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1. Introduction

In 1898 Thorstein Veblen launched his challenge to orthodox economics. Veblen – then post–graduate instructor of economic theory in the Economics Department of Chicago University – published his paper on Why is Economics not an Evolutionary Science? The article reflects upon the need to apply the Darwinian evolutionary method – understood as a purely mechanical reading of natural phenomena – to economics, and presents the public with a comprehensive “project” of an evolutionary science of economics.
 The essay, together with The Preconceptions of Economic Science I-III (1899 – 1900) and Industrial and Pecuniary Employments (1901), represents a powerful critique of neo-classical paradigm. Veblen – as is known – coined the term in 1900 and pointed to Alfred Marshall as the spokesman of the new orthodoxy.

In Why is Economics not an Evolutionary Science? Veblen starts from the idea that economics “is helplessly behind the times, and unable to handle its subject–matter in a way to entitle it to standing as a modern science” (Veblen, [1898] (1961): 56). This is due to the fact that it lacks the evolutionary feature of modern science. In Veblen’ s view, an evolutionary science works as “a close–knit body of theory. It is a theory of a process, of an unfolding sequence” (Ibid.: 58). More specifically, the modern evolutionary scientist takes causal relations, seen as mechanical sequences with cumulative character, to be the only valid explanatory principle for observed phenomena. At the same time, Veblen emphasizes that the difference between the modern and the earlier natural scientists is “a difference of spiritual attitude or point of view […] it is a difference in the basis of valuation of the facts for the scientific purpose, or in the interest from which the facts are appreciated” (Ibid.: 60 ). Natural scientists of the previous generation, together with classical economists, did not regard the cause–effect foundation to be absolute. They attributed teleological dynamics to the sequence of events: “there is […] a meliorative trend that exercises a constraining guidance over the course of causes and effect” (Ibid.: 64). The American economist observes how:


The ultimate term in their systematization of knowledge is a ‘natural law’. This ‘natural law’ is felt to exercise some sort of a coercive surveillance over the sequence of events, and to give a spiritual stability and consistence to the causal relation at any given juncture. To meet the high classical requirements a sequence – and a developmental process especially – must be apprehended in terms of a consistent propensity tending to some spiritual legitimate end […] Any causal sequence which is apprehended to traverse the imputed propensity in events is a ‘disturbing factor’ (Ibid.: 61).


Accordingly, Classical economics is constructed in terms of the ‘natural’ and the ‘normal’, of ‘verities’ and ‘tendencies’, of ‘controlling principles’ and ‘disturbing factors’. More specifically, Classical economists appreciate observed phenomena with regard to their accordance – or otherwise – with the “canon of ceremonial adequacy”. As Veblen put it:


The ultimate laws and principles which they formulated were laws of the normal or the natural, according to a preconception regarding the ends to which, in the nature of things, all things tend. In effect, this preconception imputes to things a tendency to work out what the instructed common sense of the time accepts as the adequate or worthy end of human effort. It is a projection of the accepted ideal of conduct [emphases added]. This ideal of conduct is made to serve as a canon of truth (Ibid.: 65).


This passage allows us to perceive some major features of Veblen’s epistemological conception. In his perspective, the attribution of a teleological trend to observed phenomena is a symptom both of the survival of animism and of the economist’s preconceptions. The evolution of the scientific point of view, in western civilisation, is the evolution of the shifting from anthropomorphic explanations of phenomena – such as, legends and myths – to “matter-of-fact knowledge”.
 The process of disintegration of animism is engendered in the changes in methods of dealing with the material means of life, since these shape habits of thought. The American economist establishes a link among habits of life, habits of thought and scientific point of view. The “colorless impersonal cumulative causal nexus” of evolutionary modern science must thus be understood as an outcome of the industrialization process. However, as we have seen in the above–quoted passage, the attribution of a trend to observed phenomena is not only an effect of animistic reminiscence, but also of the economist’s preconceptions. In his opinion, the economist shares “the psychological and anthropological preconceptions” of the social sciences of his time (Ibid.: 73). Therefore, both the English and the Austrian economists have accepted the “hedonistic preconceptions” concerning human nature and human action: their inquiries are conceived in terms “of a passive and substantially inert and immutably given human nature” (Ibid.: 411). In an often–quoted passage the American economist demolishes the homo oeconomicus:


The hedonistic conception of man is that of a lightning calculator of pleasure and pains, [emphases added] who oscillates like a homogeneous globule of desire of happiness under the stimuli that shift him about the area, but leave him intact. He has neither antecedent nor consequent. He is an isolated, definitive human datum, in stable equilibrium except for the buffets of the impinging forces that displace him in one direction or another. Self-imposed in elemental space, he spins symmetrically about his own spiritual axis until the parallelogram of forces bears down upon him, whereupon he follows the line of the resultant. When the force of the impact is spent, he comes to rest, a self-contained globule of desire as before. Spiritually, the hedonistic man is not a prime mover. He is not the seat of process of living, except in the sense that he is subject to a series of permutations enforced upon him by circumstances external and alien to him (Ibid.: 73-74).


Because of the adoption of the “canon of the ceremonial adequacy” and the hedonistic psychology, Classical economics is a system of economic taxonomy: it lacks explaining phenomena in terms of cumulative process. By contrast, Veblen’s evolutionary project is grounded on a dynamic (pragmatistic) psychology (Asso-Fiorito, 2004; Hodgson, 2004). Acknowledging the acquisitions of contemporary psychological research, he maintains that man is “a coherent structure of propensities and habits which seeks realization and expression in an unfolding activity” (Ibid.: 74). According to this view: “the economic life history of the individual is a cumulative process of adaptation of means to ends that cumulatively change as the process goes on, both the agent and his environment being at any point the outcome of the past process” (Ibid.: 74 – 75). It must be noted that the relationship between individuals and environment is dynamic: the environmental circumstances mould the habits of thought but, at the same time, individuals obviously react to the environmental stimuli. Moreover, each step of the evolutionary process is transitory: there is no equilibrium. As Malcom Rutherford (1994: 11) properly argues, Veblen’s cumulative causation involves a clear idea of path dependency. These features determine the explanation of evolutionary economics as a “theory of cumulative sequence of economic institutions stated in terms of the process itself” (Ibid.: 77). 


Veblen uses the definition of capital as an example of the differences between a system of economic taxonomy and evolutionary economics. For the purposes of taxonomy it is enough to conceive of capital “as a mass of material objects serviceable for human use” (Ibid.: 71). On the contrary, for an economic theory of the developmental process: 

these productive goods [taken as items in process of cumulative change or as items in the scheme of life] are facts of human knowledge, skill, and predilection […] They are, substantially, prevalent habits of thought, and it is as such that they enter into the process of industrial development. The physical properties of the materials accessible to man are constants: it is the human agent that changes, – his insight and his appreciation of what these things can be used for is what develops [emphases added] (Ibid.)


Luca Fiorito (1998: 20) points out Veblen’s clarity and precision in detecting the theoretic hard core of the neo-classical paradigm. Veblen’s attacks are respectively directed towards: the concept of equilibrium, the assumption of “strong” rationality (“The hedonistic conception of man is that of a lightning calculator of pleasure and pains”) and that of exogenous preferences (“The physical properties of the materials accessible to man are constants: it is the human agent that changes”). With regard to Veblen’s criticism of the concept of equilibrium, the scholar refers to his 1906 work The Socialist Economics of Karl Marx and his Followers. Here, the American economist observes how unlike Marxism: “In Darwinism there is no such final or perfect term, and no definitive equilibrium” (Veblen, [1906b], 1961: 417). But also Why is Economics not an Evolutionary Science? he presents an early reflection on this topic. Veblen emphasized that modern economics, in comparison with classical economic theory, is characterized by an extreme attenuation of the concept of normality and propensity to an end. Nevertheless, in current economics these concepts take the form of metaphors. And as he reminds us: “the metaphors are effective, both in their homiletical use and as labor-saving device, – more effective than their user designs them to be” (Veblen, [1898] 1961: 66). He believes that, in modern economics “the apparatus [is] invested with a tendency to an equilibrium at the normal, and the theory [is] a formulation of the conditions under which this putative equilibrium supervenes” (Ibid.: 67). Therefore, the concept of equilibrium seems to me to be involved in the notion of “system of economic taxonomy”. Furthermore, as we have seen, the adoption of a Darwinian explanatory pattern implies both the exclusion of any animistic – teleological – account of observed events and the reception of a dynamic idea of organic economy.


These are the main features of Veblen’s project of an evolutionary economics as is stated in his 1898 essay. As we have shown, Veblen’s conception of the causality nexus is a major clue to understandig his theory, and its elaboration is the result of a gradual intellectual development which took place before 1898. More specifically, Veblen’s theory of causality – as this paper will argue – is the ultimate result of an original and creative interaction between Darwinian and Kantian suggestions. 

2. Kantian bias of Veblen’s theory of causality


Veblen establishes a link between the achievement of the post-Darwinian scientific point of view and the gradual disintegration of animism. The very attribution of an aim, or a trend, to the sequence of observed events is a symptom of the survival of a primitive mentality. 


Veblen, concluding the essay on The Preconceptions of Economics, maintains that Marshall – and the neo-classical school – underestimates the truly essential element of economics: the need to understand economic action through appeal to “the categories under which the men at whose hands the action takes place apprehend their own action at the instant of acting” (Veblen, [1900] 1961: 178). It would seem expedient to quote extensively from Veblen’s arguments on this point:

The discipline of life
 [emphasis added] in a modern community, particularly the industrial life, strongly reinforced by the modern science, has divested our knowledge of non-human phenomena of that fullness of self-directing life that was once imputed to them, and has reduced this knowledge to terms of opaque causal sequence [emphasis added]. It has thereby narrowed the range of discretionary, teleological action to the human agent alone; and so it is compelling our knowledge of human conduct, in so far as it is distinguished from the non-human, to fall into teleological terms (Ibid.: 179).

This passage shows how Veblen was well aware of the problem – central to a science of economics willing to consider human conduct as an essential variable – of reconciling a teleological conception of the economic agent with a non-teleological causal principle in order to explain observed phenomena. The economist – as we shall see – is adopting the Kantian distinction between teleological explanation and teleological action (Edgell, 2001: 71-72).


In his view, modern thought interprets processes in an “opaque” way. Veblen repeatedly insists on this point in his later works. For instance, in his 1904 book The Theory of the Business Enterprise, he maintains that: “the discipline [arisen from the machine process in modern life] inculcates thinking in terms of opaque [emphasis added], impersonal cause and effect” (Veblen, [1904] 1932: 148). And in his 1906 work The Place of Science in Modern Civilisation, devoted to the analysis of the topic of the development and achievement of the modern scientific point of view, he writes that modern science exhibits an “insistence on opaque [emphasis added] cause and effect” (Veblen, [1906a] 1961: 5). Again, in another article published in 1906, he writes that the “concept of a process of cumulative change in social structure and function” (Veblen, [1906b] 1961: 416) envisaged by Darwinism is essentially “a cumulative sequence of causation, opaque [emphasis added] and unteleological” (Ibidem). Observed phenomena are not guided by any inner necessity: given the cause, you cannot predict the effects. For Veblen, readings of causation such as “like causes produce like effects” (Veblen, [1906a] 1961: 14) and “nothing is found in the effect that was not contained in the cause” (Ibidem), are still of an anthropomorphic kind. In a Darwinian framework, on the contrary, the looked-for continuity of cause and effect, attributed to facts, is “a scheme of blindly cumulative causation, in which there is no trend, no final term, no consummation. The sequence is controlled by nothing but the vis a tergo of brute causation, and is essentially mechanical” (Veblen, [1907] 1961: 436).


The definition of the causal nexus as “opaque” seems to me to involve something more than a purely mechanistic interpretation of that nexus. We must again refer to the 1900 essay on The Preconceptions of Economics. Veblen here states that “the prime postulate [italics mine] of evolutionary science, the preconception constantly underlying the inquiry, is the notion of a cumulative causal sequence” (Veblen, [1900] 1961: 176). And in The Theory of the Business Enterprise he writes that “[machine process’s] scheme of knowledge and of inference is based on the laws of material causation […] Its metaphysical basis is the law of cause and effect” (Veblen, [1904] 1932: 148). Indeed, in the later work on The Evolution of the Scientific Point of View (1908), he notes that modern science applies causal analysis to processes defined as “unfolding and unstable” but also that the idea that “things change consecutively” represents in turn an unproved (and not provable) postulate (Veblen, [1908] 1961: 33). With regard to this argument, Warren Samuels (1990) observes how Veblen’s analysis is self-consciously self-referential. Samuels, convincingly, considers the self-referentiability of Veblen’s theory of the preconceptions of economic science the definitive consequence of his adherence to evolutionism. As Samuels (1990: 707) puts it: “[Veblen] applied his evolutionary thinking to his own thinking, even to evolutionary thinking itself”. Samuels partly hits the mark: Veblen’s theory of causality has to be taken as the result of a combination of Darwinian and Kantian “cues”.


As is well known, Kant maintained that teleological judgment is a reflecting and therefore non-determinant judgment, since it does not grasp the constitutive structure of things, but is simply a way of considering them. In Kant’s perspective finalism is a regulating principle of the human intellect, which – owing to its very structure – finds a purely mechanical explanation of nature insufficient (Kant, [1790] 1913: §§75, 81).


Veblen endorses Kant’s conception of finalism as a modality of representation of (states of) things and completes it by acknowledging the acquisitions of contemporary psychological research and Darwinian evolutionism. Not surprisingly, his early reflections on causality are linked with Kant’s Critique of Judgement. In 1884, after becoming a Doctor of Philosophy at Yale University with a dissertation on the ethical foundations of the doctrine of retribution – where he analysed Spencer’s and Kant’s theses – he published a paper on the Critique of Judgement in “The Journal of Speculative Philosophy”. Here Veblen takes reflecting judgment to be a “faculty of search”, since it orders data coming from experience according to a principle of totality. In an attempt to overcome the complexity of nature, teleological judgement accounts for objects from the perspective of their interdependence and interaction, and thereof orders them in a system. Such a link is necessary in order to acquire knowledge. However, Veblen emphasizes the subjective trait of reflecting judgment, and thus of teleological judgment. He maintains that thinking of objects “as though” they were ordered according to an intelligent order is but the result of adaptation of the object to our epistemic faculties. In his own words:
the reflective judgment is to generalise, to reduce our knowledge to a system under more general laws than any given by experience. Its office is to systematise, and to systematise is but another expression for reducing things to intelligent orders; that is, to think things as though they had been made according to the laws of an understanding, to think them as though made by an intelligent cause […] The principle of the reflective judgment is therefore, primarily the requirement of adaptation on the part of the object to the laws of the activity of our faculties of knowledge, or, briefly, adaptation to our faculties (Veblen, [1884] 1994: 180-181).


The topic of the als-ob is ubiquitous in the third Critique and, as general as this topic may be, it is associated with the theme of analogy. Both principles contribute to defining the epistemological scope of Kant’s teleological judgment, since they are both related to subjectivity, as well as to its problematic character. Such a trait is in turn derived from the application of teleological judgment to the investigation of nature; but, as Kant ([1790], 1973: 4) writes, “Only with a view to bringing it under principles of observation and research by analogy to the causality that to look to ends, while not pretending to explain it by this means”. Veblen, therefore, in stating that the principle of causality involved in modern science is a postulate (by definition unproved and improvable), appears to claim that it has a regulative value. He thus exhibits the Kantian framework of his theses although, as we have already emphasized, such a framework is itself related to other influences as well.


In the 1884 essay, however, Veblen – following Noah Porter, his teacher at Yale University in the years 1882-1884
 – connects teleological judgment with induction (Daugert, 1950: 21-23). Kant never explicitly referred to it, although in many places of the third Critique he does have in mind the question of its logical and epistemological status. Fully agreeing with the epistemology of the time, Kant contrasted the deductive sciences, perfect and precise as mathematics, to the inductive sciences – biology and geology, for instance – still far from such a precision. This kind of contrast is probably the reason for Kant’s underestimation of induction, relegated to the field of probabilistic knowledge (Marcucci, 1972: 316-320).

I wish to call attention to another issue raised by Veblen in his 1884 essay. He claims that the “principle of adaptation” is the guiding principle of the reflective judgement. More specifically: 


In order to find what is the cause of a given effect and, still more, what will be the effect of a given cause, we need a guiding principle [emphasis added] beyond anything that experience gives. We have to go beyond what is given us, and so we need a principle of search. That is what is afforded by this principle of adaptation. The mind is unsatisfied with things until it can see how they belong together. The principle of adaptation says that the particular things do belong together, and sets the mind hunting to find out how. The principle of adaptation says that, in order to the normal action of the faculties, things must be conceived as adapted to one another so as to form a systematic totality […] and the mind goes to make its knowledge of reality conform to its normal activity (Veblen, [1884], 1994: 189).

Stanley Daugert (1950: 18-21), in his classic work on the philosophy of Veblen, points to Peirce as the source of his concept of “guiding principle”. It must, in fact, be remembered that in 1881 – before moving to Yale University – Veblen attended Johns Hopkins University, where Charles Sanders Peirce was lecturer in Logic. And during the autumn term Veblen followed the “Elementary Logic Course” which he gave (Dorfman, 1947: 41). Daugert’s argument on this point does not seem to me to be entirely shareable. It is interesting to note that Veblen deals with the “principle of adaptation” as a transcendental faculty, whereas Peirce’s “guiding principle” is a “habit of mind”. However, as we have already seen, in 1898 Veblen will no longer express his knowledge theory in terms of “transcendental faculties”, but in terms of “habits of thought”. And William James’s influence upon his conception appears to be truly crucial. 

According to Veblen (1906a), the main acquisition of modern psychology, stated among others by James, is the idea that learning has a pragmatic foundation: knowledge is to be understood, in teleological terms, as the expression of personal interests and attention.

In James’s perspective, because of the plasticity of human nervous structure, men are “bundles of habits”, which are, in turn, the “result of education” (James, [1890], 1950: 104). Habit, automatizing a certain range of behaviours, allows man to interact with the environment in an effective way. At the individual level, the function of habit is to relieve human mind of paying attention to every single act and object. At social level, habit releases the community from the constant effort to reorganize and redefine social roles and shared values. In an often-quoted passage, James (Ibid.: 121) states that: “habit is thus the enormous fly-wheel of society, its most precious conservative agent […] It dooms us all to fight out the battle of life upon the lines of our nurture”. Habit is then the essential requirement for establishing human order on nature (Franzese, 2000: 56-63). Veblen’s conception of habits is strongly influenced by James. In his view, as we have emphasized, habits of thought are shaped by material means of life and they determine scientific explanation of observed phenomena, that is “human order”. Quite interestingly, James’s Psychology (1900) and Pragmatism (1907) were assigned reading for Veblen’s courses on “Economic Factors of Civilization” (held at University of Missouri in the years 1910-1917) (Joseph Dorfman Collection, box 69, Columbia University Rare Book and Manuscript Library). It must, in fact, be remembered that it is not possible to explain institutional change without the notion of “habits”. 

However, referring again to Veblen’s 1884 essay, he appears to have understood perfectly the epistemological issues related to Kant’s teleological judgment and its foundational role for empirical natural sciences. In analysing his post-1898 writings we can see how he approaches this topic. In The Preconceptions of Economic Science III, Veblen examines the doctrine of John Elliot Cairnes, in order to show how the adoption of an associationist theory of knowledge works in economic analysis. In this context, he notes that the English economist does not succeed in getting rid of the idea of an order of nature. Influenced by contemporary scientific patterns, John Stuart Mill and Cairnes maintain that natural laws are simply empirical generalizations, inductively construed and then verified through appeal to experience. Although this approach implies denying that there is any teleological trait in observed phenomena, Veblen thinks that the principle of causality they make use of is but a metaphysical postulate, since it is based on the principle that Natura non facit saltum, and therefore veils their belief in structural regularities in the natural sequences of events. To take natural phenomena as uniform makes them susceptible to prediction, a possibility Veblen denies, since his definition of the cause-effect nexus as opaque expresses the absence of an ontological foundation. Even in these reflections on the principle of continuity we can find a Kantian influence. In fact, Kant considered the lex continui in natura, – together with the lex parsimoniae and the law that principia praeter necessitatem non sunt multiplicanda – a maxim of Judgment, thus emphasizing its subjective character.
 Therefore, the continuity principle no longer concerns the truth of things in themselves, as it does in Leibniz. It is instead one of the maxims of Reason and Judgment, by which the aim of systematic unity of phenomenal knowledge is made explicit. Moreover, from an epistemological point of view, the numerical indetermination of maxims of Judgment warrants the possibility of understanding the complex variety of empirical laws acting in nature. These are always revisable, and therefore never absolute. 


In the light of these considerations, we can try to achieve a better understanding of Veblen’s judgment of Mill’s and Cairnes’s use of the continuity postulate. On the one hand, Veblen accepts the law as a methodological rule, but on the other he denies that it has any ontological foundation. In fact, in the heuristics of Darwin’s theory the continuity postulate plays an important role, but he associates it with the cumulative feature of natural selection rather than with an assumed “regularity” of natural phenomena. Indeed he writes: “as natural selection acts solely by accumulating slight, successive, favourable variations, it can produce no great or sudden modifications; it can act only by short and slow steps. Hence, the canon ‘Natura non facit saltum’, which every fresh addition to our knowledge tends to confirm, is on this theory intelligible” (Darwin, [1872] 1960: 435). Geoffrey Hodgson, (2004: 88) commenting on this passage, properly notes that “Darwin did not simply argue that natural selection worked slowly, he also – and more importantly – upheld that each step in the process was liable to causal explanation”.


3. Conclusion


Veblen’s theory of causality is a major clue to understand his project of evolutionary economics. His theory of causality is to be understood as the ultimate result of the interaction between Darwinian and Kantian suggestions. Darwinian evolutionism interacts with the Kantian distinction between determinant and reflecting judgment, presenting Veblen with a purely mechanical reading of natural phenomena. This allows him to state the causality principle laying special emphasis on its “opaqueness”. Once it is denied that the causality principle ought to have a necessary ontological foundation, the exclusion of any animistic – teleological – explanation of “non-human phenomena” is related to consequences engendered by both the “discipline of life”, seen as a peculiar feature of modern industrial community, and the affirmation of modern science. Finally, the recognition of Kant’s finalism makes it possible, for Veblen, to keep teleological explanation distinct from teleological action. 
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� By Nature, Darwin ([1872], 1960: 88) refers only to “the aggregate action and product of many natural laws”. As is known, “Natural selection” acts both “by the preservation and accumulation of variations, which are beneficial under the organic and inorganic conditions to which each creature is exposed at all periods of life” (Ibid.: 122), and through “the destruction of those which are injurious” (Ibid.: 88); while “variations neither useful nor injurious would not be affected by natural selection, and would be left either a fluctuating element” (Ibidem). Nevertheless, adaptation of living organisms to the environment and formation and transformation of the species cannot be explained without the “struggle for existence” derived from Malthus’s principle concerning the disproportion between increase in population and in means of subsistence. On Veblen’s Darwinism see Tilman, (1996) chapter 2; Hodgson (2004), chapters 7 and 8.


� It must be noted that Veblen here makes use of the distinction between relations of ideas and matters of fact; whose most famous formulation is to be found in the opening page of section IV of David Hume’s Inquiry concerning Human Understanding (1748). Veblen, in his 1899 article on The Preconceptions of Economic Science, considers peculiar to Hume’s method “an insistence on matter of fact [which made him] too modern to be wholly intelligible to those of his contemporaries who are most neatly abreast of their time” (Veblen, 1899: 97).


� The discipline of life is to be understood as the discipline exercised by the material conditions of life.


� For a different argument on this point see Rutherford (1998). Rutherford emphasizes that Veblen’s 1898 essay already contains the contradictions which would later cause the failure of his entire intellectual project, notwithstanding its pretence to be “a manifesto for an evolutionary economics, a methodological outline only” (Rutherford, 1998: 464). Rutherford investigates the lack of a translation, which Veblen should have produced, of his methodological schema into a theory capable of explaining institutional change. Difficulties in making this move would lie precisely in the theoretical tenet of non-teleological causality applied to social processes, in which teleological agents are supposed to act.


� Porter, who had specialised in German philosophy, taught Moral Philosophy and Metaphysics. Against the widespread associationist conception of mind, Porter maintained that “the mind of man is active through the knowing and thinking process” (Blau, 1952: 105). In his classes he was especially keen on reading from Kant’s Critique of Pure Reason, and discussing some of Herbert Spencer’s writings, such as First Principles (1862) and Principles of Psychology (1855) (Dorfman, 1947: 48-49).


� “That the concept of a finality of nature belongs to transcendental principles is abundantly evident from the maxims of judgement upon which we rely a priori in the investigation of nature, and which yet have to do with no more than the possibility of experience, and consequently of the knowledge of nature, – but of nature not merely in a general way, but as determined by a manifold of particular laws. – These maxims crop up frequently enough in the course of this science, though only in a scattered way. They are aphorisms of metaphysical wisdom, making their appearance in a number of rules the necessity of which cannot be demonstrated from concepts. ‘Nature takes the shortest way (lex parsimoniae); yet it makes no leap, either in the sequence of its changes, or in the juxtaposition of specially different forms (lex continui in natura); its vast variety in empirical laws is, for all that, unity under a few principles (principia praeter necessitatem non sunt multiplicanda)’; and so forth” (Kant, [1790], 1973: 21).
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