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Problems in the Philosophy of Science (2)


A DEFENCE OF THE CLUSTER CONCEPT THEORY OF NATURAL KINDS

In this essay I intend to show what is wrong with the common dismissal of the cluster concept of natural kinds, and the problems with the resulting theories, as put forward by Saul Kripke and Hilary Putnam.


The 'cluster concept' theory of natural kinds (and of proper names) says that the meaning of a 'general name' (to use J.S.Mill's terminology), or natural kind, can be given as the conjunction of a cluster of properties relating to each term of that natural kind. Thus the cluster of properties that make up the natural kind of tigers, for instance, could be 'feline', 'wild', 'quadrupedal', 'furry', 'yellow and black striped'. Thus an object is a member of this natural kind if it satisfies all, or a weighted most of these properties. And in contrast, if an object does not satisfy all, or a weighted most, of these properties, then it is not a member of this natural kind, and indeed may not be a member of any natural kind at all.


The definition of the cluster concept was developed to answer the problem of what happens if we consider the case of 

(for instance) a normal man, who has properties or attributes that we signify as P1, P2, P3,...Pn, and we ask the question 

"Could we have a man without P1?", "Could we have a man without P2?" etc. Although the answer would seem to be "Yes" in each case, then can we say that the concept 'man' has no meaning?


Kripke's rejection of the cluster concept is based upon the problem engendered by what Putnam calls "abnormal members" - objects that are considered to be members of a particular natural kind, but are not possessed of many of the properties attributed of that natural kind. The example Kripke gives is of seeing a three-legged tiger. According to the dictionary definition of a tiger (which is similar to the list of properties given above), then this 'thing' is not a tiger at all, because it does not satisfy one of the properties normally attributed to tigers. He points out that obviously this is false - we could have a three-legged tiger, so this property is not an essential property.

However, Kripke then goes on to say that we can likewise dispose of all of the tiger's properties and still have a tiger:


...we might (also) find out tigers had none of the 
properties by which we originally identified them.


Perhaps none are quadrupedal, none tawny yellow, none


carnivorous, and so on; all these properties turn out 


to be based on optical illusions or other errors...


so the term 'tiger' does not mark out a 'cluster concept'


in which most, but perhaps not all, of the properties used


to identify the kind must be satisfied. On the contrary,

possession of most of these properties need not be a necessary condition for membership in the kind, nor need it be a sufficient condition. (Kripke 1972 p.121)


How then does Kripke signify membership of a natural kind? The answer to this question is that, whilst most properties of a member are external marks, there are some properties that are

necessary. With this sort of dichotomy, we have the Aristotelian distinction between essence and accident - that is, between those properties that could not be lost or changed without destruction of the object (for destruction here, one can read loss of membership of the natural kind in question), and those that can change whilst the object still remains "identifiably and substantially the same". ( Copi 1954 in Schwartz 1977 p.178)

Also, as Copi points out, "... if we confine our attention to scientific knowledge, Aristotle repeatedly assures us that there is no knowledge of accidents at all, but only of essences."(ibid)


This indeed seems to be the criterion used by Kripke in determining whether an object is a member of a particular natural kind or not:


...statements representing scientific discoveries about 


what (this) stuff is are not contingent truths, but 
necessary truths in the strictest possible sense.


(Kripke 1972 p.125)


It is my belief that this way of talking about members of natural kinds will lead to a problem, and the problem is this;

if we consider members as having one or more essential properties, and also a number of contingent properties, and moreover that the essential properties are essential because they have been found out via scientific discovery, then we can be said to have a two-level hierarchy. However, as Kripke himself points out, we may further discover that those properties that we call contingent may in fact be related to, or follow from, the essential properties. In the case of gold, he admits that, given that its essential property is that it has the atomic structure that it has, then its density (which we perceive as weight), and its colour, and its other metallic properties may follow from its atomic structure, and therefore "they are necessary properties of it, even though they unquestionably are not part of the meaning of 'gold' and were not known with a priori certainty"

As I read it, this seems to say that it may be the case that all the properties of a natural kind are necessary, and if this is so, then the definition of a member of a natural kind can indeed be given by listing the properties that it must have to be a member of that natural kind.


If we use the example of the tiger as given earlier, it could be posited that the so-called contingent properties, such as colour, number of legs, being carnivorous, etc. are all really dependent upon its necessary properties, i.e. felinity, being a mammal, etc. Nevertheless, there seem to be two problems associated with this view, namely that firstly there seems to be no reason why this relationship should hold between necessary and contingent properties, and secondly that there really are three-legged tigers.


To answer the first problem, I am forced to question the whole notion of properties, and of the way in which we categorise natural kinds themselves. It does seem to be true that the property of being tawny yellow in colour does not follow from the property of being feline, but this ignores one vital fact. When we say of something that it may or may not be a tiger, then we are presupposing that it is, for instance, an animal. I am of the opinion that if we were to ask whether a small piece of cheese were a tiger then we would not deny this on the grounds that a small piece of cheese is not feline! On the contrary, we would say that a small piece of cheese is not an animal (or that it is not an animate object). In other words, the fact that felinity may be considered to be a necessary property of a tiger is because it is based upon a 'deeper' concept of categorisation, namely that of being an animal, rather than a vegetable or a mineral. This much seems obvious. However, if we now attempt to go to the 'deepest' level of categorisation, then we may conclude that it is the level of atomic structure (and it is worth noting here that this concept of an essential property being 'what the thing is' has been commonly called 'trivially true'), and it is the case that all the properties of a tiger do indeed follow from its atomic structure - indeed, that this is the case is necessary. Thus we have a conception of all of the properties of an object as being necessary, because they are all based upon its one necessary property - that of having the atomic structure of that sort of thing (in this case, of a tiger).


It has been argued that this view misses the point, because the view of those opposed to the cluster concept theory is really that we cannot define a thing purely in terms of a set of properties that the thing has, and by going to the atomic level, we are not giving a description of a thing at all, but are merely saying that it has some properties. After all, they say, all tigers do not have exactly the same atomic structure, so you haven't really got anywhere. There are tigers that have only three legs - what are we to do with them?


At this point I have to admit that the arguments against a cluster concept do look good, but there is one point that seems to have escaped attention. When they say "There is a three-legged tiger", they are saying, in effect, "There is a tiger that we would normally suppose to have four legs, but this one appears only to have three. Since it is obviously a tiger then it must be an anomaly, and therefore having four legs is not a necessary property of tigers". Viewed in this way, then having four legs is not a necessary property of tigers, but I would have to ask "If this is the case, then how did they know that this was a tiger at all?". The answer here would have to be that it possessed certain other properties that identified it as a tiger, such as its colour, furriness, etc. If we then accept that the number of legs is a contingent property (at least insofar as a description goes), then we have not lost our concept of a tiger.

However, if we then lose all the other supposedly contingent properties (and here Kripke talks about none of the properties by which we originally identified them), then do we still have any conception of a tiger? My point is that if we find something that does not look like a tiger or sound like a tiger, or have any 'tigerish' properties, then how would we know that it is a tiger? The only possible answer would be to look at its internal structure, and here we would find that it has the internal structure of a tiger, and as we found out earlier, at this level, we can define a member of the natural kind of tigers as being 'that which has the atomic structure of a tiger and has properties that necessarily result from that structure'. It seems then that this route takes us to the point that no-one except a scientist will be able to give us a definition of what it is to be a tiger, but they will be able to do so.


There is also the point that in presupposing that what we have before us is a tiger (which is what we do when we say "this is a three-legged tiger"), it does not seem that the fact that it is an anomalous instance actually matters. We must, in having been able to recognise it as a tiger, have recognised certain properties in it, and this is not in contradiction to the cluster concept theory.


Two answers to these seem to present themselves here. The first is the idea that, at least in the case of natural kinds such as gold, one could posit that, although we may believe that we are thinking of a counterinstance, such as gold having the property of being blue or being rubbery, in actual fact we are not doing so - indeed, that it is physically impossible to think of things being other than how they actually are. This would mean that when we say that we can conceive of gold being able to bounce, we are not doing so; instead we are thinking of something other than gold.


 The difficulty with holding this view is that it is almost impossible to defend. It is my word against yours that you are not actually thinking of 'bouncy gold'. However, this view does have the benefit that it does tie in with the criterion of identity that Kripke advocates in his earlier work 'Identity and Necessity'. This is the argument against the possibility of contingent identity statements (which I will not elaborate here), and it has the interesting outcome that if some thing x is identical with some thing y, then x is necessarily identical with y. If we can take x as being the natural kind gold, and y as being the set of descriptions that we (if we believe in the cluster concept theory) believe hold for members of the natural kind gold i.e. its weight, density, colour etc., then they could not be other than  they are, and this would explain our inability to picture gold as having properties other than those that it does indeed have. 


However, the view that I am most interested in is the theory that we should have not a two-level concept of properties with only necessary and contingent properties, but a third level of properties, which I am inclined to call substitution properties.


My reason for positing the existence of these properties is that, for example, in the case of gold, we cannot conceive of changing any of the supposedly contingent properties of gold without there being a substitute property being put in place of them. Thus if we attempt to imagine gold that is not yellow in colour, then the gold must have some colour, be it white, blue green, or whatever. Likewise if gold is not thought of as being heavy, then it must be light.


In the case of the tiger, then the case is more complicated because some properties such as being furry seem to be substitution properties (if a tiger is not furry, then what does it have instead - skin, scales, feathers, or what?), but the number of legs a tiger has seems to be a truly contingent property, insofar as having only three legs seems not to be a property in its own right, in the same way as having fur is.


Although the concept of substitution properties is not one that may come easily to some philosophers, it is one that I think has certain advantages, especially for those who are unhappy with the present anti-cluster concept theories that are advocated by Kripke and others. The main benefit as I see it is that even if we do admit that some properties are indeed contingent, the idea of substitution properties does mean that we can still say that if a thing does change a great number of its properties we can justifiably say that the object has changed. This is in direct contradiction to Kripke, who says that there is no profound difference between an object changing one of its non-necessary properties, and changing all of them. For on my reading, then to be a member of a natural kind, an object must possess not only the essential properties of that kind, but also a certain number of the substitution properties of that kind, for the reason that if it changes many (or possibly in some cases any), of its substitution properties, then it is no longer a member of that natural kind whilst being an anomaly to the 'norm', but it has actually changed to a greater degree than could be tolerated within that natural kind. Thus a tiger that has only three legs and is albino will still be a tiger under Kripke's reading, and indeed under mine, but a tiger that has scales might still be a tiger under Kripke's reading but not under mine.


In conclusion then I do not think that it will ever be possible to entirely resurrect the old cluster concept theory of natural kinds, I feel a reworking of it is better than wholesale dismissal. In addition, whilst my theory about substitution properties may also be misplaced, then I feel that it has certain merits that ought to be considered, especially with respect to species natural kinds.

