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ABSTRACT. An epistemic notion of verisimilitude (as the 'degree in which a theory seems 

closer to the full truth to a scientific community') is defined in several ways. Application to 
the structuralist description of theories is carried out by introducing a notion of 'empirical 
regularity' in structuralist terms. It is argued that these definitions of verisimilitude can be 
used to give formal reconstructions of scientific methodologies such as falsificationism, 
conventionalism and normal science. 

1. INTRODUCTION 

Two major trends within contemporary philosophy of science have been 
the so called 'non-statement view', or structuralism, that goes back to the 
work of Patrick Suppes and specially to Sneed's The Logical Structure 
of Mathematical Physics, and the so-called 'verisimilitude programme', 
inaugurated by Popper's article 'Truth, Rationality and the Development 
of Knowledge', the central chapter of his Conjectures and Refutations. ~ 
Both trends followed their own courses during the last three decades and, 
although some attempts at relating them were made, the fact is that, today, 
structuralists are still some of the hardest enemies of the realist interpreta- 
tion of scientific theories underlying the verisimilitude programme. 

One of the main attempts to join both views was that of  Niiniluoto 
(1978), but his concluding comments (indicating the compatibility of both 
approaches) have not really been taken into account in the subsequent 
expositions of the non-statement view. 2 Also in his (1987) Niiniluoto 
has developed some interesting connections (that will be commented on 
below), but, until this moment, silence has again been the answer. 

At first sight, there seems to be no specific reason for competition 
between both programmes, since they had two very different aims: Sneed's 
theory was presented as a way of analyzing the structure and develop- 
ment of scientific theories, and it had only a few things to tell about the 
aim of science as a rational activity. On the contrary, the verisimilitude 
programme was explicitly stated to describe that aim and the notion of 
'progress towards that aim', and it had almost nothing to say about the 
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structure of scientific theories. But, in spite of this, defenders of struc- 
turalism were mainly instrumentalist and followers of Kuhn's view on 
the normal/revolutionary development of science, while verisimilitudin- 
ists were realist and (in a greater or lesser degree) followers of Popper's 
falsificationism. Rivalry, then, was served. So, the structuralists' Architec- 
tonic asserts: 

Most philosophers of science that have taken approximation into consideration have 
assumed the 'statement view' more or less explicitly ( . . . )  and have considered approx- 
imation as a relation between some statement and ' the truth'; i.e., as a relation between 
some (false) empirical statements that we know and true empirical statements that we do 

not know. Along these lines the concept of verisimilitude was introduced as a property of 
those statements that appear in real science ( . . . )  This account faces difficulties of episte- 
mological nature as well as of applicability to real-life examples [and] we can avoid these 
difficulties by shifting the level of comparison from sentences to models. 3 

The shift was offered by Moulines' treatment of scientific approxima- 
tion, 4 and, up to the moment, this is the canonical work on approximation 
within structuralism. Moulines' ideas on this issue have been shown by 
Niiniluoto 5 to be compatible with the notion of verisimilitude, and in fact, 
I will take them here almost in their original form to relate them with my 
own definitions of truthlikeness. This will be done in Section 3. Section 2 
will present a 'methodological approach' to verisimilitude. The two final 
sections will connect this approach with the 'non-statement view' (Section 
4) and discuss the notions of scientific progress that can be derived from 
it, comparing them with those proposed by structuralists (Section 5). 

2. THE METHODOLOGICAL APPROACH TO VERISIMILITUDE 

"Difficulties of epistemological nature as well as of applicability to real- 
life examples" are, certainly, very well known to verisimilitudinists. These 
difficulties left the truthlikeness programme in an impasse from which it 
was difficult to escape. The full majestic buildings of two works such as 
Oddie (1986) and Niiniluoto (1987), as well as other minor (in length) 
contributions, ran the risk of succumbing under the weight of those prob- 
lems. 

The main troubles are the following two: 
(1) Almost all interesting definitions of truthlikeness presented until 

now are subjected to the problem of 'linguistic variance'; that is: it can be 
the case that theory A is more truthlike than theory B when both are stated 
in language L, but the converse is true when another language U is chosen 
to express those theories. 

(2) Although some epistemic notions related to that of 'objective 
verisimilitude' have been elaborated, they are hardly applicable to real 
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cases, either because of their naivety or because of the immense mathe- 
matical complexity involved in their application; some 'fair mean term' 
should be desirable. 

The second of these problems has left the verisimilitude programme in 
a rather 'quixotic' position, since, in spite of the efforts made to defend the 
notion of scientific progress as 'progress towards the truth', in fact almost 
no workable method to recognize this kind of progress in actual scientific 
practice has been offered. 6 

The first problem is still more serious, since the possibility stated in the 
A-B-L-L r example amounts to throwing 'objectivity' overboard and to 
falling into relativism: if comparisons of verisimilitude are always frame- 
work dependent, then, defenders of one paradigm (in Kuhn's sense) can 
take its development as a constant progress towards the truth, while at the 
same time the members of a rival community are judging this development 
as a fanciful and ad hoc series of chimerical ideas. This is possible even if 
both communities share the same 'definition' of verisimilitude! 

The 'methodological approach' that is developed in this paper gives 
a tentative solution to both problems by deflating a little the aim of the 
verisimilitude programme. What I propose is to take as our main target 
some definition of an epistemic concept of 'likeness to the truth', under- 
stood as 'the degree in which a theory seems close to the full truth about 
some given problem to a given subject (or community)', instead of as an 
'objective degree of closeness to the full truth'.7 

In fact, it has been acknowledged by most authors (especially when 
facing the linguistic variance problem) that the notion of verisimilitude 
only makes sense when it is expressed in relation to a given language, a 
conceptual framework, and so on. But in spite of this, defenders of truth- 
likeness have always been reluctant to abandon their objectivist scenarios, 
and they have usually dreamt of some epistemic or mathematical devices 
that would pick out 'sound' language-shifts from 'unsound' ones. Needless 
to say, the dream has not come true until now. 8 

In the framework of our strategy, no formal limits should be put a 
priori to the languages in which scientific statements are expressed, and 
'objectivity' will be saved by showing that certain comparative judgments 
on verisimilitude (but not all) are valid for every subject who accepts 
certain premises (see specially (13) below). 

To begin with, let C denote a scientific community, let P refer to a given 
scientific problem (for example, 'what happened during the first minutes 
of the Universe?', 'how can A.I.D.S. be healed?', 'what kinds of societies 
existed in pre-Roman Spain?', 'how can the economic crisis be solved?', 
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and so on), and let "~(P, C) denote the set of all theoretical hypotheses that 
can be discussed by C as (parts of) interesting tentative solutions of P.  

On the other hand, E(P, C) will contain the set of all propositions that 
are relevant to the solution and/or the statement of P,  and such that the 
scientific community believes itself to be able to empirically determine 
their truth value (perhaps with a certain margin of error). E~ will be the 
conjunction of all elements of E(P, C) whose truth has been established 
by the community at moment t; I think of Et as a collection of general 
statements (i.e. "empirical laws") rather than singular ones, but both cases 
are possible in principle. Lastly, B(P, C) will denote the conjunction 
of all (conscious and unconscious) background assumptions held by the 
community with respect to the problem P. By 'background assumptions' I 
refer to those ideas that are not put into question by the scientific community 
because they have, perhaps, some sort of 'self-evidence' for its members; 
they can be ontological axioms ('acceptable theories must be causal'), 
methodological advice ('the simplest theories are the most probable'), 
cultural prejudices ('theories coming from Latin America can't be good! '), 
and so on. 

•(P, C) and E(P, C) are not 'closed' sets: they can lose or gain mem- 
bers through time, and members of T(P, C) can even become members 
of E(P r, C r) and vice versa. I will suppose, however, that, in a concrete 
research, 7"(P, C) and E (P, C) are disjoint sets, that is, empirical laws are 
seen as something to be explained by theoretical hypotheses, but not as 
propositions with explanatory force. 

I will now make another central assumption: that a subjective com- 
parative relation of probability (not necessarily connected) between the 
propositions considered by the researchers is held by the scientific com- 
munity, though perhaps individual members could disagree about some 
concrete probability comparisons. This comparative relation of probabil- 
ity is supposed to be expressible by any arbitrary numerical function 
obeying the axioms of probability theory. Such comparisons have the form 
'p(X/B(P,  C)) <_ p(Y/B(P, C))' (reference to B, P and C will be omit- 
ted below). 

Though it is a little imprecise, I will refer to expressions of the form 
'p(X) '  - that is, 'p(X/B(P, C))' - as 'prior' probabilities. Another inter- 
esting assumption will be that p(E) > 0 for every E E F~(P, C): if the 
prior probability of E were 0, then C would not think it necessary to 
determine E's  truth value by means of experience, and so, E would not 
belong to F~P, C) and -~E would be a member of B(P, C). 

With these conceptual tools at hand, the central thesis of our approach 
can already be made explicit; we will first state it in informal terms: 
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(1)i. 

ii. 

The epistemic aim of any scientific community is to solve its 
epistemic problems by means of theories having the highest 
degree of verisimilitude. 

The verisimilitude of a theory T at moment t is an increasing 
function of the degree of similarity between T and Et, and also 
an increasing function of the rigour of Et. 

This informal characterization of the methodological approach to veri- 
similitude can be made explicit in an indefinite number of formal ways; I 
am going to consider the following: 

(2)i. The similarity between two statements A and B is given by 

Sire(A, B) = p(A & B) /p(A V B) 

= p ( A & B / A V  B). 

ii. The rigour of a statement A is given by 

Rig(A) = 1/p(A). 

iii. The verisimilitude of T(E "II"(P,C)) in the light of E(E 
E(P, C)) is given by 

E) = E). Rig(E) 
a: v E). p(E)] 

= p ( T / E ) / p ( T V  E). 

Neither (1) nor (2) are so much analytical definitions as mere hypothe- 
ses, whose correctness or incorrectness is to be decided by contrasting their 
results with researchers' real practice, rather than by a priori arguments. In 
any case, some clarification will surely be welcome. 

An aspect of our function 'Sim' that can look strange is that it gives the 
minimal value (zero) to all pairs of incompatible statements. In fact, this 
'problem' will be solved in the next section, when an underlying notion of 
similarity or distance between points of the logical space will be assumed. 
For the moment, take into account that no such notion has been supposed, 
and so, there is no longer any reason to think that the 'points' in the logical 
space outside the extension of a statement can be 'close' to it in one sense 
or another. That is, we are simply 'putting into brackets' those reasons that 
could make us think that two contradictory statements can describe more or 
less similar situations, since those reasons can be considered separately. 

The 'epistemic problems' referred to in (1.i) are of the kind shown by 
the examples given several paragraphs above, that is, 'epistemic problems', 
not of the type 'What is a man like me doing in a lab like this?' 
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The notion of verisimilitude underlying my approach is sketched in 
(1 .ii): I assert as a meta-scientific hypothesis that the degree of verisimili- 
tude (or 'apparent degree of closeness to the full truth about an epistemic 
problem') given to a theory by a scientific community depends on two 
subjective factors: the degree of similarity between that theory and the 
conjunction of the empirically accepted 'data', on the one hand, and the 
'strength', 'content' or 'rigour' of that conjunction of data, on the other 
hand. The subjective nature of these factors does not imply that they are 
completely arbitrary: for example, if both notions are defined by means 
of probability (as in (2i-ii)), then they will be constrained by the laws of 
probability theory. As has been stated, additional subjective factors will be 
introduced in the next section. 

According to (2i), the similarity between two statements is equal to 
the probability of their 'coincidence', that is, to the probability of both 
being true, assuming that at least one of  them is true. A direct consequence 
(already commented on) is that two incompatible propositions always have 
a zero degree of similarity. I think this is surely what has prevented oth- 
er authors from choosing (2i), or a related notion, as (the basis of an) 
interesting concept of verisimilitude, preferring to work with the idea of 
'symmetric difference' (in our probabilistic scenario it would be expressed 
as ' p ( ( a  & -~B) V (B & -~A))', or ' p (a  A B) ' ;  when A A B is included in 
A A C, it is said that B is closer to A than C 'in the naive sense'). 9 After 
all, the notion of truthlikeness had been created to allow some false theo- 
ries to be 'falser' than others (as expressed by Newton-Smith (1981)), and 
(2i) does not allow to make this difference between 'refuted' theories (that 
is, theories contradicting some supposedly true empirical statement). But 
it will be argued below that in some scientific contexts (2i) is an acceptable 
notion of similarity between statements, 1~ and more sophisticated defini- 
tions of verisimilitude will be based on it, and so, it is interesting to study 
it in the first place. 

As regards (2ii), my hypothesis is that the rigour of a statement is 
an inverse function of its prior probability, that is, the less probable A 
is (not assuming any other synthetic statement), the more rigorous it 
is. So, our concept of rigour is akin to the notion of 'logical content' 
(Ct (A)  = 1 - p(A)).  The precise mathematical function defining ' R i g ( a ) '  
has been chosen arbitrarily: this choice is justified only by its logical con- 
sequences. 

The last observation is also applicable to the definition of Vsl:  tak- 
ing the product of Sire  and Rig, instead of any other function, is an 
arbitrary decision, but it will also prove its adequacy by means of its 
consequences. 11 



VERISIMILITUDE, STRUCTURALISM AND SCIENTIFIC PROGRESS 31 

Therefore, it is the moment to present the main theorems derivable from 
(2iii). I will offer a sketch of the proof only in those cases were it is not 
immediately obvious. 

(3) 
(4) 
(5) 
(6) 

I f T  = Tautology, then VSl(T, E) = 1. 
If T = Contradiction, then V~I (T,  E )  = 0. 

IF E = Tautology, then VSl(T, E) = p(T). 
If E = entails T, then Vsl(T, E) = Rig(T). 

These four theorems state some very acceptable conditions of adequacy 
for VSl. It must be noted that this function can take any non-negative value, 
hence the truthlikeness of a tautology (i.e., one) is really a small value. 
(5) states that the 'prior' verisimilitude of a theory is identical to its prior 
probability, while, according to (6), the verisimilitude of a 'confirmed' 
theory is identical to its rigour. 12 

(7) If T entails E, then V81 (T, E) <_ V81 (T, E & F). 

Proof: If T entails F,  then p(T/E) <_ p(T/E& F), and p(T V E) >_ 
p(Tv 

This theorem indicates that success in prediction involves increase of 
verisimilitude. 

(8) If E entails -~T, then V81 (T, E) = O. 
(9) If E entails T and T entails T ~, then 

VsI(Tt, E) (_ VsI(T,E). 

Proof: If T ~- T', then p(T) < p(T')  and Rig(T') < Rig(T). 

(10) If T entails T t and T t entails E, then 

wl( r, E) < Wl(Tt, E). 

Proof: I f T  ~- E, then VsI(T,E)= p(T/E)/p(E)= p(T)/p(E) 2. 
(9) affirms that between theories confirmed by E,  the strongest is the 

best, while (10) does the same with the weakest of those theories explaining 
E. This should not be taken as entailing that E is the best theory under its 
own light', because E does not belong, by hypothesis, to qY(P, C), that is, 
it is not the statement of a theoretically acceptable solution to P;  usually, 
E is rather a part of P.  But (6) makes us see that, even considering E 
as an 'optimal solution' to E itself, VSl (E, E) will be only Rig(E), and 
so, to increase the level of verisimilitude of our knowledge we should find 
some new empirical evidence. Theories may be useful in this case at least 
in suggesting new predictions. 
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(11) If T is closer to E than T t in the naive sense (that is, if Mod(T)  
z~ Mod(E)  C_ Mod(T')  A Mod(E) ,  or, in an equivalent for- 
mulation, if T &-~E entails T '  and T ' &  E entails T), then 
Vs,(T,E) < W~(T',E). 

Proof: If (T&-~E)  F- T', then (T&-~E)  F- (T '&-~E) ,  and so 
p(T&~E) < p(T'&~E); since p(T V E ) =  p(E) + p(T&~E) and 
p(T'V E)= p(E)+ p(T'&-~E),wehavethatp(TV E) <_ p(T'V E). 
On the other hand, if (T '  & E)  F- T, then (T'  & E)  F- (T & E),  and so 
p( T' & E) <_ p( T & E); this entails that p( T' / E ) < p( T / E ). 

These theorems indicate that the Miller-Kuipers' relation of 'naive 
closeness' is a good criterion (that is, a sufficient condition) for knowing 
whether a theory has more verisimilitude than another in the light of some 
empirical evidence E. But the naive closeness relation should not be used 
as a necessary condition of truthlikeness (see below for some cases in 
which we have comparisons of verisimilitude but not naive closeness). 

(12) IfT&EentailsS, thenVsl(T,E)<_ Vsl(T&S,E).  

Proof'. The antecedent of (12) implies that T & S is closer to E than T in 
the naive sense. 

(12) shows that a theory can be improved by joining to it any hypothet- 
ical statement implied by the conjunction of the theory and the empirical 
evidence. An interesting corollary of (12) says that if S is confirmed by E,  
then T & S will be more truthlike in the light of E than T. 

The following metatheorem expresses the 'objectivist' character of our 
function Vsl : 

(13) Theorems (3)-(12) are independent on the subjective function 
of probability p and on the languages in which theories and 
empirical evidences are stated (if the same relations of entail- 
ment  are valid in those languages). 

Proof: It is obvious, since p is,only assumed to obey the laws of probabil- 
ity theory, and nothing has been assumed with respect to those languages, 
except that the relation of entailment remains preserved under transla- 
tion. 

(13) guarantees that every researcher assuming the antecedents of the- 
orems (3)-(12) will always agree with their conclusions, supposed that 
his epistemic values and attitudes are represented fairly by V~I. It doesn't  
matter either what languages they use, or whether they assign a higher 
or lower probability to T, E and so on. From (11) we can assert that the 
Miller-Kuipers definition also fulfills (13). 
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Now I will offer some theorems in which some comparisons of proba- 
bility between theories are assumed. 

(14) Ifp(F/E) <_ p(F/T&E), thenVsl(T,E) <_ Vsl (T,E&F).  
(15) If p(T)  _< p(T'), and E entails T and T', then Vsl(T', E) <_ 

V~I(T, E).  

(16) If p(T) <_ p(T'), T entails E and T'  entails E,  then 
Wl(T,F.) < E). 

(17) I fp(X/T&E) < p(S/T) , thenVsl(T&S,E) < Vsl(T,E). 

Proof of (17): It can be shown that p(S/T&E)  <_ p(S/T) entails 
p(S/T&E)  <_ p(S V E/T  V E) (since p(S/T) is always lesser than 
p( S V E /T  V E)  ), and this implies that Sim( T & S, E)= p( ( T & S) & E) / 
p((T & S) V E) <_ p(T & E)/p(TV E)=Sim(T,E)). 

(18)a. If F is statistically independent of T, of E,  and of T & E, then 
VSl(T,E) <_ VSl(T,E& F). 

b. Let T, E and F as before, let p(T) = p(S), let Vsl(T, E) = 
Vsl(S, E), and let S entail F; in that case Vsa(T, E& F) <_ 
Vsa (S, E c~7, F).  

Proof of (18): (a) If A and B are statistically independent, then p(A & B) = 
p(a)p(B); so, if the antecedent of the theorem is true, then, as p(T V 
(E&F))  < p(TV E), we have that VsI(T,E ) = p(T&E)/[p(TV 
E)p( E)] _< p(T & E)/~)(T V ( E & F) )p( e)] = p(T & E)p(F)/[p(T V 
(E& F))p(E)p(F)]= Vsl(T,E& F). 

(b) Just note that S ira( T, E & F) < S im( S, E & F), since by hypothe- 
sis Sira(S,  E)  = Sire(T, E), and hence p(T & E & F) <_ p(S & E & F) = 
p(S & E), while p(S V (E & F)) <_ p(T V (E  & F)) .  

(14), (15), (16) and (17) are analogous to (7), (9), (10) and, more or less, 
(12). (14) substitutes 'strict prediction' in (7) by some kind of 'probabilistic 
prediction': if a new fact is not just implied, but only statistically supported 
by a theory, its discovery will make it increase the verisimilitude of this 
theory. Note that the antecedent of (14) is also equivalent to the condition 
'p(T/E) <_ p(T/E& F)', that is, the inductive support of T increases 
when passing from E to E & F. 

(15) and (16) allow to see why naive closeness is not a necessary 
condition to make comparisons of truthlikeness possible. (17) shows a 
way of eliminating certain hypotheses from a complex theory, or, from 
another point of view, a criterion to know whether a hypothesis must be 
attached to a theory or not. 
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(18a) indicates that to pass a test, in the weak sense of not being con- 
firmed nor disconfirmed by it, does not make it decrease the verisimilitude 
of a theory. 

(18b) tells that to be corroborated by the new data (i.e., to predict them 
or to explain them) is better than merely to be compatible with them. 

The following two theorems will connect verisimilitude with logical 
content and inductive support: 

(19) If p(T/E) = p(T'/E) and p(T) <_ p(T'), then V~I (T', E)  _< 

V~,(T,E). 
(20) If p(T) = p(T') and p(T/E) <_ p(T'/E), then V81 (T, E) ~ 

V81 (T', E). 

Proof: (19) Ifp(T/E) = p(T'/E), then condition p(T) _< p(T') is equiv- 
alent to p(T V E) <_ p(T' V E). (20) If p(T) = p(T'), then condition 
p(T/E) < p(T'/E) is equivalent to p(T' V E) <_ p(T V E). 

(19) indicates that, between theories with identical 'inductive support', 
those with more content must be preferred, whereas according to (20), 
between theories of equal content those 'better confirmed' will also be 
more truthlike. 

What kind of scientific methodology emerges from our meta-scientific 
hypothesis (2)? It seems to be a nice (and realistic) mixture of 'falsifica- 
tionism' and 'inductivism':. (7) and (8) are just the main Popperian rules, 
whereas (3), (9), (12) and (15) express a preference for 'bold' theories in 
well-determinate cases. On the other hand, (i0), (t6) and (20) make us 
choose 'well confirmed' or more probable hypotheses (also in determi- 
nate circumstances). In some theorems the 'mixture' is absolute: (14) and 
(17) correspond more or less to the Popperian rules of 'corroboration' and 
'falsification', though stated in probabilistic terms, and (19) allows us to 
prefer a 'bold' theory with the proviso that it is well confirmed. 13 All this 
should not be surprising, since in the last formulation of (2iii) it is clear 
that the verisimilitude of a theory is an increasing function of its 'inductive 
support' (i.e., 'p(T/E)') and of the content of 'T V E '  (and so, ceteris 
paribus, of 'T '  and 'E ' ) .  

It should be remembered that no concrete method of giving values 
to function 'p' is assumed here; I am only supposing that scientists are 
able to make at least qualitative comparisons of 'prior probabilities' or 
of 'empirical confirmation' between hypotheses. These comparisons can 
be, from my present point of view, completely subjective, except in their 
fulfillment of the laws of probability calculus. Of course, they can be 
based on any sophisticated statistical method as well. In fact, my approach 
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is completely neutral with respect to the debate between Bayesians and 
anti-Bayesians, for example. 

This is not the place to give a detailed historiographic account of the 
former theorems' adequacy to actual scientific practice, but it can be seen 
at least that (7), (8), (14) and (18) are widely used in most scientific 
disciplines; in a similar way, (9), (12) and (15) represent the usual method of 
justifying the selection of 'axioms' or 'hypotheses' from which a scientific 
theory or argument is built. (10) and (16), on the other hand, can be taken as 
an expression of the 'principle of simplicity' if we assume that simplicity 
covaries with probability: suppose, for example, that every single axiom A 
has the same probability and is independent of the others; hence, a theory 
explaining an empirical fact with the help of a smaller number of axioms 
is preferable to another theory explaining it through a more complicated 
set of them. 14 Lastly, (20) is a methodological principle held by every 
non-anti-inductivist researcher. 

Rules (11), (17) and (19) do not seem as easy to exemplify in the history 
of science as the others do, but perhaps a thorough inspection of concrete 
examples would show that they are also used in scientific practice. 15 

It must be indicated that comparisons of verisimilitude expressed in 
(14)-(20) are dependent, of course, on the subjective probabilities assigned 
by each researcher or community to theories and empirical data; if these 
subjective probabilities depend also on the chosen language (for example, 
if they are constructed with the help of some formal inductive logic), so 
will verisimilitude. But, in any case, agreement about the antecedents of 
these theorems will always ensure agreement about their consequents. 

3. AVOIDING NAIVE FALSIFICATIONISM 

It has been said over and over again that researchers usually do not elim- 
inate their theories immediately when these have been 'falsified'. More 
specifically, one of the main goals of the verisimilitude programme was 
to provide a conceptual framework allowing us to recognize in the history 
of science a series of false theories progressively closer to the truth. Does 
this entail that our function V~I cannot satisfy the aims it was designed to 
fulfill? 

It must be remembered that Vsl was presented only as apartially valid 
model of scientific research, that is, it was supposed to be valid only in cer- 
tain epistemic contexts (those where falsification of a hypothesis amounts 
to its full rejection). Of course, in many other contexts the strategies asso- 
ciated to V.s i will not be useful, but in those cases our general statement (1) 
can still be perfectly valid. It is not difficult to develop several notions of 
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verisimilitude more or less directly related to (2) and preserving its major 
virtues. I am going to present here four of them, one of 'linguistic' char- 
acter (it takes into account the linguistic structure of some propositions) 
and three of 'approximative' nature (they will be based on an underlying 
notion of similarity between models). 

Let A now be a conjunction of n statements, A1, . . . ,  An; let I(A) be 
Po({ 1, . . . ,  n(A)}) - 9; and let r be equal to {Ai~lai [ I C I(A)}.  Stated 
in easier terms, A is the set of all partial conjunctions that it is possible to 
construct from the single conjuncts belonging to A. 

Hence we can define: 

(21) Vs2(T,E) = max(Ej E ~)V~I(T ,  Ej ) .  

(21) expresses more or less faithfully the practice of many 'normal' 
researchers (in Kuhn's sense): it amounts to 'ignore the anomalies' and 
takes into account only those empirical laws that do not disconfirm the 
theory. Two interesting theorems derivable from (21) are the following: 

(22) Let E be the conjunction of n empirical regularities 
El,  E2, . . . ,  E~ each one being statistically independent of the 
others and of their mutual conjunctions, and suppose that for 
every Ei, T entails El, T entails -,Ei, or T and Ei are statis- 
tically independent; so Vs2(T, E) equals Vsl (T, E(zr)), where 

E(7-) is the conjunction of all Ei's compatible with T. 

(23) If (a) the Ei's are as stated in (22) also for a theory S, (b) 
p(T) <_ p(S), (c) every Ei entailed by T is entailed by S, and (d) 
every Ei contradicting S also contradicts T, then Vs2(T, E) <_ 
w2(s, E). 

The proof of (22) is very simple if one remembers (18); (23) derives 
from (22) and (18b) (the last theorem entails that the Ei's independent of 
T must be either independent of S or entailed by S, and so, they will give 
more verisimilitude to S than to T). 

Our theorem (23) is closely related to several results in the verisimilitude 
literature; for example, it can be compared with Kuipers' 'rule of success', 
Zandvoort's 'rule of explanatory success', and Ortowska's definitions of 
verisimilitude. 16 In the last case, it should be noted that my result is 
a theorem, while Ortowska starts with precisely this definition. In the 
case of Kuipers and Zandvoort, the main difference is that, according 
to them, if A is empirically more successful than B, then B can not be 
objectively closer to the truth than A; from my own approach, there is no 
such thing as 'objective closeness to the truth', and then, an expression 
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of the 'rule of success' like that presented by Kuipers and Zandvoort has 
little methodological significance. In the second place, Kuipers insists on 
the non-reversibility of the judgments of verisimilitude made with the help 
of his 'rule of success' (since this is what makes it possible as a rule); our 
(23), on the contrary, allows theory T to be more verisimilar than S in the 
future, in the light of new empirical laws entailed by T but conflicting with 
S. 

Other formal derivatives of Vsl can be presented if a notion of closeness 
between models is at our disposal. Let us suppose that this notion is 
represented by a uniformity in Moulines' sense. 17 A uniformity L/is a set 
of sets u, consisting each one of those pairs of models (m, n) such that ra 
and n are at least as similar as u allows (u, then, expresses a 'degree of 
similarity', 'degree of precision' or 'margin or error'). The mathematical 
constraints on/g can be seen in the work referred to in note 17. Of course, 
our u's can be understood also as distances between linguistic constituents 
(in Niiniluoto's style, for example), or with more relaxed constraints. 

With the help of the notion of uniformity we can define the following: if 
A is a single proposition (i.e., not considered as reducible to a conjunction), 
then A ~ will be the statement asserting that the true state of affairs is at 
least u-close to some model of A; so we have that Mod(A ~) (the set of 
models which make A** true) is {m [ 3n E Mod(A), (re, n) C u}, with 
u C/g. Of course, Mod(A) _C Mod(A**), and hence A entails A ~*. Lastly, if 
B is the conjunction of statements A1,.. . ,  A,~(A ) , then B '~ will be defined 
as the conjunction of A~, . . . ,  A~(a). 

The approximative definitions of verisimilitude that we can derive from 
here are these: 

(24) V s 3 ( T , E , v ) =  Vsl(T,  EV). 

(25) Vs4(T ,%E)  = Vsl(TU,E).  
(26) Vss(T, u, E, v) = Vs l (T  ~, E~). 

Here u and v are assumed to be the margin of imprecision of theoretical 
and empirical statements respectively. An example of how Vs3,4,5 work 
is offered in Figure 1, where T and S have zero verisimilitude accord- 
ing to VSl, but T is more verisimilar than 5" according to Vs5, since 
p(T ~ e EV)/p(T '* V E ~) is very high. 

The theorems proved for Vsl are directly valid for V,S3,4,5, taking into 
account that we are now handling 'blurred ' statements. Note that T can 
contradict E while the values of Vs3,4,5 associated to them can be very 
high. 
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Fig. 1. 

Of course, the approximative strategy is compatible with the linguistic 
one, as the following definition shows: 

(27) Vsz_5(T,u,E,v) = max(Ej  C g)Vsa(T~,Ey). 

4. APPLICATION TO THEORY-NETS 

The definitions of verisimilitude presented in the preceding sections are 
almost directly applicable to 'Sneed-like' scientific theories. From the 
structuralist viewpoint, theories are sets of what are called 'theory ele- 
ments ' ,  that is, couples TE = (K, I), where I is a set of 'intended 
applications' (empirical systems of a certain sort), and K is an ordered 
set (Mp, M, Mpp, r, C, L). whose elements are, respectively, a set Mp 
of 'potential models '  (those systems to which it makes sense to apply 
the theory), a set M of 'models '  (those systems actually satisfying the 
theory laws), a set Mpp of 'partial potential models '  (those subsystems 
of members of Mp that can be determined without the help of the theory 
specific concepts), a function r that 'picks out' the non-theoretical part of 
each member of Mp (and can be also extended to subsets of Mp and of 
Po(Mp)), a set C (C Po(Mp)) named 'the global constraint' (those subsets 
of Mp that fit certain second level conditions) and a set L of 'links' (those 
elements of Mp that fit certain conditions relating the theory with other 
ones). 

The 'content' Cn(I() of a theory element (K, I) is defined as r (Po(M)N 
C N Po(L)).  Lastly, the 'empirical assertion' of this theory element is the 
proposition affirming that I C Cn(K) (i.e., that the empirical systems to 
which the theory element is applied really fit its axioms, constraints and 
links). 
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What we have called 'theory' in the previous sections can simply be 
equated with this notion of 'empirical assertion' of a theory element. 
It is 'empirical' in the sense that it refers to a set of empirically given 
systems, but it is really a 'theory' in the classical sense of the word, i.e., a 
hypothetical proposition designed to explain some facts. I will abbreviate 
' I  E Cn(K)'  as 'T '  if [ and K are obvious. 

Structuralists have remarked that I must be 'empirically determinable'; 
if it is not, then theory elements which contain it will be 'vacuous'. This 
empirical determinability includes two conditions: it must not require the 
application of the theory's specific concepts, and it must not be made by 
purely formal means. 18 They seem to talk about this determinability as if 
the only important question were to know the logical extension of I (that 
is, to know whether a given system belongs to I or not); but it is quite clear 
that scientists not only try to empirically determine what systems they refer 
to, but also what propositions are true about those systems; they make 
measurements, observations, experiments, and so on, and report them in 
the form of 'empirical statements' which the theory has to explain. So, the 
notion of 'empirical regularity' seems as necessary to describe scientific 
activity as that of 'theoretical statement'. These regularities of I whose 
truth value can be determined without the help of the theory's specific 
concepts will now be our 'empirical statements'; I will refer to them as 
' I  E ER',  or simply as E when I is supposed. 

We already have the stmcturalist equivalents to ~'(P, C) and IE(P, C). 
The 'background assumptions' of Section 2 need not be changed now in 
any way, and so, the only element of our conceptual apparatus that remains 
to be translated to the structuralist scenario is the subjective function of 
probability on the elements of ~(P,  C) U ~ P ,  C) that we used in Sections 
2 and 3, but nothing in the structuralist apparatus precludes the use of this 
concept of probability. 

Therefore, the verisimilitude of a theory element can be defined accord- 
ing to any definition presented in Sections 2 and 3. For example: 

(28) Vsl (TH, E) = p(T /E) /p (T  V E), 

where 'TH'  is ( t( ,  I ) ' T '  is ' I  E Cn(K)'  and ' E '  is some non-theoretical 
statement ' I  E ER'. 

Of course, the same methodological strategies derived from each def- 
inition of verisimilitude in Sections 2 and 3 are applicable to theories 
expressed in structuralist terms. 

The point now is that, according to the 'non-statement view', interesting 
scientific theories are not reducible to isolated theory elements, but to 
certain collections of them. These collections are called 'theory nets', and, 



40 JF_S~S R ZAMORA BONILLA 

basically, they are sets of theory elements connected by a relation a of 
'specialization'. A theory element (K1, I1) is said to be a specialization 
of another one (K2, I2) (abbrev.: TH1 ~ TH2) if and only if I1 C_ I2, 
M1 C_ M2, C1 C C2, L1 C_ L2, Mpl = Mp2 and Mppl = Mpp2. That is, 
the 'special' theory element refers to a restricted set of systems, but makes 
a stronger assertion about them. 

A theory net N T  = (N, a), where N is a set of theory elements, is called 
'connected' when for every TH1 and TH2 in N, either (1) TH1 a TH2 or 
TH2 a TH1, or (2) there is another TH3 in N such that TH1 cr TH3 and 
T H2 a T H3, or T H3 a T H1 and T H3 ~r T H2; that is, in a connected theory 
net every two elements either are related by the specialization relation, 
or have a common specialization, or both are specializations of another 
element. 19 I will restrict my discussion to connected theory nets. 

The assertion N T A  of a theory net is the conjunction of all its elements' 
assertions; that is: 

(29) ' N T A '  = for all THi E N, I i C Cn(Ki). 2~ 

Now it is easy to define the degree of verisimilitude of a theory net; for 
example: 

(30) Vsnj  (NT,  t) = 

= E ( T H i  C N) (Vsj(THi,  Ei(,)) - Vsj(Taut ,  Ei(t))) 

= E(THI  E N) (Vs j (THI ,  Ei(~)) - 1) 

= E ( T H i  e N) (Vs j (THi ,  Ei ( t ) ) ) - INI ,  

where subindex j indicates which definition of verisimilitude is used, t is 
a moment of time, Ei(t) is the total empirical evidence on/1 at t, and I NI 
is the cardinality of N. 

The reason for subtracting the verisimilitude of a tautology from each 
term in (30) is to avoid increasing a theory net's degree of verisimilitude 
by adding empty theory elements (that is, those in which Cn(Ki) = 
Po(Mpp)), whose degree of verisimilitude would be just 1 by (3). This 
would result in Vsn j (NT ,  t) taking negative values, but this is really 
not important, since the numerical values of our verisimilitude functions 
are arbitrary: the only important thing is whether these values increase or 
decrease through time, and if they are higher or lower with respect to other 
theories. 

If no empirical fact is known about a given Ii at t, we can take El(t) as 
the tautology '//  E Po(Mpp)'. 

If Vsj is one of our approximative functions of verisimilitude, it must 
be taken into account that uniformities have now to be defined on sets 
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of models, since our new statements 'T '  and 'E '  refer to such kind of 
sets. 21 

(30) is closely related in spirit to Niiniluoto's definition of 'cogni- 
tive value of a structuralist theory', though there are several important 
differences: 22 in the first place, Niiniluoto's definition applies to theory 
elements rather than to theory nets, and so it is subjected to the problem 
that a theory element can have an indefinite number of intended applica- 
tions (note that sets Ii are things like 'steam machines', 'planetary systems', 
'perfectly competitive markets', and so on); it does not seem rational to 
define the epistemic value of a theory through the sum of its success with 
respect to all such systems; on the contrary, the number of theory elements 
(and of 'kinds of applications') of a theory net is surely definite. In the 
second place it can be noted that (30) takes in each term a different theo- 
retical statement (that is, T0, while Niiniluoto refers always to the same 
theory. In the third and last place, our definition is of epistemic nature, 
while Niiniluoto's is more objectivist: he gives the 'real' total distance 
from a theory to its intended applications; but we have seen in Section 2 
that this kind of objectivism about truth-likeness is hardly defensible; in 
the same sense, (30) is useful for developing methodological models of 
scientific research, while it is difficult to see how this would be possible 
from Niiniluoto's definition. 23 

5. STRUCTURALIST CRITERIA OF SCIENTIFIC PROGRESS 

My notion of 'verisimilitude of a theory net' allows us to be more specific 
about scientific methodology than structuralists have usually been. It must 
be remembered that the deepest assertion about scientific progress that can 
be found in the Architectonic is that a theory evolution (i.e., a temporal 
series of theory nets suitably connected) 24 is progressive if and only if every 
intended application that was 'firm' at a given moment of the evolution, is 
also 'finn' at any later moment. About the notion of 'firm' application, we 
are simply referred to scientists' attitudes with a laconic comment: "The 
aim of the present conceptual framework is not to attack the unsolved 
problems of confirmation theory". 25 

In spite of this, some definition like (30) can serve as a device for 
generating methodological models for large pieces of scientific research. 
Two general strategies are directly suggested by a shallow inspection of 
(30): 

(A) To study which definition Vsj of verisimilitude of theory elements 
can better describe the epistemological attitude of a given scientific com- 
munity, and to derive from it the corresponding methodological theorems. 
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According to this point of view, scientific progress can take place by 
increasing the degree of truthlikeness of individual theory elements (either 
because of the discovery of new empirical laws or because of changes in 
the axioms defining the theory element). 

(B) To study which methodological attitudes derive from (30) taking 
into account the global structure of each theory net. From this point of 
view, progress can take place through the simultaneous consideration or 
manipulation of several theory elements. 

I will call the first strategy 'the micro-level' strategy, and reserve the 
name of 'macro-level strategy' for the second, a6 As methods of evaluating 
and increasing truthlikeness related to the first level have already been 
sketched in Sections 2 and 3, I will directly pass to the macro-level. 

The most important macro-methodological strategies for increasing 
truthlikeness are the extension of a theory net and the fusion of several 
previous theory nets. The first strategy amounts simply to add to a given 
theory net some new theory element (or elements); this can be done in two 
ways: the new theory element TtI '  can be a specialization of a previous 
TIt  E N, or not; in the last case, there must be some Tt t  in N such that 
TI1 cr TH r, if TIU is to be included in N. In both cases, the verisimilitude 
of the net only increases if the new theory element is better than the 
tautology, and decreases if there are no 'empirical facts' to be explained. 

For the second strategy, let us suppose that we have two theory nets 
NT1 and NT2, with no theory element in common; in this context, if a 
new theory element TIU is formulated such that every theory element in 
NT1 or NT2 is a specialization of TH', this implies that N1 U N2 U {TH'} 
forms the basis of a larger theory net NT3, whose verisimilitude will be 
the sum of Vsn(NT1, t), Vsn(NT2, t) and Vs(T', E').  27 

We can call 'extension' and '  unification' the first and the second macro- 
strategies, respectively, and it is clear that they are widely used and required 
in scientific practice, independently of what underlying notion of truthlike- 
ness is held by each scientific community. 

A paradigmatic example of 'unification' is that of Newtonian mechan- 
ics, which unified under a common theory element ('Newton's second law') 
most of the physical theories of his predecessors (for example, Galilei's 
theory of falling bodies and Kepler's theory of planetary movement, though 
in fact these theories were absorbed by Newton's only as 'good approxi- 
mations'). In the same context, the addition of Coulomb's law to classical 
mechanics can be seen as an example of 'extension'. These historical cases 
represent an increment in verisimilitude, according to our definitions, if 
and only if each individual theory element contributes to the theory net 
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with a degree of truthlikeness greater than 1, that is, if and only if they can 
explain some new empirical regularity. 

I will finally give a definition of "progressive theory evolution' deriving 
from (30). Let t(i) be the moment at which the theory net NT~ is formulated 
for the first time, and suppose that if i < j ,  then t(i) < t(j). 

(31) A theory evolution is progressive in the sense of j if and only 
if for every m and for every n < m: 

(i) maxi_<,~ Vsnj(NTi,  t(n)) <_ maxj_<m Vsnj(NTj ,  t(m)), 
and 

(ii) at least for some m and n this inequality is strict. 

Expressed in nonformal terms, definition (31) amounts to saying that a 
theory evolution is progressive just if at every moment there exists some 
theory net in the evolution that is more verisimilar than any other net was 
before. It is important to note that individual theory nets do not have to 
experience a constant increment of verisimilitude: if a net loses part of its 
truthlikeness but a more successful one is proposed, the theory evolution 
as a whole will still be progressive. 

Neither is it necessary that the most verisimilar theory net at a given 
moment is the 'newest' one: 'new born' theory elements can take a long 
time to prove their real value, since they can depend on the empirical 
regularities found in the future. 

(31) also serves to talk about progress in the shift from a theory evolution 
to another. For example, if the old theory elements are mathematically 
reducible to the new ones, then these will entail all the empirical laws 
explained by those, and hence the new theory evolution will have more 
verisimilitude than the previous one. This can be true even if the reduction 
is of  approximative nature: in this case, the empirical regularities explained 
by the old theory elements will be also explained by the new ones if the 
old margin of imprecision is kept; and, if a stronger margin is assumed, 
the old theory elements will surely not explain the new empirical laws. 

The notion of progress derivable from (31) can also be contrasted 
with those of Lakatos and Stegmiiller. Roughly, these authors distinguish 
between 'theoretical' and 'empirical' progress; according to Lakatos, the 
first amounts to the prediction of novel facts, and the second to the con- 
firmation of these predicted facts. Stegmtiller reduces these notions to the 
structuralist framework, and asserts that theoretical progress is the expan- 
sion of the set of intended applications of a theory or the strengthening of 
the theory's assertion, empirical progress being the factual confirmation of 
this expanded or strengthened theory. 28 
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My concept of progress should be understood, of course, as a kind 
of 'empirical progress'. I think this approach is richer than Lakatos' in 
that it does not restrict empirical progress to the confirmed prediction 
of novel facts: other statistical means of increasing the theory's degree 
of confirmation will also produce progress. With respect to Stegmtiller's 
approach, progress for him can only take place by modifying the theory's 
assertion (expanding [ or strengthening K), while my approach allows 
also for increments of verisimilitude of one and the same theory element 
(by finding new empirical facts, for example). In general, I think that my 
approach allows for a higher degree of flexibility in understanding scientific 
progress than that of classical expositions of structuralism, thanks mostly 
to the fact that it takes into account the relation between the theories' 
assertions and the empirical data. 

NOTES 

* I want to express my gratitude to the Philosophical Society of Finland for inviting me to 
take part in a seminar on 'Structuralism, Idealization and Approximation', held in Helsinki 
in September-October 1993, and that to a large extent has been the main encouragement 
to develop the theory I am presenting here. I am also thankful to Professors Theo Kuipers 
and C. Ulises Moulines, who criticized some previous versions of this paper. 
1 Sneed (1971) and Popper (1963). 
2 It is not discussed at all (although it is quoted in references) in Balzer, Moulines and 
Sneed (1987), the most recent full exposition of structuralism. 
3 Balzer, Moulines and Sneed, op. cit., pp. 328-9. 
4 Moulines (1976); it is included with few modifications as a part of chapter 7 of Balzer, 
Moulines and Sneed, op. cir. 
5 Cf. Niiniluoto (1987), pp. 394 ft. 
6 The main exception is the work of Kuipers, especially his paper 'Revisiting the Hypothetico- 
Deductive Method' (Kuipers 1991), and also his (1992). The 'logical reconstruction' of 
scientific methodology developed by Kuipers in the former article has certainly inspired 
some aspects of the model I am going to present in this section and the following one. I 
thank Professor Kuipers for allowing me to see that paper. 
7 See also Zamora Bonilla (1992); the definitions of verisimilitude offered there were for- 
mally more complicated and generated less methodological results. 
8 Cf. Niiniluoto (1987) p. 458 ft., Mormann (1988) and Marquis (1991). In the case of 
Oddie we can even talk of a 'linguistic nightmare', since he accepts that comparisons of 
verisimilitude can be "incommensurable" (cf. Oddie (1988), p. 186 ft.). 
9 Cf. Miller (1978), p. 428, and specially Kuipers (1992), p. 314. For the notion of 'naive 
closeness', see Kuipers op. cit., p. 304. 
i0 (2i) can be approximately related to the psychological 'ratio model '  of similarity pro- 
posed by Amos Tversky, and, more specifically, with 'Jaccard's measure'. Cf. Niiniluoto 
(1987), pp. 27 and 34. Anyway, those measures were defined for pairs of objects, not for 
statements, and, of course, they do not depend on probability functions; so, it is not clear 
whether Tversky's researches can serve as an 'empirical support' for (2i). 
11 V s l  is not, of course, an 'estimator' of a 'real'  degree of closeness to the truth, as for 
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example Niiniluoto's function ver of 'estimated truthlikeness' (cf. Niiniluoto (1987), p. 
269), since I do not believe in the existence of that 'real' degree. On the contrary, Sim is 
more or less related to Niiniluoto's notion of 'distance from evidence' (cf, for example, 
op. cit., pp. 287 and 382 ft.), though stated in a probabilistic rather than approximative 
framework (both frameworks are mixed in (24)-(27) below). 
12 These theorems would not be provable if Rig or Vsl had been defined otherwise. The 
reader can try with Rig(A) = Ct(A)  and Rig(A) = - log(p(A)). 
13 (10) and (16) are not as anti-Popperian as they may seem; cf. Popper (1934), appendix 
*IX, desideratum VIILc. 
14 It is not very clear to me why Popper equated 'simple' with 'bold'  theories: in fact, while 
' A '  seems obviously simpler than 'A  & B '  (isn't it a theory with less hypotheses?), we 
h a v e p ( A & B )  < p(A) (i.e., Ct(A) < C t ( A & B ) ) ,  and so, ' A & B '  is 'bolder' than ' A '  
in Popper's sense. 
15 In any case, one can take (2i-iii) (and our remaining definitions of verisimilitude) as 
normative models of scientific research, or at least as a sort of 'conditional imperative', as 
it has been proposed for methodology in genera1 by Laudan (1984), p. 40. 
t6 Cf. Kuipers (1992) pp. 306 ft. and 325-6; Zandvoort'(1987), p. 238, and Odowska (1987), 
pp. 99 ff. Another comment of Zandvoort's role is offered in Zamora Bonilla 1992), pp. 
359 ft. 
17 See Balzer-Moulines-Sneed (1987), pp. 328 ft. 
18 Cf. Balzer-Moulines-Sneed, op. cit., pp. 86 ft. 
19 Cf. op. cit., p. 173. The authors give a slightly different definition of 'connected theory 
net', but it is formally equivalent to mine, which I consider more intuitive. It must be 
remembered that ~r is a transitive relation. 
20 Op. cit., p. 177. Some more complicated definitions are offered in pp. 178 and 179, but 
they are also reducible to some conjunction of theory elements' assertions. 
21 A uniformity of models induces a uniformity of sets of models: we can stipulate that 
(X,  Y) E U if and only if for every x E X there is y C Y such that (x, y) C u and for 
every y C Y there is x E X such that (y, x) C u: 
22 Cf. Niiniluoto (1987), p. 370. I have also taken from this work the strategy of subtracting 
the verisimilitude of the tautology. 
23 Of course, it is be possible to substitute the objective function of verisimilitude 'Tr'  by 
the epistemic function of 'estimated truthlikeness' ( ' ve r ' )  in Niiniluoto's definition, but 
besides other problems (see Note 11) it must be taken into account that 'ver' ( i.e., the 
expected value of 'Tr'  in the light of some empirical evidence) is really not easy to apply 
in realistic methodological contexts. 
u To avoid prolonging this paper to excess, I refer the reader to Balzer-Moulines-Sneed, 
pp. 216 ff. for the precise definition of 'theory evolution'; however, I want to indicate two 
points with which I do not agree. 

The first point is the condition that each 'new' theory element must be a specialization 
of an 'old'  one (op. cit., p. 218, def. DV-6-B); I think, on the contrary, that new theory 
nets can be added by modifying the previous ones more deeply: in the first place, they 
can add more 'basic' theory elements (that is, elements of which the previous ones are 
specializations); in the second place, they can remove, replace or improve several axioms 
of the old theory elements. 

The second point is that I do not think that in a theory evolution each new theory 
net must replace the older ones. Actually, all the formulated theory elements can be on 
the scientist's table (or drawer) for a long time, without being totally forgotten. (See the 
comments to (31) below). 
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25 Balzer-Moulines-Sneed, op. cit., p. 221. A few lines below they add that a theory evo- 
lution is 'perfect' if and only if every intended application at a given moment is a firm 
application at a later moment. If this idea of 'perfection' means that any 'non-perfect' theo- 
ry evolution is worse than a 'perfect' one, it is not convincing at all: suppose, for example, 
that we have a more or less trivial theory with only one or two sets of applications, that these 
have become 'confirmed' after a long effort, and that no more applications are proposed 
for this theory in the future; on the other hand, take any theory that successfully explains 
and predicts a large number of phenomena, that is constantly applied to new fields, but that 
always retains one or two anomalies. Must we take seriously the idea that the first theory 
evolution is 'more progressive' than the second? 
26 Kuipers (1991) talks also about a'macro-' and a'micro-hypothetico-deductive method', 
but he refers with these expressions to the derivation of general and singular statements, 
respectively, from a hypothesis. 
27 Some non-formal requirements about the 'content' of TH'  can be added; for example, 
T / / '  should show that some 'underlying nature' is common to the intended applications 
of NI and N2. 
28 See, for example, Lakatos (1978), Section 2c, and Stegmiiller (1973), definition D18. 
Most of the comments in Notes 24 and 25 are also valid for Stegmiiller's approach. 
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