the judgmental procedures and the formalized or inferential

methods.?”’

It is possible to maintain that, above all, judgmental procedures
lead to qualitative predictions. Meanwhile, predictions obtained as a result of
the use of formalized processes can be either qualitative or quantitative. But
Rescher normally uses the “scientific” term when the methods have an
important mathematical component.

Usually, the features of the qualitative predictions can be seen in those
predictions that, from a methodological viewpoint, Rescher calls
“judgmental.”®’® In this kind of prediction, the credibility and correction of the
prediction depend directly on the confidence in the experts, because

predictor’s expertise is basic in a judgmental prediction. Thus, it is possible to

claim that qualitative prediction is supported by “their intuitive awareness of

75 Cf. GonzALEZ, W. J., Philosophico-Methodological Analysis of Prediction and its Role in
Economics, pp. 60-63.

2T Cf. RESCHER, N., Predicting the Future, p. 88.

*’® The main features of this predictive procedure, which is developed on the basis of
predictor’s expertise, already appear in one of the first papers on prediction by Rescher. Cf.
RESCHER, N., “The Future as an Object of Research,” RAND Corporation Research Paper P-
3593, 1967; especially, pp. 6-7.
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detectable patterns in the phenomena.”279 In this case, there is not a formal
process, and the information used or the inference made is not generally
shown in an explicit way.

In my judgment, Rescher has contributed effectively to this type of
prediction; because he contributed together with Olaf Helmer and Norman
Dalkey to the creation of the predictive procedure Delphi during the period he
worked as a mathematician at the RAND Corporation (from 1954 to 1956).2%
Delphi procedure is a predictive process where a group of experts intervene,
but there is no interaction among them. Through successive questionnaires,
the aim is to obtain answers of the experts in order to achieve eventually an
“aggregate prediction.”

What allows these kinds of predictions is the capability of the agents to
anticipate the possible future. For this reason, the epistemological obstacles
to prediction affect these kinds of predictions to a great extent. In this way,
Rescher considers that in this realm —where the predictions are usually
qualitative— “the usual shortcoming of a reliance on experts—bias,
speculative opinionizing, justifactory opacity, and the like—all come into play
once more.”®" However, he thinks that this kind of predictive procedures
have a great value, because it makes it possible to predict phenomena that
are not possible to predict by formal processes.

For Rescher, unformalized methods should be valued to the extent that
their usage “extends our predictive range by dispensing with the need for
detailed theories and/or models to provide the theoretical underpinning of
prediction.”?®? However, this predictions are little valued from a scientific point

of view.?®® In fact, his methodological conception places them out of science,

"9 RESCHER, N., Predicting the Future, p. 89.

280 ¢, Predicting the Future, p. 110.

281 RESCHER, N., Predicting the Future, p. 97.

282 Predicting the Future, p. 110.

8 For example, in economics qualitative prediction has been seen as complementary to
quantitative prediction: “En general, podemos decir que el Unico procedimiento de prediccion
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because in his approach only the predictions that are the result of a formal
process (on the basis of models open to laws and mathematical regularities)
can be called “scientific.”

With certain redundancy, it is possible to say that, in Rescher’s
judgment, those methods of prediction that “proceeds on the basis of

scientific principles”®®*

are “scientific methods,” and they usually have a
mathematical component. In this case, he considers as scientific those
predictions that are the result of processes that are mainly based on laws
and models. He thinks that law-based predictions have a high value: “our
most sophisticated predictive method is that of inference form formalized
laws (generally in mathematical form), which govern the functioning of a
system.”?®°

Certainly, Rescher shows a certain preference for the methods that he
calls “scientific.” Consequently, he is inclined to see quantitative predictions
as more valuable than qualitative predictions. To a large extent, this is
because he stresses accuracy and precision as the values that should
characterize scientific prediction. However, this preference is more implicit
than explicit in Rescher, and it is not as noticeably as in other authors. Kuhn,
for example, emphasized to a greater extent the importance of the
quantitative predictions in comparison with qualitative predictions.286 Thus, he

maintained that “probably the most deeply held values concern predictions:

they should be accurate; quantitative predictions are preferable to qualitative

que se presta a ser analizado y evaluado de acuerdo con unos criterios cientificos es el de
los modelos econométricos. Sin embargo, estos procedimientos coexisten con una pléyade
de instrumentos subjetivos, paneles de opinion, encuestas, valoraciones de expertos, etc.,
que muchas veces complementan o son complementados por los resultados de las
predicciones basadas en modelos,” FERNANDEZ VALBUENA, S., “Prediccion y Economia,” in
GONzALEZ, W. J., (ed.), Aspectos metodolégicos de la investigacion cientifica, 2nd ed.,
Ediciones Universidad Auténoma de Madrid and Publicaciones Universidad de Murcia,
Madrid-Murcia, 1990, p. 386.

84 RESCHER, N., Predicting the Future, p. 106.

285 Predicting the Future, p. 106.

%% On Kuhn’s approach to prediction, cf. GONzALEZ, W. J., La prediccion cientifica, chap. 4,
pp. 127-159.
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ones; whatever the margin of permissible error, it should be consistently
satisfied in a given field; and so on.”?’

In this regard Rescher's position is more qualified than Kuhn’s
viewpoint. In my judgment, the key is that Rescher is in some sense more
pluralistic. He notices that predictions that are the result of “scientific”
processes — that can be associated with quantitative predictions due to the
usage of models that have a mathematical expression — are the predictions
that provide more “rational comfort.”?®® Moreover, he considers that “it is
fortunate that the use of experts is no tour only predictive resource.”?®
Concurrently, he insists that every prediction is, in principle, fallible. So the
most important thing is to acknowledge the limits that affect prediction and try
to overcome them.

From this perspective of predictive pluralism, qualitative predictions are
valuable, since they may extend our predictive range.?® In this way,
qualitative predictions are something more than a simple complement to
quantitative prediction, because they allow us to anticipate phenomena that
are not predictable on the basis of formalized methods of prediction.
However, Rescher’s approach has several ambiguities: 1) he does not delimit
in a clear way the differences and relations between quantitative and
qualitative predictions; 2) he admits that there are, de facto, predictive
procedures and predictive methods, and thinks that the later are more
reliable; and 3) he does not characterize what are the thematic realms that
can obtain some benefit form qualitative predictions, even when it seems that

social sciences and the sciences of the artificial are the greater beneficiaries

of the existence of qualitative predictions.

27 KUHN, TH. S., “Postscript— 1969,” in KUHN, TH. S., The Structure of Scientific Revolutions,

2nd ed., p. 185.

28 Cf. RESCHER, N., Predicting the Future, p. 110.
289 Predicting the Future, p. 97.

290 RESCHER, N., Predicting the Future, p. 110.
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2.4. Characterization of the Predictive Statements

Although Rescher’s main interest is not the scientific language, his view
of scientific prediction as a statement that is oriented towards the future
should be emphasized. Thus, from a pragmatic perspective — the use of
language, he rejects that we can have a genuine “retrodiction” or “prediction
of past:” prediction involves the cognitive anticipation of a possible future and
retrodiction is, in principle, oriented towards the past.291 Moreover, when
prediction is seen as a statement, it is advisable to distinguish among
different kinds of scientific predictions. Thus, it is possible to differentiate
several predictive notions: foresight, prediction, forecasting, and planning,

according to the degree of control of the variables.?*

2.4.1. Prediction and Retrodiction

Rescher insists on prediction as a statement oriented towards the
future. This temporal feature leads him to reject, de facto, that there can be a
genuine “retrodiction.”® In this sense, he does not accept that it is possible
to predict with regard to past events. This thesis of the “prediction of past”
has been maintained by Milton Friedman, among other authors. In his well-
known text on the methodology of positive economics, Friedman stresses

that prediction must not necessarily deal with future phenomena, but it can

21 However, according to A. Griinbaum, Hempel defends the possibility that “retrodiction”

and “prediction” can be equivalent. This would be the case when a prediction is made from
subsequent conditions, so the retrodiction would be oriented towards the future. Cf.
GRUNBAUM, A., “Temporally-Asymmetric Principles, Parity between Explanation and
Prediction, and Mechanism versus Teleology”, Philosophy of Science, v. 29, n. 2, (1962), pp.
146-170.

This possibility has been analyzed by Wesley C. Salmon. Cf. SALMON, W. C., “On the
Alleged Temporal Anisotropy of Explanation. A Letter to Professor Adolf Grinbaum form his
Friend and Colleague”, in EARMAN, J., JANIS, A., MASSEY, G. and RESCHER, N. (eds.),
Philosophical Problems of the Internal and External Worlds. Essays on the Philosophy of
Adolf Griinbaum, University of Pittsburgh Press, Pirttsburgh, PA, 1993, pp. 229-248;
especially, p. 235.

292 Cf. GONzALEZ, W. J., Philosophico-Methodological Analysis of Prediction and its Role in
Economics, pp. 68-72.

23 The differences between “prediction” and “retrodiction” are addressed from a logical
perspective in the chapter 3 of the present PhD research
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be about past events.?** The possibility of predicting with regard to the past
was also defended by Stephen Toulmin in his book Foresight and
Understanding.®®

Friedman considers that “the ‘predictions’ by which the validity of a
hypothesis is tested need not be about phenomena that have not yet
occurred, that is, need not be a forecast of future events; they may be about
phenomena that have occurred but observations on which have not yet been
made or are not known to the person making the prediction.”?*® Toulmin not
only admits the “prediction of past,” but also a “prediction of present.” He
thinks of prediction as an “assertion about the occurrence of a particular sort
of event—whether in the past, present, or future.”?’

However, Rescher does not subscribe a possible “prediction of past.”
He also rejects a “prediction of present,” because prediction is about future
events or developments. In his judgment, the acceptation of a “prediction of
past,” which has been maintained by authors such as Milton Friedman and
Stephen Toulmin, is the result of a failure in the distinction between an event
as such and people’s stance towards an event. So we can predict future
reactions to past events, but never something that has already happened.?®

In my judgment, Rescher criticism is right. Nevertheless, the notion of
“‘novel facts” should be emphasized when this problem is considered,
because prediction deals with not observed or now unobservable things. In
this way, prediction connects to the notion of “novel facts.” Thus, it seems to
me that this notion and its relation to scientific prediction is a basic issue,

both to clarify the concept of “prediction” and to call into question the

possibility of a genuine “retrodiction.” The notion of “novel facts” can be seen,

29 Cf. FRIEDMAN, M., “The Methodology of Positive Economics,” in FRIEDMAN, M., Economics,

. 9.
Egs Cf. TOULMIN, S., Foresight and Understanding. An Inquiry into the Aims of Science, pp.
26-27.
2% ERIEDMAN, M., “The Methodology of Positive Economics,” p. 9.
297 TOULMIN, S., Foresight and Understanding, p. 31.
2% Cf. RESCHER, N., Predicting the Future, p. 254, n. 66.
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at least, in three different senses: (i) ontological, which deals with a future
event, temporal in the strict sense; (ii) epistemological, which has to do with a
phenomenon that exists from an ontological point of view, but that is
unknown; and (iii) heuristic, whose novelty rests on being a fact that is novel
for the theory.?*®

When prediction involves a novelty in the ontological sense, the
anticipation of the possible future is clear; for example, a prediction about the
winner of some election or an event in a time that is posterior to the present
moment. When the novelty is in the epistemological sense, the inference
made from the available data leads to conclude that it is expected that
something exists or that a concrete entity will be discovered (for example, the
prediction about the existence of the neutrino).>® So together with the strictly
temporal factor, prediction is also related to something expected. In this way,
prediction is oriented towards the future and claims that it may be expected
that something happens.

Usually, Rescher highlights the temporal factor. He distinguishes
between a statement about the past and a prediction — a statement about
the future, on the basis of claiming that only a prediction can be falsified by
the future development of the events or phenomena. In effect, “only
statements that reach beyond the facts of the past-&-present—statements
that could, in principle, be falsified by yet unrealized developments—can
qualify as genuinely predictive.”® Thus, with regard to the language,
scientific prediction is a statement about the future, so it is not possible to

have neither a prediction of past (a “retrodiction”) nor a prediction of present.

29 On the different senses of the notion of “novel facts,” cf. GONzALEZ, W. J., “Lakatos’s
Approach on Prediction and Novel Facts,” pp. 505-508.

%% This feature is connected with the role of prediction as a guide for discovery, which is one
of the roles of prediction that Rescher points out. Cf. RESCHER, N., Predicting the Future, p.
160.

%" RESCHER, N., Predicting the Future, p. 46.
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2.4.2. Foresight, Prediction, Forecasting, and Planning

From the point of view of the content, although every prediction we can
obtain appears always as fallible, there are differences between them. They
are differences that depend on the degree of control of the variables. It
seems clear that there are different types of predictions, depending on the
phenomenon studied, the problem discussed, and the methodology that is
used. They are questions closely related to the degree of control of the
variables that are important for the prediction. Consequently, it is possible to
propose specific terms to refer to each type of prediction.

In a generic way, Rescher admits these differences with regard to
variations in predictive reliability. It is an issue that, in his approach, is
addressed from a methodological point of view. This is because — in his
judgment — the predictions in natural sciences are usually different from
predictions in social sciences. Thus, he thinks that predictions in astronomy,

for example, are “virtually certain;”%

and that their predictive security is
higher than the level of certainty that we often have when the prediction is in
the social sciences.*®

Within the social realm, the inherent complexity to the studied systems
is the main problem that affects prediction. In effect “in any system whose
workings are subject to a very large number of intricately interacting factors,
there is going to be a great sensitivity to parameter determination, so that
even a small variation on input values will amplify into substantial variations
in output values.”*
However, this higher complexity does not make it impossible the

predictive task of the social sciences. Nevertheless, it does affect the

processes that should be followed and the prediction that we obtain

302

203 RESCHER, N., “On Prediction and Explanation,” p. 286.

Cf. RESCHER, N. and HELMER, O., “On the Epistemology of the Inexact Sciences,” pp. 37-
38; and RESCHER, N., Predicting the Future, pp. 191-208.
304 RESCHER, N., Predicting the Future, p. 197.
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eventually as a result. Its characteristics — in Rescher’s judgment — would
be different from the features of prediction in the realm of the sciences of
nature. Fundamentally, he addresses this issue in relation to economics,
where he considers that it is possible to claim that “economics cannot
succeed with prediction at the level of exact quantitative detail regarding
specifics, but can only succeed at the leel of generalities, tendencies, and
probabilities.>®® Therefore, Rescher accepts several distinctions. On the one
hand, he distinguishes between quantitative and qualitative prediction; and,
on the other hand, he notices the distinction between the generic and the
specific prediction.

But, to be more rigorous, it is possible to establish more distinctions.
Moreover, this issue should not be only contemplated with regard to the
differences between the predictions of different sciences or groups of
sciences. It is also advisable to distinguish within each discipline the possible

types of predictions. A quadruple distinction has been proposed in economics

»306

” “

among “foresight,” “prediction,” “forecasting,” and “planning. In my
judgment, this distinction makes the philosophical discussion on prediction
more rigorous form the point of view of language.

To be sure, Rescher does not characterize the possible types of
scientific prediction, and he uses the terms “prediction,” “foresight,” and
“forecast” as synonymous. However, he can see in his approach a concern
about assigning a specific term to each type of prediction.®” But this is an
issue that he does not develop, because, in his judgment, “the actual albeit
regrettable fact is that English does not afford us this terminological

»308

luxury.””" It seems to me that this claim is questionable.

305
306

Predicting the Future, p. 198.

Cf. FERNANDEZ VALBUENA, S., “Prediccién y Economia,” in GONzALEz, W. J. (ed.),
Aspectos metodolégicos de la investigacion cientifica, 2nd edition, pp. 385-405.

%7 Cf. RESCHER, N., Predicting the Future, pp. 53-56.

308 Predicting the Future, p. 55.
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In effect, several distinctions are accepted in economics. Thus, it is

” o«

possible to differentiate between “foresight,” “prediction,” and “forecasting,”
according to the degree of control of the variables that they achieve.
Foresight is the most secure kind of prediction: “it is a presentation about the
state of a variable within a period of time, when the variable is directly or
indirectly under our control.”®®® Then, a foresight provides knowledge
oriented towards the future about a variable that can be controlled (for
example, the VAT). For this reason, it is the most secure type of prediction,
since — in principle — there will not be changes in the variables that affect
the foresight success.

Sensu stricto, prediction is a specific type of statement about the future.
Thus, unlike foresight, it does not involve the complete control of the
variables that are relevant to the statement. In this case, there are factors of
the variable that are not under the control of the predictor, but they are
subjected to variations, which can be due either to their endogenous
behavior or to exogenous factors (for example, inflation or unemployment).
For this reason, the reliability of the prediction — in this strict sense — is
lower than in the case of a foresight.

Different from foresight and prediction, a forecasting has a margin of
error associated with it. In this way, instead of provide a concrete number;
the forecast establishes a margin where the forecasted phenomenon is
expected to be placed (for example, a forecast about the unemployment
rate). If we attend to Rescher’s proposal, we have that, according to the
relation between predictive security and informativeness, it is possible to
think that, in principle, he seems to consider the forecast as more secure
than the prediction, because the former is less precise and detailed than the

latter.

%% FERNANDEZ VALBUENA, S., “Prediccion y Economia,” p. 388.
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Now then, the difference between the prediction and the forecast can
be in the model used. Because, in the case of economics, “that a particular
presentation could be a prediction or a forecast depends on—almost
always—the procedure used to make it. Thus, a determinist model (where
there are no random variables) makes predictions, whereas a stochastic
model (which includes random variables) makes forecastings.”'® However,
there is no unanimity in the terms within this discipline, where habitually
“prediction” and “forecast” are used as they were interchangeable notions.>"’

Finally, it can be stressed that “foresight,” “prediction,” and “forecast”
are different form “planning.” Planning is made on the basis of the different
statements about the future and it seeks to provide patterns for action in the
realm of applied science and technology.®'? So it encompasses a teleological
approach, since it is oriented towards problem solving. In this way, within
applied science it is possible to see prediction as the previous step to
prescription and this eventually serves the tasks of planning.

Rescher does distinguish between “prediction” and “planning.” He
associates planning to an intentional realm of the direction of action. It can be
“‘positive,” when the aim is make that something happens; or “negative,”
when it tries to avoid that something happens.>' He assumes the importance
of planning in economics: “policy guidance is one of the main aims of the
macroeconomic enterprise.”'* In his judgment, although economics does not
achieve the desirable level of predictive success, it can indeed have success
in policy guidance. Because he considers that “effective operation [of policy

guidance] does indeed not demand categorical predictions, since even

19 FERNANDEZ VALBUENA, S., “Prediccion y Economia,” p. 389. Quoted in GONzALEZ, W. J.,
Philosophico-Methodological Analysis of Prediction and its Role in Economics, p. 69.

3 Cf. GoNzALEZ, W. J., La prediccion cientifica, p. 262n.

¥2¢f La prediccion cientifica, pp. 261-263.

313 Cf. RESCHER, N., Predicting the Future, pp. 235-236.

31 Predicting the Future, p. 198.
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merely probabilistic considerations can provide serviceable and perfectly
cogent guidance to action.”®"?

So Rescher distinguishes “prediction” and “planning.” But he uses
without distinction the terms “prediction,” “foresight,” and “forecast.” However,
sometimes he uses the term “forecast” to refer to a “specific sort of prediction
which foretells the occurrence or nonoccurrence of a particular concrete
eventuation at a particular definite time.”*'® Therefore, it is a type of
prediction that can be tested in a clearer way than in the case of less specific
predictions. In my judgment, this only distinction is not good enough in
philosophico-methodological terms.

To be more rigorous with regard to the language, a distinction between
the diverse types of predictions is required. Regarding this point, Rescher’s
account is — in my judgment — revisable according to a more sophisticated
analysis of language. It is possible to distinguish a qualitative prediction from

a quantitative prediction, as well as differentiate a generic prediction from a

specific prediction. But it is also possible to establish differences between

types of prediction such as “foresight,” “prediction,” “forecasting,” and
“‘planning.” It should be emphasized that several distinctions are already
accepted with regard to scientific explanation,®’” and it seems advisable to

achieve a typological variety in the realm of scientific prediction.

2.5. Scientific Prediction and the Problem of Demarcation

In some disciplines, such as economics, many authors have seen
prediction as a criterion to demarcate science from non-science (and also
from pseudo-science). The use of prediction as a scientific test is a widely

discussed issue, whose repercussions have been especially important in

315

. RESCHER, N., Predicting the Future, p. 198.

Predicting the Future, p. 42.

317 Cf. SALMON, W. C., Four Decades of Scientific Explanation, University of Minnesota
Press, Minneapolis, 1990; and GoNzAaLEz, W. J. (ed.), Diversidad de la explicacién cientifica,
Ariel, Barcelona, 2002.
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economics. This has been the case mainly in mainstream economics. This is
because predictive success has been considered as the main
epistemological and methodological evidence to assess the scientific
character of economics.®'® But, to use prediction as a scientific test for a
discipline, the demarcation between scientific and non-scientific predictions

should be also clarified.

2.5.1. Accommodation and Scientific Prediction

For Rescher, scientific prediction is different from the mere
“precognition” or “clairvoyance.”'® Although he does not stress the problem
of demarcation between scientific and non-scientific prediction, he does
admit differences with regard to the language. Thus, there are “unreasoned
predictions” that are different from scientific predictions.*®® Unreasoned
predictions lack rational basis, so it is not possible to determine if they are
credible or not. These unreasoned predictions are also called by Rescher
“‘prophecies;” and he sees them as mere conjectures that do not have
practical utility. In effect, from a scientific perspective, “predictions whose
merits can be recognized only after the fact with the wisdom of retrospective
hindsight are effectively useless.”**’

In contrast with a meaningful prediction — and, therefore, a prediction
with cognitive content — a prophecy is “useless.” In effect, it is not credible
and, consequently, we cannot assign it the value of correctness. Rational
basis is what gives credibility to a prediction, which is supported by the

knowledge about past and present facts. In this way, Rescher demands a

%18 Cf. GoNzALEZ, W. J., “Prediction as Scientific Test of Economics,” in GONzALEZ, W. J. and
ALCOLEA, J. (eds.), Contemporary Perspectives in Philosophy and Methodology of Science,
Netbiblo, A Corufa, 2006, pp. 83-112.

%19 Cf. RESCHER, N., Predicting the Future, pp. 53-56.

%20 RESCHER, N. and HELMER, O., “On the Epistemology of the Inexact Sciences,” p. 32.

321 RESCHER, N., Predicting the Future, p. 55.
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“realistic foresight.”*?> Consequently, he criticizes D. H. Mellor’s proposal,
according to which “predictions don’t need reasons.”**

Certainly, without reasons that justify an inference oriented towards the
future, prediction lacks credibility: “Outside the context of grammatical
examples and imaginative fictions, neither statements nor predictions have
any serious interest for us in the absence of reasons for seeing them as
credible.”®** This feature has direct repercussions in order to consider that a
prediction is a genuine “scientific prediction.”

The problem of the unrealistic assumptions has been widely discussed
in economics. This question arises with the publication in 1953 of Milton
Friedman’s work “The Methodology of Positive Economics.” In this text,
Friedman proposes a methodological instrumentalism, in the sense of
subordinate scientific methods to the aim of predicting. He claims that “the
only relevant test of the validity of a hypothesis is comparison of its
predictions with experience.”® Thus, in his judgment, an economic model
cannot be assessed on the basis of realistic assumptions, but through its
predictive capability, which is understood as correctness in the results.

Rescher disagrees with this account of methodological instrumentalism,
and he considers that the defense of predictive models with unrealistic
assumptions is infeasible. In fact, he explicitly criticizes Friedman’s theses in

113

this regard.>*® Rescher maintains that “models’ that do not acutally mode/—
that is, do not isomorphically reflect the real world’s arrangements in their
own makeup—uwill for this very reason fail to parallel the real world’s modus
operandi and accordingly prove predictively failure prone.”*?” This leads him

to maintain that the criterion of demarcation between scientific prediction and

322 cof, Predicting the Future, p. 40

23 MELLOR, D. H., “The Possibility of Prediction,” p. 221.

324 RESCHER, N., Predicting the Future, p. 256, n. 81.

%25 ERIEDMAN, M., “The Methodology of Positive Economics,” pp. 8-9.
326 Cf. RESCHER, N., Predicting the Future, pp. 109 and 194-196.

32 Predicting the Future, p. 109.
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non-scientific prediction is the realism of the assumption. Thus, a model that
does not adequately reflect the reality it seeks to predict is not a scientific
model.

Reichenbach’s proposal about the clairvoyant can be also criticized. For
Rescher, what distinguish a prophecy of a clairvoyant and an astronomer’s
prediction is precisely the realistic assumptions of the later in contrast to the
former. Thus, scientific prediction is a prediction whose realism can be
determined in advanced. This makes prediction credible before the predicted
developments take place eventually. In this way, prediction provides
knowledge useful to action and from a pragmatic conception of language this
also makes prediction a meaningful statement.

But the realism of the assumption is not — in Rescher’s proposal — a
sufficient criterion to demarcate scientific prediction from non-scientific
prediction. However, it is a sufficient criterion to distinguish between rational
and non-rational prediction. Thus, in his judgment, not every rational
prediction is a scientific prediction. He admits two kinds of rational
predictions: those that are based on everyday experience and scientific
predictions.?’28 Scientific predictions are the result of using scientific methods
and knowledge; and, in this sense, they are superior to non-scientific
prediction. He thinks that scientific predictions are superior as science, but
not necessarily as prediction, because “the fact that all genuine prediction is
oriented toward the open and (as yet) observationally inaccesible future
means that our predictions are in principle always fallible.”*?°

In this regard, it seems to me that the language can have a role when
the issue is to distinguish between scientific prediction and non-scientific
prediction. It is an issue that Rescher does not develop, because — in his

judgment — the differences between scientific and non-scientific predictions

328

120 Cf. RESCHER, N., Predicting the Future, p. 57.

Predicting the Future, p. 57.
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are basically of a methodological character.>* In my judgment, to distinguish
a scientific prediction from a non-scientific one, the rigor of the language
used should be also considered (for example, the accuracy and precision in
the sense and reference of the terms used).

Moreover, when the scientific character of a prediction is only assessed
from a methodological viewpoint, this can lead to instrumentalist approaches
(which are proposals that Rescher tries to avoid). Within this discussion,
there have been authors — such as M. Friedman or H. Reichenbach — who
maintained that predictive success is a necessary condition for science. This
predictivist position involves that only those theories which are oriented
towards prediction are scientific; and, consequently, only those disciplines
which have theories that successfully predict novel facts are scientific
disciplines. From this perspective, predictive success is the main criterion to
demarcate science from non-science.

These accounts connect with the debate about the methodological
weight of prediction of novel facts in comparison to accommodation to
already available facts.*®' Thus, from the predictivist view (that is axiological,
epistemological, and, above all, methodological), prediction is given more
weight than accommodation. In effect, generally speaking, predictivism is the
view according to which “correctly predicting data confers greater
confirmation than successfully accommodating data.”3*

Rescher does not take part explicitly in this controversy between
prediction and accommodation, although some of the features that configure

his approach to scientific prediction allow us to place his conception within a

330 ¢f. Rescher, N., Personal Communication, 15.7.2014.
31 On this discussion, see HITCHCOCK, CH. and SOBER, E., “Prediction versus
Accommodation and the Risk of Overfitting,” British Journal of Philosophy of Science, v. 55,
%004), pp. 1-34; and GONzALEZ, W. J., La prediccion cientifica, pp. 288-292.

HARKER, D., “On the Predilections for Predictions,” British Journal for the Philosophy of
Science, v. 59, (2008), p. 429.
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moderate version of predictivism.>* On the one hand, he considers that
prediction has more methodological weight than accommodation; and, on the
other, he thinks that to predict is more difficult than to explain already known
facts.*** Thus, he maintains that prediction is our best test for the validity of
the scientific theories. Moreover, he considers that prediction is — together
with the advancements regarding the control over nature — the best indicator
we have in order to assess scientific progress.

When Rescher thinks of his work about prediction, he points out that
they are “in the wake of [Hans] Reichenbach’s work.”**® The author of
Experience and Prediction considers that prediction is the main aim of the
scientific endeavor.>*® This emphasis on prediction as the principal aim of
science allows us to place him within the predictivist tradiction, where there
have been philosophers such as Francis Bacon. After him, predictivism
appears again in authors like W. Whewell, Imre Lakatos, and — with the
required qualifications — Rescher. However, Reichenbach and Rescher
differ on their approaches to prediction as an aim of science. This have
repercussions on their methodological proposals and, subsequently, on their
views about the role of scientific prediction in the demarcation problem.

According to Reichenbach, prediction is the main aim of science and he
considers that the inductive inference is an “instrument of prediction so
devised that it must lead to success if success is attainable.”**” Thus,

scientific method must be oriented towards prediction, which is inferred by

33 0On the different versions of predictivism, cf. HARKER, D., “On the Predilections for

Predictions,” pp. 429-453.

%% That Rescher considers that it is more difficult to predict the future than to explain the
past can be seen in accordance with the reasons he offers for a defense of the thesis of the
logical asymmetry between explanation and prediction. Cf. RESCHER, N., Predicting the
Future, pp. 165-166. The problem of the symmetry or asymmetry between explanation and
?rediction is addressed in the chapter 3 of this PhD research.

% RESCHER, N., “The Berlin School of Logical Empiricism and its Legacy,” p. 23.

%% Cf. REICHENBACH, H., Experience and Prediction. An Analysis of the Foundations and the
Structure of Knowledge, The University of Chicago Press, Chicago, 1938, reprinted in 1949.
%" REICHENBACH, H., The Theory of Probability, An Inquiry into the Logical and Mathematical
Foundations of the Calculus of Probability, University of California Press, Berkeley, 1949, p.
viii.
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means of induction (that is related to probability theory). In his own words,
“the theory of probability supplies the instrument of predictive knowledge as
well as the form of the laws of nature; its subject is the very nerve of scientific
method.”*® By linking method with prediction, predictive capability is
configured as the test that determines the scientific character of a discipline.
Consequently, a theory that does not predict is a theory that does not
achieve the main aim of scientific research and, thereafter, it does not meet
the requirements to be a “scientific” theory.

In this way, Reichenbach adopts “an instrumentalist perspective:
prediction is an aim in itself and the improvement of the methods of
prediction could be made without knowing whether prediction as such is

possible de facto.”®*

In other words, he proposes a methodological
instrumentalism insofar as he subordinates scientific method to the aim of
predicting. But also an instrumentalist interpretation of the aim of predicting
itself is possibly. This interpretation follows from a metaphor that he uses in
various of his works: “every inductive prediction is like casting a net into the
ocean of the happenings of nature; we do not know whether we shall have a
good catch, but we try, at least, and try by the help of the best means
available.”**

Meanwhile, Rescher insists in science as an activity that involves a
wide field, “because it encompasses the traditional quartet composed of
description, explanation, prediction, and control. In this way, we have two
areas to address: the theoretical [description and explanation] and the

practical [prediction and control over nature].”*' However, he gives priority to

prediction and control in his approach. This is because, for Rescher, “the

%% REICHENBACH, H., “Predictive Knowledge,” in REICHENBACH, H., The Rise of Scientific

Philosophy, University of California Press, Berkeley, 1951 (reprinted in 1966), p. 233.

%% GonzaLEZ, W. J., “Reichenbach's Concept of Prediction,” International Studies in the
Philosophy of Science, v. 9, n. 1, (1995), p. 47.

%0 REICHENBACH, H., “Predictive Knowledge,” in REICHENBACH, H., The Rise of Scientific
Philosophy, p. 246. See also REICHENBACH, H., Experience and Prediction, pp. 362-363.

31 RESCHER, N., Razon y valores en la Era cientifico-tecnolégica, p. 138.
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former [the theoretical area] is related to what science allows us to say,
whereas the later [the practical area] is related to what science allows us to
dO.”342

In Reichenbach’s approach, prediction is a strong demarcator, since —
in his judgment — it is the main aim of scientific activity. It is then a
necessary condition to establish that something is scientific. An
instrumentalist methodology underlies this proposal, because he thinks that
the scientific processes are the means required to achieve the aim of
predicting.343 Meanwhile, for Rescher, prediction is not a test in a
demonstrative sense, but merely evidential. “In this domain [the science]
even our best confirmed theories are no more than reasonable but also
provisional estimates of truth.”**

But, although Rescher avoids adopting a position of instrumentalist
predictivism, it seems advisable to go deeper in the distinction between
scientific prediction and non-scientific prediction, where language can have
an important role. This is an issue that Rescher does not develop — in my
judgment — in a satisfactory way. Son when the issue is to address the role
of prediction as a criterion to demarcate science from non-science (or from

pseudo-science), it seems to me that the demarcation between scientific

prediction and non-scientific prediction should be also analyzed.

2.5.2. The Pragmatic Alternative
As a pragmatic philosopher, Rescher offers an alternative to

instrumentalism. Thus, he highlights the realm of human activity and,

2 pazon y valores en la Era cientifico-tecnolégica, p. 138.

3 Cf. GoNzaLEZ, W. J., “Prediction as Scientific Test of Economics,” in GONZALEZ, W. J. and
ALCOLEA, J. (eds.), Contemporary Perspectives in Philosophy and Methodology of Science,
p. 85. Reichenbach’s ideas on prediction as an aim and a test for science are to some extent
similar to those maintained by Milton Friedman, insofar as he sees prediction as the main
aim of economics and as the most relevant criterion to establish its scientific adequacy. Cf.
GONzALEZ, W. J., “Prediction as Scientific Test of Economics,” pp. 85-86.

a4 RESCHER, N., Predicting the Future, p. 171.



111

consequently, he gives prediction a high value as an aim of science.
Moreover, he considers that prediction can be used in two different
directions: “as a test of the acceptability of theories and as a guide to
discovery.”* The first direction is epistemological-methodological, while the
second option is clearly heuristic. In this way, he sees scientific prediction as
the main criterion to evaluate the comparative theoretical adequacy of
scientific theories, although he admits that “both theoretical and
applicative/experimental achievements must be allowed to count in
assessing the success and viability of research programs.”**® This is
because, for him, the explanation of phenomena is the characteristic
cognitive task of science.®*’

However, by emphasizing the practical dimension of science, Rescher
stresses prediction as an aim of science which has priority and its role as a
test for the acceptability of theories. Thus, he maintains that “theories that do
not yield predictions are sterile.”**® It is, in my judgment, a claim that can be
called into question. One of the reasons for that is of a historical character: it
happens than some of our best supported theories, such as the theory of
evolution, do not make, strictly speaking, predictions.

This possibility is an objection that Rescher seems to take into account.
In this regard, he establishes a distinction between “predictive inference” and
“predictive import.” He points out that although the theory of evolution does
not make predictions, it provides a content that allows us to make predictive
inferences.®® Thus, there are theories oriented only towards past

developments that do not make predictive inference. However, they do have

345

s Predicting the Future, p. 160.

RESCHER, N., Methodological Pragmatism, p. 186.

7 Cf. RESCHER, N., Razén y valores en la Era cientifico-tecnolégica, p. 111.
348 RESCHER, N., Predicting the Future, p. 167.

39 ¢f. Predicting the Future, p. 161.
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predictive import, insofar as their content serves as a support to achieve
statements about the future.®*

Through the pragmatic alternative, predictive language is emphasized.
Thus, even when Rescher claims that his work is in tune with Reichenbach'’s,
there are important differences between them, especially when the role of
prediction as a test for scientific theories is addressed. According to
Reichenbach, prediction is the main aim of science. This leads him to think
that scientific method should be oriented towards achieve that aim. For this
reason, he considers that every scientific research should be subordinated to
the aim of prediction. Meanwhile, Rescher sees prediction as an important
aim among others. Thus, his approach can be characterized as predictivist
(due to the high value he gives to prediction); but certainly it is not
instrumentalist (because scientific methods should not be subordinated to the
aim of achieving predictions).

In this way, Rescher’s predictivism is moderate. This is because, even
when he stresses the role of prediction as the best test for scientific
theories®*®' — which is its usual role in basic science — he rejects a
methodological instrumentalism and insists on explanation as an important
aim of scientific research. He thinks that instrumentalist authors go too far,
because there are other important aims of science — such as explanation, so

scientific theories cannot be considered as mere predictive instruments. %2

%0 0On this issue, Wenceslao J. Gonzalez points out that this distinction that Rescher

establish between “predictive inference” and “predictive import” is similar to that maintained
by W. C. Salmon between “predictive import” and “predictive content,” cf. GONzALEZ, W. J.,
La prediccién cientifica, p. 266. Salmon distinction is in SALMON, W. C., “Rational Prediction,”
British Journal for the Philosophy of Science, v. 32, (1981), pp. 115-125. (Reprinted in
GRUNBAUM, A. and SALMON, W. C. (eds.), The Limitations of Deductivism, University of
California Press, Berkeley, 1988, pp. 47-60.)

Due to its “predictive import,” some authors have defended the predictive capacity of
evolutionary theory. Cf. WINTHER, R. G., “Prediction in Selectionist Evolutionary Theory,”
Philosophy of Science, v. 76, n. 5, (2009), pp. 889-901.

%7 Cf. RESCHER, N., Predicting the Future, p. 265.
%2 cf, Predicting the Future, p. 164.
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Thus, Rescher introduces a series of nuances in his philosophical
approach that separates his proposal from predictivist positions, such as
those maintained by Hans Reichenbach or Milton Friedman. De facto, he
maintains a moderate version of predictivism, which is the proposal
according to which “theories from which it is possible to make successful
predictions are better supported by total evidence than those scientific
theories that merely accommodate existing facts.”*>®

Moreover, he is especially interested in the relation between prediction
and control. Thus, he thinks that it is possible to differentiate two modes of
prediction: passive predictions and predictions related to control. A prediction
about an eclipse or a weather forecast, for example, are passive predictions,
oriented towards providing information about the world, so we can align our
expectations with those predictions. But there is another kind of predictions
which are related to our try to control the world. In this case, we not only
expect things happen in one way or another, but we try to make it happen in
one way or another. In his judgment, these active predictions or related to
control are more important and critical in testing scientific theories and in
running experiments than the predictions of the passive or expecting kind.3>*

Certainly, in his pragmatic alternative to instrumentalism, prediction
would not be the requirement of science. Then it neither is a necessary
condition — language, structure, etc. — to establish what science is.
However, prediction in Rescher's account may be seen as an
epistemological and methodological criterion to distinguish the scientific
character of a discipline. Therefore, it might be a demarcator in the weak

sense; that is, a sufficient condition to determine what science is. It is a weak

demarcator — in my judgment — as an important aim of scientific research

353

) GoNzAaLEz, W. J., La prediccidn cientifica, p. 292.

RESCHER, N., Personal Communication, 12.5.2015
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and as a test for theories, besides its role as a guide to orientate scientific
prescriptions.

Rescher’s claim that “theories that do not yield predictions are sterile”>*°
can be interpreted from a pragmatic viewpoint. Because — in his judgment
— prediction is the best scientific test we have and it is also crucial as a
guide to orientate human action. He considers that “to act, to plan, to survive,
we must anticipate the future.”>*® Therefore, he sees prediction as the
previous step to prescription, both in the realm of human action, in general,
and in the case of scientific prescription, in particular. He gives them primacy
to prediction over explanation, due to its clearer nexus with the realm of
human activity (the practical dimension).

Concurrently, Rescher insists on prediction as an important aim of
science among others. Science — above all, basic science — does not only
seek to predict novel facts. It also deals with explanation and description of
already available facts and control over nature. Therefore, from a
methodological viewpoint, prediction is not the only test for scientific theories;
but it is possible to see it as the best available test (as Rescher does), since
it has a high confirmation value.

It would be, in this case, a test that — within basic science —
guarantees the scientific character of a discipline, with a limited value when
the issue is to establish that a theory is not scientific. In effect, on the one
hand, it is not indispensable to achieve predictions in order to have science;
and, on the other, it might be maintained as scientific a theory that does not
have success in prediction (in this sense, it is possible to find “good theories

that make bad predictions”).>*” This considerations are taken into account by

355

. RESCHER, N., Predicting the Future, p. 167.

Predicting the Future, p. 65.

%7 “As we shall see later, with chaotic systems found in the domains of some of our most
successful theories (e.g., classical mechanics and electrodynamics), these theories are
guaranteed to be predictively inadequate and, as a result, unacceptable after all! What this
philosophically uncomfortable situation demands is an approach to theory validation capable
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Rescher when he claims that predictive success is a test in an evidential
sense, rather than being demonstrative.®*®

To consider prediction as a strong demarcator involves — in my
judgment — an overrating of the role played by prediction in science.
Prediction is a criterion of demarcation that allows us to separate scientific
theories form non-scientific ones; but it is only a demarcator in the weak
sense. A theory with predictive success might be considered as scientific.
But, in this case, it would be a sufficient condition (not a necessary condition)
to establish its scientific character; because we should not link every science
to an instrumental subordination to prediction. If prediction is understood as a
demarcator in the strong sense (as an indispensable condition in order to
have science) then we would place outside science disciplines such as
genetics or history that are mainly oriented towards explanation.

Therefore, it seems that prediction is not, in principle, a necessary
condition to accept as scientific a theory or a discipline (for example,
economics).>* In basic science, it can be a test — even the best test we
have — to establish the scientific value of theories. Meanwhile, in applied
science, prediction have a direct link to prescription, because it provides the
information required in order to solve concrete problems.

Even when Rescher does not develop predictive language to a large
extent — he does not offer especial details for the characterization of the

semantic predictive content —, his approach allows us to see, in my

of accommodating situations in which good theories make bad predictions, i.e., when
disagreements between predictions and experimental data are not indicative of any
theoretical or experimental defects,” BATITSKY, V. and DOMOTOR, Z., “When Good Theories
Make Bad Predictions,” Synthese, v. 157, n. 1, (2007), p. 82.

%%8 Cf. RESCHER, N., Predicting the Future, p. 171.

%9 |n effect, this issue has been especially important in economics, where its usage to
determine the scientific character of the discipline has been widely discussed. Wencesalo J.
Gonzalez has analyzed this problem according to the proposals of four Nobel Prize winners:
Milton Friedman (1976), John Hicks (1972), James Buchanan (1986), and Herbert Simon
(1978). Cf. GonzAaLEZ, W. J., “Prediction as Scientific Test of Economics”; especially, pp. 84-
92; and GONzALEZ, W. J., “A Economia en canto Ciencia: Enfoque desde a complexidade,”
Revista Galega de Economia, v. 21, n. 1, (2012), pp.183-212.
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judgment, that prediction has a high value as an aim of science. It is also
stressed due to its uses as a test for theories (in the realm of basic science)
and as a previous step to prescription (in applied science). However, to the
extent that science is oriented towards a variety of goals, prediction is not
necessarily required in order to have science. As a scientific test, its value is
limited; and, in principle, prediction is only a sufficient condition to establish

the scientific validity of theories.

2.6. Limits of Language and Prediction: “Not Predictable” and
“Unpredictable”

Within his pragmatic orientation (which sees language from a pragmatic
perspective), Rescher is interested in the limits of science. In fact, he is one
of the authors who have paid more attention to the problem of the limits of
knowledge. In his approach, science is a human product where agents
prevail, because categories — and, in general, concepts — allow us to
articulate the reality (categories and concepts are expressed through
language). To the extent that the scientific vision of the world is a human
product, it is not cognitively absolute, because science is “our” science. It is
the result that arises from the interaction between the researcher and her
context. For this reason, Rescher maintains that “the limits of our experience
set limits to our science.”*®

Above all, Rescher insists in the limits derived from agents’ capabilities
(mainly cognitive), although he also points out the obstacles that arise from
the complexity of the phenomena that are researched.*®' Epistemological
and ontological limits affect scientific knowledge, in general, and knowledge
about the future, in particular. When he addresses the limits that affect

prediction, he pays especial attention to the natural science, although he also

360

o RESCHER, N., The Limits of Science, revised edition, p. 216.

Rescher also addresses the ethical limitations to scientific activity and technological
endeavor. Cf. RESCHER, N., Razdén y valores en la Era cientifico-tecnolégica, pp. 151-203.
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addresses the problem in relation to the social sciences, with attention to
phenomena of economics and sociology.>®?

According to Rescher, there are two main types of limits to prediction:
epistemological and ontological. Epistemological limits are those limits that
affect prediction insofar as it is made by agents with limited cognitive
abilities.*®® However, the first limit is in the language: it is difficult to know
something we cannot state. There are also ontological limits to predictability
insofar as it deals with future phenomena, which have not happened yet and,
therefore, they are still open.

Now then, it should be acknowledged that the limits of science are not
only epistemological and ontological. This can be clearly seen when it is
considered the distinction between the limits due to the agents and the limits
of scientific activity itself.?*** The limits due to the agents are related with the
capabilities of scientists as subjects with bounded rationality, who are faced
with a varied context (cultural, social, etc.) in the knowledge of reality.
Meanwhile, the limits of scientific activity itself are those limits involved in the
scientific endeavor: they are rooted in its constitutive elements. They are
obstacles present in the diverse realms of science: semantic, logical,
epistemological, methodological, ontological, axiological, and ethical.*®

In other words, we can find obstacles due to the language of science,
its structure, knowledge, processes, activity, and values (among them, ethical
values). In this way, there are not only obstacles in the agents, but also in the
activity itself developed by science. In Rescher’s approach, to the extent that

science is our science, the barriers between the limits due to the agents and

%2 Cf. RESCHER, N., Predicting the Future, chapter 11, pp. 101-208; especially, pp. 193-202.

%3 According to Rescher, epistemological limits affect prediction “insofar as the future is
cognitively inaccessible — either because we cannot secure the needed data, or because it
is impossible for us to discover the operative laws, or even possibly because the requisite
inferences and/or calculations involve complexities that outrun the reach of our capabilities,”
Predicting the Future, p. 134.

%% Cf. GoNzALEZ, W. J., La prediccion cientifica, pp. 275-276.

%5 Cf. La prediccion cientifica, pp. 277-281.
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the limits due to scientific activity itself tend to fade.*® Thus, he insists on the
limits due to the limited capabilities of the agents and, besides the
epistemological and methodological realms, he pays much less attention to
the obstacles present in the diverse realms of science.

Within this framework, it is important to analyze prediction from
language: if words do not involve sense and reference, it is really difficult the
advancement of science. Thus, it can be addressed the issue of the semantic
limits to prediction. Strictly speaking, semantic obstacles to prediction are
related to “the difficulties to identify new phenomena —their sense and
reference.”®” This gets complicated insofar as Rescher's approach to
language is not properly a semantic approach, but a pragmatic one. His
interest is not in the content of meaning, but rather in the nexus between two

forms of impossibility of prediction: not predictability” and

“unpredictability.”3®

“Unpredictability” involves the full impossibility of prediction for human
beings. It is mainly due to the presence of phenomena characterized by
anarchy or lack of laws.**® Meanwhile, “not predictability” refers to the current

impossibility of stating a prediction, usually due to the instability of the

%8 Cf. GoNzALEZ, W. J., La prediccion cientifica, p. 277.

% | a prediccion cientifica, p. 275.

® In fact, Rescher uses the notions of “unpredictability” and “impredictability.” In his
judgment, “an important difference is neatly marked in English usage by the difference
between unpredictable and impredictable, the former being geared to volatility, the latter to
intractability. In London weather conditions are unpredictable in March: one minute it can be
clear and sunny and ten minutes later there may be clouds and rain. Here instability is at
work. On the other hand, the future of the American poetry is impredictable: we simply have
no grip on any laws or regularities that provide for rational prediction. Both cases alike
frustrate the project of prediction,” RESCHER, N., Predicting the Future, p. 137.

It seems to me that the terms used by Rescher can lead to confusion. For this reason, the
notions chosen in this PhD research are different, in order to distinguish something that we
cannot predict now from something that will never be predicted. “Not predictability” is used
here instead of what Rescher calls “unpredictability.” Thus, a phenomenon is not predictable
when there is a current impossibility of predicting it (either through a generic prediction or
through a specific prediction). Meanwhile, “unpredictability” is used instead of
“impredictability,” when there is a complete impossibility of predicting a phenomenon or
event (either in the short, middle, or long run). See GoONzALEz, W. J., Philosophico-
Methodological Analysis of Prediction and its Role in Economics, p. 56.

%9 Cf. RESCHER, N., Predicting the Future, pp. 136-138.
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phenomena that we want to predict.®’® The former is focused on the
intractability of phenomena and the latter is oriented towards the volatility of
the events.

When a phenomenon lacks regularity, there is no possibility of
predicting its future behavior. Its “intractability” makes it impossible any
attempt of prediction. Anarchy prevails, which Rescher distinguishes from
chaos. Chaos corresponds to extreme instability, and not with the complete

lack of order.’”

Meanwhile, anarchy involves unpredictability. It is not
possible to predict about an anarchic phenomenon or system, since there is
no relation between its behavior in the past and its development in the future.
In this case, the impossibility of prediction is inherent to the phenomenon at
issue, and not to the current inability to predict it.

Meanwhile, not predictability is related to volatility, which has to do with
the behavior of the processes over time. It is linked to the temporal projection
of the prediction. Thus, commonly, processes are more stable in the short
run than in the long run. But the volatility of phenomena is always a clear
obstacle to prediction. In effect, stable processes are more predictable than
those characterized by being volatile or unstable. In turn, when a
phenomenon is stable, this makes it easier to clarify what elements give this
continuity and contribute to a better projection into the future.®"

But, even when Rescher admits this distinction between what is

completely “unpredictable” and what is merely “not predictable” according to

the available information and knowledge, he is not always rigorous in the

370 Cf. Predicting the Future, pp. 79-82. On the notion of “unpredictability,” see EAGLE, A.,
“‘Randomness Is Unpredictability,” pp. 749-790.

"1 On chaos as an obstacle to scientific prediction, see WERNDL, CH., “What are the New
Implications of Chaos for Unpredictability?,” British Journal for the Philosophy of Science, v.
60, (2009), pp. 195-220.

%2 This can be seen in the case of economics, where stable elements are sought in order to
overcome the obstacles to predictability, such as human rationality in decision-making. Cf.
GoONzALEZ, W. J., “Racionalidad y Economia: De la racionalidad de la Economia como
Ciencia a la racionalidad de los agentes econdomicos,” in GONzALEz, W. J. (ed.),
Racionalidad, historicidad y prediccién en Herbert A. Simon, pp. 65-96.
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usage of both notions.>”® In my judgment, this is because he uses to think of
this issue in terms of “not predictability.” Thus, according to him, there are no
reasons to think that science cannot answer any question that arises in its
domain (if not now, at least in the future).>’* In this way, it is problematic to
claim that something is “unpredictable” in the strict sense.®”

This can be seen with regard to the nexus he establishes between two

aspects: on the one hand, the notions “not predictability” and
“‘unpredictability;” and, on the other, the limits of science in the weak sense
and in the strong sense.*® Thus, science is clearly subject to limits in the
weak sense. It seems clear that we have questions that we cannot answer
now, because nowadays we do not have knowledge enough to solve them.
Meanwhile, when the limits are in the strong sense, we can establish now
that there are questions that we cannot answer in the future, even in the long
run.

With regard to the limits in the strong sense, Rescher notices that “there
is no reason to think, on the basis of general principles, that any issues within

377 1t can be

the domain of natural science lie beyond its capabilities.
considered that there are difficulties to identify the “insolubilia” problems of
science,’’® because there are also — to a greater or lesser extern —

difficulties to predict how future science will be.*”® It happens that new

%73 Cf. RESCHER, N., Predicting the Future, pp.138-140, and 146-148.

374 ¢, RESCHER, N., The Limits of Science, revised edition, p. 3.

%75 Moreover, the possibility of predicting the future depends on both epistemological and
ontological issues. Regarding what we can predict or not in science, Rescher thinks that the
best source of information we have comes from science itself: it is not an external issue.
Moreover, only science itself can inform us about the achievable degree of precision for
scientific prediction. This depends on circumstances such as the scope — short, medium or
long run —, the available technology, etc. Additionally, it also depends on the question we
want to ask. In principle, the more concrete the question is, the more complicated it will be to
answer it accurately. Rescher, N., Personal communication, 17.6.2014.

%76 Cf. GoNzALEZ, W. J., La prediccion cientifica, pp. 274-275.

" RESCHER, N., The Limits of Science, revised edition, p. 3.

%78 Cf. RESCHER, N., Predicting the Future, pp. 186-188, and RESCHER, N., The Limits of
Science, revised edition, chapter 8, pp. 111-127.

39 Cf. RESCHER, N., Predicting the Future, pp. 177-183. On this issue, see also JACQUETTE,
D. (ed.), Reason, Method, and Value: A Reader on the Philosophy of Nicholas Rescher, part
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knowledge that we achieve leads us to new questions. This generates a
“principle of question propagation,” where the solutions given to the posed
problems raise, in turn, new questions.>*°

If we cannot identify the unsolvable problems of science, because we
do not know now what we will know in the future, then there are also
difficulties to identify the unpredictable phenomena. That is, there are clear
difficulties to establish what problems are intrinsically unsolvable by human
science, and not merely not-predictable in accordance with current
limitations. However, we can claim that it is an unachievable goal the
complete predictability of phenomena.

In this case, it is assumed that science is subject to predictive

incompleteness,*®’

not merely in descriptive terms but also in prescriptive
ones. This means that we do not just reflect a factual situation — description
in the current moment — but also prescription is ruled out — the ought to be
of science in the future — with regard to the possibility of achieving predictive
completeness. Because, in order to achieve predictive completeness, there
are not only problems of language (limits to identify all the affected elements
of reality), but also epistemological and methodological problems.
Consequently, in order to be completed with regard to prediction,
science has to achieve the goal of accurately predicting all things that, in
principle, science itself considers predictable.®® But, both with regard
scientific knowledge, in general, and predictive knowledge, in particular, the

fallibilistic position should be assumed. Therefore, he considers that all

knowledge we accept is revisable, because it can turn to be false.??

lll, sec. 3 (“The Unpredictability of Future Science”) and 6 (“Unrealizability of Perfected
Science”).

%0 |n addition, Rescher considers that only science can inform us about its own limits, and
this is always with regard to each particular moment. Cf. RESCHER, N., Personal
Communication, 17.6.2014.

%1 Cf. RESCHER, N., “The Problem of Future Knowledge,” pp. 149-163.

32 Cf RESCHER, N., The Limits of Science, revised edition, p. 146.

%83 Rescher’s characterization of his own episteomology in terms of fallibilism can be seen in
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Together with prediction there is the metaprediction. In that case,
Rescher thinks that scientific activity itself is an unpredictable endeavor.3®
“Kant’'s principle of question propagation” is also valid in the case of
prediction: new predictive answers lead to new predictive questions that, in
turn, require an answer. This leads Rescher to state that natural sciences are
subject to predictive incompleteness;**® an approach which can be extended
to the social sciences and the sciences of the artificial.

However, Rescher thinks that natural sciences are “our best predictive
tool.”*%® But they are an imperfect tool, since they are unpredictable with
regard to aspects of their very possible future (at least, with the desired level
of accuracy and precision).*®’ This fact does not lead him to a skeptic
position regarding the possibility of prediction, but to a realist approach.
Thus, in his judgment, “the inescapable imperfection of this instrument
means that the predictive project too is imperfectable and that our aspirations
in this direction must be kept within realistic bounds”>®.

Therefore, Rescher accepts predictive and metapredictive limitations of
science; that is, he admits that scientific theories involve limits to prediction
and that we cannot predict future developments of the current sciences.
Thus, he assumes that the complete predictability is a goal that cannot be
achieved by means of “our” science. In his proposal, he insists on the limits
that hinders the predictive task of science. He address this issue mainly in
epistemological and ontological terms, although there are obstacles in the

different realms of science, starting with the language. This is because we

RESCHER, N., The Limits of Science, revised edition; especially, chapter 3, “The Instability of
Science,” pp. 29-42.

%4 Cf. RESCHER, N., “The Unpredictability of Future Science,” in COHEN, R. S. ET AL. (eds.),
Physics, Philosophy and Psychoanalysis, Reidel, Dordrecht, 1983, pp. 153-168.

%85 Cf. RESCHER, N., Predicting the Future, pp. 183-186.

386 Predicting the Future, p. 187.

%87 See RESCHER, N., “The Problem of Future Knowledge,” pp. 149-163.

38 RESCHER, N., Predicting the Future, p. 188.
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cannot identify always all the elements at stake in a prediction (relevant
variables, etc.).

According to the present analysis, it can be suggested that, besides the
epistemological and ontological realms, the problem of the limits has to do
also with the semantic, logical, methodological, axiological, and ethical fields.

Certainly, they involve two types of impossibility of prediction: “not
predictability” and “unpredictability,” although it is not always easy to provide
examples of this conceptual distinction.

On the one hand, there are “not predictable” phenomena due to the
existence of current limitations; and, on the other, there are “unpredictable”
developments, because there are things that we cannot predict neither now
nor in the future. Although Rescher conceptually assumes this distinction, it is
not really important in his approach. In addition, it is not clear enough insofar
as one thing is not being able to offer now an accurate and precise prediction
and another different is to be “not predictable.” Furthermore, in his proposal,
we cannot establish the final limits of scientific knowledge. Consequently,

claiming that there are phenomena that will never be predicted is also

problematic.
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CHAPTER 3

LOGICAL FEATURES OF SCIENTIFIC PREDICTION

Logically, scientific prediction is related to a series of problems that
have to do with the internal articulation of the scientific theories, whether they
are conceived as isolated theories (in the Popperian way, for example) or
they are considered as series of interrelated theories (for example, in the
Lakatosian way or in other view that articulates theoretical frameworks and
historicity). In this regard, it should be highlighted that, form a logical
perspective, “the existence of well-structured scientific theories does not
imply, in principle, that they should be predictive.”*°

De facto, the nature of scientific theories can be diverse with regard to
its configuration: a) explicative; b) explicative and predictive; and c)
predictive.>® Thus, the internal structure of scientific theories can be oriented
towards explanation, prediction or both. For this reason, an important issue is
that related to the possible structural similarities or differences between
explanation and prediction, which includes its symmetry or its asymmetry.

This topic of the logical features of explanation and prediction became
relevant for the status of scientific prediction.*®" In this regard, this chapter is
oriented, firstly, toward the analysis of the controversy among those who
were in favor of the symmetry thesis of explanation and prediction and those
were not. Secondly, within the framework of the asymmetry thesis between
explanation and prediction, the account of Rescher regarding their relations

is studied. Thirdly, this question is related to the factor of temporality and the

%9 GoNzALEZ, W. J., Philosophico-Methodological Analysis of Prediction and its Role in
Economics, p. 15.
390 ¢f, Philosophico-Methodological Analysis of Prediction and its Role in Economics, p. 15.
*1 See in this regard BARNES, E. C., The Paradox of Predictivism, Cambridge University
Press, Cambridge, 2008; and DOUGLAS, H. E., “Reintroducing Prediction to Explanation,” pp.
444-463.

On the approaches to scientific explanation, see GONzALEz, W. J., “Caracterizacion de la
‘explicacion cientifica’ y tipos de explicaciones cientificas,” in GONzALEz, W. J. (ed.),
Diversidad de la explicacion cientifica, pp. 13-49.
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relevance it has for the logic of prediction. On the factor of temporality two
problems are considered: (i) there is a mere temporal anisotropy between
explanation and prediction?; and (ii) are retrodiction and prediction equal
from a philosophical perspective?

Furthermore, when prediction is seen from the logic of science, it should
be considered the debate on the “well-structured” theories oriented toward
prediction. Then a question is whether they can have an inductive structure

(for example, the hypothetical-inductive®®?

) or, on the contrary, the only valid
structure is the deductive one, especially, the hypothetical-deductive
structure. This leads to consider the problem of induction in two successive
dimensions: 1) the characterization and justification of induction; and 2) the
role of induction regarding scientific prediction. Finally, the possible limits of

deductivism for scientific prediction are considered.

3.1. From Logical Symmetry to Asymmetry between Explanation
and Prediction

When prediction is seen from a logical point of view, a major problem is
the issue of the similarities or differences with respect to scientific
explanation. In this regard, the thesis of the logical symmetry between
explanation and prediction has been widely discussed. According to this
thesis, to explain and to predict are equal processes from a logical
perspective. It is a thesis that, after its initial formulation by Carl Gustav
Hempel and Paul Oppenheim,** had a considerable influence on other
authors, such as Adolf Griinbaum.>** Against this logical account there is the
thesis of the asymmetry, which maintains that explanation and prediction are

not equal from a structural or logical viewpoint.

%2 Cf. NuNILuoTO, I. and TUOMELA, R., Theoretical Concepts and Hypothetico-Inductive
Inference, passim.

%93 Cf. HEMPEL, C. and OPPENHEIM, P., “Studies in the Logic of Explanation,” pp. 135-175.

3% Cf. GRUNBAUM, A., “Temporally-Asymmetric Principles, Parity between Explanation and
Prediction, and Mechanism versus Teleology,” pp. 146-170.
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Rescher actively participated in this controversy very early. He did it as
a critic of the symmetry thesis and a defender of the logical asymmetry
between explanation and prediction. In order to do this, he developed a
proposal that combines logical, epistemological, methodological, and
ontological elements of scientific explanation and prediction. Through these
elements, he maintains that there is a “significant disanalogy” between both
scientific processes.’®*® Within this framework, he suggests his own
alternative to the Hempel and Oppenheim’s thesis: the harmony thesis. It has
a pragmatic orientation, since it takes into account the nexus between the

processes of explanation and prediction in scientific practice.3%

3.1.1. A Significant “Disanalogy”: Explanation of Past and
Prediction of Future

Within the logical features of scientific prediction, a major problem has
to do with the debate on the logical symmetry or asymmetry between
“‘explanation” and “prediction.” This controversy starts in the year 1948, when
Carl Gustav Hempel and Paul Oppenheim published their well-known paper
on “Studies in the Logic of Explanation.”®” In this paper they propose the
thesis of the logical symmetry between explanation and prediction, which
maintains that “to explain” and “to predict” are symmetrical processes. This
involves that they are logically equal, mainly due to the use of scientific laws,
since they are valid both for the past and for the future.

This philosophers think of scientific explanation according to a

deductive-nomological model, where explanation is made on the basis of

%% Rescher's criticism appeared for the first time in a paper published in 1958: RESCHER, N.,

“On Prediction and Explanation,” pp. 281-290. One year later, he defends again the logical
asymmetry between explanation and prediction. He does this in a paper published with O.
Helmer. Cf. RESCHER, N. and HELMER, O., “On the Epistemology of the Inexact Sciences,”
5)9% 25-52.
See RESCHER, N., Predicting the Future, pp. 167-169.

%7 Cf. HEMPEL, C. and OPPENHEIM, P., “Studies in the Logic of Explanation,” pp. 135-175. It is
in the framework of the logical empiricism that was dominant in the philosophy of science of
the United States in that time.
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laws and is supported by a deductive logical structure. In their judgment, the
deductive-nomological patterns of explanation involve a logical symmetry
between explanation and prediction.’® Thus, Hempel and Oppenheim
expressly maintain that “wathever will be said in this article concerning the
logical characteristics of explanation or prediction will be applicable to either,
even if only one of them should be mentioned.”*%

From this perspective, the different between explaining and predicting is
of temporal nature with a pragmatic dimension: explanation deals with past
phenomena, whereas prediction is oriented towards phenomena that have
not happened yet. This enunciation of prediction expressly involves that
prediction is prior in time to the predicted phenomena. But it is also possible
to think of predictions of phenomena that already exist in the present but that
we do not know yet. Thus, to differentiate between explanation and
prediction, they emphasize the temporal factor: “If E is given, i.e. if es we
know that the phenomenon described by E has occurred, and a suitable set
of statements C4, C, ..., Cx, L1, L2, ... L;, is provided afterwards, we speak
of an explanation of the phenomenon in question. If the latter statements are
given and E is derived prior to the occurrence of the phenomenon it
describes, we speak of a prediction.”*®
On this logical basis, which has methodological projection, the

symmetry thesis involves that every scientific explanation can serve as

prediction. Even more, for Hempel and Oppenheim, “is this potential

%8 | ater Hempel will develop the inductive-statistical model of explanation. Cf. HEMPEL, C.

G., “Deductive-Nomological vs. Statistical Explanation,” in FEIGL, H. and MAXWELL, G. (eds.),
Minnesota Studies in the Philosophy of Science, vol. 3, Scientific Explanation, Space, and
Time, University of Minnesota Press, Minneapolis, 1962, pp. 98-169.

In this case there is — for Hempel — a logical symmetry between the inductive-statistical
model of scientific explanation and the probabilistic prediction, cf. SALMON, W. C., “On the
Alleged Temporal Anisotropy of Explanation. A Letter to Professor Adolf Grinbaum form his
Friend and Colleague,” in EARMAN, J., JANIS, A., MASSEY, G. and RESCHER, N. (eds.),
Philosophical Problems of the Internal and External Worlds. Essays on the Philosophy of
Adolf Griinbaum, University of Pittsburgh Press, Pirttsburgh, 1993, pp. 231-232.

%99 Cf. HEMPEL, C. and OPPENHEIM, P., “Studies in the Logic of Explanation,” 138.
490 cf. “Studies in the Logic of Explanation,” p. 138.
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predictive force which gives scientific explanation its importance: only to the
extent that we are able to explain empirical facts can we attain the major
objective of scientific research, namely not merely to record the phenomena
of our experience, but to learn from them, by bassing upon them theoretical
generalizations which enable us to anticipate new occurrences and to
control, at least to some extent, the changes in our environment.”*’

But, according to Hempel and Oppenheim, every scientific prediction
can serve as scientific explanation (either within a deductive-nomological
model or an inductive-statistical one) under suitable circumstances.*®? For
Salmon, this part is the most problematic aspect of this conception. He
considers that scientific prediction is an statement about the future.*%® Thus,
“as such, a prediction could not be an explanation, for an explanation,
according to Peter [Hempel], is an argument. The most that could be
maintained is that legitimate scientific predictions are the conclusions of
arguments that conform to the schemas of D-N or I-S explanation.”®*

This logical-methodological position on the structural symmetry
between “explanation” and “prediction” was influential for several authors.
Among them, Adolf Grinbaum should be highlighted. However, as Wesley C.
Salmon notices, Hempel and Oppenheim’s paper was practically unnoticed
for a decade.*®® Thus, in the late fifties, Rescher was one of the first authors

who criticized the symmetry thesis.*® Later on, in 1998, he gave shape to his

own alternative to the proposal of Hempel and Oppenheim. In that time, he

401
402
403

HEMPEL, C. and OPPENHEIM, P., “Studies in the Logic of Explanation,” p. 138.

Cf. GONzALEZ, W. J., La prediccibn cientifica, p. 216.

This idea was proposed in SCHEFFLER, |l., “Explanation, Prediction, and Abstraction,” pp.
293-309.

44 SALMON, W. C., “On the Alleged Temporal Anisotropy of Explanation. A Letter to
Professor Adolf Griinbaum form his Friend and Colleague,” in EARMAN, J., JANIS, A., MASSEY,
G. and RESCHER, N. (eds.), Philosophical Problems of the Internal and External Worlds.
Essays on the Philosophy of Adolf Griinbaum, p. 232.

495 Cf. SALMON, W. C., Causality and Explanation, Oxford University Press, N. York, 1998, p.
68.

% See RESCHER, N., “On Prediction and Explanation,” pp. 281-290.
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proposes the harmony thesis between “explanation” and “prediction.”*%

It should be emphasized that, in 1958, when the symmetry thesis was
widely accepted, Rescher’s account is critic to it: he goes further than the
option in favor of a simple temporal difference between explanation and

prediction. He emphatically claims that “it cannot be maintained that
explanation and prediction are identical from the standpoint of their logical
structure.”® In his judgment, “rather than being the single point of minor
difference between explanation and prediction, this temporal asymmetry is of
far-reaching and fundamental import.”409 In fact, for him, the different
temporal orientation of explanation and prediction leads to important
differences between them with regard to their logical structure.

It happens that, in scientific explanation, conclusion is firmly supported
by premises. Meanwhile, the degree of probability associated to prediction is
usually much lower.*® In the paper of 1959 that Rescher published together
with O. Helmer, he insists on this asymmetry between explanation and
prediction: “An explanation must establish its conclusion, showing that there
is a strong warrant why the fact to be explained—rather than some possible
alternative—obtains. On the other hand, the conclusion of a (reasoned)
prediction need not be well established in this sense; it suffices that it be
rendered more tenable than comparable alternatives. Here then is an
important distinction in logical strength between explanations and predictions:
An explanation, though it need not logically rule out alternatives altogether,
must beyond reasonable doubt establish its hypothesis as more credible than

its negation. Of a prediction, on the other hand, we need to require only that it

7 Cf. RESCHER, N., Predicting the Future, pp. 167-169.

% RESCHER, N., “On Prediction and Explanation,” p. 289. Rescher's criticism to the
symmetry thesis can be also seen in RESCHER, N., Scientific Explanation, pp. 30-37;
especially, pp. 32-34. On this issue, see also VAN FRAASSEN, B. C., “Rescher on Explanation
and Prediction,” in ALMEDER, R. (ed.), Rescher Studies: A Collection of Essays on the
Philosophical Work of Nicholas Rescher Presented to him on the Occasion of his 80th
Birthday, Ontos Verlag, Berlin, 2009, pp. 339-361.

%99 RESCHER, N., “On Prediction and Explanation,” p. 286.

19 Cf. RESCHER, N., Predicting the Future, p. 166.
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establish its hypothesis simply as more credible than any comparable
alternative.”*""

Once this logical basis is established, Rescher maintains that there is
not a mere temporal asymmetry between explanation and prediction, but a
significant disanalogy between them. The “disanalogy”’ is based in the
underlying difference between explaining and predicting, which is of an
ontological kind. Because explanation is about phenomena or events that
have already happened, whereas prediction is oriented towards phenomena
of events that we expect in the future. This leads to acknowledge that the
relation between informativeness and security is different in both cases.
Thus, the more detailed the explanation is, the more secure it usually is;
whereas in principle prediction is less secure as its informative content
increases.*'?

Nevertheless, besides this logical basis for the distinction, Rescher
considers that there are also epistemological, methodological, and
ontological differences between explanation and prediction. (i)
Epistemologically, explanation has a causal linkage that is clearer than in the
case of prediction, for which there can be, in principle, alternatives. (ii)
Methodologically, prediction and explanation are also different, since there
are processes that we can explain, but we cannot predict them. (iii)
Ontologically, past facts are different form future developments, which are

still open.*'

4n RESCHER, N. and HELMER, O., “On the Epistemology of the Inexact Sciences,” p. 32.

Rescher and acknowledge that there are exceptions to this common pattern: “Of course
prediction may, as in astronomy, be as firmly based in fact and as tightly articulated in
reasoning as any explanation. But this is not a general requirement to which predictions
must conform. A doctor’s prognosis, for example, does not have astronomical certitude, yet
practical considerations render it immensely useful as a guide in our conduct because it is
far superior to reliance on guesswork or on pure chance alone as a decision making device,”
RESCHER, N. and HELMER, O., “On the Epistemology of the Inexact Sciences,” p. 32.

412 Cf. RESCHER, N., Predicting the Future, p. 257, n. 90. “Informative content” or
“informativeness” is understood here as the level of detail achieved by the prediction; that is,
its precision.

413 . Predicting the Future, pp. 165-166.
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Consequently, his criticism of the symmetry thesis combines logical,
epistemological, methodological, and ontological elements.*'* This is
something that it suggests initially in 1958, so he was one of the first
philosophers who rejects the proposal — that was dominant then — on the
logical symmetry between explanation and prediction. But, besides the
criticism to the characterization of this thesis by Hempel and Oppenheim,
Rescher came to develop his own alternative to the symmetry thesis. He
calls it harmony thesis between explanation and prediction, since it
emphasizes the idea of complementarity. The epistemological and, above all,
methodological nexus between scientific explanations and predictions are

highlighted in this harmony thesis.*'®

3.1.2. Rescher’s Proposal on the Nexus between Explanation and
Prediction

After rejecting the symmetry thesis — that had a great influence on the
Received View, Rescher considers what the relations between scientific
explanation and prediction are. He thinks that they are different processes
form a logical point of view. In addition, he offers epistemological,
methodological, and ontological reasons that support the asymmetry
between explanation and prediction. He develops his own proposal from the
acknowledgement of the logical asymmetry between them. Thus, the
“‘harmony thesis between explanation and prediction” maintains that, even
when to explain and to predict are asymmetrical processes, they are closely
interrelated.*'

However, this proposal of Rescher is not, strictly speaking, a properly

14 Cf. GonzALEZ, W. J., La prediccion cientifica, p. 264.

*° The “harmony thesis” is already outlined in his book on scientific explanation: “The key
thing in scientific understanding is the capacity to exploit a knowledge of laws to structure
our understanding of the past and to guide our expectations for the future,” RESCHER, N.,
Scientific Explanation, p. 135.

1% Cf. RESCHER, N., Predicting the Future, pp. 167-169.
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logical account of the relations between explanation and prediction. It is of a
preferentially methodological character, insofar as it sees the problem in
terms of the advancement of knowledge. In effect, Rescher’s starting point is
the following question: “Yet what is to be said about the relative priority of
prediction versus explanation in science once one abandons the supposed
equivalence at issue in the Hempel-Oppenheim thesis of logical
symmetry?”*'" This means that, after considering the debate on the logical
symmetry or asymmetry between explanation and prediction, Rescher deals
with the problem in new terms, which are oriented towards the
methodological relevance of prediction and explanation.

From this perspective, the debate on the logical symmetry or
asymmetry between prediction and explanation connects with the
controversy about which one has more relevance to evaluate scientific
contents: the accommodation to what is already known or the prediction

about novel facts.*'®

In this regard, Rescher’s approach is certainly
predictivist to the extent that he considers that “prediction is the very
touchstone of science in that it affords our best and most effective test for the
adequacy of our scientific endeavors™'®. It is, however, a weak or moderate
predictivism.420 In effect, he explicitly criticizes the instrumentalist approaches
to prediction,*”" according to which “prediction is all that matters and thereby
constitutes the alpha and omega of science.”??

Within the framework of his pragmatic conception, where the

advancement of knowledge is oriented towards aims, Rescher thinks that to

7 Predicting the Future, p. 167.

*18 On this methodological controversy, see GONzALEz, W. J., La prediccion cientifica, pp.
288-292; and GoNzALEz, W. J., Philosophico-Methodological Analysis of Prediction and its
Role in Economics, pp. 50-53.

*19 RESCHER, N., Predicting the Future, p. 161.

20 On the distinction between the strong versions of predictivism and the weak predictivism,
see HiTcHCcoOCK, CH. and SOBER, E., “Prediction versus Accommodation and the Risk of
Overfitting,” pp. 1-34; and BARNES, E. C., The Paradox of Predictivism, passim.

“?1 I this regard, his criticism to the predictivist thesis of Milton Friedman can be highlighted.
See RESCHER, N., Predicting the Future, pp. 109 and 194-196.

422 RESCHER, N., Predicting the Future, p. 164.
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explain and to predict are not symmetrical or equivalent processes. He sees
them as a part of a whole, so they are processes that should be coordinated,
within a systemic approach to science.**® For this Reason, there cannot be
— in his judgment — an absolute instrumental priority of prediction with
regard to explanation. Thus, he considers that “theories that do not yield
predictions are sterile, and predictions—however successful—that lack a
theoretical backing are for that very reason cognitively unsatisfactory.”*?*
After acknowledging a methodological difference, with preference for
prediction, Rescher suggest the “harmony thesis” between explanation and
prediction. It involves a functional complementarity: “scientific adequacy [...]
involves a complex negotiation in which both prediction and explanation play
a symbiotic and mutually supportive role.”** He summarizes this thesis in
three principles: “1. To qualify as well established, our explanatory theories
must have a track record of contributing to predictive success. 2. To qualify
as credible, our predictions must be based upon theories that militate for
these particular predictions over against other possibilities. 3. Our
explanatory theories should be embedded in a wider explanatory framework
that makes it possible to understand why they enjoy their predictive
successes™%.

According to this perspective, an adequate scientific understanding of

phenomena involves the capacity to explain and predict those phenomena, at

23 cf, Predicting the Future, pp. 167-169.

424 Cf. RESCHER, N., Predicting the Future, p. 167. The first part of this proposal should be
qualified, because there are examples of scientific theories that are really influential and that
are not oriented towards prediction. Thus, Charles Darwin did not orient his theory of
evolution towards the elaboration of predictions, but his theory was not sterile regarding the
phenomena at stake. Certainly, the Darwinian evolutionary approach might generate
predictions of new species, but there is no evidence that this was the aim of the author of
The Origin of Species.

%5 RESCHER, N., Predicting the Future, p. 167.

426 Predicting the Future, p. 168. Even when Rescher’s proposal certainly makes sense, it
could be qualified. It is possible to think in explicative theories of historical character that do
not aim to make predictive contributions, at least in a direct way. There can also be
considered predictive theories with correct predictions that do not have yet a well-developed
explicative theory.
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least in principle. Thus, on the one hand, scientific theories oriented towards
explanation should — in Rescher’s judgment — vyield predictions. This fits
with his methodological pragmatism, whose final goal is say how to evaluate
the truth or verisimilitude of scientific knowledge.*?” Faced with this goal of
the scientific activity, the capacity of theories to yield successful predictions
prevails.*?® Even more, he maintains that “explanatory theories that yield no
predictive advantages are [...] deficient. For in the final analysis only their
role in providing for correct predictions can validate theories as adequate.”429

And, on the other hand, scientific prediction should be made on the
basis of reasons: science is not interested on predictive success without
rational basis.**° Asi, “with any cogent prediction [...] one should be able to
provide a validating rationale as to why that prediction is acceptable (a
rationale that need not necessarily qualify as an explanation of the

phenomenon being predicted)™*®’

. As predictive success can be not good
enough for science, he manifestly rejects the methodological
instrumentalism. In this way, it is required to give the reasons that support a
prediction in order to consider it as a scientific prediction. In this regard,
Rescher thinks that “explanatory theories are best situated to yield effective
predictions in a systematic and reliable manner.”**?

Thus, Rescher clearly rejects that explanation and prediction are

symmetrical or equivalent processes. In addition, he does this on the basis of

a2 Methodological pragmatism is developed by Rescher in some of his publications. Among

them, the following could be highlighted: RESCHER, N., Methodological Pragmatism. A
Systems-Theoretic Approach to the Theory of Knowledge, passim; RESCHER, N., Realistic
Pragmatism. An Introduction to Pragmatic Philosophy, passim; and RESCHER, N.,
“Pragmatism at the Crossroads,” in RESCHER, N., Pragmatism. The Restoration of its
Scientific Roots, Transaction Publishers, N. Brunswick, NJ, 2012, pp. 1-19.

428 “pPrediction is the very touchstone of science in that it affords our best and most effective
test for the adequacy of our scientific endeavors,” RESCHER, N., Predicting the Future, p.
168.

29 RESCHER, N., Predicting the Future, p. 167.

*0 For example, an astrologer may predict successfully, but he does not offer genuine
scientific knowledge.

431 RESCHER, N., Predicting the Future, p. 167.

492 Predicting the Future, p. 167.
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reasons that show their asymmetry in diverse realms: semantic**

, logical,
epistemological, methodological, and ontological. However, he thinks that
they are coordinated process, so science must aim to achieve a harmony
between explanation and prediction. In this way, he also rejects the
instrumentalist predictivism and opts for a moderate version of predictivismo,

which is — in my judgment — a position more adequate to scientific practice.

3.2. The Temporality Factor
Wesley C. Salmon offers a quite interesting review of the symmetry
thesis, where the logical elements have more weight than in the case of

Rescher.***

In fact, Salmon directly objects Grinbaum’s approach to
symmetry, which gives an especial relevance to the logical dimension of the
problem from a characterization of the scientific laws. Thus, the temporality
factor — the temporal anisotropy between explanation and prediction — is
emphasized.**°

This issue of temporality connects with the problems posed by the
notion “retrodiction.” In effect, two logical issues can be considered here. On
the one hand, there is the problem of the possible equivalence of
“retrodiction” and scientific explanation, which arises when the possibility of

explaining on the basis of subsequent conditions to explicandum (the fact

% Semantic reasons are not explicitly in Rescher’s criticism to the symmetry thesis. But it is
implicit that there are differences between explanation and prediction from the point of view
of language to the extent that he characterizes scientific prediction as a statement. It seems
clear that the referent of a statement about the future can be different from what exists now
or what existed in the past (that is the realm of explanation). The sematic differences have
logical repercussions with regard to the problem of the symmetry.

However, this view of prediction as a statement is not clear in the whole set of Rescher’s
publications on this issue. Thus, in a paper of 1963, he characterizes prediction as an
argument. “A potential prediction of the supposed fact that a system will exhibit the
characteristic Q at time t is an argument whose conclusion is the statement that the system
exhibits Q at t,” RESCHER, N., “Discrete State Systems, Markov Chains, and Problems in the
Theory of Scientific Explanation and Prediction,” Philosophy of Science, v. 30, n. 4, (1963),
p. 329.

34 Cf. SALMON, W. C., “On the Alleged Temporal Anisotropy of Explanation,” pp. 229-248.
435 Cf. GRUNBAUM, A., “Temporally-Asymmetric Principles, Parity between Explanation and
Prediction, and Mechanism versus Teleology,” pp. 146-170.
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that is explained) is accepted. And, on the other hand, there is the question
of the logical equivalence between prediction and “explanation,” which is

usually linked with the acceptation of a genuine “prediction of past.”

3.2.1. Is There Just and Anisotropy between Explanation and
Prediction?

Following the thread of the logical-methodological proposal of Adolf
Grinbaum this question is posed as a key for solving this problem.
Grunbaum has been one of the major defenders of the symmetry thesis
between explanation and prediction. In his judgment, many of the objections
to this thesis (among them, those by Rescher) are due to an inadequate
understanding of Hempel's proposal on this matter.**® For this reason, he
considers that the first step is to shed light on the symmetry thesis as it was
formulated by Hempel and Oppenheim in his well-known paper of 1948.4*"

According to Grinbaum interpretation of the symmetry thesis, we have
this position: “For Hempel, the particular conditions C; (i = 1, 2, ... n) which, in
conjunction with the relevant laws, account for the explanandum-event, E,
may be earlier than E in both explanation and prediction or the C;j may be
later than E in both explanation and prediction. Thus, a case of prediction in
which the C; would be /ater than E would be one in astronomy, for example,
in which a future E is accounted for by reference to C; which are still further in
the future than E. These assertions hold, since Hempel's criterion for an
explanation as opposed to a prediction is that E belong to the scientist's past
when he offers his account of it, and his criterion for a corresponding

prediction is that E belong to the scientist's future when it is made.”*®

4% Cf. GRUNBAUM, A., “Temporally-Asymmetric Principles, Parity between Explanation and
Prediction, and Mechanism versus Teleology,” pp. 146-170.

*37 Cf. HEMPEL, C. and OPPENHEIM, P., “Studies in the Logic of Explanation,” pp. 135-175.

438 GRUNBAUM, A., “Temporally-Asymmetric Principles, Parity between Explanation and
Prediction, and Mechanism versus Teleology,” p. 156.
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In effect, the difference between prediction and explanation is, for
Hempel and Oppenheim, a temporal anisotropy with regard to the subject
who explains or predicts the concrete fact. Thus, in scientific explanation, the
fact has already happened, whereas in prediction the fact has not yet
occurred.*®® Consequently, the temporal difference with reg