Why structure is not enough for the empiricist

Philip Georgiadis

I’ll try to present the highpoints of a very interesting failure, Bertrand Russell’s attempt to use structural isomorphism as a methodological approach aimed at linking empiricist knowledge- knowledge of the world of sensations- to the knowledge of their causes, their objective counterparts. Although his pursuit largely failed, it is not without interest to see why structure can still serve as a weak empiricist weapon.

Bertrand Russell in his “The Analysis of Matter” proposed a bottom- up structuralism. He attempted to show that there was an inferential route from the structure of the percepts or sensations to the structure of the external world. According to Russell experience provides the basis for the formulation of physical theories. We have direct knowledge only of the sensations which are events which, in a sense, are within us. The sensations have external causes which make up the so called physical world. Russell claims that the sensations are characterized by space-time continuity. This means that, ceteris paribus, in neighboring space-time points they remain the same or almost the same. Thus percepts lie at the end of causal chains which start from the external world. Russell made the assumption that  we can use these chain ends – the percepts- to gain knowledge of  their origin- the external causes. He employed two hypotheses to map out a route from experience to the world of physical objects. 

Hypothesis 1. Different percepts originate from different causes.

Hypothesis 2. The structure of the external world is isomorphic to the structure of the sensations.

To be clear about the notions of structure and isomorphism we must bear in mind the following two definitions: 

Definition 1. A structure S is defined by a non empty set A of objects and a set of relations R on A, thus S= (A, R).

Definition 2. A structure S = (A, R) is isomorphic to a structure S’= (A’, R’) if there is a bijection  f: A( A’ such that for every relation R in S there is a relation R’ in S’, R(x1....  xn) iff R’ (fx1…. fxn), meaning that if some members of A have the relation R then their correlates in A’ have the relation R’.

“What we assume”, writes Russell, “is something like this: there is a roughly one - one relation between the external cause or stimulus and the percept-i.e between the events just outside the sense-organ and the event which we call a perception. This enables us to infer certain mathematical properties of the stimulus and conversely enables us to infer the percept when we know these mathematical properties of the stimulus.”

Russell’s inferential method does not give us access to the intrinsic qualities of the stimuli but he does not consider this as a worth speaking disadvantage because as he notes nothing in physical science ever depends  upon the actual qualities. If his two premises hold. we can gain access to the structure of the world. This does not mean, however, that we can know the relations holding among the stimuli. What we can know is that the external world relations have certain properties which make them isomorphic to the relations holding among the percepts and this means nothing more than that they share the same logico- mathematical properties. This, in fact, amounts to the claim that nothing but the structure of the external world is knowable.

It is evident that if Russell’s proposal succeeded, we would have  a powerful means of linking the world of experience to the physical world, as experience- based knowledge would in a principled way transform itself into knowledge about the world. 

    However, there are two major problems with Russell’s structuralist scheme: The first is that for the isomorphism premise to hold a necessary condition is that there is a one- one correspondence between the two domains- the domain of causes and the domain of percepts- and the hypothesis 1 does not fully cover this condition as it works only one way: to every different percept we have a different stimulus. Can we claim that the converse is also true? Russell admits that this is not always the case. Different stimuli might establish causal chains ending up at the same percept. For example, it may happen that we see one tree at a distance  but when we approach we discover that there really were two trees, not one. In this case two different stimuli caused just one percept.

Russell does not attempt to investigate under what conditions the converse also  holds- that is, that different stimuli have different percepts. He notes that when there is no discoverable difference in the effects, we can still not be sure there is not a difference in the stimuli, a difference which may become relevant at some later stage. This consideration, he adds, makes all physical inference more or less precarious. Thus we can construct theories which fit the known facts but we can never be sure that other theories would not fit them equally well and this is an essential limitation to scientific inference.

Now such a limitation is a serious problem not merely because it poses a constraint on our inference but because we do not know under what conditions such a constraint is in effect. Under these considerations the structuralist postulate has to take a much weaker form. The structure of the stimuli is isomorphic to the structure of the percepts iff there is a one- one correspondence between the two domains.

The second objection hits at the heart of the structuralist theory of knowledge, as it claims that the view that nothing but the structure of the external world is knowable amounts to the view that nothing significant about the world can be said. Mathematician M.H.A.Newman in  his article “Mr Russell’s Causal Theory of Perception”, published in the ‘Mind’ magazine in 1928,  pointed out that  Russell’s view about our knowledge of the external world amounts to the statement that the world consists of objects forming an aggregate whose structure with regard to a certain relation R is known, say W; but of the relation R nothing is known but its existence. This means that all we can say is that there is a relation R such that the structure of the external world with reference to R is W. Now such a statement expresses only a trivial property of the world. Any collection of things can be organised so as to have the structure W, provided there are the right number of them. Hence the doctrine that only structure is known involves the doctrine that nothing can be known that is not logically deducible from the mere fact of existence, except (‘theoretically”) the number of constituting objects.

    Newman’s objection amounts to the following: if we have two aggregates, aggregate A  and a relation R on it and aggregate B with a relation S on it then there is a way we can decide whether these two aggregates have the same structure. They have the same structure if a one – one correlation can be set up between the members of A and the members of B such that if two members of A have the relation R then their correlates in B have the relation S. The important thing here is that we do have access to each relation and through our knowledge of each relation we can find out whether the two aggregates share the same structure  or not. But if we know a relation R on A and we make the assumption that B has a structure W about which the only thing we know is that it is isomorphic to the structure produced by R on A, the only additional information we get is that the aggregate B has the right number of objects in order to have the structure W and this is so because “any collection of things can be organised so as to have the structure W, provided there are the right number of them”. If the aggregate B has the right number of things then no matter how we have defined a structure W, it will be a structure of B.

      The reason is this: On the one hand we have a collection A on which we have defined a relation R. Thus we have a structure W= (A, R). If we now set up a one – one correlation f between A and B and we define the relation S on B: f(a)Sf(b) iff aRb then we have set up on B a structure which is isomorphic to the structure W. 

    For example, if we have a collection A of three people: Andrew, Mary, George and the relation S : X loves Y and we have somehow discovered that this relation specifies the following pairs: 

(Andrew, Mary), (Mary, Andrew), (George, Mary). 

We also have a collection B of three other people: Olaf, Nora, Edgar and we make three pairs just by replacing the name of Andrew with the name of Olaf, the name of Mary with the name of Nora and the name of George with the name of Edgar. Now we have the pairs (Olaf, Nora), (Nora, Olaf) and (Edgar, Nora).

These three pairs make up a relation R on B which is isomorphic to S. The collections A and B share the same structure. However we have no means to decide whether this relation R has a physical significance. What does R signify, love, hate, indifference?  The fact that we know that the collection B has the same structure as the collection A has not increased our knowledge about B.   
    Therefore every collection of things with the right cardinality can have any arbitrary structure W. The statement that the collection B has the structure W is a mathematical truth which from an empiricist point of view is trivial. Now, the problem is not a failure of Russell’s theory to specify the domain  of objects on which a model of a physical theory is to be defined. The difficulty is that the claim “ B has the structure W always gives us a relation R with this structure and then we have no means to decide whether this relation has a physical significance or not. Thus it appears that Russell’s attempt to replace the ill-fated inductivism with a direct link  between the structure of the perceptibles and the structure of the external world causes has come to nil. Russell himself in a letter to Newman acknowledged defeat by pointing out : “… You make it entirely obvious that my statements to the effect that nothing is known about the physical world except its structure are either false or trivial, and I am somewhat ashamed at not having noticed the point for myself.”

    Thus the question now is. Nothing more can be said in favour of the structural postulate? Well, I think that it is not correct that the only information we can get from Russell’s claim is exclusively about the cardinality of the aggregate under investigation. It tells us something more, it indicates which relations should be excluded from investigation, if the postulate holds.

Using a version of an example mentioned by John Votsis, an advocate of Russell’s structuralism, let’s take: 

1. An aggregate  A with three objects a, b, c and the relation R on A, 

R= { (a, b), (b, a), (a, a)} which specifies a structure W.

2. An aggregate B about which the only thing we know is that it has three objects χ, ψ, ω and that it has the structure W,  that is B is isomorphic to A. Some of the binary relations which we can have on B are the following:
R1={(χ,  ψ), (ψ,χ), (χ, χ) } 

R2={(χ, ψ), (ψ, χ), (ψ, ψ) }

R3={(χ, ψ), (ψ, χ), (ω, ω)}

R4={(χ, ω), (ω, χ), (χ, χ)}

R5={(χ, ω), (ω, χ),(ψ, ψ)}
R6={(χ, ω), (ω. χ),(ω, ω) }

R7={(ψ, ω), (ω, ψ), (χ, χ)}

R8={(ψ, ω), (ω, ψ), (ψ, ψ)}

R9={(ψ, ω), (ω, ψ),(ω, ω)}
Now relations R1, R2, R4, R6, R8 , R9   are isomorphic to R,   while relations   R3, R5, R7 are not. Thus the information that B has the structure W amounts to the exclusion of the relations R3, R5, R7 and consequently another constraint, apart from that of cardinality has been imposed on B. Some of the relations which can be specified on B do not satisfy the structuralist condition and this allows us to limit our investigation to those relations which may possibly hold. Thus the underdetermination becomes less severe but not drastically so. Thus, under these considerations the verdict of triviality appears too strict. Russell’s claim provides us with a list of relations eligible for further investigation. One must admit that the list is too long for any practical use, but it is not insignificant as it tells us which relations cannot hold in the external world. One could view it as a crude selection rule based on empiricist premises.
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