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Summary:


In a famous paper of 1913, Otto Neurath argues that both in science and society there occur situations in which two or more alternatives are equally rational. On pain of pseudorationalism (or even spiritism) and an uneconomical loss of resources, the rationalist has to admit that the only rational strategy is to resolve the matter by an auxiliary motive, that is, ultimately by tossing a coin. The present contribution first discusses the auxiliary motive as a contribution to the philosophical theme of ‘choice without preference’ the heraldic animal of which is Buridan’s Ass. Neurath departed from this classical tradition by extending the need for ‘choice without preference’ to the sciences and by investigating the societal implementation of the auxiliary motive. Neurath’s firmly pragmatic stance makes it also possible to understand the auxiliary motive as the limit case of inductive or abductive modes of reasoning, a view which makes possible a certain continuity in the application of pragmatic criteria of theory choice.





Zusammenfassung: 


Eine berühmte Arbeit Otto Neuraths aus dem Jahre 1913 behauptet, daß sowohl in den Wissenschaften als auch in der Gesellschaft unweigerlich Fälle auftreten, in denen selbst schärfstes Nachdenken zu zwei oder mehreren rational gleichwertigen Fällen führt. Zur Vermeidung eines pseudorationalistischen Fehlschlusses (der manchmal sogar in den Spiritismus führt) und um nicht durch das Schwanken die eigenen Ressourcen zu gefährden, empfiehlt Neurath dem Schwankenden als einzige rationale Entscheidungsstrategie das Auxiliarmotiv, das letztlich dem Losen gleichkommt. Die vorliegende Arbeit begreift das Auxiliarmotiv zunächst als einen Beitrag zur klassischen philosophischen Thematik der ‘Wahl ohne Präferenz’, deren Wappentier Buridans Esel ist. Neurath weicht jedoch insofern von der klassischen Fragestellung ab, als er die entsprechenden Fälle auch in den Wissenschaften verortet und sich der gesellschaftlichen Implementierung des Auxiliarmotivs widmet. Neuraths konsequent pragmatistischer Standpunkt erlaubt es auch, das Auxiliarmotiv als einen Grenzfall induktiver oder abduktiver Schlußweisen zu sehen. Dieser Zugang ermöglicht eine weitgehende Kontinuität in der Anwendung der gängigen pragmatischen Kriterien der Theorienwahl.








Otto Neurath’s 1913 paper “The Lost Wanderers of Descartes and the Auxiliary Motive (On the Psychology of Decision)” (VC)� approvingly quotes a passage from René Descartes Discours de la Methode that concerns rules for practical action.


My second maxim was to be as unwavering and as resolute in my actions as possible, and having once adopted opinions to adhere to them, however in themselves open to doubt, no less steadfastly that if they had been amply confirmed. In this I am following the example of wanderers who, on finding themselves astray in some forest, realize that they ought not to vacillate, turning now in one direction and now in another, and still less to stop moving, but to keep always in as straight a line as possible, never for any minor reason changing direction, even though at the start it may have been chance alone which determined them in their choice of direction. If, in thus proceeding, they do not advance in the direction they expected, they will at least, in the final outcome find themselves better located than in mid-forest. (VC, 57-58; 1)�


While Descartes maintained that all theoretical investigations will ultimately reveal clear and distinct ideas, Neurath argues that, not only for practical purposes of daily life but also in science, decisions must be made even if thorough investigation ends up with equally probable alternatives. In such cases Neurath recommends the rationally minded to decide on the basis of an ‘auxiliary motive’, a procedure which does not add any new content to the matter in question but helps the vacillating by providing a quick resolution. The purest auxiliary motives are tossing a coin or throwing dice, but also voting, instinctive action, or analogies can be applied in this way. More generally, the auxiliary motive can be conceived as an instance of (rational) choice without preference, a traditional problem that reaches back to the ancient Greeks and whose heraldic animal is Buridan’s Ass. The first part of the present paper discusses Neurath’s auxiliary motive against this historical and systematic background. In this perspective, VC contains two features which transcend the classical case. First, Neurath considers the problem from a biological and economical perspective which also includes the social and psychological embedding of choices without preference. Second, his criticism of Descartes extends the application of choice without preference to the domain of science.


	Yet it is most surprising that in VC Neurath does not provide any example how the auxiliary motive is applied within science. Rather is VC concerned with the various aspects of the social implementation of the auxiliary motive. To my mind, the missing examples can be found in his subsequent works on the history of optics (PO, KH). There Neurath asserts that the historian of science as well as the scientist should attempt a classification of systems of hypotheses arranged according to logical alternatives which – or so I shall argue – could ultimately be resolved by an auxiliary motive. Within Neurath’s radical pragmatist conception of science, ‘on board of his boat’, the auxiliary motive also plays a role in establishing such a system of hypotheses. In the latter case, the auxiliary motive acts in the same way as inductive or abductive modes of inference. It replaces them if there is no basis at all for their standard application due to lack of relevant information or if they only yield equally probable alternatives. Adopting Neurath’s conviction that rationalism “conceives its chief triumph in sharply recognizing the limits of any specific insight”(VC, 64; 8), the unity of (bounded) rationality expressed in it, to my mind, requires to admit as rational also an auxiliary use of all modes of induction or abduction, analogies in particular. Moreover, this allows one to maintain a formal continuity of these principles in all their applications, even as empty modes of inference. A decision been made on the basis of an auxiliary motive and the system of hypotheses altered or established, provides in turn a basis for the standard (inductive or abductive) use of analogies. For the Bayesian the application of an auxiliary motive could also serve as the first step of probabilistic reasoning.





*





The problem Neurath addressed in VC, choice without preference, was not altogether new. Back in Descartes’s days it was typically cited as ‘Buridan’s Ass’, although it was of much earlier origin and scholars – among them Pierre Bayle and Pierre Duhem – constantly failed to locate it within Buridan’s writings. In Nicholas Rescher’s rather comprehensive survey of this motive’s tradition – which neither mentions Descartes nor Neurath – it is put as such. 


[Let an animal be] hungry, and positioned midway between essentially identical bundles of hay. There is assumed to be no reason why the animal should have a preference for one of the bundles of hay over the other. Yet it must eat one or the other of them, or else starve. Under these circumstances, the creature will, being reasonable, prefer Having-one-bundle-of-hay to Having-no-bundle-of-hay. It therefore must choose one of the bundles. Yet there is, by hypothesis, simply no reason for preferring either bundle. It appears to follow that reasonable choice must – somehow – be possible in the absence of preference. (Rescher, 113)


The Greek tradition framed the problem in analogy with the case of physical equilibrium. In absence of reasons favoring one alternative we obtain a symmetric situation. It was only the Arab philosopher-theologian Al Ghazali who “transformed it from a psychological balance among diverse motivations into a strict logical indifference.”(Ibid., 117) Ghazali’s intention was to exempt God’s free will from the strictures of the principle of sufficient reason. Spinoza’s theology was of starkly different kind; it was fully committed to the principle of sufficient reason and admitted no leeway for choice without preference, so that Buridan’s Ass was to perish with necessity. Interestingly, intellectual determinism was also Buridan’s own position. In Leibniz’s case, “a way out of the impasse is made possible by his concept of petites perceptions, infinitesimal psychic occurrences beneath the threshold of any conscious awareness, which can act as imperceptible motivations in effecting a choice” (Ibid., 138) – as sort of hidden variables. Aquinas had taken a different route: one alternative was better if willingly seen from a particular point of superiority. The will, on his account, was capable of modifying the context of the problem and to seek rational justification for one alternative which per definitionen was excluded for Buridan’s Ass.


	Rescher credits Bayle with the “most comprehensive and most competent substantive treatment of the problem … [in particular because he] recognizes its relevance to actually occurring situations of strict logical indifference of choice, and comments on the procedures of resolution actually used in such cases.” (Ibid., 134) One proposal is of particular interest for the present paper.


There are at least two ways in which a man can free himself from the snare of this equilibrium. The one is … to flatter himself with the pleasing notion that he is master in his own house …, saying, “I choose to give this one preference over that, simply because it suits me to do so.” … The other mode of resolution is that of fate or of chance. A man is assigned the task of deciding the precedence of two ladies at court. If he finds nothing about them to support a determination, and it is quite necessary that he must give one precedence over the other, he would not be brought to a standstill, for he would simply have them draw straws. (Bayle, Dictionnaire, Rescher’s translation, 137)


In Bayle’s hands, accordingly, Buridan’s Ass has become a problem about strategies breaking a logical deadlock. Against the backdrop of this French philosophical tradition, one must also understand Descartes’s three provisional rules for practical action: follow traditions, pursue doggedly even a doubtful strategy (here the wanderer appears), better change yourself than the order of the whole world – “a view which is, on the whole, of a stoical character” (VC, 59; 2), at least to Neurath’s mind. Despite their archaic societal embedding, Neurath considered them as substantial progress towards modernity. And he also commended the other protagonists of this tradition. In the longest of the many papers which he wrote in the 1930s to locate Logical Empiricism in the history of philosophy and to survey the development of the Vienna Circle, we find the following passage in a section entitled “From Occam to Russell”. 


In France we can point out a movement similar to the one just shown in England. The nominalism of Paris there plays, for France and for the Continent, the role of the nominalism of Oxford. Thus it seems to be justified to link the Viennese nominalism [that is, the Vienna Circle and its predecessors] to the one of Paris, with the influence of Buridan, Oresme (14th century); they also occupied themselves with political economy, as so many thinkers of a comprehensive thirst for knowledge. We owe them a great deal which only much later became common in this field. Although Descartes declares himself in favor of a highly metaphysical-theological attitude, nevertheless, in him a comprehensive empiricism is present, which goes deeply into psychobiology and which renders him an precursor of modern scientism. … With Bayle, the materialists of the 18th century, d’Alembert, and the other encyclopedists the path is opened towards the modern realm. (Neurath 1936, 684-685, my translation)


It is this biological, economical and political perspective which Neurath was to elaborate in his early writings. The extent to which he departed from the classical problem becomes clear against the backdrop of Rescher’s own solution to the problem of choice without preference which is based on Bayes’s second proposal. Both in the case of symmetric knowledge – e.g. for the Cartesian wanderer who does not know which way leads out of the forest – and in the case of symmetric preference – e.g. for Buridan’s Ass – random choice is the only reasonable policy. “Only random, and thus strictly ‘unreasoned’ choice provides an airtight guarantee that there is no answer forthcoming to the question: ‘Why was this, rather than another, selected?’” (Rescher, 156) It is important to note that random choice need not be effected by means of a random device, such as tossing a coin. Any coherent policy, such as always select the first-mentioned, will do and must do.� For if we toss a coin, we still have to decide randomly whether we associate “heads” with one alternative rather than the other, and so on and so forth. “Only if we recognize that selections in the face of choice without preference can be effected on the basis of selection processes based on ‘convenience’, and do not invariably necessitate actual employment of actual random devices, can this infinite regress of random selections be circumvented.” (Ibid., 148) Nevertheless, if one does not resort to a metaphysical principle of free will, 


it is surely a contingent fact that random processes and devices exist in the world: it is logically feasible to conceive of a possible world without them. Now the abstract problem of choice without preference is, in its abstract essentials, a theoretical and not a practical problem. It seems curious that the solution of this theoretical problem hinges upon the availability of an instrumentality (viz., random choice) whose existence is contingent. Surprisingly, it is thus possible to conceive of circumstances (specifically, symmetric choice situations) in which the possibility of rational action depends upon an otherwise wholly extraneous matter of contingent fact (the existence of random selection methods). (Ibid., 156)


Rescher interprets choice without preference as an instance of acting reasonably even without motives or preferences. This concept of reason comes rather close to Neurath’s pragmatic concept of rationality. Above and beyond this philosophical investigation, Neurath also devotes substantial efforts to embed the selection policies into a social context.





*





Seen from Neurath’s later writings, the main thrust of VC is the critique of pseudorationalism.� It represents the context for the problem of choice without preference.


Most of our contemporaries rely on their insight … Men of this type are mostly of the opinion that if difficulties turn up, sharper thinking will have to lead to the goal; they completely fail to see that even the sharpest thinker can end up with several conclusions of equal value if premises are lacking. Whoever adheres to the belief that he can accomplish everything with his insight, anticipates in a way that complete knowledge of the world that Descartes puts forward as a far-off aim of scientific development. This pseudorationalism leads partly to self-deception, partly to hypocrisy. Education and character support these errors which Descartes who is usually considered to be the father of rationalism, managed to keep free of in the field of practical action, as we saw above. The pseudorationalists do true rationalism a disservice if they pretend to have adequate insight exactly where strict rationalism excludes it on purely logical grounds. Rationalism sees its chief triumph in the clear recognition of the limits of actual insight. (VC, 63-64; 7-8.)


Denying that there are any limits to rationality excludes choice without preference and condemns Buridan’s Ass to starvation. If the rationalist – as any ass of the real world – accepts that there are limits to strict rationalism, the auxiliary motive comes into play. In its purest form, as “a drawing of lots” (VC, 61; 4), it just rehearses the classical solution: random choice. But Neurath also embeds the auxiliary motive both psychologically and historically. “While he [Descartes] mainly describes the manner in which a decision, made on the basis of insufficient insight, is to be carried out, here, with reference to Descartes, I want to deal with the question, how such a decision comes about empirically.”(VC 60; 4) At this point, three Machian motives enter the scene: holism, the principle of economy, and the principle of continuity.� They induce a substantial modification of the classical setting that permits Neurath to bridge the Cartesian gap between theoretical and practical affairs.


	To take holism first, the evolution of knowledge, according to Mach, culminates in “the ideal of a unified world conception, which is alone compatible with the economy of a healthy mind.” (Mach, 480; 560) But this ideal is still to be reached. Yet at present “the highest philosophy of the scientific investigator is to tolerate an incomplete world view and to prefer it to an ostensibly complete, but insufficient one.”(Ibid., 479; 559) There is no tabula rasa because all scientific knowledge is embedded into the background of a provisional world conception. But Neurath gives Mach’s holism a logical thrust: “The phenomena that we encounter are so much interconnected that they cannot be described by a one-dimensional chain of statements. The correctness of each statement is related to that of all others.”(VC, 59, 3) Neurath’s radical pragmatic holism is best illustrated by the famous boat metaphor which was put to sea in the same year as VC in a paper on “Problems of War Economics” (PK). The relevant passage begins with his well-known criticism of Descartes. 


We are never in the position to place certain indisputable sentences at the very top and then clearly and accurately display the whole chain of ideas, be it in logic of in physics, in biology or in philosophy. That which is unsatisfactory seeps through the whole of the realm of ideas, it is detectable in the first premises as in the later ones. It is of no use to be careful and supposedly renounce knowledge already gained in order to proceed from a tabula rasa and improve things henceforth, as Descartes had the audacity to try. Such attempts only end with masquerades of insight …Our thinking is of necessity full of tradition, we are children of our time, even if we fight against it as we may; there are only ages which recognise this more clearly than others. … We are like sailors who are forced to reconstruct totally their boat on the open sea with beams they carry along, by replacing beam for beam and thus changing the form of the whole. Since they cannot land they are never able to pull apart the ship entirely in order to build it anew. The new ship emerges from the old through continuous transformation. (PK, 215-216, Uebel’s translation in Cartwright et al., 130-131)





There is no sight of the auxiliary motive on board of Neurath’s first boat. Admittedly, in Neurath’s mature philosophy both themes complement each other. But if the historical perspective proposed here is right, the auxiliary motive requires a somewhat different ‘context of discovery’ than the boat, one in which utility plays a more prominent role than in the commodity-based war economics. In Neurath’s 1917 “The Conceptual Structure of Economic Theory and its Foundations” (BW), choice without preference appears in fixing a unique function of demand.�





§55. The desire to carry out the most economical action, however, can only be realized if there is only one picture of the future which appears as the most desirable. If, on the contrary, there are several equally economical courses of action, man cannot carry out one of these possible actions on the basis of mere reflection, because we do not possess preconditions on what happens if man has to choose between two equally economical courses of action.


§ 56. In this case reality shows us two important options. First, a deliberation standing outside considerations of economy steps in as the decisive motive and induces, e.g., the drawing of lots between the most economical alternatives or a decision coming close to it. We shall call such a motive coming to someone’s aid an auxiliary motive.


§ 57. If, however, an auxiliary motive is lacking, due to his vacillation man will exhibit a less economical behavior. If man is even so disposed as to reach a resolution after some time of vacillation, this would nevertheless characterize a less economical action because vacillation is part of the course of action. It is not even necessary that vacillation comes to an end in time. In principle the waverer can be exterminated as a result of his indecision, as is shown by the example of the starfish: when put on the rim between a vessel with freshwater and one with saltwater it glides into the vessel with saltwater, but when put between of two vessels with saltwater it vacillates in its decision so long until it is dehydrates. (BW, 114; my translation)





In this passage Neurath has not only shifted back the second Machian motive, the principle of economy as the main driving force of scientific development, into economics which, according to Mach’s own testimony,� it had originated from. The starfish is, of course, another instantiation of Buridan’s Ass. Drawing lots, so Neurath continues, is required to establish a unique preference order such that the behavior of market participants is not impeded by vacillation. “In general the demand would accordingly be a unique function of all respective prices thought to be present and the result obtained by drawing lots.” (BW, 115) 


	But §57 also opens up another perspective which transcends the logical problem of choice without preference by attributing a utility value to the state of vacillation itself. Neurath’s intuition could be cast in the following form. Following a proposal of Richard Jeffrey, a decision maker “can even compute an expected utility for her state of indecision by averaging the expected utilities of the alternative possible acts using their respective probabilities as weights. … The probabilities in question are just the agent’s degrees of belief.” (Skyrms, 48)� In the case of choice without preference all probabilities and utilities are equal. Neurath’s point is now that there is a second term in the utility of the status quo according to which expected utility linearly degrades with time; the starfish dehydrates, the ass starves, and the wanderer uses up part of his limited lifetime. This loss persists even after a decision is reached; the thirsty wanderer finally reaching a village might conclude that he should not have wasted so much time thinking which way to go. To export Neurath’s argument into science it must be coupled with Mach’s holism. “The limited span of life already urges us ahead. The wish that in a foreseeable time the picture of the world could be rounded off makes provisional rules a necessity.” (VC, 59; 3)


	The third Machian motive, historical continuity, plays an important role in the social embedding of the auxiliary motive. Mach had insisted that there was a continuous development from mankind’s first instinctive experiences to the most economical scientific theories, a continuity that does not justify looking down upon primitive man. In VC, Neurath views instinct as an important tiebreaker in simple real life situations. But “instinct must fail with respect to the complex rational relationships created by the consciously shaped institutions of the social order and modern technology.” (VC, 61; 5) Neurath and his buddies of the First Vienna Circle were well aware that the weakness of Mach’s consistent empiricism in assessing modern logic, mathematics and the formal structure of physical theory required to give due credit also to the rationalist tradition.� One of the core themes of the later Vienna Circle would be to reconcile both strands, for instance, by the verificationist criterion of meaning. Since the problem of choice without preference was so closely linked to the rationalist principle of sufficient reason, a similar gap between rationalism and Machian empiricism had to be bridged.


The auxiliary motive is well suited to bring about a kind of rapprochement between tradition and rationalism. While formerly omens and lots had some inner significance, they now have become purely means. But the procedure has remained the same. The adherent of the auxiliary motive will never regard the traditional man, the man who follows his instinct, with that feeling of superiority that characterises many pseudorationalists. He may perhaps even regret that the period of community life, in which tradition and instinct were decisive, has ended and possibly can even treat the auxiliary motive as a substitute that became necessary because rationalism developed. … The application of the auxiliary motive needs a prior high degree of organisation; only if the procedure is more or less common to all will the collapse of human society be prevented. The traditional uniformity of behaviour has to be replaced by conscious cooperation. (VC, 66; 10)


Also the other two Cartesian maxims for practical action, conformity to tradition and to the ‘order of the world’ manifest the influence of social organization in establishing resolution procedures. But in certain cases there exist contradictory traditions and different authorities or advisors, such that the problem of choice is only shifted one step further, and so on. If a group of people – e.g. the republic of scholars, as Neurath would say later – or even a whole society is concerned, voting is a common strategy to resolve a single issue or to determine a board of advisors. “Perhaps the principle of majority itself serves mainly the purpose of eliminating conflict and bringing about decision – whether it is the most intelligent one does not matter. For many it may mean the satisfaction of a longing for rest …; it is a beloved substitute for the unloved drawing of lots” (VC, 63; 7) – which would be considered as frivolous if applied by statesmen. Of course, two alternatives might receive an equal number of votes, such that often the president is given a tie-breaking vote. On might add that voting can also link up with tradition; in the German Federal Constitutional Court, for instance, an appeal is rejected and the status quo is upheld if the justices vote four against four.


	Neurath does not discuss voting paradoxes at this point. This is somewhat surprising because Condorcet’s Paradox did play a role in “The Problem of the Pleasure Maximum” (LM) written in the year before VC (although Condorcet’s name was not mentioned there). If the alternative at ballot is not posed by some authority as a well-defined and generally accepted dichotomy, one might end up with a resolution almost nobody prefers. For the individual applications of an auxiliary motive, this exists even a logical problem. Each individual decision establishes a personal preference order, but the average value of many Cartesian wanderers might take a rationally excluded direction or even remain on the spot. Neurath is not unaware of the dangers of the auxiliary motive.


It is an empirical question how the auxiliary motive meets the test in practice. Its general acceptance could, for example, have the effect that one already uses it at a time when reflection might still perfectly well make headway. … Whether the auxiliary motive will one day find general acceptance is still the question. Today it is of actual importance for the wise man who is conscious of the incompleteness of his insight, who refuses superstition, and who nevertheless wants to act decisively. (VC, 65; 9-10)


Neurath apparently again alludes to political leaders, such as Napoleon, or to prophets of an utopian society. And in the end we find a theory of the historical stages of development that does not lack its peculiar dialectic.


One of them [of the lost wanderers] is driven in some direction by instinct, another by omen; the third will carefully consider all eventualities, weigh all arguments and counter-arguments and, on the basis of inadequate premises of whose deficiency he is unaware, he will in the end, his head lifted in pride, take one definite direction which he considers the correct one. The fourth, finally, will think as well as he can, but not refrain from admitting that his insight is too weak, and quietly allow himself to decide by lot. … In these four kinds of behaviour we can perhaps see four stages of development of mankind without exactly claiming that each one of them has come fully into existence: … the four periods of instinct, of authority, of pseudorationalism, and of the auxiliary motive. Today we live in the period of pseudorationalism; but we can already observe clear indications of decay. … I now try to attribute a future to the auxiliary motive, the culmination of rationalism … [in the utopical sense that] we can also discern new movements that have not yet reached full development though they exist, in the way that rationalism already had adherents in the Middle Ages though it was not predicted to prevail in the future. (VC, 66-67; 10-11.)


It appears to me that Neurath’s concept of the auxiliary motive is more valuable in the low-brow realm for which it was originally devised, both in practical life and in science, than on this large historical scale.





*





In the following section I shall discuss how the auxiliary motive could be applied in the history of optics fulfilling thus Neurath’s promise made in VC. Already there he admits that 


[scientists] can lead several theoretical lives simultaneously. Bold thought experiments can be risked without hesitation … Starting from the same initial point one can always develop several theories of light … But one should not overlook the fact that it is certainly of consequence which trains of thought one has once had before a certain investigation. The thinking of a man during his life forms a psychological unity, and only in a very limited sense can one speak of trains of thought per se. Though Descartes speaks again and again of the process of thinking, he treats it like a system of logical relationships, which as such, of course, has nothing to do with the psychological progression to which it owes its origin. (VC, 59-6; 3)


Apart from the Machian motives discussed above: holism parallelizing the psychological unity of the scientist’s world view with the theories background, the principle of economy, and historical continuity, there is another precondition for beneficially applying the auxiliary motive within science proper. The set-up of scientific theories should be decision-friendly and not conceal the fact that decisions have taken and will take place. This in the main theme of Neurath’s 1915 papers “On the Foundations of the History of Optics” (PO) and the more generally oriented “On the Classification of Systems of Hypotheses (With Special Reference to Optics)” (KH).


	Let us compare Neurath’s studies on the history of optics with Mach’s historico-critical analyses which had been most influential on the early Neurath.� For Mach, all scientific theory aims at storage or communication of facts. Accordingly, the notion of a wave in undulatory theory is a very economical symbol for the many facts comprised by it. The same holds true for the light particle of emission theory which was competing with the former between 1600 and 1800. Although emission theory required a number of additional hypotheses to explain all optical phenomena, it was equivalent to the former because it encompassed all relevant facts. Mach has sketched in his works several alternative histories. Neurath, too, demands that alternative hypotheses should be formulated as perfect as possible. Both, however, disagree on what an alternative is. For the purpose of communication one chooses among various kinds of hypotheses according to their economy. The most economical hypothesis in optics may well be the one about the ‘nature of light’, whether it consists of waves or of particles. But such a representation of alternatives is not decision-friendly, since undulation and emission are no logical dichotomies. At best these essentialist dichotomies historically became “a product of scientific pugnacity”(KH, 87; 15) which – so one might add – in some cases was also ignited by the pseudorationalist tendency to rationally legitimate one’s own preference. 


	In reality, however, the hypothesis about the nature of light is only one important part of the concrete theories believed by particular scientists classified among the respective theory. Thus the groups of single theories subsumed under the heading ‘undulatory’ or ‘emission’ are rather complex and contain even identical traits. Hence, in order to rationally prepare a decision in such a manner that it can eventually be made by an auxiliary motive, the theoretical complexes have to be divided up into logical alternatives. This is – as Neurath admits in PO (73; 102) – a maxim of Cartesian methodology.


	Let a be the undulatory, b the emission hypothesis, and c a further independent feature. Altogether there are eight possible theories not all of which were necessarily held by any scientist.





	1.	a	¬b	¬c	5.	¬a	¬b	¬c


	2.	a	b	¬c	6.	¬a	b	¬c


	3.	¬a	b	c	7.	a	b	c


	4.	¬a	¬b	c	8.	a	¬b	c





In this way, Neurath obtains a dichotomic classification scheme of the optical theories advocated by some historical scientists.�





�PRIVAT ��physicist�
periodicity�
�XE "Huygens, Ch."�Huygens= principle�
emission�
�
Huygens�
no�
yes�
no�
�
�XE "Newton, I."�Newton�
yes�
no�
yes�
�
�XE "Euler, L."�Euler�
yes�
no�
no�
�
�XE "Young, Th."�Young�
yes�
yes�
no�
�



Four possible theories historically have not found any representative; but a young physicist might well have decided to investigate one of them, perhaps on the basis of an auxiliary motive.� But if no dichotomic system of possible theories is already available, scientists – so Neurath proposes – should attempt to establish one. The first incentive, of course, comes from discovering new empirical facts and defining new concepts. But also analogies of various types play an important role because they make it possible to posit as identical two hitherto unrelated elements stemming from different empirical contexts. In Mach’s view, analogies build up structures, act heuristically in theory formation as well as for the purpose of communication. But they have a woolly fringe and do not constitute factual identities. Thus, their validity is limited in time, such that a hitherto fertile analogy can impede scientific progress. The analogy of light and sound, for instance, prevented Huygens from discovering diffraction which seems to follow naturally from his theory of light. Analogy is also a socio-psychological phenomenon, as Mach diagnoses with regard to Newton: “The proper work of the genius consisted in perceiving the connection between certain data of mechanical processes. The more precise determination of this connection was passed to the deliberate work of others.”(Mach 1988, 274; 307) Similarly for Neurath, the ‘trail-blazing genius’ is downright obsessed by an analogy and derives his driving force from its unformulated, not yet surveyable part. “But as soon as science tends to endow such an analogy with more and more secondary qualities …[then] a group of analogies as it were has been taken into use,”(KH, 97; 26) within which the initial analogy appears almost accidental. In this second phase, the consequences of this (non-systematic) complex of analogies together with all alternative arrangements of its elements according to the above scheme are scrutinized by ‘epigones’. 





*





Let me finally turn to the problem of induction and abduction which are the original purpose of analogy. “In order to be able to orient oneself in these systems [of hypotheses which are compatible with experimental data] and to make a selection among them, one has to operate again with some assumptions concerning the probability that certain systems may be realised. This probability, however, is mainly based on analogies.”(KH, 96; 25) But, as VC has shown, there are cases in which several alternatives appear even probabilistically equivalent. It neither helps nor comforts the lost wanderer, when the pseudorationalist tells him that it is extremely improbable that one cannot ultimately find any indication for the proper way out. 


	But because of their woolly fringe analogies are not logically compelling. Thus they are not necessarily subject to the logical deadlock of Buridan’s Ass. In effect, in cases where one cannot establish a framework for defining probabilities, the analogy may still serve as an auxiliary motive that requires the firmness of the trail-blazing genius who posits the analogy without a full logical analysis. The epigones will stick to the standard rational (inductive or abductive) use of analogies when they start scrutinizing this systematic framework in detail. VC contains a similar division. The wise man ultimately judges by means of the auxiliary motive, while for broad application a certain level of organization is required – as it is for the epigones who have to pursue the alternatives within a theoretical framework set up by the genius.�


	Both induction and abduction as a logical procedure require a certain operative framework. But urgent necessity of decision may overthrow any given framework. Applying a purely ‘auxiliary’ analogy in this case stands in for abduction as what one might call an ‘empty mode of inference’ and one could imagine an induction (or abduction) machine that still operates by means of analogies in case it has not been able to recognize any data as relevant after a certain time.� This procedure locally establishes a dichotomic structure because analogous objects are posited as identical. In turn this local systematization can be improved rationally. The auxiliary use of analogies, accordingly, appears quite similar to the first step in Bayesianism where one has to set up prior probabilities in whatever way, in order to empirically improve on them. 


	But even this rational strategy rests on assumption of continuity or homogeneity that, as it were, eventually all forests will end. Mathematically one can easily design worlds in which it is better to test all directions locally because almost all substantial moves lead deeper into the forest. On earth nobody would expect such strange a topology, but at least to Descartes’s mind the scientific enterprise was of precisely that kind. In the Discours he argued that if one does not base one’s opinion in general matters on sound principles, it takes more time to come back to the initial state than is needed for substantial progress having already well-founded principles. By considering the factor time, Descartes’s argument admits also a utility interpretation: he denies what Neurath had assumed, that there is a general linear term according to which utility degrades with time. Moreover, alternatives which appear subjectively as equal could objectively have so vastly different utilities as to compensate for any time loss.


	To take an example for this continuity and how the context influences whether an analogy is rationally justified or just applied as an auxiliary motive: a physicist working in non-linear dynamics decides to study one of two equally promising but difficult equations with different bifurcation patterns by referring to the structure of a leaf he has seen when walking in the institute’s garden. As no physicist would regard this as a scientifically meaningful induction. the application of the analogy is just auxiliary. Since the difference between inductive and auxiliary use of analogies crucially depends on what data we judge relevant, the classification might change if seen in retrospect. If the physicist discovers that the growth of tree leaves can in fact be described by the equation he has opted for, the leaf represents a relevant datum of a successful induction. Or he may discover that the leaf had led him to certain previously known symmetry properties due to which the chosen equation was surely much simpler that the alternative. 


	This example indicates that some typical regulative principles of theory choice, such as simplicity or mathematical beauty, can be applied in the auxiliary mode as the limit case of their standard use. Such an extrapolation would make converge the interpretation outline here and Thomas Uebel’s integrating the auxiliary motive into the conventionalist epistemology of the First Vienna Circle and the later Neurath who emphasized the principal right to reject even protocol statements. “What is often mistaken as Neurath’s [coherentist] theory of truth is in fact an auxiliary motive of theory choice.” (Uebel, 104) Indeed it may be the case that in the end a scientist has to draw lots whether to reject a recalcitrant protocol sentence or drop a theoretical system, but only after she has recalculated everything, repeated the experiment, performed computer simulations, tested the reliability of her experimental set up, judged whether she was not tired when the problematic result was reached, contemplated what is more promising for the success of her whole project, and so on. All such pragmatic considerations will affect our subjective utilities and probabilities. But at the end of the day – and this is the core of Neurath’s argument in 1913 and in the protocol sentence debate – one may always end up with equal alternatives. The inevitability of choices without preference significantly weakens the normative character of regulative principles. Compare the following passage of Uebel’s.


So what was Neurath’s answer to the question about Mach’s principle of economy or simplicity and the unity of science? Given that ‘the differences between action and thinking are only of degree’ and that ‘thinking needs preliminary rules in more than one respect’,� the role of the auxiliary motive is plain. Rather than view simplicity and unity as absolute norms to which all theorising must adhere, Neurath chose to view these metatheoretical concepts in the wider practical context of all theorising. As a pragmatist, he answered that simple theories are generally most economical in terms of the intellectual effort required to comprehend their applications. It does not follow that simple theories must always be preferred. On occasion a more complicated theory might be adopted, either because it allows for greater simplification of our overall theory, or because it opens promising new fields of inquiry hitherto unknown. The aim of simplicity is an auxiliary motive of scientific theorising. Its rational legitimacy derives from the utility of the practical decision to adopt it. The question ‘Why unity?’ is answered similarly. The aim of unity is an auxiliary motive of scientific theorising, whose rational legitimacy derives from the utility of the practical decision to adopt it. Thus Neurath’s answer to the problem of conventionalist metatheory. By attending to the relation of theory and practice, scientific metatheory restores controllable rationality within its own domain. (Uebel in Cartwright et. al, 135)


Uebel rightly stresses that the Neurath’s auxiliary motive is a norm adopted by convention. Its application constitutes a methodology in a weak pragmatic sense. Nevertheless, in the narrower sense this methodology is limited to well-defined cases of rational deadlock and its main driving force is the degradation of utility with time. To be sure, it requires practical judgment to conclude that a given situation represents a case of choice without preference and that instead of further deliberations an auxiliary motive is wanted. Nonetheless, one has to keep apart the strong critical import resulting from the inevitability of auxiliary motives on purported absolute norms of theory choice from the rather limited area where the auxiliary motive in its pure form actually comes into play. Subsuming ‘simplicity’ and ‘unity’ under the heading ‘auxiliary motive’ tout court could easily lead to the inadequate picture of a Neurath advocating the motto “Anything goes at all times”. It is also important to distinguish the auxiliary motive from the fallibility our pragmatic judgments because the auxiliary motive poses a much more fundamental limit to rationality. This can be seen turning again to the problem of context dependence. Aquinas had tried to feed Buridan’s Ass by claiming that there was a superior context according to which one alternative had to be preferred. Conventionalists� and Neurath must reject that such a superior context exists in a absolute sense, but the conventionalist might well argue that the ambiguity and context dependence inherent in such pragmatic motives of theory preference like simplicity pose no problem for the working scientist because she may specify her aim sufficiently precise to reach a rational decision. To take the classical example, for the cosmologist non-Euclidean geometries are undoubtedly more simple while the earthbound physicists prefers Euclidean geometries in her laboratory. Again, however, there could occur cases of where preferences are equal. Certainly a radical conventionalist could respond that choice without preference is omnipresent because science is generally context-dependent. But the main merit of Neurath’s argument is that such a radical theoretical standpoint is not required to assess the problem of choice without preference. A pragmatic conception of rationality does the job surprisingly well, is able to study the social implementation of choice, and is consistent with the mitigated conventionalism that – according the Vienna Circle – seems inevitable in the sciences. 
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� For the citation of Neurath’s papers, see the references.


� Similarly as the English translation of Marie Neurath and Robert S. Cohen, I quote from Descartes, Philosophical Writings, selected and translated by N.K. Smith. New York: Modern Library, p. 112-113; but I have replaced “travelers” by “wanderers”.


� For a genuinely evolutionist or a naturalist account, however, the problem to distinguish a suitable mechanism is more pressing; see Section 4 of (Skyrms, 1996).


� This is in particluar Thomas Uebel’s interpretation in part 2 “On Neurath’ Boat” in (Cartwright et al, 1996). It neatly combines with the other influences detectable in the First Vienna Circle, French conventionalism and ‘rationality without foundations’ foremost. As I shall show below, the present paper is not intended to reject Uebel’s interpretation, but to point out that VC also responds to a much more specific philosophical problem.


� More on the relation between Mach and Neurath can be found in my (Stöltzner, 1996).


� As did Neurath’s works on the history of optics, this paper critically approaches a historical dichotomy, the one between “Verkehrswirtschaft” (market economy) and “Verwaltungswirtschaft” (administrative economy), and argues in favor of a more pluralistic classification of economic systems. (BW §41, 110) 


� In his “Leading Thoughts” Mach credits his former Graz colleague Emanuel Herrmann for the idea “to consider the intellectual activity of the researcher as an economical one” (Mach, 1910, 225). Cf. (Haller, 1986) on further analyses concerning Herrmann.


� Here I do not comment upon other problems of this concept; cf. (Skyrms, 48ff.).


� In his 1938 “The New Encyclopedia” (NE, 865-866), Neurath concluded that Mach was lacking sufficient logical methods to carry through his holistic program of unified science that served as a model for the Encyclopedia of Unified Science. He locates the cause for Mach dislike of logic in its being associated to rationalistic metaphyics.


� See (Stöltzner, 1996) for some documentary evidence, in particular one of the letters young Neurath wrote to Mach.


� The following table is taken from KH (93; 22); PO (82; 110) exhibits a slightly different one.


� I take the example here only as an illustration of Neurath’s methodology. Historically and physically one can object that the three theoretical elements listed in the table are not on equal footing. Huygens’s Principle in particular is much more general than the other two. This poses a certain limitation for Neurath’s methodology; cf. (Stöltzner, 1996, Section III).


� A note of caution: Neurath’s division concerns two modes of rational action and shall not be read as his subsribing to the cult of geniality prevailing in these years.


� Of course, this idea is beset with the same problems any random choice algorithm has to face, see footnote 3.


� Both are quotes from VC (58-59; 2-3).


� There have been thoughtful studies about conventionalism and its influence on the early Vienna Circle, for instance in (Uebel, 1996) and by (Parrini, 1983). Here I do not enter into the important distinctions between Poincaré, Duhem, etc. because my aim is just to show that Neurath arrives at his goal not by theoretical arguments, as conventionalists typically would do, but by radical pragmatism.
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