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ON SOME MYTHS ABOUT RICARDO'S THEORY OF MONEY

Introduction

Judging by the Sraffa edition of his Works and Correspondence [START_REF] Ricardo | The High Price of Bullion: A Proof of the Depreciation of Bank Notes[END_REF], more than one half of Ricardo's writings was devoted to money. However, many commentators in this domain only consider his early publications, what Sraffa called his 'Bullion Essays' of 1809-11. It is as if Ricardo's turn to the study of value and distribution from 1815 onwards changed nothing in his monetary views or at worst made them more confused. Such an attitude obviously downplays his Proposals for an Economical and Secure Currency (Ricardo 1816) and the monetary aspects of On the Principles of Political Economy, and Taxation, which cannot be reduced to the sole Chapter XXVII 'On Currency and Banks'. i It also neglects many interventions by Ricardo from 1819 until his death in 1823, whether in print, speeches, or correspondence. ii This is not only to be regretted because the 'Bullion Essays' were written in the exceptional circumstances of the suspension of convertibility while the later contributions were concerned with the conditions and effects of the return to a normal system of convertible notes. Focusing on the 'Bullion Essays' also postulates that Ricardo's theory of money was disconnected from his theory of value and distribution. On the contrary, when in 1815 he shifted from monetary issues to political economy at large, Ricardo was conscious that the understanding of commodity price required coordinating these two theories. iii To know whether he succeeded in doing so one must assess the logical consistency between them. I will contend that only after 1815 did Ricardo develop a mature theory of money, both specific and coherent.

Failing to take account of the whole of Ricardo's writings on money has nourished some myths about his monetary theory. Indeed, myths have been common for long in the literature on his other theories, but nowhere are they more frequent than on money. Just to mention a few: most of Ricardo's economics is concerned with a non-monetary economy (barter); Ricardo held a commodity-theory of money (money is gold); he also held a strict Quantity Theory of Money (in which the general level of prices varies proportionally with the quantity of money); according to him paper money (banknotes) behaves like metallic money, with its quantity adjusting automatically thanks to convertibility and international gold flows; his precept for the issuing bank was to maintain a 100 per cent proportionality between issues and metallic reserves. Some of these statements obviously contradict Ricardo's explicit and repeated contentions, for example about the desirability of paper money rather than metallic one and the relevance of a note-issuing rule that made international gold flows and proportionality between note issues and reserves unnecessary. Others contradict one another, such as the alleged commodity-theory of money (in which the value of gold-money determines its quantity in circulation) and the Quantity Theory of Money (in which the causality goes the other way round), or the alleged automaticity of monetary adjustment contradicted by the 100 per cent reserve requirement. Since to be effective myths require an appearance of consistency, a reading key is usually resorted to: the distinction between short run and long run. In the short run (the time of practice and observation), any increase in the quantity of bank issues above the equilibrium level may stimulate output and employment but also leads to a rise in the price level which triggers correcting effectsthe export of gold and the corresponding shrinkage of bank reserve forcing a contraction of the note issueand brings back the economy to the equilibrium output, employment and price level. In the long run (the time of economic laws and abstract theory), paper money only represents gold, the quantity of which is distributed among nations according to their needs. The value of money only varies with the relative price of gold (determined by its conditions of production), without any effect on output and employment. Money neutrality strictly rules and the economy behaves as if commodities exchanged against one another through the medium of one of them (gold). According to whether one is inclined to praise or to criticise Ricardo, this short run / long run reading key strengthens his importance in the history of monetary thought or is another proof of the 'Ricardian vice' blamed by Schumpeter (1954, 472-3).

The purpose of the present chapter is to challenge these myths and to suggest another view in which the relationship between the value and the quantity of money owes nothing to a commodity-theory of money (Section 2) or to the Quantity Theory of Money (Section 3) but puts the market price of the standard of money centre-stage (Section 4). Ricardo's applied pronouncements on money then appear as direct consequences of this theory (Section 5).

Ricardo's Monetary Theory Is Not a Commodity-Theory of Money

A search for consistency

The question of the consistency between the theory of value and the theory of money has not been much discussed in the literature on Ricardo (nor on other Classical authors), something that contrasts with its importance in the literature on modern General Equilibrium Theory, where the so-called problem of integration of money in the theory of value has been explored in depth. In fact this problem is not raised in the same way in the two frameworks. In modern General Equilibrium Theory, relative prices are supposed to be determined for a nonmonetary economy and money is 'integrated' at a later logical step, under the constraint that this integration should both be consistent with the general law of supply and demand and leave relative prices unaltered (neutrality). This method of reasoning was not Ricardo's. iv When he exposed his theory of value and distribution, he did not refer to an economy where money was supposed to be absent but to one where its value was supposed to be constant. v The proper object of the theory of money was then to inquire into the conditions under which this assumption could be considered as valid, so that money was 'perfect'. Although in a different perspective from the modern general-equilibrium one, this also raises the question of the consistency in Ricardo between the theory of value and the theory of money. However, the most common attitude is to evacuate this question in the following way: the theory of value is concerned with the determination of natural prices and applies in the long run, where money is simply confused with a particular commodity (gold), while the theory of money is concerned with the regulation of its quantity and applies to the short run, where this quantity affects the general price level but is disconnected from the variations in individual market prices (the so-called gravitation). This sharp distinction reinforces the belief that Ricardo's understanding of money is actually split in two theories inconsistent with each other, one for the long run (a commodity-theory of money) and the other for the short run (the Quantity Theory of Money).

As far as I know, the first attempts at considering the consistency between Ricardo's theory of natural prices and his theory of money may be found in two texts that are not available in the English language: [START_REF] Cartelier | Emission et valeur de la circulation chez Ricardo[END_REF] and [START_REF] Benetti | Moneda y Teoria del Valor[END_REF]. They both concluded that this consistency was in Ricardo out of reach. To inquire into the presence of a commodity-theory of money in Ricardo implies asking this question again.

Two main issues must be discussed: that of the conditions of production of the commodity chosen arbitrarily as money and that of the variation in its quantity to meet the requirements of the circulation of all other commodities. In the line of the introduction to his edition of Ricardo's Works and Correspondence, Sraffa has proposed a reconstruction of Ricardo's theory of natural prices in which the quantities of the commodities used in their production are substituted for the labour values [START_REF] Sraffa | Production of Commodities by Means of Commodities: Prelude to a Critique of Economic Theory[END_REF]. Since it is a well-known feature of Ricardo's approach to money that a change in its quantity is supposed not to affect natural prices and distribution, a commodity-money may only be consistent with such a reconstruction if a change in its quantity does not affect the price system and distribution.

Let us consider an economy producing n basic commoditiesthat is, entering directly or indirectly into the production of all commodities -called 1, …, i, …, n. In the natural state they are produced in quantities q 1 , …, q i , …, q n with a ji q i the quantity of commodity j and l i the quantity of direct labour required to produce q i of commodity i. Prices p 1 , …, p i , …, p n and the wage rate w are measured in the nth commodity (e.g. gold), the price of which is thus fixed equal to 1. With r the uniform rate of profit, the system of natural prices is composed of n independent equations having the general form:

(1) If, as in [START_REF] Sraffa | Production of Commodities by Means of Commodities: Prelude to a Critique of Economic Theory[END_REF], the rate of profit r is given exogenously, the system of n equations determines the n -1 real prices and the wage rate w, all in terms of gold. By contrast, if, as in Ricardo's Principles, the quantities of goods in which the wage rate is spent in the natural state are given exogenously, one must add a corresponding independent equation and the system now determines both distribution variables w and r. Since the requirements to apply the price system to a monetary economy are the same, the simplicity of exposition calls here for the adoption of Sraffa's assumption. vi If this economy is a monetary one and gold is supposed to be the money-commodity all prices are now money prices. An equation must be added, which accounts for the circulation of all quantities of commodities at their natural money prices (including the quantity of gold not used as money) by means of the quantity of gold-money, for a given velocity of circulation V:

(2)

The question now is whether the system described by the n equations of type (1) and equation (2) accepts a solution.

Gold-money and the surplus product

In a Sraffa system any change in the quantity of a basic commodity used in the production of another one affects the whole system of prices and the level of the endogenously-determined distribution variable. Hence the condition of consistency we are looking for cannot be found in a situation where the change in the quantity of the commodity-money would alter the quantities of this commodity that are used in the production of the basic commodities. Since it is a characteristic property of a Sraffa system that the utilisation of the surpluscomposed of the quantities of the basic commodities above what is strictly required by the self-replacement of their quantities consumed productivelydoes not affect the price system and distribution, one concludes that the necessary and sufficient condition for a change in the quantity of the commodity-money not to alter the price system and distribution is that this quantity should be taken from the surplus.

Two alternative assumptions may satisfy this condition: either gold is a basic product the quantity of which used as money belongs to the surplus in gold produced, or gold is a non basic product. The first alternative implies that some sort of mechanism exists which separates the quantity of gold-money from the quantity of gold-metal entering in the production of the basic commodities. Nothing in (1) or (2) hints at such a mechanism: it might be said that coining gold into specie allows distinguishing between gold-money and goldmetal but this calls for the introduction of the legal price of gold when it is coined, something that modifies completely the formalisation of circulation (see Section 4 below). The reasonable candidate is thus the second alternative of gold as a non basic productsomething in accordance with its usual description as a luxury good in the Classical meaning of the word.

The system of n equations of type ( 1) is now replaced by n -1 equations of type (1a) and the equation (1b) of the natural price of gold (which does not affect the equations of type (1a)):

(1a) (1b)
Equation ( 2) is left unchanged but one should notice that the quantity q nof gold not used as money is now exclusively used as final good or as means of production of non basic commodities. Supposing that the system formed by the equations of type (1a) admits a (real) solution, a monetary solution exists for a given quantity q n of gold produced at a price p n determined by (1b) if and only if:

≤ (3)
It can immediately be seen that there is no reason why this condition should be fulfilled in the generality of cases, that is, for any given quantity q n of gold produced. For example, given the same quantities produced of all commodities, there may exist a monetary solution for a certain level of the exogenous distribution variable and not for another, because the price system and hence will be different.

If the quantity of gold produced is not enough to answer the requirements of its use as money, can it increase until it does? In other words, can the quantity of money increase without affecting the price system and distribution? Since gold is a non basic commodity, its quantity is produced by the use of the surplus quantities of the basic commodities. An increase in the quantity of money requires more of these surplus quantities to be diverted from the production of the quantities of the other commodities belonging to the surplus (whether basic or non basic). The limit to an increase in the quantity of money is reached when all surplus quantities of the basic commodities are used to produce gold-money, that is, when the surplus of the economy is entirely composed of gold, which is exclusively used as money. The monetary equation ( 2) then simplifies in:

(2a)

Beyond the point described by (2a), for which = , no increase in the quantity of goldmoney is possible without jeopardizing the self-replacement of the production system. The solution to the real system of production is no longer consistent with the requirements of circulation: there is no monetary solution to the system of natural prices.

One might think of three ways to overcome this limit. The first is to take into account the physical durability of gold and to rely on its existing stock, not only on its newly-produced flow. vii Equation (2a) may be reformulated on this basis, but, even if the constraint is displaced, the condition of compatibility between the system of production and the requirements of circulation ceases to be satisfied when the whole stock of gold is used as money. The second way is a reduction in the production levels of the basic commodities, so as to free some quantities of them to increase the production of gold. To such a reallocation it may be objected that this non-neutrality of money in respect to economic activity only leaves the price system and distribution unaltered under the assumption of constant returns, something at odds with Sraffa's emphatic denial of such assumption (Sraffa 1960, vi). The third way to loosen the constraint imposed by the availability of gold is to complement the commodity-money with paper money; after all, this device is often presented in the history of money as a way to economize on gold-money by increasing its velocity of circulation. However, if the paper is issued with a 100 per cent backing in goldso that it is only a gold certificatethe limit is not displaced. And if the issue is not 100 per cent backed by gold, one needs an issuing principle guaranteeing that the paper adequately 'represents' gold. Obviously this direction leads beyond the domain of a commodity-theory of money.

One may conclude that the quantity produced of the commodity-money cannot be made consistent with the requirements of its circulation. viii Formally, even if the conditions of the existence of a real solution to the system built by the n -1 equations of type (1a) and equation (1b) are fulfilled, they do not guarantee the existence of a monetary solution compatible with (2). This negative result, however, should not be interpreted as a critique of Ricardo's theory of money but as an indication that Ricardo did not have a commodity-theory of money. Notwithstanding the importance of the issuing principle of paper money in Ricardo's monetary writings (see Section 5 below), a proof of this absence may be given a contrario. If the above system had an adequate monetary solution, one should apply to gold the adjustment mechanism described by Ricardo for any commodity produced in competitive conditions: the regulation of its market price by its natural price. This would contradict a central idea in Ricardo's theory of money, namely that the market price of gold as commodity is regulated, not by its (variable) natural price but by its (constant) legal price as money. This was why, as he proclaimed in evidence before the Commons' Committee on Resumption of Cash Payments on 4 March 1819, 'In a sound state of the currency the value of gold may change, but its price cannot.' (Ricardo 1951-73, V: 392) As already noted, the above system leaves no room for the legal price of gold as money and this testifies to the fact that Ricardo's monetary theory was not a commodity-theory of money.

However, this negative conclusion does not rule out any causal relationship between the value of gold and the value of money. Rejecting a commodity-theory of money means denying that gold might be money. However, another role should be considered for gold: that of standard of money. The relationship between money and its standard implies that in Ricardo the value of money is not exclusively determined by the value of gold but is in some way dependent on it. And to understand this dependency, we will have to analyse the specific regulation of the market price of gold as commodity by the legal price of gold when coined into money (see Section 4 below).

Ricardo's Monetary Theory Is Not a Quantity Theory of Money

A dead end for monetary theory: Say's Law

It is often postulated in the literature that Ricardo's adherence to Say's Law and to the Quantity Theory of Money is one and the same thing. ix Strictly speaking, Say's Law denies that the level of aggregate output might be lowered because of a deficient aggregate demand. Since in modern times the rejection of Say's Law has been associated with a Keynesian point of view, in which money usually plays an important role in the deficiency of aggregate demand, one has become accustomed to equating the adherence to Say's Law with the neutrality of money in respect to the level of aggregate output. Ricardo has been a victim of such association, all the more so since the crude Quantity Theory of Money often attributed to himin which the level of aggregate output is supposed to be given whatever the quantity of money -provides an illustration of both Say's Law and neutrality. It will here be contended that relying on Say's Lawan already intricate issue in Ricardo xis of no help to prove the attribution to him of the Quantity Theory of Money.

In order to clarify this issue, one needs to disentangle the possible effects attributed to a change in the quantity of money on aggregate output in two opposite situations: when a sudden shortage of money triggers a depression and when a monetary expansion fuels inflation. xi It is striking that the commentators who focus on the latter situation usually concentrate on the 'Bullion Essays' and disregard the monetary chapters of Principles, xii which by contrast are privileged by those who focus on the former one. xiii This is not only a matter of historical gap, Ricardo being in 1809-11 more concerned with inflation and in 1819-23 with deflation. Theory is involved.

Those who focus on inflation wish to show that the causal relationship between an increase in the quantity of money and the general rise in prices is not 'mechanical' (as they say) but obtained through an increase in the demand for commodities allowed by the availability of more money but constrained by their given supply. The purpose is to endow Ricardo's alleged Quantity Theory of Money with more flexibility (see below) and to relax Say's Law by introducing a cause of change in aggregate demand independent of productionso as to substitute 'Say's Equality' for 'Say's Identity'. However, these two amendments have nothing to do with each other: the assumed effect of a change in the quantity of money on aggregate demand is to increase it while Say's Law is concerned with its deficiency.

Those who focus on depression should admit that for Ricardo a money shortage triggers a depression because of the effects on production, not on demand. To introduce an effect of money on aggregate demand that could be responsible for a depression, one would have to consider a store-of-value function of money which is at odds with the only two roles of money in Ricardo as unit of account and circulating medium. So doing, the depression would be caused by something happening on the side of the demand for money (as in the Keynesian liquidity-preference theory), not on the side of the money supply. This is going far away from Ricardo, where a function of demand for money based on the store-of-value behaviour of its users is clearly absent.

To sum up, whatever the chosen interpretation of Say's Law in Ricardo's economics, it can in no way sustain the attribution to him of the Quantity Theory of Money. Besides, there are other more positive reasons to deny such an attribution.

The direct or indirect link between the quantity of money and commodity prices

The attribution of the Quantity Theory of Money to Ricardo takes two forms in the literature. One is to blame a 'rigid' (Schumpeter 1954, 724) or 'hard-line' (Blaug 1995, 31) version of it, in which all nominal prices vary with the quantity of money in the same direction and proportion as a logical consequence of the combined assumptions of neutrality, constancy of the velocity of circulation, and exogeneity of the supply of money. The second form credits Ricardo with an adjustment process in which an increase in the quantity of money raises the demand for consumption goods thanks to a primitive real-balance effect xiv and the demand for investment goods through a decline in the rate of interest charged by banks, xv so that a temporary effect on output may occur, although the economy will eventually return to the initial real situation at a higher level of nominal prices. In both cases, the assumption is that a change in the quantity of money directly affects all prices. Since money may purchase any commodity, all commodities play the same role as far as the relationship between the quantity of money and prices is concerned. However, it is well known that Ricardo repeatedly insisted on the fact that an excess quantity of money was reflected in the rise of a specific price, namely the market price of bullion. This was already illustrated by the title of his first published pamphlet: The High Price of Bullion, A Proof of the Depreciation of Bank Notes (Ricardo 1810-11). Later, in his Proposals for an Economical and Secure Currency, he introduced a distinction between a situation in which the value of the currency 'conforms' to the value of the standard and a situation in which it does not; in the latter money was either 'depreciated' or 'appreciated'. The market price of bullion provided a test of the ruling situation:

'While these metals [gold and silver] are the standard, the currency should conform in value to them, and, whenever it does not, and the market price of bullion is above the mint price, the currency is depreciated. This proposition is unanswered, and is unanswerable.' (Ricardo 1816, 62-63) xvi One could be tempted to recognise here a distinction between equilibrium and disequilibrium. But in the Quantity Theory of Money, the causality goes from the quantity of money to its value in both cases. There is nothing of the kind in Ricardo: in the (so to speak) conformable situation, the value of money is determined by the value of the standard and the quantity of money adjusts accordingly: the causality between the value and the quantity of money is the reverse of what, according to the Quantity Theory of Money, it is in equilibrium. Only out of this conformable situation does an increase in the quantity of money cause a fall in its value, reflected in a market price of bullion higher than the legal mint price, what Ricardo called a depreciation of the currency.

It is common in the literature to assert that the market price of gold was only in Ricardo a proxy of the general price index, at a time when the measure and even the notion of the latter were lacking (see for example Hollander 1979, 416;Laidler 1987, 291). As will be shown in Section 4 below, it may be more interesting to take the relationship between the quantity of money and the market price of gold seriously and to give it a central role in the commodityprice changes that have a monetary origin. This is not a mere amendment to Ricardo's alleged Quantity Theory of Money, which would substitute another link between the quantity of money and nominal prices for the usual one. Focusing on the market price of gold paves the way to a completely different theory of money as can be inferred from the reversal of the relationship between the value of money and nominal prices. In the adjustment process mentioned above an increase in the quantity of money raises the nominal price of a commodity because it raises its demand; here money plays its role as medium of exchange and the adjustment directly concerns every commodity it may purchase. The fall in the value of money is thus only a consequence of the rise in the nominal prices of all commodities, under the heroic assumption that this rise is equiproportional (to comply with neutrality as regards relative prices). xvii By contrast, when the price of gold is put centre-stage, an increase in the quantity of money first raises the market price of bullion and then indirectly the nominal prices of all other commodities, whose rise is a consequence of the fall in the value of money, not the other way round. Money is here considered in its unit-of-account function, and this explains why all prices rise at the same rate as the price of gold, because the value of money has fallen in terms of its standard. The market price of gold bullion being quoted twice a week in London and published in John Castaing's The Course of the Exchange, all sellers of commodities could know exactly how much it changed when it did and pass this change on to their money prices in the same proportion, leaving relative prices unaltered. xviii This bullion-price channel of transmission of a monetary shock to the value of money hence to commodity prices not only contrasts other transmission channels sometimes credited to Ricardo in modern literature (based on the realbalance effect or the rate of interest); it is thus also at odds with the attribution to Ricardo of the Quantity Theory of Money.

We saw in Section 2 above that rejecting the attribution to Ricardo of a commodity-theory of money did not rule out any causal relationship between the value of gold and the value of money. Similarly, rejecting the attribution to Ricardo of the Quantity Theory of Money does not rule out any causal relationship between the quantity of money and its value. And here also the central notion to be considered is the market price of gold bullion. It is now time to weave these two threads into an explicit relationship between money and the standard of money (gold), so as to account for Ricardo's statement: 'The only use of a standard is to regulate the quantity, and by the quantity the value of a currency.' (Ricardo 1816, 59) 

The Relationship between Money and Its Standard

The first to have drawn attention to the market for gold as standard of money in Ricardo are Maria Cristina Marcuzzo and Annalisa Rosselli in their 1991 pioneering book Ricardo and the Gold Standard. Other scholars have since contributed to a reappraisal of Ricardo's theory of money along this line, so that, even if they still are a minority, one may speak of an 'unorthodox view' on this theory (see Deleplace 2020). According to this view, Ricardo's central proposition is that, in a monetary system where the currency is convertible both ways into the (gold) standard, the market price of gold bullion is stabilised thanks to an appropriate regulation of the quantity of money. This stability brings the monetary system as close as possible to perfection, even if it does not guarantee the constancy of the value of money, which may still vary with the conditions of production of the standard. The golden rule of the issuing of money was thus for Ricardo to ensure that the market price of the standard was brought in line with its legal price, so that the value of money was always kept equal to the value of the standard. In Deleplace (2017) I have attempted at bringing together Ricardo's many statements on money so as to provide a firm theoretical basis to that central proposition.

In Proposals for an Economical and Secure Currency Ricardo stated the three conditions of a perfect currency: 'A currency may be considered as perfect, of which the standard is invariable, which always conforms to that standard, and in the use of which the utmost economy is practised.' (Ricardo 1816, 55) The proper object of monetary theory was to determine under which conditions the second requisite may be fulfilled, that is, the currency 'conforms' to its standard. Such conformity is characterised by three equivalent equalities between: a) the value of money and the value of the commodity selected as standard; b) the market price of this commodity and its legal price; and c) the actual quantity of money and the quantity required by 'the wants of commerce'. xix To know whether money did conform to the standard, it was thus unnecessary to calculate their respective values (with the index-problems generated by such calculation) or the actual and required quantities of money (with the difficulties generated by their definition and observation). It was enough to compare the market price and the legal price of goldtwo observable magnitudesand to vary the note issue according to the sign of the difference, if any (see Section 5 below).

The core model of Ricardo's theory of money, that is, the relationship between the quantity of money and its value may be summarised as follows. xx Let me consider a situation at time 0 in which the currency conforms to the standard, so that the value of money V M(0) is equal to the value of gold V G(0) , the market price of gold P G( 0) is equal to its legal (mint) price , and the actual quantity of money M (0) is equal to the quantity M (0) * required by 'the wants of commerce'. If in time t a quantity of money M (t) is circulating, the market price of gold and the value of money change according to the following equations:

- = - - - (4) - = - - - (5)
Equation ( 4) expresses that, if the rate of change in the actual quantity of money between 0 and t deviates from the rate of change required in t by the wants of commerce, the market price of gold bullion rises or falls in accordance with the sign and the amount of this deviation. As a consequence, the value of money changes by a rate that reflects positively the change in the value of gold (if any) and negatively the change in its market price (equation ( 5)).

After a lag of duration n, the actual quantity of money adjusts inversely with the sign of the spread between the market price of gold in time t and its legal price:

- = f -1 - (6)
The process goes on until the conformable situation is restored, meaning that the actual quantity of money is again equal to the level required by the wants of commerce (whether it had changed or not between 0 and t) and the market price of gold is again equal to the mint price.

One should observe that the theory of money in Ricardo is concerned with the determination of the value of money V M , its actual quantity M, and the market price of the standard P G . In this theory, the value of the standard V G , the quantity of money M* required by the wants of commerce, and the legal price of the standard are independent variables, which call for a separate analysis implying to take into account various technical and institutional factors (including the state of credit). However, these aspects are outside Ricardo's theory of money, for which they should be considered as given.

Equation ( 5) embodies Ricardo's theory of the value of a standard-based currency. This Money-Standard Equation, as I call it (MSE in short), xxi derives from Ricardo's crucial distinction between 'a fall in the value of money' and 'a depreciation of money': 'The term "depreciation", I conceive, does not mean a mere diminution in value, but it means a diminished relative value, on a comparison with something which is a standard; and therefore I think it quite possible that a bank note may be depreciated, although it should rise in value, if it did not rise in value in a degree equal to the standard, by which only its depreciation is measured. […] A currency might be depreciated, without falling in value; it might fall in value, without being depreciated, because depreciation is estimated only by reference to a standard.' (Evidence of 4 March 1819, in Ricardo 1951-73, V: 393-4;speech of 11 June 1823, ibid., 311) The MSE illustrates this distinction: it means that the value of money varies positively with the value of the standard and negatively with its market price which, the legal price of the standard being fixed, indicates by how much money depreciates or appreciates, that is, varies in value less or more (respectively) than the standard. The two causes of change in the value of money can thus be clearly distinguished. The real causea change in the difficulty of production of the standardmanifests itself in the first element of the right-hand side of the MSE (a change in the value of the standard). The monetary causea quantity of money departing from its conformable level, as illustrated by equation ( 4)manifests itself in the second element. In accordance with what Ricardo said, money might 'rise in value' (the lefthand side of equation ( 5) is positive) although it 'might be depreciated' (the second element of the right-hand side is positive), whenever 'it did not rise in value in a degree equal to the standard' (the first element of the right-hand side is greater than the second). The MSE is the key to the consistency between Ricardo's theory of money and his theory of value and distribution.

Some Applied Consequences of the Theory

Three of them may be quickly described (for more details, see Deleplace 2017Deleplace , 2020)): the exteriority of the standard of money, the small importance of international bullion flows, and the rule of monetary policy.

As seen in Section 2 above, money in Ricardo is not a commodity. However, the standard of money (gold) is a commodity in Ricardo's sense, that is, it has both a natural price and a market price. Here one is confronted with a riddle. Since gold is a competitively-produced commodity, equation (1) above applies to its natural price, which regulates its market price. Since gold is the standard of money, it has a legal price which regulates its market price P G according to equations ( 4) and ( 6) above. How can the same market price P G of gold bullion be regulated both by a natural price that varies with changes in the difficulty of production and the rate of profit and by a legal price that is required to be constant? There is only one way to solve this riddle, by assuming that gold used as standard of money in a given economy (e.g. England) is produced in another economy where it is not the standard of money (e.g. Spanish America on a silver standard). xxii The peculiarity of the standard of money is that, although it is produced as a commodity, it is exterior to the system of production of the economy that uses it as standard of money.

It is usually believed that monetary stability is ensured in Ricardo by international bullion flows, according to the price-specie flow mechanism. This is true under inconvertibilitythe type of regime mostly considered in the 'Bullion Essays' of 1809-11but no longer in Ricardo's mature theory of money after 1815, which applies to a standard-based monetary system. The reason is that, when the Bank of England note was convertible into the standard, its depreciation did in the first place trigger an export of gold obtained at the legal price against notes at the Bank, but only so long as the Bank was not forced to purchase it in the market to replenish its reserves. Then it became more profitable for the bullion traders to sell gold to the Bank rather than to export it, because this saved the cost of transporting it to a foreign market: 'Guineas would still be demanded [from the Bank], but instead of being exported would be melted and sold to the Bank at an advanced price.' (Ricardo 1810-11, 58) The consequence was what I called a 'Penelope effect' after the image borrowed by Ricardo from Adam Smith. xxiii The Bank was trapped in a loss-making activity, since it purchased bullion in the market above the price at which it was legally compelled to give coins against its notes. The only way to get out of this trap was for the Bank to reduce its issues at the discount window, so that fewer notes were returned to be converted into coin: 'The Bank would be obliged ultimately to adopt the only remedy in their power to put a stop to the demand for guineas. They would withdraw part of their notes from circulation.' (ibid., 59) The exportation of bullion, which under inconvertibility was the driving force of the adjustment process, only played a role at the beginning of it under convertibility where sooner or later a domestic adjustment did the job: the contraction of the Bank issue under the pressure of the Penelope effect, until the market price of bullion fell to the mint price of coined gold. This effect of a change in the note issue on the adjustment process was already described by Ricardo in one of the few passages of the 'Bullion Essays' devoted to convertibility. However, it only got a rational foundation in the Proposals of 1816, with the dynamic system formed by equations ( 4) and (6) above. And there was more: the adjustment generated by the Penelope effect did operate albeit inefficiently, since, not being automatic but based on the behaviour of the Bank of England, it might take quite a long time, depending on the lag with which the Bank first purchased bullion to replenish its reserve, and second contracted the issue after having experienced losses. A better system could be implemented thanks to a change in the convertibility principle combined with a rule of monetary policy: this was the Ingot Plan. Firstly this plan substituted a circulation exclusively composed of notes convertible into gold bullionthat is, the non-circulating standardfor a mixed system of coins and notes convertible into coins: 'A currency is in its most perfect state when it consists wholly of paper money, but of paper money of an equal value with the gold which it professes to represent.' (Ricardo 1821, 361) The currency became not only 'economical' but also 'secure' (the two adjectives in the title of Proposals) because domestic circulation (of notes) was now separated from foreign payments (in bullion)an advantage which would be credited to Ricardo many decades later during the debate on the Indian gold-exchange standard (see Deleplace 2023). Secondly the centralised control over the issuing of notes allowed implementing a rule of monetary policy, especially if the issuing bank was public, as argued in the posthumously-published Plan for the Establishment of a National Bank (Ricardo 1824). This rulevarying the note issue inversely with the difference between the market price and the legal price of gold, so as to give equation ( 6) a normative meaningtriggered an adjustment in the quantity of money without having to rely on international bullion flows: As shown by the end of the quotation, this rule also dispensed with any requirement about the size of the quantity of moneyhence the size of metallic reserves. Contrary to what is too often found in the literature, there is no continuity between Ricardo's plans and the Currency principle embodied in the 1844 Bank Charter Act, which imposed to the Bank of England a rule that specified the aggregate quantity of notes it could issue and provided the foundation of monetary orthodoxy.

To sum up, the fecundity of Ricardo's monetary views for the day-to-day working of an economy was made possible because, contrary to long-lasting myths, his theory of money was both specificit was neither a commodity-nor a quantity-theory of moneyand coherentit was consistent with Ricardo's theory of value and distribution.

i In what follows I will refer to the third edition of Principles (Ricardo 1821).

ii For an exhaustive list of Ricardo's contributions on money from 1809 to 1823, see Deleplace (2017, 75-80).

iii 'It appears to me that there are two causes which may cause a rise of prices,one the depreciation of money, the other the difficulty of producing.' (letter to Malthus of 27 June 1815, in Ricardo 1951-73, VI: 233) 'Before my readers can understand the proof I mean to offer, they must understand the theory of currency and of price. They must know that the prices of commodities are affected two ways one by the alteration in the relative value of money, which affects all commodities nearly at the same time,the other by an alteration in the value of the particular commodity, and which affects the value of no other thing, excepting it enter into its composition.' (letter to James Mill of 30 December 1815, ibid., 348) iv In a manuscript written in 1932, Piero Sraffa suggested that no economist used such a method until Hayek published Prices and Production in 1931; see Sraffa Papers D3/9/181. v See for example: 'The reader is desired to bear in mind, that for the purpose of making the subject more clear, I consider money to be invariable in value, and therefore every variation of price to be referable to an alteration in the value of the commodity.' (Ricardo 1821, 110;see also ibid., 46-47, 87) vi As is well known, Sraffa's argument for adopting this assumption is that the wage is not only 'consisting of the necessary subsistence of the workers' but also 'may include a share of the surplus product,' (Sraffa 1960, 9) so that, contrary to the rate of profit which is a ratio, it 'does not acquire a definite meaning until the prices of commodities are determined.' (ibid., 33) Sraffa also suggestswithout developing this pointthat the rate of profit may be determined 'in particular by the level of the money rates of interest,' (ibid.) a suggestion which has been taken up by some of his followers as a way to link a price system à la Sraffa and money. Since such a view is at odds with Ricardo's contention that in the natural state the rate of interest depends on the rate of profit and not the other way round, it will not be considered here. vii On the basis of indications given by Ricardo himself in Principles, some commentators give a central role to this aspect; see for example in the recent literature [START_REF] Takenaga | Labour Theory of Value and Quantity Theory in Ricardo's Economic Theory[END_REF].

viii This conclusion was already present in [START_REF] Cartelier | Emission et valeur de la circulation chez Ricardo[END_REF] and [START_REF] Benetti | Moneda y Teoria del Valor[END_REF]. In a recent joint paper [START_REF] Benetti | From Ricardo to Sraffa: Gold as Monetary Standard in a Classical Theory of Money[END_REF], these authors take up again the problem of the integration of a Classical theory of money in a Sraffa theory of prices. This time they introduce the legal price of the monetary standard (gold) and reach the same conclusion of inconsistency. However, their formalisation assumes that the market price of gold is always equal to the legal price, something which they acknowledge as being unfaithful to Ricardo. We will see below that the possible divergence between these two prices of gold is indeed central to Ricardo's theory of money. For a discussion of this point, see Deleplace (2021) followed by their reply and my rejoinder. ix See for example King (2013, 120): 'There is a very clear link between Ricardo's position on Say's Law and his approach to monetary theory, and here again there is strong support for the conventional interpretation,' which King summarises as follows: '[Say's Law] induced Ricardo to deny the existence of "general gluts", and with them any possibility that output might be constrained by deficient effective demand. This also led Ricardo to endorse a strict version of the Quantity Theory of Money and thereby also to accept the neutrality of money.' (ibid., 112-13) Speaking of the 'group [of Bullionists] led by Ricardo', Green (1998, 137) observes that it 'maintained that exogenous changes in the money supply would be reflected in corresponding variations in the price level, which followed from their assumption of a fixed level of output and monetary velocity. In other words, their short-run quantity "theory" of money was no theory at all but simply a logical outcome of assuming Say's Law.'

x On these intricacies see [START_REF] King | David Ricardo[END_REF], [START_REF] Meacci | Say's Law[END_REF]. xi See Samuel Hollander's conclusion to the chapter of his book The Economics of David Ricardo entitled 'The quantity theory and the law of markets': 'My analysis of the quantity theory earlier in this chapter has demonstrated a conscious allowance on Ricardo's part for depressions generated by sudden contraction of the money supply, and a conscious treatment of the effects on prices generated by money supply increases in terms of an initial pressure on commodity demand in commodity markets.' (Hollander 1979, 512) xii See for example Patinkin (1956, 376): 'As against the purely mechanical exposition of the quantity theory in his Principles, we have the other passages already cited [from the "Bullion Essays"] that show that he fully understood the effect of an increase in the quantity of money in increasing demand. ' Gootzeit (1975, 9) stresses that in Principles Ricardo 'did not think it necessary to include a carefully coordinated analysis of his monetary system, which was more descriptive than theoretical.' However, 'Ricardo's monetary writings [the "Bullion Essays"] exhibited a "sophisticated" version of Say's Law because his analysis of the market clearing relationship in a growing inflationary economy concentrated on short run maladjustments generated from the money to the output market. ' (ibid., 19) xiii Although he maintains that on monetary matters Ricardo was only 'an empirical economist', Davis (2005, 185) refers to his positions during the resumption debate of 1819-21 to show that 'Ricardo's preference for stable prices above all other monetary objectives does not imply that he was blind to the effects of money on output and employment. His ingot plan, his allowance for devaluation if the currency was highly depreciated, and his criticism of the Bank's return to gold all demonstrate that he recognised the nonneutrality of money.' xiv Patinkin was the first to ascribe such effect to 'the classical quantity-theory tradition of Cantillon, Thornton, Ricardo, and [John Stuart] Mill', although it was not 'in the fullest sense of the term.' (Patinkin 1956, 98) xv See for example Hollander (1979, 479-83); Panico (1988, 17); Davis (2005, 9). xvi When this pamphlet was written, there were still legally two standards of money in England, gold and silver. Gold was made the sole legal standard by the Proclamations of February 1817. xvii In the Classical tradition since Adam Smith, the market price of a commodity is determined by dividing the 'effectual demand' of this commoditythe purchasing power in money addressed to the market of the commodity at its natural priceby the quantity of it brought to market. An increase in the quantity of money raises the demand for the commodity above its initial level while its available quantity does not change, so that the market price rises. However, this rise may only maintain relative prices constant (neutrality) if the demand increases at the same rate for all commodities, that is, if the supplement of purchasing power in money is allocated to all markets in the initial proportions. This would be a heroic assumption. xviii The competition of capitalsthe driving force behind the uniformity of the rate of profitforced them to do so, whether the market price of gold bullion rose above or fell below the mint price. Ricardo maintained that the lag between a change in the market price of gold bullion and the same change in the money prices of all other commodities was not great, whether upwards or downwards. Being examined by the House of Lords Committee on Resumption on 26 March 1819, he answered to a question on the 'length of time [after which] the prices of commodities conform to the fluctuations in the market price of gold': 'They do not immediately conform, but I do not think it very long before they do' and 'I think the prices of commodities fall from a reduction of the paper circulation quite as soon as gold falls.' (Ricardo 1951-73, V: 452) This channel of transmission between the market price of the standard and all commodity prices operated even when the standard had ceased to regulate the quantity of money (that is, when the convertibility of the Bank of England note had been suspended) because the pound in notes was now depreciated in comparison with the pound in coin. When in 1811 the market price of an ounce of gold bullion paid in notes was quoted £4.12s., as compared with the mint price of gold in coin of £3.17s.10½d., Ricardo wrote: 'Now, as 4l.12s. of paper currency is of no more value than an ounce of gold bullion, prices are actually raised to the purchaser 18 per cent., in consequence of his purchase being made with paper instead of coin of its bullion value. Eighteen per cent is, therefore, equal to the rise in the price of commodities, occasioned by the depreciation of paper.' (Ricardo 1811, 239) xix For a demonstration that a) implies b) see Deleplace (2017, 94-97) and that a) and b) imply c) ibid., 245-7. xx This summing-up is taken from Deleplace (2020); for demonstrations see Deleplace (2017).

xxi This equation appears for the first time in Deleplace (2008, 26). An equation linking the purchasing power of money over commodities, its purchasing power over gold, and the relative price of gold in terms of commodities, may be found in [START_REF] Marcuzzo | Ricardo and the Gold Standard: The Foundations of the International Monetary Order[END_REF]Rosselli (1994, 1254) and Sato (2013, 56). However, their interpretation of this equation is different from that of the Money-Standard Equation (see Deleplace 2017, 126 n 5). xxii In Chapter XIII 'Taxes on Gold' of Principles Ricardo considers the case of the King of Spain who 'were to lay a considerable tax on gold [and] would very much raise its natural value,' and he details the consequences 'as its market value in Europe is ultimately regulated by its natural value in Spanish America.' (Ricardo 1821, 195) xxiii '"The operations of the bank", observed Dr. Smith, alluding to an analogous case, "were upon this account somewhat like the web of Penelope, the work that was done in the day was undone in the night."' (Ricardo 1810-11, 58) In this passage Ricardo also credited Thornton for the same idea.

'The most perfect liberty should be given, at the same time, to export or import every description of bullion. These transactions in bullion would be very few in number, if the Bank regulated their loans and issues of paper by the criterion which I have so often mentioned, namely, the price of standard bullion, without attending to the absolute quantity of paper in circulation.'(Ricardo 1816, 67; reproduced in Ricardo 1821, 357-8)