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There is probably no paradox more famous in the modern history of economic theory than the "paradox of value" or "water-diamond paradox," a paradox which, according to most textbooks, appears in a passage concerning the meanings of value in Adam Smith's The Wealth of Nations. Indeed, as has been noted lately, this paradox  usually appears in a highly "dramatic light" in most mainstream economics textbooks (Swales, 1993, p. 236). There are, however, many puzzles surrounding this paradox.  

  To begin with, as some historians of economic theory have already pointed out, there is no indication that Smith himself saw his discussion of meanings of value to involve any paradox.
 Nor is there any indication that any classical political economist who followed Smith noticed a paradox in the passage. It is therefore only after the birth of the neoclassical economics that a paradox is claimed to exist in Smith's passage. But this is curious; exactly when, how, and why did the new economic theory locate a paradox in a passage belonging to an older economic theory?

Another puzzling aspect of this paradox is that finding a solution is relatively easy, but a clear statement of the paradox itself is often hard to come by. Almost all principles of microeconomics, as well as most textbooks on the history of economic thought, offer as a solution some offhand remark such as: "Water has high 'total utility' and low 'marginal utility,' and diamonds, the opposite." Some other textbooks add to this purported solution something about the low "marginal cost" of water and the high "marginal cost" of diamonds as well. But then, what is the paradox to which these are the solutions? Some textbooks do not even bother to state the paradox. Those that do, present their own curiosities. 

First, such statements may vary widely from one text to another. For example, according to Schumpeter (1954, p. 301), the "paradox of value" consists of "the fact that obviously useful things fetch a low price." According to Stigler (1965, p. 68), however, the "paradox" is "that value in exchange may exceed or fall short of value in use."

Second, such statements can never be found, either directly or indirectly, anywhere in Smith's writings. Take for example Stigler's statement. Even a rudimentary familiarity with the meanings of such classical terms as "value in exchange" and "value in use" would tell us that the statement is complete nonsense, and that Smith could not be the author of it. Indeed, Stigler himself describes this statement as "meaningless," since it involves a comparison of "heterogenous quantities" (1965, p. 68). He fails to point out, however, that such a meaningless statement does not appear anywhere in Smith's writings. Or take Schumpeter's statement, which is actually the most popular version of the paradox. Even a cursory reading of Smith's works would reveal that he considered gold and silver to be very useful, but not cheap; therefore, he could not have said, "Useful objects are cheap." 

Third, even if one assumes that Smith did say, "Useful objects are cheap," it is not at all clear exactly what the neoclassical concepts of "total utility" and "marginal utility" have to do with this. For example, does "useful" mean having "high total utility"? Or, to put it differently, are "usefulness" and the neoclassical concept of "utility" synonymous? A very few neoclassical textbooks may argue that they are not.
 But many imply that they are. For example, after stating Smith's "paradox of value" as "useful goods like water are free, whereas useless goods like diamonds are expensive," Mark Blaug (1980, p. 41) adds that "it is evident to any modern reader that Smith means by 'use-value' the total utility of a whole class of commodities instead of the marginal utility of individual units." This is of course by no means evident to many "modern readers." Indeed, even some well-known neoclassical historians of economic ideas have clearly argued against this interpretation of Smith's passage.
 

It is perhaps due to such perplexing issues that a few economists have expressed misgivings about the true nature of Smith's "paradox." But usually such expressions do not go very far in resolving the problem. For example, in The New Palgrave, De Marchi correctly points out what a paradox is supposed to be, namely, something contrary to accepted opinions or perhaps involving a self-contradiction. He then adds that "Smith's diamond and water paradox" is not really a paradox in the true sense of the word, but merely a "rhetorical paradox," having to do with "terminological fuzziness" (De Marchi, 1988, p. 799). This comment raises more questions than it answers. If Smith's paradox is not really a paradox, why invent a new term "rhetorical paradox" applicable only to this particular case? If it simply consists of fuzzy concepts, why not call it what it is: a passage containing fuzzy concepts? Better yet, why not try to clear up the fuzzy concepts in the passage and find out how it came to contain a "paradox"?

It is the intention of this essay to address just this issue, that is, to investigate what is and is not fuzzy in Smith's famous passage and how, and why some mystical "paradox" eventually came to be associated with it. In so doing, I divide the work into four sections. In the first section, I will read Smith's passage, analyzing each sentence for logical consistency and meaning of words, particularly the meanings of his twin concepts "value in use" and "value in exchange." It will be argued here that Smith's passage can be written more clearly and can be even formalized using modern techniques of mathematics. The second section will show how, in his attempt to turn political economy into a "science," William Stanley Jevons twisted and turned the meaning of Smith's twin concepts so that they would fit a preconceived mold of calculus, yet contended afterward that Smith's meanings and his own were identical. In the third section, I will look at how Jevons's followers read and interpreted Smith's passage and how they came to claim the existence of a paradox in it, a claim which had an ideological dimension. A summary of the essay and concluding remarks will appear in the fourth section.


I. Smith's Passage
Smith's famous passage appears as a paragraph consisting of five sentences. These sentences are reproduced below and for sake of convenience are numbered as sentences 2-6. I have also reproduced the sentences immediately before and after, showing the context in which the passage appears.

 [1] What are the rules which men naturally observe in exchanging them [goods] for money or for one another, I shall now proceed to examine. These rules determine what may be called the relative or exchangeable value of goods.

    [2] The word VALUE, it is to be observed, has two different meanings, and sometimes expresses the utility of some particular object, and sometimes the power of purchasing other goods which the possession of that object conveys. [3] The one may be called "value in use;" the other, "value in exchange." [4] The things which have the greatest value in use have frequently little or no value in exchange; on the contrary, those which have the greatest value in exchange have frequently little or no value in use. [5] Nothing is more useful than water: but it will purchase scarce anything; scarce anything can be had in exchange for it. [6] A diamond, on the contrary, has scarce any use-value; but a very great quantity of other goods may frequently be had in exchange for it. 

   [7] In order to investigate the principles which regulate the exchangeable value of commodities, I shall endeavor to shew... (Smith,  1976, pp.44-46) 

Before attempting to analyze the above passage let us note some rather obvious problems with Smith's terminology. First, as sentences 1 and 7 show, the context in which Smith's passage appears is that of establishing the "rules" or "principles" of "exchange." But it is clear from the first sentence that for Smith "exchange" embraces both barter and monetary relation, a problem that, as we shall see shortly, adversely affects the development of his concept of "value in exchange." Second, throughout the passage Smith uses the words "things," "goods," "objects," and "commodities" interchangeably.
 This is of course not a major problem and can be easily remedied by substituting a single word, let us say "object," for the others. Third, Smith's "object" can appear in the sense of a class of objects, such as "water," or as a quantitatively defined object, such as "a diamond." This problem too, as we shall see, adversely affects the clarity of the passage. With these in mind, let us proceed to analyze the main concepts in the passage, i.e., "value in use" and "value in exchange."


A. Value in Use
The actual definition of "value in use" appears in sentences 2 and 3, but these sentences are ambiguous for two reasons. First, it is not clear whether "value in use" or, for that matter, "value," is used in the sense of value in use of a particular object or value in use in general. Second, they involve the notoriously ambiguous word "utility." Let us therefore skip these two sentences for the time being and look at the rest of the paragraph for clarification.

Sentence 4, putting temporarily aside the notion of "greatest" or "little," implies that some class of objects or, perhaps, quantitatively defined objects have something called value in use. What is meant by a class of objects "having value in use," however, becomes a bit more clear in sentence 5, where "water" is said to be "useful." With this in mind one can read Smith to say: a class of objects has value in use if it is useful. Being useful, on the other hand, is closely associated with having a use in Smith’s writings.  For example, he writes in the Lectures that "a thing of no use, as a lump of clay, brought into the market will give no price... If it be useful the price will be regulated according to demand" (Smith, 1978, p.358). But what does Smith mean by “having a use”? In reference to "diamonds and other jewels," Smith writes that "one can hardly say what they serve for" (1978, p.333). He also writes, in reference to precious stones in general, that their "use we can hardly conceive," or that "they are of no use, but as ornaments" (Smith, 1978, p.358; 1976, p.191). From such comments, one can conclude that what Smith means by a class of objects having a use is what one means in everyday language,  i.e., serving for something. In short, it appears that for Smith, a class of objects has value in use if it has a use, that is, if it serves a purpose. 

If one is fond of formal language, there are various ways to formalize the above concept. For example, one can say that a class of objects has value in use if and only if it has at least one use. This can be made even more formal. Suppose O represents the set of classes of objects and U, the set of "uses." The word "has," symbolized by the letter H, can then be viewed as a binary relation from the set of objects to the set of uses, that is, H ( OxU. Thus, we can say a class of objects, O1, has value in use if and only if there exists a non-empty set U1 such that O1 H U1.

Let us now turn to Smith's concept of "greatest" or "little" value in use in sentence 4. Given the above argument, it makes sense to think that by a class of objects having "great" or "little" value in use relative to another class of objects, Smith is referring to the number of uses of classes of objects. Indeed, there are places in Smith's writings where this is precisely what he means. For example, he writes at one point that among metals "if we except iron," silver and gold are "most useful" since, among their other uses, "household utensils" can be better made from them (Smith, 1978, p.370).
 Similarly, as we saw above, he considered a lump of clay to have "no use," i.e., zero use, and the precious stones in general to have "hardly" any use except as "ornaments," i.e., one use. If this is the case, the example in sentence 5 makes sense: as a class, water has more value in use than diamonds, since it has more uses.    

This simple idea can also be formalized as follows. A class of objects has greater value in use than another if it has more uses. Or to put it more formally, a class of objects O1 has greater value in use than another class of objects O2 if and only if n>m, where n and m stand for the number of elements in the set of uses of the classes of objects O1 and O2, respectively.

Before continuing any further, let us note the following. What was said above concerning "a class of objects having value in use" can hold equally well for "a given amount of an object." However, one cannot use the two concepts interchangeably, as Smith seems to do. Clearly, an object may have value in use as a class but not as a given quantity. Thus Smith's passage must be corrected by eliminating one of the two concepts. Given that Smith often seems to be referring to an object as a class, I would eliminate the second. Moreover, in the above analysis, one can replace the word "value in use" with the word "usefulness" without any loss of meaning. In other words, Smith's expression "value in use" is actually redundant and can, if one wishes, be eliminated altogether. But since Smith seems to be playing on the word "value," I would maintain it as well.

We can now return to sentences 2 and 3 and the ambiguous term "utility." As was mentioned earlier, even some neoclassical historians of economic ideas have already pointed out, based on reading other passages in Smith's writings, that the term "utility" appears here not in the neoclassical sense but in the sense of usefulness.
 The above analysis lends support to this interpretation as well. Thus, Smith's attempt to define "value in use" in these two sentences can be rewritten this way: we call the usefulness of a class of objects the "value in use" of that class of objects.
 One can also rewrite these sentences as: we call the usefulness of any class of objects "value in use." In the second case, "value in use" appears more abstractly, similar to the term "usefulness" in general. The structure of Smith's sentences does not make it clear which of these statements he had in mind. Given that he was using the word "value in use" in the same way and the same sense as the word "usefulness," it is quite possible that he had both in mind.

In sum, by an object having value in use Smith meant a class of objects, or a quantitatively defined object, having a set of uses. By greater or smaller value in use, what Smith was referring to was the number of elements in this set relative to the set of uses of other objects. All of this is in accord with the ordinary use of the word "usefulness." Smith's definition of "value in use" is also no more than the definition of "usefulness." Thus, there is little that is fuzzy in Smith's use or meaning of the expression "value in use." 


B. "Value in Exchange" 
Let us now look at the passage from the perspective of something called "value in exchange." It is clear that Smith uses this word in the same way that he employs the word "value in use." For example, the expression "exchangeable value of objects" is quite similar to the expression "utility of an object" in sentence 2. Also, sentence 4 implies that an object or a class of objects has, beside value in use, value in exchange. But while in the case of "value in use" it is relatively easy to figure out what it is that the objects have, in the case of "value in exchange" the task becomes difficult, particularly since the sentences seem to convey different messages. For example, sentence 5 seems to imply that a class of objects, such as water, has value in exchange in the sense that it "will purchase" other objects, or other objects "can be had in exchange for it." Sentence 6, on the other hand, appears to say that an object, such as a diamond, has value in exchange in the sense that it "may frequently be had in exchange" for other objects. But these are different concepts insofar as one involves a monetary relation and the other does not and, also, in the fact that one is considering a class of objects and the other a quantitatively defined object. Moreover, neither of these concepts seem to be compatible with the expression "exchangeable value of objects" or the concept of "great" and "little" value in exchange. All this is made even more problematic by sentences 2 and 3, where "value in exchange" in general or perhaps "value in exchange of an object" is defined as "the power of purchasing other objects." In what follows, I will try to sort out these fuzzy concepts and expressions and rewrite them in a meaningful way.

Let us set aside the notion of "will purchase" for the time being and concentrate on the expressions "can be had in exchange for" and "may frequently be had in exchange for." A simpler way of writing these expression is something like "will exchange for," an expression that appears often in Smith's writings.
 This expression, which I designate by the letter E, can be viewed as the relation of exchange, a binary, symmetrical relation between the set of objects.   

Now suppose B, C, and D stand for three classes of objects and that 1c E 1b, 1c E 2d, where b, c, d represent, respectively, a unit of each class of object.
 Given these exchanges, there are two different and mutually incompatible ways to give meaning to Smith's idea that "an object has exchange value." First, one can say that any class of objects or, for that matter, a given quantity of an object, has value in exchange if it satisfies the relation of exchange. That is, B, C and D have value in exchange by virtue of satisfying the relation E. This is a concept similar to what is implied in Smith's sentences 5 and 6. Yet, as mentioned above, it is not at all clear what Smith's expression "exchangeable value of objects" means in this context. Moreover, such a concept is incapable of generating the idea of "great" or "little" value in exchange. 

Second, one can say that whatever precedes E has a specific value in exchange, that which comes after E. In other words, 1c has a value exchange expressed in B, namely, 1b; and it also has a value in exchange expressed in D, namely, 2d. A more concise expression of these would be the following statements:

1. 1c has a B-value in exchange of 1b, and 

2. 1c has a D-value in exchange of 2d.

One can now meaningfully speak of the B or the D-value in exchange of 1c. However, even now, Smith's expression "value in exchange of objects," does not make much sense.
 So where does this expression come from? It comes from Smith's unwarranted abstractions and oversights, I believe. For example, suppose we abstract from the prefixes B and D in sentences 1 and 2. We get the defective statements:

1'. 1c has value in exchange of 1b, and

2'. 1c has value in exchange of 2d.

Next, let us drop 1b and 2d altogether, collapsing statements 1' and 2' into a fuzzy statement:

1". 1c has value in exchange. 

Finally, if we put aside the distinction between specific quantities of an object and the class of that object and substitute the latter for the former in statement 1", we get an even fuzzier statement:

1'". C has value in exchange.

Now, not only C but B, D, and, for that matter, all classes of objects, as well as quantitatively defined objects, have value in exchange. Hence, we arrive at Smith's fuzzy expression "exchangeable value of objects." 

Note also that this expression has now become compatible with the idea that a class of objects has value in exchange if it will exchange for another class of objects. Moreover, the above abstractions and confusions show where Smith's fuzzy concept of "great" and "little" value in exchange can come from. Statements 1 and 2 imply correctly that, given the symmetry of E, 1b has greater C-value in exchange than 1d. But once we have reached statements 1" and 1'", this idea appears as B has greater value in exchange than D, or, to put it in a more Smithian way, B has "great," and D has "little," value in exchange.

Let us now add more confusion, as Smith does, by also bringing in the monetary expression "will purchase." This expression, shortened to P, can be viewed as a binary relation as well. However, unlike E, P is a non-symmetric relation between specific set of objects and all other objects. As such, this relation is unsuited for constructing the concept of "value in exchange." 
 Yet, it is precisely this relation that is used by Smith, in sentences 2 and 3, to construct the concept of "value in exchange" as the "power of purchasing other goods which possession of that object conveys."We can recreate this fuzzy definition by assuming that among the three classes of objects mentioned earlier, C plays the role of money, and that 1c P 1b and 1c P 2d. One can now say, following Smith, that 1c has the "power of purchasing other objects," 1b or 2d. But since 1c also "has value in exchange," it follows that "having value in exchange" and "having power of purchasing other objects" are one and the same. Consequently, "value exchange" means "the power of purchasing other objects."  

In short, Smith's concept of "value in exchange" and the expressions involving this term are fuzzy, and their fuzziness is primarily due to improper abstractions, lack of clear distinction between a class of objects and specific quantities of objects, and confounding exchange and monetary relations. This last issue, at times, leads Smith to confuse "value in exchange" and "price."
 All this is reinforced by Smith's assumption that a uniform substance, such as "labor", or "money" lies behind the "real measure of exchangeable value of all commodities" (Smith, 1976, pp. 47-48, and 55).

   Yet, as the above analysis shows, one can rewrite meaningfully some of Smith's expressions, such as "having greater or smaller value in exchange." By way of summary, for example, one can say that

given the exchanges


1 o1 E r o2

 1 o1 E q o3,

1o2 has greater O1-value in exchange than 1o3, if and only if q>r, where r and q stand for some given numbers, and o1, o2, and o3 stand respectively for exchange units of classes of objects O1, O2, and O3.


C. Revisiting Smith's Passage

Let us now look at Smith's passage in its entirety. After correcting its fuzzy concepts and expressions, it reads something like this:

The popular and ambiguous expression "value of something" can have two different meanings. One is the set of uses of a class of objects. This, we call the "value in use" of that class of objects. The other is a certain quantity of a second class of objects, X, that exchanges for a given quantity of the first class of objects. We call this second quantity the "X-value in exchange" of the first. We say a class of objects has value in use if it has a non-empty set of uses. In this sense a class of objects has greater value in use than another class of objects if it has a greater number of uses. We also say a given quantity of an object has an X-value in exchange of rx, where r and x stand respectively for the amount and the unit of the class of objects X. It is frequently the case that a class of objects having greater value in use than another, has, as a unit of exchange, a smaller X-value in exchange than the other. For example, water has greater value in use than diamonds; however, a gallon of water has a smaller copper-value in exchange than a one carat diamond.

A necessary conclusion, missing in Smith's passage, can also be added to the above: the number of uses of a class of objects, therefore, does not necessarily "regulate" the X-value in exchange of a given amount of that object. Smith's argument as to what does, i.e., "quantity of labor commonly employed in acquiring or producing" it (Smith, 1976, p. 65), remains, of course, unaffected.

This concludes my reading of Smith's famous passage. I have argued that Smith's passage is indeed fuzzy, particularly when it comes to a concept called "value in exchange." Yet, with a little effort one can sort out its problems, rewrite it more clearly , and even formalize the argument. But then, why and how did this passage turn into a paradox rather than being clarified and rectified? Before attempting to answer this question, let me add the following.

Smith's passage did not attract much attention among the classical writers. A few thought that the passage is factually incorrect. Among these is Jeremy Bentham, whom neoclassical economists consider to be a soul mate. Instead of seeing a paradox in Smith's passage, Bentham viewed the passage as saying that in general, water does not any have value in exchange and diamonds do not have any value in use. According to Bentham (1954, p. 87), Smith was wrong on both counts; water does have value in exchange in London and Paris, and diamonds do have value in use because the "fair sex" attaches "importance to them" or because "kings use them as ornaments in their crowns."

But most classical writers do not seem to have found anything wrong with the passage, and thus have paid very little attention to it. As a result, the twin concepts of "value in use" and "value in exchange" did not become any clearer after Smith. The latter term, often shortened simply to "value", continued to be used in the same way and the same sense used by Smith. The former, however, became fuzzier. It was replaced often with the word "utility" and, as such, it was used loosely by both those who tried to show that "utility" is "not the measure of exchangeable value," such as Ricardo, and those who saw "exchangeable value" to be an "index of the recognized utility," such as Say (Ricardo, 1953, p.11,  Say, 1821, p. 5). 

Ricardo, for example, seems to have given "utility" a new semantic twist when, immediately after quoting Smith's passage, he implied that "being useful" entails "contributing to our gratification" (Ricardo, 1953, p. 11). He also used the term "utility" in the sense of physical goods or "riches," which he wrongly thought it to be what "Adam Smith calls 'value in use'" (Ricardo, 1953, p. 281). Say, on the other hand, defined "utility" as the "inherent fitness or capability of things to satisfy the various wants of mankind" (Say, 1821, p. 3). On another occasion, in his typically obscure language, he wrote of "utility of things" as "the faculty they have of serving those purposes to which man thinks proper to apply them" or "the faculty they have acquired of being serviceable" (Say, 1967, pp.11, 6). He also implied at one point that having utility is the same as being useful. But then he added, without any justification, that being useful entails being "capable of satisfying the wants and desires of man" (Say, 1967, pp.6-7). 


II.  Jevons's "Application of Mathematics" to Political Economy
The failure of the classical writers to note and clarify the fuzzy nature of Smith's passage, the replacement of the term "value in use" with "utility," and the loose use of this term created a perfect environment for the neoclassical economists to step in and claim the existence of a "paradox" in Smith's passage. The foundation for this claim was laid down by none other than one of the first of such economists, William Stanley Jevons. 

At the end of the fourth chapter of the first edition of The Theory of Political Economy, suddenly and without any previous analysis of Smith's writings, Jevons writes:

While Adam Smith's often quoted value in use is the total utility of commodity to us, the value in exchange is defined by the terminal utility, the remaining desire which we have for possessing more (Jevons, 1871, p.157, his emphasis).

Jevons is often vague and inconsistent when it comes to defining a concept; nevertheless, I will attempt to sort out what he means by "total utility" and "terminal utility," to clarify exactly what it is that he is claiming.

The expression "terminal utility" is never defined in the Theory beyond what is said above. But the context in which the above passage appears suggests that "terminal utility" is synonymous with "final degree of utility," a term which is defined by Jevons at one point as "the degree of utility of the last addition" (1871, p.61). "Degree of utility," in turn, is defined and used by Jevons in many ways, among which is "du/dx"; that is, the "differential coefficient of u considered as a function of x" (pp. 60-1). The symbol "x," in turn, stands for various concepts in the Theory, including "quantity of food" and "quantity of commodity" (pp.55, 59). In the second edition of the Theory, "x" also stands for "M/T," where "M" stands for "Mass," and "T" stands for "Time" (Jevons, 1957, pp. 62-67). The symbol "u" stands for "total" or "whole utility," an expression which is also used by Jevons in many senses. But from the perspective of Jevons's calculus, "u" is the "area of the whole curve" du/dx (Jevons, 1871, p. 61). Exactly what the units of "u" are is also quite unclear in the Theory. In the second edition, we are told that the "degree of utility" has "the dimension U," and that "U means the resulting pleasurable effect" of the "commodity supplied" per unit of time (Jevons, 1871, pp. 66-68). This being the case, "total utility" must have the same unit as pleasure or happiness.

Now, in the second edition of the Theory, Jevons adds a new section on the meanings of Smith's twin concepts. Here, at the beginning of the fourth chapter, Jevons quotes sentences 2-6 of Smith's passage and then, without any concrete analysis of this passage, he writes:

It is sufficiently plain that, when Smith speaks of water as being highly useful and yet devoid of purchasing power, he means water in abundance, that is to say, water so abundantly supplied that it has exerted its full effect, or its total utility. Water when it becomes very scarce, as in a dry desert, acquires exceedingly great purchasing power. Thus Smith evidently means by value in use, the total utility of the substance of which the degree of utility has sunk very low, because the want of such substance has been well nigh satisfied. By purchasing power he clearly means the ratio of exchange for other commodities (Jevons, 1957, p.79, my emphasis).

These statements are then followed by a set of suggested word  substitutions: 

(1) Value in use=total utility;

(2) Esteem=final degree of utility;

(3) Purchasing power=ratio of exchange. (p. 81)

A few lines later, Jevons writes that the third term, "purchasing power," for which he is substituting "ratio of exchange," is "often called by economists exchange or exchangeable value" (p.81). 

Let me elaborate on the meaning of "ratio of exchange." Jevons uses this expression in the sense of "the number of units of one commodity to the number of units of the other commodity for which it exchanges, the units being arbitrary concrete magnitudes, but the ratio an abstract number" (Jevons, 1957, pp. 81-82). The reason why the ratio is an abstract number, according to Jevons, is that commodities should be measured not in terms of their usual units of measurements, but in terms of "mass"; that is, the ratio of exchange has the "dimension M divided by M" (p. 83). We are also told that the "ratio of exchange" of two "commodities" is equal to the ratio of their "infinitesimal quantities"; that is, y/x=dy/dx, where y and x are quantities of two "commodities" exchanged (pp.94-95). Moreover, this ratio, according to Jevons, is inversely proportional to the "degrees of utility of commodities exchanged" (p. 99). 

Let us note two issues  here. First, Jevons's claim concerning the meaning of "exchangeable value" in the second edition of the Theory is at odds with what he had said in the first edition. "Exchangeable value" cannot mean both "terminal utility" and the ratio of "degrees of utility." Second, the definition of value in exchange as "ratio of exchange," i.e., "the number of units of one commodity to the number of units of the other commodity for which it exchanges," is completely incompatible with such classical expression as "exchangeable value of a commodity."

Finally, in his discussion of "dimension of value" in the second edition, Jevons concludes that "the value in use of Adam Smith, or total utility, is the integral of U.dM, and has the dimension MU" (Jevons, 1957, p. 84, his emphasis). This is then followed, once again, by the above word substitutions, but now the left side terms appear under "Popular Expressions of Meaning," and the right side terms under "Scientific Expression," all followed by their respective "Dimensions" (p. 84).

Jevons's claims concerning the meaning of Smith's terminology are astonishing. Smith's expressions "value in use," "value in exchange," and "power of purchasing," have nothing to do whatsoever with Jevons's expression "total utility," "final degree of utility," or "ratio of exchange." His overall claim concerning the meaning of Smith's passage is also astounding. What he himself is trying to say in the Theory, to put it in the best modern textbook form, is this: Water has high "total utility" and low "marginal utility."
 This expression itself is shorthand for the following story: A typical individual has a differentiable utility function, u, for each and every good. The domain of this function is the set of quantities of each good and the range is the set of quantities of happiness, each set being equivalent to the set of real numbers. This same individual has, relative to his wants, a large amount of water x* and a small amount of diamonds y*. The quantity of happiness associated with this individual's x* amount of water is higher that the quantity of happiness associated with his y* amount of diamonds, i.e., u(x*)>u(y*). However, the differential increment of this individual's water utility function at x* is less than the differential increment of his diamond utility function at y*, i.e., (du(x*)/dx)(x<(du(y*)/dy)(y. 

  The above story is completely alien to the meaning of Smith's passage. Indeed, the conceptual framework within which Smith writes is so different from that of Jevons that any comparison of the two is meaningless. So what leads Jevons to make the remarkable claim that Smith's passage means that water has high "total utility" and low "degree of utility"? The answer to this question must begin with what Jevons sees to be his mission in political economy.


A. Making Political Economy "Scientific"
At the beginning of his Theory Jevons presents some inconsistent  arguments concerning the nature and status of political economy as a "science," without defining the term "science" explicitly. One argument appears to be that political economy, as exemplified by Adam Smith's The Wealth of Nations, was a science in the sense that it dealt with quantities and used arithmetical operations, such as multiplication. For example, in the preface to the first edition of the Theory, Jevons refers to the "Science of Political Economy" and speaks of the "distinctly mathematical character" of certain portions of it, such as the "Theories of Population and Rent" (Jevons, 1871, pp.v-vi). In the preface to the second edition he seems to expand on this point by arguing that political economy is "essentially mathematical," since it "deals with computation, multiplication, degree of severity," etc. (Jevons, 1957, p. xxii). In this sense, writes Jevons, we "discover" that "even the father of the science," Adam Smith, "is thoroughly mathematical," since "the fifth chapter of the First Book of The Wealth of Nations deals with 'quantities of labor,'... 'proportion,' 'equality,' etc." and "equality implies the existence of a mathematical equation" (1957, pp. xxii-xxiii). 

There is, however, a second argument in Jevons's Theory that seems to deny the status of political economy as a science. This appears when, for example, in his "Introduction" Jevons states: "It is clear that Economics, if it is to be a science at all, must be a mathematical science" (1957, p.3).
 Then, after discussing how he himself uses "the appropriate branch of mathematical science," which involves "infinitely small quantities," he concludes: "As the complete theory of almost every other science involves the use of that calculus, so we cannot have a true theory of Economics without its aid" (p.3). Here, "science" of political economy must necessarily involve the use of the differential calculus. Given this assertion, obviously Jevons's own Theory, as an attempt "to treat Economy as a calculus of pain and pleasure," turns into a science (p.vi). Indeed, this is what Jevons claims when he writes that he has sketched out the "form which ultimately the science must take," or that his "Theory of Economy" presents a "close analogy to the science of Statistical Mechanics," and that his "Laws of Exchange" resemble the "Laws of Equilibrium of a lever" (p.vii). But, by the same token, this concept of science turns political economy, as exemplified by The Wealth of Nations, into a non-science, since there is not a trace of calculus in it.   

The only way to reconcile these inconsistent arguments is to assume that Jevons does not differentiate between the finite "quantities" of political economy and "infinitely small quantities" of his own economics, or that he confuses arithmetical operations used by the political economists with the operations in calculus used by himself. Indeed, there is plenty of evidence for these types of confusion in the Theory. For example, immediately after telling the reader why the science of economics is impossible without the use of calculus, Jevons writes that "our science must be mathematical, simply because it deals with quantities" and that "whenever the things treated are capable of being greater or less, there the laws and relations must be mathematical in nature" (1957, p.3). There is also an element of such confusion when, in defense of his use of the calculus in the Theory, he argues that "mathematics" is merely "a perfected system of language" or that "we do not render the science less mathematical by avoiding the symbols of algebra" (1957, p.5).

This confusion also shows up in what Jevons sees to be his mission in political economy, namely, to turn this discipline into a science or, perhaps, to make it more scientific.
 On the one hand, he seems to view his work to be nothing more than another attempt, in a long line of such attempts, to "apply mathematical language to Political Economy" (p.viii). On the other hand, he states that his "theory consists of applying the differential calculus to the familiar notions of wealth, utility, value," etc.(Jevons, 1957, p.3).
 But these two tasks are not identical. One tries to express the theories of political economy in a different form, using mathematics merely as a language — a task which, as my formalization of Smith's passage shows, is quite possible. The other, however, seems to be an impossible task: the "familiar notions" of political economy, such as "utility" and "value" involve only finite concepts which can not be expressed in the language of infinite mathematics.

How does Jevons accomplish what appears to be an impossible task? In other words, how does he turn political economy into a "science" by applying calculus to concepts of "value in use" and "value in exchange"? Let us trace his steps.


B. The Magical Transformation
From the perspective of Jevons, the process of making Smith's twin concepts "scientific" consists of (1) presenting the correct definition of "utility" as formulated by such great authorities as Bentham, (2) expressing this correct definition in mathematical language, and (3) showing how the mathematically expressed concepts conform to those of Smith. But in actuality Jevons's process consists of (1) creating a total confusion as to what "utility" means; (2) in the midst of the confusion created, giving this concept an entirely new meaning so that it would fit a predestined mold of calculus; and (3) simply declaring at the end that the concepts of "total" and "terminal utility" are identical to Smith's "value in use," and "value in exchange." Let me elaborate.

The first step appears at the beginning of the third chapter, where Jevons tells the reader that he is introducing and defining "some terms which facilitate the expressions of the Principles of Economics" (1957, p. 37). Here, Jevons first defines "commodity" as "any object, substance, action, or service, which can afford pleasure or ward off pain" (p.38). 

A few points are worth noting here. First, Smith's "commodity," unlike Jevons's, had nothing to do with affording pleasure and warding off pain. Second, Smith's "commodity" appears in the sense of an "object." Jevons, on the other hand, has included such things as "substance, action and service" in the definition of the commodity. Third, Jevons's definition here appears to be at odds with his own suggestion, in the second edition of the Theory, that we should measure commodities in terms of "mass"; unless one concludes that even "action and service" can be measured in such a unit. 

The next term defined is "utility." But here, instead of one single statement concerning the meaning of the term, we get many. The first page on the definition of "utility" by itself contains no less than five separate statements on the meaning of the word, in the following order:

1. "Utility" denotes "the abstract quality whereby an object serves our purpose, and becomes entitled to rank as a commodity" (Jevons, 1957, p. 38).

2. "Whatever can produce pleasure or prevents pain may possess utility" (p.38). 

3. "J.B. Say has correctly and briefly defined utility as 'la faculte qu'ont les choses de pouvoir servir a l'homme, de quelque maniere que ce soit" (p.38).

4. "Anything which an individual is found to desire and to labor for must be assumed to possess utility" (p.38).

5. "By utility is meant that property in the object, whereby it tends to produce benefit, advantage, pleasure, good, happiness (all this, in the present case, comes to the same thing)" (p.38).

This last statement is Bentham's definition of utility, which according to Jevons, "perfectly expresses the meaning of the word in Economics" (1957, p. 39). But Jevons does not stop with this "perfect" statement; he continues to define and redefine "utility" in the next few pages, quoting the likes of Bastiat and Senior in the process. Interestingly enough, Adam Smith is never quoted on this subject. 

Jevons's numerous statements concerning the meaning of "utility," however, not only do not "facilitate" our understanding of the term but do just the opposite. Putting aside the convoluted language of some of these statements — such as 1 and 3 —  many of these statements do not say the same thing. For example, statements 1, 3, and 5 try to define utility relative to an "object," or perhaps a class of objects, while statements 2 and 4 speak of utility in terms of "whatever" and "anything."
 But there are even more fundamental differences between these sentences which become easily evident after we simplify them and substitute the word "object" for the other terms used. For example, it seems that an object has utility if it serves our purposes, according to 1 and 3; if it produces pleasure, according to 2; if it is desired or labored for, according to 4; and if it produces benefit, advantage, etc., according to 5. But these are obviously not the same concept.  

In short, Jevons's statements are neither clear nor identical. Moreover, none of them really defines "utility" as such. The result is the creation of a massive confusion with regard to the meaning of the word "utility," behind which it is easy to assign just about any meaning to this word. 

This appears to be Jevons's second step. In the midst of the confusion created, he suddenly gives "utility" an entirely new meaning by writing:

Let us now investigate this subject [utility] a little more closely. Utility must be considered as measured by, or even as actually identical with, the addition made to a person's happiness. It is a convenient name for the favorable balance of feeling produced — the sum of the pleasure created and the pain prevented. (Jevons, 1957, p. 45, my emphasis) 

The above passage is quite obscure. It is not clear how something is measured by and is identical to something else simultaneously. It is also not clear what the word "addition" means in this context.
 

One thing, however, is clear; what Jevons is trying to do is to force "utility" to become the same thing as "happiness" or "pleasure."
 From the perspective of Jevons's "science," this makes perfect sense. In order for "utility" to become "scientific," it must become a continuous function and this requires establishing a domain and a range for such a function that is equivalent to the set of real numbers. But then neither the old concept of commodity nor any past concepts of utility is capable of providing such a set. 

Commodities were measured in classical political economy in terms of their usual units of exchange, and each unit was, at best, only finitely divisible. This being the case, a domain equivalent to the set of real numbers would be out of question insofar as the "scientific" concept of "utility" is concerned. Jevons, in the first edition of the Theory, tries to get around this problem by including in the definition of commodity such seemingly continuous entities as "substance, action, and service," as we saw earlier. But this is rather clumsy and still leaves the problem of measurement of "objects" unresolved. In the second edition, as we also saw, he tries to solve the problem by simply assuming that "commodities" are measured in terms of a physical unit, such as "mass" or perhaps "mass" per unit of "time." Presumably, this provides a domain equivalent to the set of real numbers. 

Insofar as the range of the "scientific" concept of "utility" is concerned, the old concepts of utility were completely irrelevant. That is why Jevons ignores all that is said earlier and suddenly turns "utility" into the same entity as "happiness" or "pleasure."
 These entities, in their apparent continuity, provide Jevons with the missing range. With a proper domain and a proper range in place, Jevons is at last ready to turn "utility" into a "scientific" concept, either "total utility" or "degree of utility." In either case, one has a continuous function from the set of real numbers to the same set.    
Even after Jevons turns "utility" into a functional relation or, as he calls it, "quantity of two dimensions," he continues to use the term often in the same way and in the same sense that it had been used before (1957, p. 47). For example, "utility" is still treated as something which is "produced" by an object, "attaches to a thing," or "arises from commodities."
 But above all, objects continue to "possess" or to "have" utility (Jevons, 1957, pp. 46, 70). In the last case, Jevons still speaks of "utility of the food" or "utility of water" (1957, pp. 47, 52). Insofar as meaning is concerned, despite all attempts to make the term "scientific," "utility" would persist to appear in close semantic association or, at times, even as actually identical with "usefulness."
 This continued use of the term "utility" in the same way and in the same sense as before would, of course, conceal its true "scientific" meaning and usage in the Theory.

Jevons's third and final step is to convince the reader that what he has done is indeed nothing more than expressing the old ideas and terminologies of "father of the science" in the language of mathematics. But this is an impossible task if one engages in any serious textual analysis of Smith's writings. Jevons, therefore, avoids this altogether and simply declares the old and the new terminologies to be identical. We have already seen this step, which appears in the fourth chapter of Theory, and will not repeat it here. 

A few additional remarks, however, as to why Smith's terms, according to Jevons, should be replaced with the new terms are in order here. Jevons begins his fourth chapter by pointing out the "thoroughly ambiguous and unscientific character of the term value" (1957, p.76).
 In this context he mentions Smith's terms "value in use" and "value in exchange." But, instead of discussing the meaning of these terms according to Smith, he goes on to lambast Mill's statement that "value of a thing means the quantity of some other thing, or things in general, which exchanges for it" (quoted in Jevons, 1957, p. 77). According to Jevons, "value implies, in fact a relation; but if so, it cannot possibly be some other thing" (p.77). It is, he contends, "scientifically incorrect to say that the value of a ton of iron is an ounce of gold" (p.78). Why this is the case is not made clear. But one thing is quite clear; Mill's concept of value in exchange is useless insofar as "science" is concerned. Jevons therefore begins to twist and turn this concept until it becomes ready for the "application" of calculus. This starts by Jevons redefining "value" of something as the "circumstance of its exchanging in a certain ratio for some other substance" (p.77). A few sentences later, the word "circumstance" is dropped altogether, and we are told simply that "value in exchange expresses nothing but a ratio" (p.78). Now, value in exchange is also ready to be turned into the "scientific" concept. 

Throughout his discussion, Jevons uses the terms "value" and "value in exchange" interchangeably, creating a massive confusion. This confusion, however, allows Jevons to throw out not only "value in exchange" but also the "popular" and the "dangerous word value," splitting the last word into three "scientific" meanings that we saw earlier (pp.78-81).

This concludes Jevons's transformation of Smith's term "value in use" and "value in exchange." The transformation is in many ways similar to a magic act, complete with hefty pronouncements at the beginning and the end, the art of distraction, and the disappearance of things and their reappearance as something else. But this magic act is very careless and the magician continuously runs into trouble. Some of these troubles he does not even seem to notice. For example, as was mentioned earlier, Jevons appears to be unaware that his dimension of commodities in the second edition does not match his definition of a commodity in the first edition, or that his claim concerning the meaning of "value in exchange" is different in different places. 

Other problems he notices himself, but tries to sweep them under the rug. For example, he admits early on "that we can hardly form the conception of a unit of pleasure and pain, so that the numerical expression of quantities of feeling seems to be out of question" (1957, p. 12). But this does not prevent him from going ahead with the rest of his story, which involves effectively such "numerical expressions." Or, he writes at one point that 

the notion of infinitely small quantities of food may seem absurd as regards the consumption of one individual; but, when we consider the consumption of a nation as a whole, the consumption may well be conceived to increase or diminish by quantities which are practically speaking, infinitely small compared with the whole consumption. (Jevons, 1957, p.48) 

After this argument, one would expect to see Jevons's x-axis to represent the quantities of food consumed by an individual relative to a nation, but this never happens and the axis continues to represent the same "absurd" notion. Or he admits that the classical economists, such as Smith, did not "apply the name ratio to exchange or exchangeable value" or that "ratio is not the meaning which most people attach to the word Value" (1957, pp. 82, 162). Nevertheless, he goes on with his replacement of "value in exchange" by "ratio of exchange," because the latter "is unquestionably the correct scientific term" (p. 82). 

At the end, Jevons's promise of applying mathematics to the old concepts of political economy turns out to be nothing but a series of careless magic tricks designed to fit these concepts into a preconceived mold of calculus.
 It would have been more apt to call this process, not the application of mathematics to political economy, but rather, the application of political economy to the differential calculus.


III. The Manufacture of a "Paradox"
The early followers of Jevons accepted without reservation his claim concerning the application of mathematics to political economy.
 In so doing, they also accepted that "value in use" is identical to "total utility." A case in point is Wicksteed (1955, pp.14-15), who in his Alphabet of Economic Science, after acknowledging the pioneering work of Jevons, defines "value in use" as a functional relation from the set of "quantities of commodity" to the set of units of "satisfaction," with the caveat that "satisfaction" does not have a known unit. Indeed, in this work, the term "value in use" appears in no sense other than "total utility." Needless to say that, similar to Jevons, Wicksteed and like-minded economists continued to use "utility" often in the same manner that the term had been used by the classical economists.

The followers of Jevons did not question his authority on the meaning of "value in exchange" either. However, here there was a hitch. As we saw earlier, in his confusion, Jevons defined this term in two different and incompatible ways, as "terminal utility" and the "ratio of exchange," neither of which has anything to do with the classical meaning of "value in exchange." This seems to have disoriented his followers. Some adopted the first definition, some the second, and a few seem to have adopted both. In certain cases Jevons's disciples gave his definitions a twist of their own. Edgeworth (1926, p. 602), for example, saw value in exchange to correspond to marginal utility "multiplied by the quantity." Wicksteed (1955, p. 79), on the other hand, following Jevons's first definition, defines "the value in exchange of a commodity" as the "differential coefficient of total utility" of the commodity. But he seems to realize that this definition does not square well with the classical expression "value in exchange," which involves two commodities. After all, when "I say that the exchange-value of a horse is £31," to use Wicksteed's own example, "I mean that a man could get 8 oz. of gold for the horse" (Wicksteed,  1955, p. 80). Wicksteed tries to solve this incongruity in the most peculiar manner; "the exchange value of an article," he writes, "is simply its marginal utility measured in the marginal utility of the commodity selected as the standard of value" (p.81).
 

 
A. Reading Smith After Jevons
The acceptance of Jevons's claim concerning the semantic identity of "value in use" and "total utility," the continued use of "utility" in the same way that it had been used by the classical economists, and the massive confusion with regard to the meaning of "value in exchange" created a chaos when it came to reading Smith's passage. Did Jevons say what Smith had already said, or did he say something else? 

Depending on their interpretation of the meaning of "value in exchange," the followers of Jevons answered the above question differently. If by this term Smith meant "final degree of utility," then Jevons had indeed said the same thing as Smith, except that Jevons had said it more "scientifically." This was indeed Jevons's own interpretation of the passage in the first edition of the Theory. This was also the interpretation of many of his followers, such as Wicksteed.

However, suppose by "value in exchange" Smith meant "ratio of exchange" but not in the same sense as Jevons, since Smith knew nothing about the "scientific" concept of "degree of utility." In this case, Smith had not said what Jevons had said. Some of Jevons's readers, such as Wicksell (1954, p.47), adopted this second line of argument, rebuking Smith for not knowing that "exchange value" or "ratio of exchange" is actually determined by "what Jevons calls final utility." Interestingly enough, Jevons's Theory provides support for this second interpretation of Smith's passage as well. In the first edition of the Theory, after discussing the importance of the concept of "the final degree of utility," Jevons (1871, pp. 61-62) argues that political economists "have failed to discriminate between this function and the total utility" and from "this confusion has arisen much perplexity." The example chosen by Jevons to illuminate this failure is once again "water," which is said to have "almost infinite utility" but nearly zero "degree of utility" (pp.61-62). It is this argument which leads to the second, Wicksell's type of interpretation of Smith's passage.

In sum, Jevons's magic tricks had a profound impact on the reading of Smith's passage, making it subject to wild and contradictory interpretations. This provided the necessary step for manufacturing a paradox. The final step, however, was developed by the Austrian economists. 


B. Wieser's "Paradox of Value"    
The tenth chapter of Book I of Friedrich von Wieser's Natural Value has a remarkable title: "Paradox of Value" (Wieser, 1893, p.27). The chapter begins with a hypothetical case of an individual whose holding of quantities of a good increases from 1 to 10 with a corresponding decrease in "marginal utility" from 10 to 0; the unit of utility is, of course, unspecified (Wieser, 1893, pp.27-28). Wieser then multiples each quantity of the good by its respective "marginal utility" to get the "value of the whole stock," or what he calls simply "value" (p.28). The result of this multiplication appears "paradoxical" to Wieser; that is, according to Wieser, it is a "paradox," that "value" first goes "up" and then goes "down" until it reaches zero (p.28). But why is this a paradox?  Because, according to Wieser, "value" is commonly regarded as "a positive amount" but "further addition to the stock is accomplished by a corresponding decrease in value, until...value completely disappears" (p.28). "How is this to be explained?" asks Wieser (p.28). "Value," he answers, is "a complex amount," it is made up of a "positive element," which is the enjoyment in the use of goods and a "negative element," or a "surplus value," which "arises from the indifference with which men naturally regard goods" (pp.28-30). 

Three issues are worth noting here. First, from the perspective of Jevons's plain and simple theory, Wieser's "paradox of value" and its explanation, involving such concepts as "surplus value," is quite nebulous. Second, whatever its meaning, the "paradox" is not simply that water has high "total utility" and low "marginal utility." Yet many readers of Wieser seem to have understood his "paradox" only as such. For example, in the original Palgrave's Dictionary of Political Economy, the writer of the entry "value," who refers the reader to the Austrians and in particular to Wieser, makes an oblique reference to the "paradoxical statement" that "such indispensable commodities as water are devoid of value" (Flux, 1926, p. 606). He then explains this "paradox" by discussing the difference between "total" and "marginal utility" (p.606). 

Third, Wieser's "paradox" is not an interpretation of Smith's passage. Indeed, in the entire chapter on the "Paradox of Value" there is not a single reference to Smith; and this is for good reasons. In his first chapter of Book I, Wieser had already dealt with the issue of "value" of "water" by saying that "goods which are to be had in superfluity" have no "value" at all, neither "value in exchange" nor "value in use" (Wieser,  1893, p.3).

This claim, concerning water not having even "value in use," is obviously in direct contradiction to both Smith's and Jevons's arguments. However, there is an explanation for this. Wieser's concepts of "value in use" and "value in exchange" are very different from those of Smith and Jevons; they emanate not from these individuals but from Menger. In his Principle of Economics, Menger (1871, p.119) argues that "utility," which is "the capacity of a thing to serve for the satisfaction of human needs," should not be confused with "use value". "Use value," according to Menger, is the "importance that goods acquire for us because they directly assure us the satisfaction of needs that would not be provided for if we did not have the goods at our command" (p.228). As such, according to Menger, "use value" is one of the two "forms" of value; the other is "exchange value," which is "the importance that goods acquire for us because their possession assures the same result indirectly" (Menger, 1871, p.228). Judging by these definitions, Smith and other classical economists who, according to Menger, employed "'value in use' as synonymous with 'utility'" were simply confused (pp. 307-8). 

Given these, Wieser's argument that water has no use value is consistent with Menger's definitions and claim that Smith is merely confused. This explains further why Wieser's "paradox of value" has nothing to do with either Smith's passage or with Jevons's interpretation of this passage. 


C. The "Paradoxical Nature" of Smith's Passage
The early followers of Jevons, however, who also read Wieser, did not see the subtle differences between the two writers' definitions of "value in use" and "value in exchange." Nor did they see the difference between Jevons's and Wieser's interpretations of Smith's passage. Moreover, as was mentioned above, they could not make much sense of Wieser's obscure "paradox of value" beyond Jevons's concept of the relationship between "total" and "marginal utility." The result was reading Smith's passage according to Jevons's suggested word substitutions, but with some nebulous "paradox" now hanging over it.

A perfect example is Wicksell (1954, p. 47), who refers to both Jevons’s “final utility” and Wieser’s “marginal utility.”  Just before discussing these concepts, Wicksell speaks of what he calls "Adam Smith's rule," the "rule that value in use is independent of value in exchange" (Wicksell, 1954. P.47). According to Wicksell, "Adam Smith has indicated this fact [rule] in a well-known sentence the paradoxical nature of which does not, however, seem to have been realized either by himself or by his closest adherents" (p.33, my emphasis). 

At first sight, the above argument appears completely inexplicable. Smith never stated such a "rule"; and even if he did, it is not clear why it would have a "paradoxical nature." The argument, however, becomes less incomprehensible as soon as we bring Jevons and Wieser into the picture. From Jevons's theory we can extract two basic propositions: (1) total utility does not determine ratio of exchange, and (2) final degree of utility of determines ratio of exchange. These propositions may be rewritten this way: (1') ratio of exchange is independent of total utility, and (2') ratio of exchange is dependent on the final degree of utility.
 This, I believe, is how Wicksell reads Jevons's theory. But, following Wieser, Wicksell sees something "paradoxical" about statements 1 or 1', the mystery of which is unlocked by statements 2 or 2'. Finally, following Jevons's suggested word substitutions, Wicksell reads Smith's passage as saying the same thing as statement 1 or 1'; hence, he calls this statement "Smith's rule." But, from Wicksell's perspective, Smith did not know the concept of "final degree of utility," and he was therefore unable to unlock the mystery of his own "rule." Indeed, Smith was so theoretically confused, in Wicksell's estimate, that did not even notice the "paradoxical nature" of his own "rule."

In the final analysis, Wicksell's entire argument is nothing more than what Jevons had said about the relation between total utility, marginal utility and ratio of exchange. But now, with the help of the confusions created by Jevons himself, concerning Smith's meanings, and by Wieser, concerning the existence of a nebulous paradox, Wicksell sights something paradoxical in Smith's passage. 

Beside confusion, however, this sighting has a second and more important source, an ideological one. Wicksell's intention was to announce the passing away of the "classical theory of value" and, by extension, the "peculiar theory of value" of Marx and his "socialist" followers (pp.32, 44). He also intended to herald the birth of a "new and profound investigation" by such noted economists as the "highly gifted Stanley Jevons" (p. 46). In these pursuits, what could be more useful than discovering "Smith's rule," a rule whose "paradoxical nature" was not even realized by Smith or any of his followers, and whose solution only emerged as the result of Jevons's discovery of the concept of "degree of utility"?    

D. "Smith's Paradox of Value"
From sighting the "paradoxical nature" of Smith's passage to citing Smith's "paradox of value" is only a short distance. Indeed, on the occasion of sesqui-centennial of the publication of The Wealth of Nations, Paul H. Douglas (1926, pp.78-79) writes an influential essay on Smith's theory of value and distribution in which the existence of the "water-diamond paradox" in Smith's passage seems to be taken for granted.
 

But the significance of this essay is not limited to the appearance of the term "water-diamond paradox." The role that this "paradox" plays in the ideological battle against classical political economy and Marx's economics is perfectly clear in this article. The essay actually begins with the argument that "the contributions of Adam Smith to the theory of value and of distribution were not great" and that his "errors" in formulating the "problems of value in exchange ... inevitably gave rise to the doctrines of the post-Ricardian socialists and the labor theory of value and the exploitation theory of Karl Marx" (Douglas, 1926, p. 77). This is then followed by chastising Smith and his followers for their failure to solve the "paradox," and praising the "analysis of individual behavior" by the likes of Jevons, Wicksteed, and the Austrian school (Douglas, 1926, pp. 78-80).

In this account other significant aspects of Douglas's essay, typifying much of what is written at the time on the subject of "the paradox of value," would emerge. First, as Douglas tells tales, bold and fantastic claims concerning what Smith did or did not do are interjected into it. For example, he asserts that in determining the "ratio at which commodities exchanged" Smith "had considered the possibility of utility but dismissed it because of the paradox which Locke, Hutcheson, Law and Harris had pointed out before him between the relative value of water and diamonds."
 But where and when did Smith consider this possibility, and how does Douglas know what prevented him from this consideration? Douglas does not specify. 

Second, in discussing Smith's passage, Douglas moves freely between the words "value," "value in exchange," and "ratio of exchange" without any particular meanings attached to these terms. Moreover, the relation between these terms and "marginal utility" is no longer specified. This creates an environment in which many fanciful interpretations of Smith's passage become possible. 

Third, Douglas, instead of clearly stating the "paradox," lists a number of "errors" committed by Smith, any of which could be read as the statement of the "paradox." For example, after stating that it was the "paradox" which prevented Smith from using utility as the determinant of exchange ratio, Douglas quotes two lines from Smith's passage. He then writes: "From this he [Smith] concludes that 'value in use,' or utility is of entirely independent nature from 'value in exchange'" (1926, p.78). Putting aside the fact that it was Wicksell who made this conclusion and not Smith, Douglas never states whether this is a statement of Smith's "paradox" or simply his "error." Next, he writes: "The main reason why Smith and those who followed him abandoned utility as a determinant of value was, of course, because they were comparing the total utilities" (1926, p. 78). Given this, and Douglas's earlier contention, it now appears that the "paradox" consists of Smith's failure to compare "marginal utilities." But, then a few sentences later, it is stated: "It was not until it was pointed out that we should compare the exchange ratios of individual units rather than of the whole classes of commodities that the water-diamond could be solved" (Douglas 1926, p.79). Again, putting aside that it makes no sense to compare exchange ratios of "the whole class of commodities," it now appears that the "paradox" has to do with such a comparison. Douglas's list of Smith's "errors" and, therefore, possible interpretations of the "paradox" does not end here, but I believe the point is sufficiently made.

Lastly, it is as difficult to decipher the nature of the "solution" to the "paradox" as it is to figure out the nature of the "paradox" itself. We are told that the paradox was "solved" by comparing the "exchange ratio" of individual units of commodities, but how this was done and by whom is not stated, except to say: "When this was done, it was not difficult to see that a diamond had a greater value than a gallon of water because in comparison to the intensity of the desires for diamonds and for water, the former was less plentiful than the latter" (Douglas, 1926, p. 79).

In short, the early writers on Smith's "paradox" of value could neither articulate clearly the exact nature of the purported paradox nor the alleged solution. But in the propaganda war waged against classical and Marxian political economy none of this seemed to matter. Here, all that was needed was to mention a famous "paradox," throw in some fantastic claims and undefined terms, list a number of "errors" committed by Smith, castigate him and his followers for their failure to solve the "paradox," and praise Jevons, the Austrians, and like-minded economists for their concept of marginal utility. 


E. A "Famous Question"
The usefulness of the "paradox" as a propaganda weapon was not fully realized until textbook writers took an interest in it. Here, the intended audience was not a hard-to-impress economist with some knowledge of Smith's writings, but the highly impressionable student with no such knowledge. Given this audience, the tale of the mythical "paradox" grew longer and became even more fanciful.  A case in point is Paul A. Samuelson's account of "the paradox of value" in his first edition of Economics. After discussing his "theory of consumption and demand," Samuelson (1948, p. 482) writes:

The above analysis helps to explain a famous question that troubled Adam Smith whose book, "The Wealth of Nations" (1776), marks the beginning of modern economics. He asked, "How is it that water, which is so useful that life is impossible without it, has such a low price — while diamonds, which are quite unnecessary, have such a high price?" (p.482)

This is an impressive introduction to Smith's "paradox of value"; but unfortunately, beside the title of Smith's book and its year of publication, none of it is true. After all, there was no "famous question" for Smith to answer and, as even a cursory look at the passage indicates, Smith was never "troubled" by any question whatsoever. Moreover, he did not ask any question involving the impossibility of life without water or the unnecessary nature of diamonds. Even the part about water being "useful" is not correct when we realize what is meant by it. For Samuelson, water being useful means that water has high "total usefulness" or, as he corrects himself in later editions of Economics, it has high "total utility" (1948, p.483; 1973, p.436).

But more importantly, Smith's passage does not contains the word "price." Instead, as we have seen, it contains the expression "value in exchange," which most early neoclassical economists read as "marginal utility" or "ratio of exchange." So why does Samuelson include the notion of "price" in the account of paradox? He does so because he is trying to impress the student with the neoclassical "tools" of "supply and demand curves," and how these "tools" can solve the "famous question" (Samuelson, 1948, p. 482). Indeed, he ends the section by stating: "This completes the brief excursion behind the supply and demand curves necessary to explain Smith's paradox of value" (1948, p. 483).
 This attempt at impressing the student in turn necessitates including the neoclassical concept of the equilibrium price in the "paradox of value."

But perhaps the most impressive aspect of Samuelson's account of the "paradox of value," is the presence of a continuous contest between the classical economist, as represented by Smith, and the neoclassical economist, as represented by a beginning student. In this contest the student consistently wins. 

For example, immediately after stating the "famous question," Samuelson writes: "Today even a beginning student can give a correct answer to this question" (1948, p.482). Next, after the student explains how supply and demand curves determine prices, Smith, who did not have these "descriptive tools," but who may have "mastered the lingo" by now, asks: "But why do supply and demand for water intersect at such a low price?'" (Samuelson, 1948, p.482). Now, the wise student, who passes the "final examination" with "high honors," gives a "two-part" answer to Smith's question. The first part has to do with "the cost of getting extra" diamonds and water, the second with the fact that "the total usefulness of water does not determine its price or demand"; only the "relative usefulness and the cost of the last little bit of water determines its price" (pp. 482-83).
 

Finally, the reader is impressed by the fact that even if the classical economists could have known the first part of the solution "they would not have known how to reconcile the above fact about cost with the equally valid fact that the world's water is more useful than the world's supply of diamonds" (Samuelson, 1948, pp.482-83). "In fact," writes Samuelson, "Adam Smith never did quite resolve the paradox"; he was "content simply to point out that the 'value in use' of a good — its total contribution to economic welfare — is not the same thing as its 'value in exchange' — the total money value or revenue for which it will sell" (p. 483). Here, the smart neoclassical student steps in again and delivers the final blow to Smith by saying: "The theory of economic value is easy to understand if you just remember that the tail wags the dog: concentrate on marginal and not total utility" (Samuelson, 1973, p.436). Curiously enough, in the first edition of Economics the student’s observation does not include the last part of the sentence (see Samuelson, 1948,  p.483).

In its specifics, Samuelson's account of "Smith's paradox of value" is in some ways different from those which came before it. As noted above, the concept of equilibrium price is substituted for the fuzzy concept of ratio of exchange, the paradox and its solution are presented as a question and an answer, and, above all, the style of presentation is excessively flamboyant. Yet Samuelson's story is essentially the same as those told before and after. Using terminological confusion created by Jevons, a fantastic tale about what Smith said or did not say is concocted in order make the reader shy away from classical-Marxian political economy and to attract him or her to neoclassical economics. 


IV. Summary & Conclusion
This essay began with the discussion of many puzzles surrounding Smith's "paradox of value": Why, for example, didn't Smith himself see anything paradoxical about what he was saying? Why do many neoclassical textbooks state the solution to the paradox and not the paradox itself? Why are the statements of the paradox, in those texts that do state it, different from one another? Why are such statements couched in words other than those used by Smith; and if otherwise, why is it that such statements cannot be found in Smith's own writings? Finally, why do many neoclassical economists assume that the words "usefulness" and "total utility" are synonymous? In light of what has been said, the answers are clear.

In section one it was argued that Smith's discussion of meanings of value is fuzzy, particularly when it comes to the meaning and usage of the term "value in exchange." Its fuzziness, however, can be overcome by means of sorting out the problems, clarifying the concepts, and rewriting the sentences. Once done, Smith's passage appears to say something quite simple and straightforward: a class of objects, such as water, may have greater number of uses, i.e., greater "value in use," than another, such as diamonds. Yet, when it comes to barter, a unit of the first class of objects may exchange for more units of a third class of objects than a unit of the second class of objects; that is, for example, a gallon of water has greater copper-"value in exchange" than a one carat diamond. This argument is neither self-contradictory, nor contrary to accepted opinions. That is why Smith saw nothing paradoxical about it. Indeed, Smith used the argument as a point of entry toward explaining "the real measure of the exchangeable value of all commodities" (Smith, 1976, 47).

Sections two and three traced the development of the "paradox of value." Here it was argued that, in his attempt to make political economy "scientific," Jevons magically transformed Smith's "value in use" into "total utility" and "value in exchange" into two different and incompatible concepts, "terminal utility" and "ratio of exchange." This magical transformation resulted in fanciful readings of Smith's passage by Jevons's followers. Some read Smith's passage to say water has high "total utility" and low "degree of utility". Others interpreted it as: water has high "total utility" and low "ratio of exchange." In the first case Smith appeared to say the same thing as Jevons. In the second case, things looked different. According to Jevons, water has low "ratio of exchange" because it has low "degree of utility." But since Smith was unaware of this last concept, he could not have said what Jevons was saying. This second interpretation of Smith's passage, combined with Wieser's unintelligible "paradox" and the desire to downgrade classical-Marxian political economy, led to a new and ideologically useful claim: There was a "paradox" in Smith's passage, which was only resolved with the advent of the new economic theory. The purported paradox was of course no more than Jevons's idea that water has high "total utility" but low "ratio of exchange." The solution was yet another idea of Jevons: Water has low "ratio of exchange" because its has low "degree of utility." Over time, realizing the potential usefulness of the alleged paradox as a propaganda weapon, neoclassical economists created even more fanciful accounts of "Smith's paradox." These accounts included such claims as Smith's abandoning "utility" as determinant of value, or Smith's asking questions about equilibrium "price," but being unable to answer them due to not having discovered marginal concepts.

  The above discussion explains other puzzling aspects of the so-called paradox of value. For example, many neoclassical textbook writers find it difficult to figure out what the paradox is all about, particularly in light of Smith's actual passage. After all, there is no mention of the "ratio of exchange" or "equilibrium price" in the passage. There is, of course, something in the passage called value in exchange, but it is hard to decipher its meaning or its relation to "ratio of exchange" and equilibrium "price." Given these difficulties, it is much easier to simply mention a "famous paradox" followed by a statement concerning the high "total" and low "marginal utility," a statement which appears to be a solution to the mysterious paradox. 

Those texts that do state the paradox may have different accounts of it because the "paradox of value" is not really a paradox, but rather a convoluted story which has evolved among generations of neoclassical economists and whose ultimate aim is indoctrination. As such, the story can be told in a number of ways. It can be shortened to one or two sentences without much fanfare, or it can be long and exceedingly fanciful. It can be told in a question and answer form or in straightforward fashion. It can contain words never spoken by Smith or a word or two used by him. In the second case, the story is not usually told in direct reference to the passage, because the reader may wonder where the paradox lies. Instead, some sentences involving comparison of "value in use" and "value in exchange" are devised and attributed to Smith.
 

Lastly, many neoclassical writers have a difficult time distinguishing between the ordinary, everyday word "usefulness" and the functional relation "total utility," because of Jevons's application of political economy to the differential calculus. In magically transforming "value in use" into "utility" function, Jevons indeed transformed "usefulness," the equivalent of "value in use," into a functional relation. This, combined with Jevons's continued use of the term "utility," even after its transformation, in the same way and the same sense that the word "usefulness" is used, created a massive confusion which remains a characteristic feature of the neoclassical economics even to this day.

NOTES
REFERENCES
Bentham, Jeremy. 1954. Jeremy Bentham's Economic Writings. ed. W. Stark. London: George Allen & Unwin.

Black, R.D. Collison. 1987. Utility. The New Palgrave 4: 776-79.

Blaug, Mark. 1980. The Economic Theory in Retrospect. Cambridge: Cambridge University Press.

Bowley, Marian. 1973. Studies in the History of Economic Theory Before 1870. London: Macmillan.

Broome, John. 1991. “Utility.” Economics and Philosophy. 7 (1): 1-12.

De Marchi, Neil. 1987. “Paradox and Anomalies.” The New Palgrave 3: 796-99.

Douglas, Paul H. 1928. “Smith's Theory of Value and Distribution.” In Adam Smith, 1776-1926, ed. J.M. Clark et al. Chicago: University of Chicago Press.

Edgeworth, F. Y. 1926. “Utility.” Palgrave's Dictionary of Economics, ed. Henry Higgs. London: Macmillan and Co.

Flux, A. W. 1926. “Value.” Palgrave's Dictionary of Economics, ed. Henry Higgs. London: Macmillan and Co.

Hunt, E. K. 1992. History of Economic Thought: A Critical Perspective. New York: Harper Collins.
Hutcheson, Francis. 1968. A System of Moral Philosophy. 1755. Reprint, New York: A. M. Kelley.

Jevons, William Stanley. 1871. The Theory of Political Economy. New York: Macmillan and Co.
______. 1957. The Theory of Political Economy. Fifth ed. New York: Kelley & Millman Inc.
Law, John. 1966. Money and Trade Considered.1705. Reprint, New York: A. M. Kelley.

Locke, John. 1968. Several Papers Relating to Money, Interest, and Trade. 1696. Reprint, New York: A. M. Kelley. 

Marshall, Alfred. 1936. Principles of Economics. Eight ed. London: Macmillan and Co.

Marx, Karl. 1971. Theories of Surplus Value. Part 3. Moscow: Progress Publishers.

Marx, Karl. 1977. Capital, Vol.1. New York: Vintage Book.

McConnell, Campbell R., and Stanley L. Brue. 1993. Microeconomics: Principles, Problems, and 
Policies. New York: McGraw-Hill.

Meek, Ronald L. 1975. Studies in the Labor Theory of Value. New York: Monthly Review Press.
Menger, Carl. 1981. Principles of Economics. 1871. Reprint,  New York: New York University Press.  

Milgate, Murray. 1987. “Goods and Commodities.” The New Palgrave.2: 546-49.

Mirowski, Philip.1989. More Heat Than Light. Cambridge: Cambridge University Press.
Pufendorf, Samuel von. 1994. The Political Writings of Samuel Pufendorf, ed. Craig L. Carr. New York: Oxford University Press.

Ricardo, David. 1953. On The Principles of Political Economy and Taxation. 1821. In The Works 
and Correspondence of David Ricardo. Vol. 1. Cambridge: Cambridge University Press.

Robertson, H. M., and W.L. Taylor. 1957. “Adam Smith's Approach to the Theory of Value.” The 
Economic Journal. 57 (266): 181-98.

Robertson, Ross M. 1951. “Jevons and His Precursors.” Econometrica. 19(3): 229-49.

Samuelson, Paul. 1948. Economics: an Introductory Analysis. New York: McGraw-Hill.

______. 1973. Economics. New York: McGraw-Hill.

Say, Jean-Baptiste. 1967. Letters to Mr. Malthus. 1821. Reprint, New York: Augustus M. Kelley.

______. 1821. A Treatise on Political Economy. London: Longman, Hurst, Rees and Brown.

Schabas, Margaret. 1990. A World Ruled by Number: William Stanley Jevons and the Rise of 
Mathematical Economics. Princeton: Princeton University Press.
Schumpeter, Joseph A. 1954. History of Economic Analysis. New York: Oxford University Press.

Smith, Adam. 1976. The Wealth of Nations. 1776. Reprint, Oxford: Oxford University Press.

______. 1978. Lectures on Jurisprudence. 1763. Reprint, Oxford: Oxford University Press.

Stephenson, Matthew A. 1974. “The Paradox of Value: A Suggested  Interpretation.” History of 
Political Economy 4(1): 127-39.

Stigler, George J. 1965. Essays in the History of Economics. Chicago: The University of Chicago Press.

Swales, John M. 1993. “The Paradox of Value: Six Treatments in Search of the Reader.” Economics 
and Language, ed. Willie Henderson. London: Routledge.

Wicksell, Knut. 1954. Value, Capital and Rent. 1893. Reprint, London: George Allen & Unwin. 

Wicksteed, Philip H. 1955. The Alphabet of Economic Science. 1888. Reprint, New York: Kelley & Millman.

Wieser, Friedrich von. 1893. Natural law. New York: Macmillan.
1. I would like to acknowledge the support of a grant from the National Endowment for the Humanities, which greatly assisted the completion of this essay. 


�. See, for example, Meek, 1975, p. 73, or Hunt, 1979, p. 47.


�.  See, for example, McConnell, 1993, p.125.


4.  See, for example, Black, 1987, pp. 776-79.





�. On the relation between Smith's concepts of objects, goods and commodities see also Murray Milgate's "goods and commodities" in Palgrave, p.547.


�. See also Smith 1976, pp.189-90. For a comparison of iron and the precious metals see Smith 1978, p.496.


�. Bowley argues that "value in use" in this passage should be read not in the neoclassical sense of “utility” but in the sense of "real use" (Bowley, 1973, p. 137). The term “real use,” which appears in a number of places in the Lectures, according to Bowley, indicates “the importance of wants, or wants, that could be satisfied by particular goods, this importance being assessed according to some absolute scale, e.g. necessities, conveniences, luxuries” (p.134). In this sense, Bowley contends, “expensive luxuries are described as useless in ordinary speech,” as well as in Smith’s language (p.137). I am afraid I cannot agree with Bowley’s interpretation. Precious metals are “expensive luxuries,” but they were not considered as “useless” by Smith, as we have seen. Even precious stones were not viewed to be completely “useless” by Smith,  they had one use — an ornamental use. 


�. Formally, the "value in use" of a particular class of objects, O1, refers to its set of uses, U1.


�. See, for example, the statement "the quantity of other goods which it will exchange for..." (Smith, 1976, p. 49). Smith also uses a simpler expression: "exchanges for" (p.60).


�. Smith's favored example appears to be the exchange of meat, bread, and beer (Smith, 1976, p. 49).


�. Actually, there are passages where Smith's "exchangeable value" of an object is expressed more clearly. Consider, for example the following passage: "Every commodity besides, is more frequently exchanged for, and thereby compared with, other commodities than with labor. It is more natural therefore, to estimate its exchangeable value by the quantity of some other commodity than by that of the labor which it can purchase" (Smith, 1976, p. 49).


12. For Smith “to purchase, command, or exchange for” are interchangeable words (Smith 1976, p. 65). Marx commented on this confusion when — in reference to Bailey's argument that "the value of an object is its power of purchasing"— he wrote "'purchasing' presupposes not only value, but the representation of value as 'money'" (Marx, 1971, p. 140). For a full account of Marx’s argument see his “value-form, or exchange-value” (Marx, 1977, pp.138-163).


13. This can be seen from the sentence immediately proceeding the above passage, where Smith writes "what is the real measure of exchangeable value; or wherein consists the real price of commodities" (Smith,  1976, p.46). This occasional reduction of "value in exchange" to "price" can also be accounted for by what has been said so far. Given the relation P, and assuming the existence of different classes of objects, such as C, which act as money, one can say that 1b has a C-price of 1c. If, on the other hand, C is the only class of objects that acts as money, then the statement can be reduced simply to: 1b has a price of 1c. But since Smith mixes up E and P, the statements "1b has a C-value in exchange" and "1b has a C-price" are reduced to one another. Furthermore, by abstracting from his own stated fact that historically three metals were used as money in England, Smith drops the "C" altogether, ultimately reducing "value in exchange" to "price." 


�. This is what Bentham wrote about the passage: 


He [Smith] divided all articles into two groups: the one is composed of those which have value in view to use without having value with a view to exchange; the other is composed of those which have value with a view to exchange, without having any with a view to use... Water is the example he has chosen of that sort of article which has great value with a view to use but none with a view to exchange... He gives diamonds as an example of that sort of article which has great value with a view to exchange and none with a view to use (Bentham, 1954, p. 87).


This reading of the passage is obviously quite superficial. Smith did not divide objects as such and did not say that water does not have any value in exchange or that diamonds don't have any value in use. 


Bentham actually contradicts his own argument later on when he writes "the reason water is found not to have any value with a view to exchange is that it is equally devoid of value with view to use. If the whole quantity required is available, the surplus has no kind of value" (1954, p. 87). 


�. Jevons's "final degree of utility" or "du/dx" is not exactly the same thing as what latter became known as "marginal utility." The latter, as Marshall pointed out, is (du/dx)(x (Marshall, 1936, p.838). It is interesting to note here that Marshall himself had different claims as to what terms in classical economics correspond to "total" and "marginal utility." According to Marshall, in his discussion of "Value and Riches," Ricardo "seems to be feeling his way towards the distinction between marginal and total utility" (Marshall, 1936, p. 814). "For", Marshall continues, "by Riches he means total utility" and "value corresponds to the increment of riches" (p. 814). These claims, as Stephenson (1972, p. 136) has noted, have absolutely no basis.


�. Throughout the first edition Jevons uses the term "Political Economy" or simply "Economy" instead of "Economics."


�. It is not clear whether Jevons believes that he is turning political economy into a science or making it more scientific. If political economy is already a science, then it is obviously the latter. 


�. These two ideas also appear when, immediately after discussing his treatment of economy as a "Calculus of Pleasure and Pain," Jevons writes:


I have long thought that as it deals throughout with quantities, it [economics] must be a mathematical science in matter if not in language. I have endeavored to arrive at accurate quantitative notions concerning Utility, Value, Labor, Capital, etc., and I have often been surprised to find how clearly some of the most difficult notions, especially that most puzzling of notions value, admit of mathematical analysis and expression. (1957, p.3)


�. Interestingly enough, all of this appears after commodity itself is specifically defined in terms of "object, substance, action, or service" (Jevons, 1957, p. 38).


�. By "addition made to a person's happiness" Jevons may mean either "adding the pleasure together and pain together, and then striking the balance," or he may mean small or incremental "additions and subtractions to his enjoyment" (1957, pp.32, 52).


�. Broome (1991, pp.1-2) has argued that it was after Jevons that the "meaning of utility shifted" from the "tendency of an object to produce good" to "the good an object produces." But, as we can see here, this shift in meaning is introduced by none other than Jevons himself. 


�. The irrelevance of Jevons's earlier definitions of "utility" to his new concept has been noted by some neoclassical economists as well. For example, on the relation between Jevons and Bentham, Ross M. Robertson (1951, p.233) writes that "one has a feeling as he reads the Chapter II of the Theory, the chapter on pleasures and pains, that Jevons is simply going through the motion of citing an unquestioned authority before proceeding to an altogether different kind of analysis."


�. See, respectively, Jevons, 1957, pp. 60, 70, and 75.


�. For example, he writes at one point: "Several gallons [of water] a day possess much utility for such purposes as cooking and washing; but after an adequate supply is secured for these uses, any additional quantity is a matter of comparative indifference" (1957, p. 44). At another point, he states "many commodities which are most useful to us are esteemed and desired little. We cannot live without water, and yet in ordinary circumstances we set no value on it" (p. 52). Elsewhere, after assuming that a stock of some commodity is "capable of two distinct uses," he assigns two "increments of utility" to each use (pp. 59-60). 


�. As was pointed out earlier, the beginning of this chapter in the second edition is different from the first edition in that it has a few extra pages on Smith's meanings of "value" and the "dimension of value." But the two editions are also different in terms of subheadings and even, at times, sentences. 


26. This is of course in accordance with Mirowski’s argument concerning the emulation of energetic physics by the marginalists (Mirowski, 1989). Such emulation involved fitting old concepts into new molds.


�. Even to this day Jevons's claim is accepted without any doubt. See, for example, Schabas, 1990, Chapter 3.


�. Earlier, he had expressed the same idea this way: "The desiredness at the margin of a unit of any commodity, expressed in terms of the desiredness at the margin of a unit of any other commodity, is the same thing as the value in exchange (or exchange-value) of the first commodity expressed in terms of the second" (Wicksteed, 1955, p.79). 


It is interesting to note that Wicksteed either does not notice or simply ignores Jevons's second definition of "value in exchange" as "ratio of exchange." Instead, he defines the "ratio of exchange" of two commodities as the "ratio which exists between their unitary marginal utilities" (p.82). 


�. After defining "value in exchange," Wicksteed quotes Smith's passage affirmatively and then states: "Now that we know exchange-value to be measured by marginal usefulness, we can well understand this fact. For as the total value in use of a thing approaches its maximum its value in exchange tends to disappear" (1955, p.80).


�. Actually, Wicksell is attempting to argue that total utility and ratio of exchange are not completely independent of one another, since the latter depends on the "final degree of utility" and this itself depends on total utility. Thus, what he is ultimately proposing is the "revision of Adam Smith's rule" (Wicksell, 1954, p. 47). 


�. This article is cited in a number of subsequent essays on Smith's theory of value in general and the "water and diamonds paradox" in particular. See, for example, Robertson and Taylor, 1957, pp.184-85.


�. It becomes a common practice at this time to also claim the existence of the "paradox of value" in the writings of such writers as Hutcheson (1968), Law (1966), Lock (1968), Pufendorf (1994), etc. Given sufficient space, one can show that these claims are mostly of the same nature as that made about Smith's passage.


�. Note that Samuelson bypasses all the intermediate steps and assumptions necessary to connect the story of individual utility functions to the story of equilibrium prices. For example, there is no mention of the necessary assumption that the market for diamonds is, the diamond cartel not withstanding, "perfectly competitive."


�. In later editions not only "total usefulness" is replaced by "total utility" but "relative usefulness" is also changed to "relative marginal utility" (Samuelson, 1973, p. 436). 


�. Stigler's account of the "paradox" that we saw at the beginning of this essay, i.e., "value in exchange may exceed or fall short of value in use," is of this type. Note that when Stigler argues that this statement is "meaningless" since "heterogenous quantities" are compared, he is using the terms "value in use" and "value in exchange" in the sense of "total" and "marginal utility."
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