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1. Introductory 

I am pleased and grateful for the opportunity 
to present here some remarks on the interrelation- 
ships of the forecasting capacity of sciences. I 
hope that my remarks may be considered a useful 
comment on forecasting; I don’t claim any origi- 
nality, though. Others have worked on this subject 
more than I have: see, e.g., Intriligator (1988), 
Nordhaus (1987), Theil (1958, 1966), to mention a 
few. 

2. Defining elementary scientific areas and group- 
ing them 

The total of our scientific knowledge and un- 
derstanding may be ordered with the aid of a 
number of criteria, such as the time to which it 
applies, the object it deals with and many other 
criteria. This ordering may be illustrated graphi- 
cally in a space with as many dimensions as there 
are criteria. This can best be understood if we use 
only two criteria. Then the space is a plane and 
can be represented by a geographical map of 
sciences. The most detailed presentation uses a 
large number of areas (such as municipalities in a 
geographical map) and these can be grouped into 
larger areas (provinces) or still larger (nations). 
This grouping is useful for surveys. 

For the discussion of our subject it is desirable 
to subdivide the space of science (in the widest 
sense) into elementary areas or micro-sciences, in 
as logical a way as possible. What we call a 
science (physics, chemistry, economics, etc.) con- 
stitutes in fact a large number of micro sciences or 
theories (the theory of light, the theory of sound, 
of gravity; the theory of the labour market, of the 

balance of payments, etc.). As a consequence what 
we call a science had better be called a macro- 

science. 
Generally speaking this subject of ‘science 

geography’ deserves a more systematic treatment 
than is usual. An example or common practice is 
given in table 1, which is used by the Royal Dutch 
Academy of Sciences. A systematic subdivision 
must satisfy the well-known conditions that the 
individual elementary areas 

(9 

(ii) 

(iii) 

are circumscribed sufficiently precisely in 
order to avoid misunderstanding, 
do not overlap, and hence exclude each other, 
and 
together cover the complete space of scientific 
activities. 

It is clear that table 1 does not satisfy these 
conditions. It is confusing that biology is not 
found under the group of life sciences. The pres- 
ence of dental medicine raises the question where 
eye or ear medicine can be found. Astronomy is 
not mentioned anywhere. Literally speaking den- 
tal medicine overlaps with medical science. The 
answer is that the subdivision offered in this table 
is the result of a process of historical growth and 
tradition. It seems worth while, however, to make 
an attempt to use more accurate descriptions. In 
order to arrive at a really systematic subdivision 
the following distinctions must be made and this 
list is not complete, but only meant as a list of 
examples. 

(1) methodological versus object sciences, 
(2) theoretical versus applied sciences, 
(3) sciences with living and non-living (dead) ob- 

jects, 
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Table 1 
Composition of the five spaces of sciences (Royal Dutch 

Academy of Sciences). 

Mental (spiritual) sciences 
Theology 
Philosophy 

Law 
Linguistics and literature 

Art history and archeology 

Behaviour and social sciences 
Economics 

Business economics and cybernetics 

Sociology 

Political science 

Cultural anthropology 

Psychology 

Pedagogics 

Andragogics 

Physical education 

Social and physical geography 

Planology and Demography 

Prehistory and protohistory 

Natural sciences 
Mathematics 

Informatics 

Physics 

Chemistry 

Biology 

Pharmaceutics 

Geology and marine science 

Technological sciences 
Technological physics 

Electrotechnical science 

Mechanical technology 

Shipbuilding technology 

Aero and space technology 

Civil technology 

Geodetics 

Mining technology 

Industrial design 

Chemical technology 

Life sciences 
Medical science 

Dental medicine 

Animal medicine 

Medical biology 

(4) 

(5) 

(6) 

sciences with individual behaviour versus those 
with group behaviour as their object, 
sciences with physical versus those with spirit- 
ual behaviour as their object, 
ordering of the object of sciences according to 
a time scale (prehistoric, historic, present, fu- 
ture or a more refined scale). 

Some additional information may help to clarify 
these examples. Methodological sciences are phil- 
osophy, algebra, analysis and informatics; sciences 
with an object are geometry (with space as its 
object), physics (with the non-living nature), zo- 
ology (with animals as its object), etc. The distinc- 
tion (2) is meant to distinguish pure sciences from 
technological ones. Distinction (5) is meant to 
separate sciences about the activities of the body 
from those about the activities of the brain. My 
suggestions have to be corrected by the experts of 
each science, since I am (at most) an expert in a 
few sciences only. Each member of the ‘list’ just 
given constitutes one dimension of the total space 
of all sciences. The range of each dimension may 
be subdivided into two criteria only (as (1) (2) (3) 
and (5)) or more ((4) and (6)). Group behaviour is 
studied by sociology, but also by pedagogics and 
the difference may be that all group members are 
in the same position in sociology, but in a 
teacher-pupil relation in pedagogics. 

3. Forecasting capacity or efficiency 

One task of a science is to make forecasts, that 
is calculating the future value of some key variable 
occurring in that science with the aid of a relation 
in which that variable is expressed in terms of 
other variables whose values are known. This is 
not the only task of a science. Another task may 
be to find the optimal value of some variable. The 
Amsterdam Symposium and the International 
Journal of Forecasting deal with forecasting, how- 
ever, and here an important issue is whether a 
forecast is or is not exact or reliable. Some scien- 
ces, for instance astronomy of the position of the 
planets, are extremely reliable and others, such as 
meterologic forecasts are much less exact. There- 
fore we may introduce the concept of a science’s 
capability or efficiency of forecasting; see, e.g., 
Nordhaus (1987). 

4. Forecasting capacity and the interdependence of 
sciences 

Sciences also show large differences in interde- 
pendence with other micro-sciences, as discussed 
by Intriligator (1988). Each theory contains a 
number of variables X, (n = 1,. . . , IV) connected 
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by a number of relations, or equations; at time t a 
change Ax, can be forecast with the aid of these 

relations. The value Ax, can be the sum of AxA(l 
= 1,. _. , L) where I stands for a science. For 
example x, is the quantity of wheat harvested and 
among the Is is chemistry (quantity of fertilizer 
used), meteorology (quantities of rain fallen in 
various time periods, temperature in various time 
periods preceding harvesting), economics (price of 
wheat, of fertilizer, etc., technology). Forecast Ax, 

depends not only on the economic forecast of the 
farmers’ reaction to price changes of wheat and 
fertilizer, but also on the meteorological forecasts 
of rain and temperature and the chemistry’s fore- 
cast of the impact of fertilizer on harvest, etc. 
Forecasts Axf, can be estimated later, after all 
forecast variables have taken place and been col- 
lected and the forecasts have been compared with 
reality. Among economists it is in particular Hem-i 
Theil (1958, 1966) who, more than twenty-five 
years ago, made important contributions to this 
branch of econometrics. 

It is interesting to make a comparative study of 
many macro-sciences; for instance, in what degree 
they differ with respect to forecasting capability 
and, more particularly, with respect to their de- 
pendence of other macro-sciences. Generally 
speaking, natural sciences do not depend on social 
sciences whereas social sciences depend signifi- 
cantly on natural sciences. Most ‘laws’ of physics, 
whether concerning the theories of light and of 
sound, or the theory of gravity, cannot be in- 
fluenced by economic variables. The same applies 
to the biological sciences. Economic variables may 
influence physical variables, such as those describ- 
ing the human environment; but they do not 
influence the interrelations between physical vari- 
ables. A trace of economic influences on biological 
variables may be found among medical activities. 
It is conceivable that governmental measures may 
have an impact on hospital equipment and so 

contribute to the health of a population. But again: 
do these measures influence the relations between 
biological variables; for instance, between the 
health of one person and another (as with conta- 
geous diseases)? A clearer impact of economics 
exists on applied natural sciences or technology. 

Social sciences also clearly are interdependent 
among themselves. Economic science depends on 
sociology and sociology on economics. Psychology 
and economics are interdependent: economic vari- 

ables, such as the prices of shares, clearly depend 
on psychological variables, such as the optimistic 
or pessimistic moods of dealers. Behaviour of 
youngsters clearly depends on the way they were 
educated by their parents, teachers or friends. An 
interesting field of research may result from this 
recognition: a more precise analysis of this inter- 
connection between (micro)sciences. 
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