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P R E F A C E 

In this book I have tried to develop an analysis of the concept of an empirical 
law, an analysis that differs in many ways from the alternative analyses found 
in contemporary literature dealing with the subject. 

[ am referring especially to two well-known views, viz. the regularity and 
necessity views, which have given rise to many interesting papers and books 
within the philosophy of science.1* 

In developing my own views, it very soon became clear to me that the mere 
restatement of these alternative views, followed by a discussion of their defects 
and an explanation of my own view, would not suffice to show what I regard 
as basically unsound in these views. 

If we seriously consider the well-known difficulties facing the regularity view, 
we have to consider the possibility that the time has arrived to stop our at­
tempts to solve, by means of patch-work additions, the fundamental problem 
of empirical laws within the traditional context of logical positivist doctrines. 

I have tried to find a solution which is based on a different philosophical 
context, the main incentive being that the discouraging results of the customary 
attempts to solve the problem might have been the outcome of the fundamental 
philosophical setting within which the problem had been formulated and within 
which everyone looked for a solution. The problem of empirical laws is not a 
problem existing by its own rights - it is shaped by an underlying point of view 
or theoretical framework. 

For this reason I have started with a brief sketch of the logical positivist 
context. However, I want to stress the fact that my intention was not to offer 
an historical exposition, but an exposition which becomes meaningful when 
related to the subsequent arguments concerning empirical laws. 

The notion of direct or theory-free observation has been taken as the fun­
damental characteristic of the logical positivist point of view. This view has 
been further characterised by means of five theses, among which is the thesis 
that observational terms are isolated or theory-independent units of extensional 
meaning. These terms are then supposed to be the starting-points of meaning 
and the end-points of confirmation, and these very characteristics mark the 
privileged position such terms have in a logical positivist philosophy. 

The post-positivist view2, on the other hand, is characterised by the opposing 
notion of theory-loaded observation. This notion leads to other conclusions 
which radically oppose some of the theses of logical positivism. The notion of 
theory-loaded observation itself, although often clearly stated, has not yet been 
systematically elucidated, and I have made an attempt to do this in ch. I after 
my sketch of the logical positivist context. This seemed to me to be necessary 

* See N O T E S , p . 109. 



in order to make my post-positivist point of view as clear as possible, before 
tackling the problem of empirical law itself. 

I have paid special attention to the lawlikeness of concepts and their con­
firmation and falsification. 

These epistemological issues are followed by a separate examination of 
Goodman's riddle in ch. II, because it lies somewhere between the lawlikeness 
of concepts and the lawlikeness of laws. If Goodman's riddle is taken as a 
serious problem, as I think it should, it is primarily a problem of concept or 
theory formation and not a problem of induction. 

In ch. Ill the regularity view has been examined and the well-known difficul­
ties related to such a view are considered, assuming the knowledge gained in 
ch. I. This has led to some interesting results, especially in connection with the 
analysis of counterfactuals and the confirmation of 'normal' singular condi­
tionals, to which I return in the last chapter. 

Three different views of the necessity view are briefly stated and investigated 
in ch. IV. RESCHER'S view3 is, I think, close to mine, which has been developed 
in ch. V. However, there are fundamental epistemological differences between 
our views. 

In the last chapter I have given my own analysis of the concept of an empirical 
law, which should not be taken as a synthesis of a regularity and a necessity 
view, but as opposed to both. It is, as far as particulars may count, the result 
of an analysis of the concepts 'regularity' and 'necessity'. I have tried to argue 
that the greatest shortcoming of the regularity view lies in the fact that the 
proponents of such a view have not been really concerned with the concept of 
'regularity' itself. They usually take this concept to be intuitively clear enough 
to serve as basis for their analysis. Their attacks upon the necessity view are 
based on the reproach that 'necessity' is a very obscure concept, and that it 
should, therefore, be avoided in the philosophy of science. We could, however, 
reproach them in a similar way, since the concept of 'regularity' is anything 
but clear. 

One may say that an empirical law formulates a 'regularity in nature', but 
we can only do justice to the function a law has in science, if we are ready to 
view this regularity as a necessary connection, which does not exist in an 
observer-independent reality, but in a theoretically co-constituted empirical 
world. 

This investigation does not pretend to answer all questions concerning 
empirical laws. It should, therefore, not be regarded as complete, but neither 
should the arguments and suggestions be regarded as completely free from 
ambiguity. 

Much remains to be done in order to offer a generally acceptable theory and 
better understanding. 



I. T H E E P I S T E M O L O G I C A L C O N T E X T 

1. THE LOGICAL POSITIVIST CONTEXT 

It is, of course, rather hazardous to speak of 'the' logical positivist theory, 
but with the following I do not try to give an accurate description of the view 
of any logical positivist. I rather want to give a model or a framework in this 
section, which may help the systematic analysis I want to offer. 

According to the positivist view, the ultimate link between our knowledge 
of the world and the world itself is direct observation. This direct observation 
provides one with a special kind of knowledge expressed in so-called obser­
vational language, and however liberal the reductionism that one likes to claim 
and however pragmatically one wants to draw the distinction between obser­
vational and theoretical terms, I hold it to be fundamental to logical positivism 
that empirical knowledge gained from direct observation has an epistemologi-
cally privileged status.4 

The pre-eminent characteristic of this kind of observation is its theory-
independence or its theory-freedom. The word 'direct' in the above context 
indicates that no theory or no other knowledge intervenes anywhere. The naked 
eye or ear, etc., meets with brute facts or raw data. Assuming for the moment 
that there is something like direct observation and that there are observational 
terms and statements, let us systematically investigate what this assumption 
entails if we are to make sense of it. I think it will be agreed that at least the 
following five, mutually dependent presuppositions, must then be valid: two 
ontological (i and ii), two epistemological (iii and iv), and one methodological 
(v). 
i. The reality {or the world or nature) of which we have knowledge in common 

sense and science is observer-independent. 
This thesis is not exclusive to logical positivism, but that is of no importance 

here. It states that nature is what it is, and would be what it is, even if there were 
no observers5 and the term 'direct' in 'direct observation' serves to indicate 
that it is of such an observer-independent world that we acquire knowledge of 
in direct observation. In other words, if one claims the possibility of direct or 
theory-free observation, one must also claim the existence of an observer-
independent reality of which one gains knowledge by means of such observations. 
ii. Nature or reality is populated by mutually independent data or brute facts. (I 

do not, at this stage, make a distinction between data, brute facts, events or 
phenomena and I shall almost always use the term 'data', when referring to this 
particular type of context). 

With this thesis I particularly allude to the negatively formulated idea that 
there are no necessary connections in nature tying data together. A datum is an 
isolated unit, it is literally self-supporting. It is observer-independent by being 
an element of the independent reality, but it is also datum-independent or 
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independent of other data for its being that very datum. But 'as a matter of 
contingent fact', as one is likely to say, a datum can, spatio-temporally, be 
related to (e.g. 'go together with') one or more other data. So we can speak of 
connections between data based on such contingent relations in space-time. 
This is the only way in which we may legitimately say that there are empirical 
connections between data, and it is very important to realize that they leave the 
separate facts or data untouched. There is no place for other, empirical connec­
tions within the positivist context. 

There is one special kind of the 'going together in space-time', namely the 
constantly 'going together' or the constant conjunction of a datum of a certain 
kind, A, with one of another kind, B. Such a constant conjunction is (part of) a 
regularity in nature, but again this is a purely contingent matter. Secret forces, 
as they are sometimes derogatively called, are dismissed and there is only the 
constant conjunction and the regularity without exceptions and these concepts 
apparently are taken to be completely transparent.6 And like the separate or 
single data, a regularity also is what it is, independent of any observer. Such 
regularities can be known by induction, which is taken to be the pre-eminent 
characteristic of empirical science, and they are formulated in universal state­
ments. This is a first-order approximation of the logical positivist view of 
empirical laws, the regularity view.7 

iii. There are observational terms which are isolated or theory-independent units 
of meaning. 

In direct or theory-free observation we acquire, in one way or another, know­
ledge of the mutually independent and observer-independent data referred to 
above and this knowledge is laid down in observational terms. At best these 
terms are the names of the data we are aware of in direct observation, which 
is pure, not mixed up with theoretical or subjective interference. Somehow 
the same data are given the same name. (I think it is in principle impossible 
to give a satisfactory explanation of this 'somehow' as long as one presupposes 
theory-free observation. However, I must pospone this point till later - see 
section 3). These names can only be theory-independent units of meaning, 
because theorising does not enter into direct observation at all and consequently 
they acquire the exact role they are preordained to play in a logical positivist 
methodology. The observational terms are the constants in the 'Aufbau' of 
empirical knowledge, having a fixed meaning, as NAGEL calls it. They are isolat­
ed or theory-independent in the sense of not referring to other terms; they have 
the meaning they have, independently of the meaning of other terms. In partic­
ular, they constitute the end-points of confirmation, which becomes possible 
just by their not referring to other terms, but I shall come back to this in section 
2. At this moment suffice it to say that the meaning of observational terms should 
be characterised as purely extensional: there is no place for intentions*, 
because there is no empirical basis for such things in a positivist ontology. As 

* T h e term 'intention' is used here in the sense o f 'meaning' a n d not in the sense o f 'purpose ' . 
It is synonymous to what e.g. Q U I N E and G O O D M A N call 'intension'. 
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there are no necessary connections tying things together in nature, similarly 
there are no obscure entities or mystic forces or intentions tying terms together 
in our language. QUINE and GOODMAN are consistent with respect to this point, 
being allergic to intentions, which, in their view, can only be obscure inter­
mediary entities. CARNAP, HEMPEL, NAGEL and others are not consistent if 
they appeal to 'the' meaning of a term in cases where the extensional approach 
seems to fail.* 
iv. Observational statements are isolated or theory-independent. 

Observational statements, i.e. statements containing only observational 
terms as non-logical terms, are theory-independent firstly because the observa­
tional terms are theory-independent and secondly, because the 'synthetic 
operation', to borrow Reichenbach's term, does not introduce any theory-
dependence at all. 

We may elucidate this by means of an example. If we take 'raven' and 'black' 
as observational terms, then 'all ravens are black' is an observational state­
ment. It is based on a directly observed constant conjunction: 

Rfl i .Raj , Ra2.Ba2, .... Ran.Ban (R = raven, B = black) 
and it is brought about by induction. The atomic observational statements like 
'Ra k ' and 'Bam ' are isolated or theory-independent, because 'R' and 'B' are; 
the conjunctions are theory-independent, because the synthesis, by being based 
upon a directly observable 'going together', does not introduce such a depen­
dence and the separate data/e.g. 'Ra k ' and 'Bak', remain what they were before 
the synthesis; and the universal statement is also an isolated or theory-inde­
pendent unit, because induction does not create any theoretical connections 
either. In particular, induction does not introduce any obscure, stronger than 
extensional connections. The separate data again remain what they were before. 
Thanks to this theory-independence, observational statements, especially the 
so-called experimental (NAGEL) or empirical (CARNAP) laws, may survive the 
replacement by an alternative of a theoretical framework, in which they have 
been taken up originally.8 

v. Extensional logic is an adequate framework for scientific as well as episte-
mological and methodological investigation. 
The logical framework, laid down by propositional and (first-order) predicate 

logic has been used in nearly all investigations by philosophers such as CARNAP, 
HEMPEL, NAGEL, QUINE, GOODMAN and many others. This framework has 
become a very reliable ingredient of the method of philosophical inquiry. It is 
taken to be adequate for the analysis of concepts like 'confirmation', 'lawlik-
eness', 'theory', 'explanation', 'counterfactual', etc., and it is also used as an 
analytical tool with respect to the way of reasoning in daily life and science. 

In my opinion, this confidence in the adequacy of extensional logic can be 
understood in the light of the four theses mentioned before: extensional logic 

fits, so to speak, the ontological and epistemological facts, briefly sketched in i to 
iv above. Observational terms as theory-independent units of extensional 

* We shall meet with examples o f this in ch. III . 
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meaning and observational statements as isolated units of empirical knowledge 
constitute a very good interpretation basis for first-order predicate calculus: 
the universe of discourse is formed by the isolated data, named by individual 
constants; groups of the same data (a class if you like) are named by predicates9; 
and the adequacy of the truth-functional composition of statements is guar­
anteed by the isolatedness of observational statements (they can only be bound 
extensionally or truth-functionally). This adequacy of extensional logic con­
stitutes a part of the logical positivist philosophical point of view and I think 
it is an important part, because many contemporary problems in the philosophy 
of science are at least partially created by this 'faith in extensional logic'. But 
this point, like all others mentioned above, will become clear in the course of 
this study. 

2. THE POST-POSITIVIST CONTEXT 

In section 1 we started with the notion of direct observation. Knowledge 
gained by such observation is taken as the starting-point of all other knowledge 
and as the end-point of confirmation10 by the logical positivists. And observa­
tional terms are basic in this sense that they do not refer to any other terms or 
do not entail any meaning-connections; they only and immediately, i.e. not 
through the medium of any theory, refer to data. 

In this section we shall start with the opposite notion of theory-loaded obser­
vation. SHAPERE has given the following characterisation of this view: "there 
is one by now familiar objection (against the theoretical-observational distinc­
tion, H.K.) (that) marks out a transition to a view of science which stands in 
radical opposition to that of the empiricist-positivist tradition and has, both 
by its own freshness and its own failures, helped to bring about the shift of 
emphasis in the problems of the philosophy of science. (. .) according to this 
criticism, not only is the relevance of observations at least partly dependent 
on theory; even what counts as an observation, and the interpretation or meaning 
of observational terms, is at least partly so dependent. All 'observation terms' 
in science are, in this view at least to some extent 'theory dependent' or 'theory-
laden' in a sense which is passed over by the usual ways of making the distinc­
tion. Data are not 'raw'; there are no 'brute facts'." 1 1 

This view can be recognised in the work of many authors, but the notion of 
theory-loaded observation itself has not yet been analysed very thoroughly. 
One may say that a theory is a "conceptual network through which scientists 
view the world", like K U H N 1 2 ; or that "scientific theories are ways of looking 
at the world", like FEYERABEND 1 3; and one may agree with the early post-
positivist POPPER, that "there is no such thing as 'pure experience' (compare: 
'direct observation', H.K.), but only experience interpreted in the light of 
expectations or theories which are 'transcendent'."14 or with HANSON, when 
he says "Seeing is not only the having of a visual experience; it is also the way 
in which the visual experience is had" and "seeing is a 'theory-laden' undertak­
ing" 1 5 ; and at last we may refer to MARY HESSE, who gave the example of a 
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layman and a physicist in an atomic physics laboratory and concluded that 
"Each entity is observed in the ways appropriate to i t " 1 6 where this appropriat­
eness is determined by the theory 'through which' observation takes place 
(compare Kuhn's expression quoted above). But all these remarks only describe 
what one takes to be a fact, namely that observation is always theory-loaded, 
and a systematic explanation of this fact, if it is a fact, has never been given, 
except in one case 1 7, to which I shall come back in section 3. There I shall 
consider questions like "How is it possible that all observation is theory-loaded 
if one does not presuppose an innate theory, which can load observation from 
the beginning?" and "Is it not much more 'natural' to presuppose theory-free 
observation as the starting-point of empirical knowledge, followed by the 
formation of a theory, which can then load further observation?" 

For the moment, however, we can use this somewhat vague notion of theory-
loaded observation in its opposition to direct observation, and investigate what 
its consequences are for some of the points mentioned in the theses of section 1. 
i. Empirical data, and therefore empirical reality, are not observer-independent. 

Tf all observation is theory-loaded, executed from a certain point of view 
(POPPER), if there is always observation through a certain theory (KUHN, 
FEYERABEND) or if observation is the having of a certain experience in a certain 
way (HANSON), then what we observe, the empirical datum, is co-constituted as 
that datum by the theory or the concepts through which we observe. Thus, empir­
ical data are, for the very fact of their being those data, essentially observer-
dependent; they are those data only by being observed in the appropriate way. 
Consequently there cannot be as far as empirical science is concerned, any raw 
or pure or theory-independent data or brute facts, free from theoretical slants, 
but only data "analysed, modeled and manufactured according to some 
theory".18 

A metaphysician may, perhaps, lay claim to a special faculty which enables 
him to distance himself sufficiently from reality so as to see it as it really is 
(although, in my opinion, he shall see nothing at all), but a scientist can only 
have knowledge of a world which is co-constituted by theory-loaded observa­
tion and consequently cannot speak of an observer-independent world. 'Nature' 
as we know it in daily life, and science, is co-constituted by our theories or 
conceptual systems through which observation becomes at all possible. And if 
RESCHER says (compare note 5) that it would take a bold act of rashness to deny 
that such an observer-independent Nature is regular in various respects, I 
would say that the assertion, as well as the denial of such a claim seems to be 
meaningless because it would presuppose the existence of a rather mysterious 
Nature. 

This should, I think, be taken as the post-positivist alternative to thesis i of 
section 1. 
ii. There are no terms or statements with a fixed or theory-independent meaning. 

This is the post-positivist alternative to theses iii and iv of section 1. Obser­
vational terms with a privileged epistemological status do not exist, therefore 
there can be no isolated observational statements either: "The meaning of 
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every term we use depends upon the theoretical context in which it occurs. 
Words do not 'mean' something in isolation; they obtain their meaning by 
being part of a theoretical system".1 9 The meaning of any term whatsoever, 
and thereby of any statement, is determined by the meaning-connections it has 
with other terms within a particular conceptual system. Of course the term 
'meaning-connection' needs to be clarified, but it should be clear by now, that 
this theory-dependence of every empirical concept and every empirical state­
ment, however simple it may seem, stands in direct opposition to the extension-
al approach to the problem of meaning within the precincts of logical positivism, 
which resulted in theses iii and iv of the previous section. If all empirical con­
cepts have a meaning by their being connected with other terms, then there are 
no concepts which do not refer to other concepts. But then, there can be no 
observational terms either, because these terms must be characterised by the 
very fact that they do not refer to other concepts (compare note 10). Only terms 
which do not refer to other terms can be used as the end-points of confirmation 
and the starting-points of meaning. And when the possibility of such terms is 
denied, as it is by post-positivism, then a fresh answer is required for both the 
problem of meaning and the problem of confirmation (one should e.g. offer an 
analysis of the term 'meaning-connection', mentioned above). With respect to 
confirmation it is illustrative to compare Carnap's view with Mary Hesse's and 
Hanson's. CARNAP states that, if confirmation is to be feasible at all, we need 
theory-independent end-points (i.e. observational terms). MARY HESSE and 
HANSON on the contrary, state that, if confirmation is to be feasible at all, there 
must be meaning-connections between 'observational terms' and theories, so 
that these terms cannot be taken as isolated units.2 0 

Enough has been said for the moment to formulate briefly the post-positivist 
alternative to theses iii and iv. It will be clear, I think, that this alternative has 
consequences for the concept of law, which is the aim of this study. The discus­
sion about this concept mainly centers around the question what experimental 
laws (NAGEL) (or empirical laws; CARNAP) are. In other words, the problem 
of law is nearly always reduced to the question "What makes a universal con­
ditional, which contains only observational terms, lawlike; or what is the cri­
terion for distinguishing between accidental and lawlike universals about obser-
vables?". 2 1 And these experimental laws were taken to be isolated or theory-
independent from a logical positivist point of view (compare thesis iv of sec­
tion 1). They were taken to be directly, that is theory-independently, confir-
mable by their instances, while a theory, or a theoretical law in Carnap's words, 
"cannot be put to a direct test". 2 2 But as soon as observational terms are essenti­
ally theory-dependent one can no longer claim that there are isolated experimen­
tal laws and much of the discussion about these 'laws' becomes senseless within 
a post-positivist context. But we shall come back to this later. 

I will not formulate a post-positivist alternative of theses ii and v at this stage, 
because the concept of theory-loaded observation itself should first be further 
elucidated (sections 3 to 6) . From this analysis we may perhaps formulate an 
alternative view concerning 'connections in nature', which cannot be connec-
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tions in an observer-independent reality, and we may then be able to review the 
adequacy of extensional logic. 

3. THEORY-LOADED OBSERVATION 

My intention with the following example23 is to stimulate the formation of 
some new empirical concepts, i.e. concepts not previously formed. This has the 
disadvantage of artificiality, but it has the advantage of elucidating what the 
essential impact of empirical concept formation is. Afterwards I hope to lessen 
the disadvantage of the example by a switch to 'normal' concepts. 

Being obliged to explore the example in a written text some complications 
arise that do not normally arise in practise. I shall refer to these as 'example-
complication' and I trust the reader will be able to imagine the factual process. 

In the rectangle below I have given a number of objects: 

A + P a — 0 A 
A A 

L D • Z n 
0 D n A P i 

"& 
i 1 2 1 3 1 4 1 5 1 6 1 7 1 

9 
1 8 1 9 

A 
1 10 1 11 1 12 13 1 M 

The numbers only serve to refer to the objects in the rectangle: e.g. (5 ,15) 
is the object in the top right-hand corner. This method of referring to any 
particular object is an example-complication, as in practise I should merely 
point it out with my forefinger. This would mean that such a pointing-out could 
already be understood and, as is well known, one has to learn this. A baby 
looks e.g. at the tip of your forefinger when you point to a certain object. Like­
wise the reader is supposed to be able to observe the objects as separate objects. 

If necessary, I can add more objects. 
Now if I do something with some of these objects, I shall have to be explicit 

about this, while in practise no words would be needed (example-complication). 
The success of the example will depend on my description being followed step 
by step. The reader who only skims through what follows will fail to grasp the 
points I wish to stress. 

First I put (5,14) in the first row below (I), second (1,4) in row II, then (3,4) 
in row I, (2 ,11) in row II, (5,9) in row I and (3 ,1 ) in row II. The result can be 
sketched as follows: 
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