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Introduction

Two questions are raised in the paper: 1) Does the relation between the exchange rate reflecting the state of the foreign balanceand the short-term rate of interestreflecting the state of the market for creditprovide an unorthodox genealogy common to Steuart (1767), [START_REF] Thornton | An Enquiry into the Nature and Effects of the Paper Credit of Great Britain[END_REF], [START_REF] Tooke | An Inquiry into the Currency Principle[END_REF]Tooke ( , 1838Tooke ( -1857)), and [START_REF] Keynes | A Tract on Monetary Reform[END_REF]? 2) Which analytical progress, if any, may one observe on this issue from one author to the other? One section is devoted to each author; the final section suggests answers to the two questions.

James Steuart: "To borrow abroad, and give credit at home"

In An Inquiry into the Principles of Political Oeconomy (1767), the relation between the exchange rate and the rate of interest shows up in the part of the book devoted to the theory of currency exchange, that is, the proper way of paying a foreign balance. This was not only for Steuart a technical question, since the usual way of paying the foreign balanceviz. the transfer of precious metalsaffected the wealth of the nation: a favourable foreign balance enriched the nation of the net amount of precious metals received from other nations, and an unfavourable one impoverished her:

The acquisition of coin, or of the precious metals, adds to the intrinsic value of a country, as much as if a portion of territory were added to it. (Steuart 1767, II: 119; III: 182) 1 1* I thank two anonymous referees for their suggestions. The usual disclaimer applies. 1 The first reference is to the most recent (2015) edition of the original of Steuart (1767) and the second to the definitive 1805 edition, reprinted in 1998. In both cases the roman figure indicates the volume in this edition.

Although the foreign balance referred to the nation as a whole, the transfer of precious metals to discharge it was operated by individual merchants, who had their own profit in view. One should not confuse the profit made by the merchants in the transfer of precious metals and the gain or loss of the nation consecutive to that transfer: Whenever a balance is to be paid, that payment costs […] an additional expence to those of the place who owe it, over and above the value of the debt […] Every one will agree, I believe, that the expence of high exchange upon paying a balance, is a loss to a people, no way to be compensated by the advantages they reap from enriching the few individuals among them, who gain by contriving methods to pay it off […] The more difficulty, is found in paying a balance, the greater is the loss to the nation. (ibid,II: 228; As in many other branches of activity, particularly foreign trade, the responsibility of the statesman was thus to ensure that this "difficulty" was overcome in the most appropriate way: I must suppose a nation which is well governed, either to be growing richer by foreign trade, or at least in a state of not becoming poorer by it. It is the duty of every statesman to watch over the conduct of those who hold the foreign correspondence, as it is the duty of the master of a family to watch over those he sends to market. (ibid,I: 288;II: 94) The main part of Steuart's theory of currency exchange aimed at demonstrating the inconveniences of the then existing English monetary system, such as the absence of seignorage on the coinage (while there was one in foreign countries), the alteration of the intrinsic of circulating coins, and the prohibition of exporting coins and bullion. Beyond these specific inconveniences which could be cured by appropriate reform, the generalised use of precious metals to discharge an unfavourable foreign balance also tended to hurt the wealth of the nation and called for a more radical change:

The "plan" proposed by Steuart was based on the parts of the book entitled "Of the Interest of Money" and "Of Banks", where "we have abundantly explained the fatal effects of a wrong balance to banks which circulate paper" (ibid, II: 250; III: 371). When, as was the case in England, domestic monetary circulation was partly composed of convertible banknotes, gold demanded to pay for an unfavourable English balance could be obtained at par with notes from the issuing banks, particularly the Bank of England. Notes were convertible into coins which could be illegally melted and exported in the same conditions as those obtained in domestic circulation; they were thus part of the arbitrage which set an upper limit to variations in the market price of bullion.2 When notes were exchanged for coins at the issuing banks, their metallic reserves dwindled, and they reacted by reducing their discounts.

An unfavourable foreign balance had thus a negative effect on the domestic market for credit: it hurt the banks themselves, whose profits partly came from discounting commercial paper for notes, and it hurt the economy as a whole, which could less rely on credit. One should thus find ways to prevent banks of issue from reducing their discounts, hence to allow them refilling their metallic reserves when they felt the pressure triggered by the unfavourable balance. One way was the development of banks upon mortgage, which were particularly adapted to a country like Scotland "where trade and industry are in their infancy" (ibid, II: 114; III: 167):

The great utility of banks of circulation upon mortgage is to facilitate the melting down of solid property; in order to enable every one who has property, to circulate the capital of it for the advancement of industry. (ibid, II: 154; III: 234; Steuart's emphasis)

On the one hand these banks issued notes against mortgaged property; on the other hand, they borrowed coins from foreigners against this collateral, in order to refill their metallic reserves:

When a nation cannot pay in her metals, manufactures, and natural produce, what she owes to strangers, she must pay in her solid property, that is she must mortgage the revenue of such property, for a capital borrowed out of the country, which capital she must employ for the payment of her foreign debts. (ibid,II: 156;III: 237;Steuart's emphasis) To sum up: "banks ought to borrow abroad, and give credit at home" (ibid, II: 130; III: 199; Steuart's emphasis). There was however an inconvenience to the scheme: if the foreign balance remained unfavourable for long, banks were unable to reimburse foreign lenders, and the "solid property" was transferred to them; that impoverished the nation. Another solution had thus to be found, which this time involved the Bank of England, that is, one of the "banks of circulation established on mercantile credit" (ibid, II: 159; III: 242):

Were the bank of England to keep a subscription open, at all times, in Amsterdam, for money to be borrowed there, on the payment of the interest in that city, who doubts but loans might be procured at much less expence than at present, when we are beating about for credit every where, until by the return of a favourable balance upon the trade of England, she shall be enabled to fill up the void. (ibid,II: 251; The interest on the money borrowed by the Bank of England in Amsterdam should be paid by the State, whose assistance was required:

There is therefore nothing new in this proposal: it is merely carrying the consequences of the same principle one step farther, by pointing out as a branch of policy, how government should be assisting to trade in the payment of balances, where credit abroad is required; and this assistance should be given out of the public money. (ibid,II: 250;III: 371) As for other interventions of the statesman in the domain of foreign trade and currency exchange, the object was to contribute to establishing "a just equality of profit and loss" rather than having the burden of the consequences of the foreign balance "fall upon that part of the body politic from which the whole draws its vigour and prosperity [the exporters]" (ibid, II: 250; III: 370):

If this be a fair state of the case, I think we may determine that such balances ought to be paid by the assistance and intervention of a statesman's administration. The object is not so great as at first sight it may appear. We do not propose that the value of this balance should be advanced by the state: by no means. They who owe the balance must, as at present, find a value for the bills they demand. Neither would I propose such a plan for any nation who had, upon the average of their trade, a balance against them; but if, on the whole, the balance be favourable, I would not, for the sake of saving a little trouble and expence, suffer the alternate vibrations of exchange to disturb the uniformity of profits, which uniformity tends so much to encourage every branch of commerce. (ibid, II: 250; III: 370-1)

Steuart did not consider that this "uniformity of profits" resulted solely from a market self-adjustment, as would be the case in Adam Smith: the "statesman's administration" should have a hand on it. This was part of Steuart's unorthodoxy in his approach to exchange and the foreign balance, which was analytically rooted in his rejection of the Humean price-specie flow mechanism (see Section 6 below).

Henry Thornton: "The readiness of foreigners to speculate in the exchange"

The publication in 1802 of An Enquiry into the Nature and Effects of the Paper Credit of Great Britain marked a breakthrough on the questions raised since the beginning of the Bullionist Controversy. In contrast with the Humean vision that was the reference of the previous participants to the debates, according to which the same price-specie flow mechanism applied in any circumstance, a first contribution of Thornton was to make a distinction between various cases, which required different analyses. One should avoid confusing an external shock, which disturbed foreign economic relations, and a domestic one, due to a defect in the working of the monetary system. Moreover, one should separate normal times, in which the adjustment operated mechanically, and special circumstances, which might justify active intervention. These distinctions were introduced by Thornton in a theoretical framework which had a distinctly anti-Humean flavour, for both pillars of the orthodox doctrine. On the one hand, an excess supply of money did induce an increase in prices, but not in the quantitativist way: because the price of a commodity was determined by the behaviour of sellers and buyers, which was itself influenced by the degree of liquidity in the economy, there was no reason why this behaviour should be the same in every market, and the price increase would not be equiproportionate. On the other hand, an imbalance in foreign trade was not corrected by the price-specie flow mechanism, but through income effects: when an exogenous shock at the same time created an adverse foreign balance and a contraction of private incomes, this contraction reduced the imports and induced entrepreneurs to increase the exports, and this double movement restored the foreign balance.

Two main sources of monetary instability were distinguished in Thornton, and each one required an appropriate treatment.

a) The case of a disequilibrium exogenous to the domestic monetary system It might originate domestically (e.g. a bad harvest), in foreign relations (e.g. a war), or at either level (e.g. a panic, provoked by a mistrust in a local bank or a fear of invasion). The problem was then to avoid a cumulative instability, and to minimise the effects of the shock until new exogenous circumstances made it disappear. Active interventions were then required: "To understand how to provide against this pressure, and how to encounter it, is a great part of the wisdom of a commercial state." (Thornton 1802: 143) Two elements pointed to the right direction, one internal and the other external.

First, a contraction of the domestic circulation should be avoided, because it would impair the capacity of the exporting industries to restore the balance of trade, when better times had returned. As a consequence, "the bank ought to avoid too contracted an issue of bank notes" (ibid: 153), even though its gold reserves were diminishing because of the distress, and precisely to compensate the shortage of liquidity induced by the export of the metallic currency. Here lied the foundation of lending of last resort, which would be advocated by Walter Bagehot seventy years later:

For this reason, it may be the true policy and duty of the bank [of England] to permit, for a time, and to a certain extent, the continuance of that unfavourable exchange, which causes gold to leave the country, and to be drawn out of its own coffers: and it must, in that case, necessarily encrease its loans to the same extent to which its gold is diminished. (ibid: 152) Second, the depressive impact, on the exchange, of a trade deficit or of transfers abroad might be counteracted by capital inflows generated by foreign speculators who anticipated the return of the pound sterling to its previous parity and wanted to acquire positions in that currency while it was temporarily weak. The importance of that speculationhence of the brake it put on the decline of the exchange and the export of golddepended on two factors: the interest-rate differential between England and abroad (which was affected by the legislation on the maximum rate of interest), and the length of the period anticipated by foreigners for the return to parity. Here lied the foundation of uncovered interest parity (see Boyer-Xambeu 1994), which is part of modern common knowledge in international finance:

The exchange is, in some degree, sustained for a time, which is thought likely to be short, through the readiness of foreigners to speculate in it; but protracted speculations of this sort do not equally answer, unless the fluctuation in the exchange is very considerable. [When interest is at 5 % in England and below 11 % abroad] if a variation of three per cent [in the exchange] is supposed necessary to induce foreigners to speculate for a period which is expected to end in six months, a variation of no less than twelve per cent would be necessary to induce them to speculate for a period which is expected to end in two years. The improvement of our exchange with Europe having been delayed through a second bad harvest, it is not surprising that the expectation of its recovery within a short time should have been weakened in the mind of foreigners. (ibid: 157) Suppose the exchange of the pound against a foreign currency is 3% below par, and is expected to return to par in 6 months. With a short-term interest rate of 5% in England (its legal maximum) and 11% abroad, the return on an import of funds in England by uncovered arbitrage is: 0.03 + (0.05/2) -(0.11/2) = 0. Hence, if the interest rate is below 11% abroad, imports of funds in England will start as soon as the pound has fallen 3% below par, and this will prevent it from falling more. But if the return to par is expected in 2 years, the uncovered parity requires an expected appreciation of the pound of 12 % to compensate an interest differential of 6% per year (12% in two years) in favour of abroad. This means that, with the legal maximum interest rate of 5% in England, the margin of depreciation of the pound may go up to 12%, instead of 3% in the other case. What would be necessary to limit this margin to 3%? Obviously, the interest differential in favour of abroad should be restricted to 3% in two years, hence 1.5% per year, which, with an 11% rate abroad, implies raising the shortterm rate in England to 9.5%, hence lifting the legal maximum.

b) The case of a disequilibrium endogenous to the domestic monetary system

The problem now was the possibility for the supply of bank notes to be in excess. The way Thornton dealt with this problem suggests that for him the threat to monetary stability was no longer an exogenous shock beyond the control of a "commercial state", whose "wisdom" might only help to react to it. The aim was now at improving the monetary system, in order to prevent the endogenous depreciation from appearing. The solution had then to be found elsewhere, but again two elements might help, one internal, the other external.

First, in a system where the volume of bank notes issued was endogenously driven by the demand for them, which itself depended on the difference between the expected return on investment and the interest rate at which one could borrow from the bank, overissue might be avoided if the Bank of England was allowed to increase its discount rate as much as necessary (which required to repeal the Usury laws), and strongly induced to do so (which justified a controlled monopoly of issue).

Second, the external constraint imposed by gold bullion being "the larger article serving for the commerce of the world" provided a criterion to judge whether bank notes were or not in excess. In a domestic monetary system where convertibility ensured that gold coins and bank notes were "interchangeable", any excess supply of bank notes which depressed their value in terms of goods also depressed the value of the coin. If the purchasing power of bullion abroad remained unchangedhence its purchasing power in England, which could not depart from its world one, because of international arbitragethe double value of gold (lower in coin than in bullion) was reflected in its double money price in sterling (the market price of bullion being higher than the mint price). Coins were melted into bullion, which was exported. By reducing the metallic circulation, this export of gold compensated the excess quantity of bank notes; hence it was a factor of monetary stabilisation (at the domestic level it depressed the market price of bullion and at the foreign one it rectified the exchange), unless the Bank increased its issues. Although the absolute level of these issues was impossible to determine, the excess of the market price of bullion over the mint price then provided a criterion for their required variation: they should be reduced whenever this divergence became abnormal.

An analytical conclusion emerged from the distinction between exogenous and endogenous sources of monetary instability. If both cases called for the repeal of the legislation imposing a maximum to the interest rate, they differed diametrically about the expected behaviour of the Bank of England: an exogenous shock might require expanding the issue (lending of last resort), while an endogenous fall in the value of money imposed contracting it. This sophisticated analysis would allow Thornton adapting his diagnosis and remedies to changing circumstances, without facing contradiction. In 1802, his analysis of the crisis of 1797 insisted on exogenous causes (bad harvests, war transfers), which had generated an adverse foreign balance: the causality ran from an external fall in the value of money (a decline in the exchange rate) to a domestic one (the increase in the market price of gold bullion). Instead of having contracted its note issueprecipitating the crisisthe Bank of England should have increased it and raised its discount rate to attract foreign capital, until unfavourable circumstances had disappeared. By contrast, as a co-author of the Bullion Report in 1810, Thornton would blame the Bank of England for having overissued in times of inconvertibility: the causality now ran from a domestic fall in the value of money to an external one, and the remedy was a contraction of the note issue and the resumption of convertibility.

Thanks to its theoretical foundations, Thornton's Paper Credit made thus Bullionist and Anti-Bullionist arguments coexist. By contrast with Bullionists Boyd, King, and Wheatley, Thornton did not blame in 1802 the Bank of England for having taken advantage of inconvertibility and issued in excess; he explained the bad state of the currency by exogenous factors having generated an adverse foreign balance. His analysis of the effects of "a comparison of the rate of interest taken at the bank with the current rate of mercantile profit" (ibid: 254) nevertheless contained a powerful critique of what would be for long a distinctive mark of Anti-Bullionism: the Real Bills Doctrine, according to which notes could never be in excess as long as they were issued by discounting bills generated by current production. Thornton pointed that the supply of billshence the demand for noteswas not driven by the volume of goods under production but by the difference between the expected rate of return on the money borrowed and the actual discount rate at which the Bank of England monetised the billsa point which would be emphasised by Wicksell nearly one century later when dealing with the relation between the natural rate of interest and the money rate of interest (see [START_REF] Arnon | Monetary Theory and Policy from Hume and Smith to Wicksell[END_REF]. If this difference was largea circumstance fostered by the legal maximum of 5% imposed on the discount ratethe fact that the Bank of England only lent on good-quality bills could not prevent the issuing of notes from being in excess, by comparison with what was required by the level of current production. This excess then pushed the market price of bullion upwards. Under convertibility, arbitrage triggered by the positive difference between the market price of gold bullion and the legal price at which the Bank of England was compelled to give specie for its notes led to a drain of its metallic reserves which forced the Bank of England to reduce its issues, thus correcting the excess. But this check on overissue disappeared under inconvertibility, and the depreciation of the currency had then no limit. This argument was consistent with a Bullionist approach. In Thornton's analysis, the relation between the exchange rate and the rate of interest depended on the relation between the foreign balance and the discount rate of the Bank of England, in the two cases of monetary disequilibrium which were distinguished. In the case of disequilibrium exogenous to the domestic monetary system, where a shock generated an unfavourable balance which was the immediate cause of the disequilibrium, the increase of the discount rate was the instrument of monetary policy which allowed fighting against that situation (and the decline in the exchange rate which was its consequence) by attracting shortterm capital from abroad, until the exogenous factor disappeared. In the case of disequilibrium endogenous to the domestic monetary system, generated by a discount rate too low as compared with the rate of profit, the unfavourable balance was the effect of that disequilibrium, and it could only be corrected thanks to a contraction of the note issue.

Thornton's unorthodoxy on this question was rooted in his rejection of the Humean price-specie flow mechanism. On the one hand, against an interdependence of domestic circulation and international payments which applied in all circumstances, Thornton made the distinction between two types of monetary disequilibrium. On the other hand, against an automatic self-adjustment with which the Bank of England was only requested not to interfere, he gave the Bank responsibility for correcting the effect or the cause of that disequilibrium.

Thomas Tooke: "It is only through the rate of interest and the state of credit, that the Bank of England can exercise a direct influence on the foreign exchanges"

The theoretical framework of Tooke's monetary analysis, as it is present in An Inquiry into the Currency Principle (1844) and A History of Prices and of the State of Circulation (1838-1857), differs from the orthodox one on many aspects. One is its conception of the domestic "circulating medium": Tooke refused to draw a dividing line between specie and banknotes on the one hand, other means of settlement on the other hand, and he considered the circulating medium as constituted by a continuity of instruments of payment, which could easily be substituted for one another. A second aspect is his theory of the rate of interest: breaking with a real approach going back to David Hume and Adam Smith, in which the main determinant of the rate of interest was the rate of profit on real capital, Tooke insisted on its determination by the supply and demand of "monied capital", in which liquidity played a crucial role (see [START_REF] Panico | Interest and Profit in the Theories of Value and Distribution[END_REF][START_REF] Smith | Thomas Tooke and the Monetary Thought of Classical Economics[END_REF]. A third aspect is the influence of money on prices, which is the central theme of his monumental History of Prices in six volumes (the last two with W. Newmarch), published between 1838 and 1857. As in Thornton, money influenced prices in a non-homothetic way, through its impact on the demand for commodities (which varied with the state of liquidity) and on their supply (the rate of interest being part of the cost of production). As for the general price level, its variation did not depend upon that of the quantity of money but on the contrary it was a cause of changes in the amount of the circulating medium.

This theoretical framework led Tooke to adopt unconventional positions on the two interconnected issues which attracted the attention during the Bullionist controversy and later the Currency versus Banking controversythe regulation of the banking system and the link between the domestic value of money and the exchange rate. The money rate of interest held a pivotal role in the internal and external stability of the monetary system:

[The conclusions are… ] 15. That it is only through the rate of interest and the state of credit, that the Bank of England can exercise a direct influence on the foreign exchanges. 16. That the greater or less liability to variation in the rate of interest constitutes, in the next degree only to the preservation of the convertibility of the paper and the solvency of banks, the most important consideration in the regulation of our banking system. (Tooke 1844: 124) In domestic circulation, the level of the rate of interest and the corresponding state of credit were of crucial importance for economic activity, and sudden variations in them could jeopardise the banking and financial conditions of its operation. Moreover, the rate of interest influenced international capital movements, which prevented the price-specie flow mechanism from adjusting the foreign balance automatically: Two factors of disconnection impeded the adjustment mechanism advocated by the Currency school (see Gillard 1994): a) domestic circulation, where substitution could operate between various instruments, was largely disconnected from foreign payments: an external drain of bullion did not automatically set in motion correcting monetary forces; and b) the foreign exchange market, where each exchange rate between two currencies was determined by the bilateral balance (including capital movements) between the two relevant countries, was largely disconnected from the bullion market, which depended upon the aggregate balance with all foreign countries (a point which had already been emphasised by Steuart).

Tooke's opposition to the Bank Charter Act of 1844 was developed in An Inquiry into the Currency Principle, which he published the same year (see [START_REF] Arnon | Monetary Theory and Policy from Hume and Smith to Wicksell[END_REF][START_REF] Smith | Thomas Tooke and the Monetary Thought of Classical Economics[END_REF]. He blamed the separation between the Issue department and the Banking department, and the rationing of the note issue by metallic reserves which was its justification, for being ineffective (for its purpose) and harmful (because of indirect consequences). No automatic monetary contraction or expansion could be achieved in a system where various circulating media could rightly accommodate the needs of trade, so that "it is equally an error to suppose that the Bank of England can exercise a direct power over the exchanges, through the medium of its circulation." (ibid: 122-3; Tooke's emphasis) The only effects which could be expected were "more abrupt transitions in the rate of interest, and in the state of credit," (ibid: 124) with all the injurious consequences for the solidity of the banking system and the strength of economic activity which he had denounced.

The positive counterpart of this critique to the Currency Principle is scattered in the applied economics of volumes II to IV of his History of Prices. Although the price-specie flow mechanism to which the Currency Principle harked back was "incorrect and unsound," this did not mean that no international adjustment mechanism existed. But it was of another kind, and the two factors of disconnection pointed above called for a policy to complement it. According to the price-specie flow mechanism, international bullion flows were part of some hydraulics of money: gold exported in case of an adverse balance of trade would return back after the decline in the quantity of money had depressed domestic prices, making the balance of trade favourable. For Tooke, on the contrary, international bullion flows were a form, among others (like three-months bills of exchange), of arbitrage and speculation on capital: in modern terms, they reflected the state of the capital account of the balance of payments, rather than the state of the current account. The domestic and foreign markets for "monied capital" were therefore the centrepiece of the international adjustment mechanism, in connection with the bullion and exchange markets.

Suppose the occurrence of an adverse foreign balance, which, in the general conditions of the British economy, might only be circumstantial and transitory. The exchange declined and the ensuing export of capital (in whatever form: bullion or foreign credit) necessary to settle the balance reduced the supply of liquidity in the London short-term capital market; consequently, the market discount rate was pushed upwards. When it reached the Bank of England discount rate (which in ordinary times was above the market rate), paper was discounted at the Bank, and a new issue of notes replenished the circulating medium. Hence the domestic effects of the external drain were softened. Meanwhile, the rise in the discount rate attracted foreign capital in London, through two channels: the existence of an interest differential in favour of London, which generated an influx of short-term capital by arbitrage; and the downward movement in stock market prices, consecutive to the rising discount rate, which made financial assets more attractive to foreign speculation. Both channels contributed to reversing the adverse exchange, which allowed overcoming the initial imbalance.

It is easy to see how the Bank of England might fit into the picture. If, as in the Bank Charter Act, a rigid rationing rule prevented the Bank from accommodating its note issue, domestic liquidity would remain squeezed, and "abrupt transitions in the state of credit" would hurt the economy, without any benefit for international adjustment. Conversely, the Bank of England might respond to the drain it suffered in its metallic reserves and / or to the rise in the market discount rate it observed (if and only if it was the consequence of the adverse foreign balance) by raising its discount rate, without rationing the note issue. The capital inflows would then play their correcting role more completely and more rapidly than if the market for "monied capital" was left alone working. This discretionary discount policy oriented to the defence of the exchange rate was summed up in conclusion 15 quoted above. The way the crisis of 1847 was handled, with the suspension of the issuance rule of the Bank Charter Act and the rise of the Bank rate to 8 %, confirmed Tooke's view, which was later illustrated by the popular maxim "7 percent will draw gold from the moon" (see [START_REF] Bordo | The Gold Standard as a 'Good Housekeeping Seal of Approval[END_REF] and became in the second half of the 19 th century an essential element of the art of central banking.

John Maynard Keynes: "Central banks to vary the interest offered for foreign

balances, as a policy distinct from their bank-rate policy for home balances"

The origin of A Tract on Monetary Reform (1923) was a series of articles published by Keynes in 1922 in the Manchester Guardian Commercial Supplements on reconstruction in Europe. The first two sections of Chapter 3 deal with the Quantity Theory of Money and the Purchasing Power Parity theorem, and in the fourth section Keynes analysed the relation between forward exchange and the interest differential which as the Interest Parity Theory became later a pillar of modern international-finance theory.

The historical contextthe beginning of the 1920sin which Keynes wrote about the relation between the exchange rate and the rate of interest was characterised by two main aspects. First, after the suspension of the Gold Standard since 1914, the post-war years experienced great variations in the exchange rates between the leading currencies (the English pound, the US dollar, the French franc), leading to the development of forward exchange as a hedging instrument. Second, the reconstruction of a peace economy called for a low interestrate policy in Britain, which was contradictory with the ruling opinion according to which the external stability of the pound prevented the Bank of England discount rate from being below the Federal Reserve one, so that no autonomous monetary policy was feasible.

Keynes wanted thus to show two things: a) For given short-term interest rates in London and New York, the Bank of England could stabilise the spot exchange of the pound in dollars through interventions on the forward-exchange market, so as to boost the adjustment implemented by international arbitrage; and b) It was possible, within limits, to reduce the Bank of England discount rate below the Fed's one without triggering a depreciation of the spot exchange of the pound, since the adjustment operated principally by generating a premium on its forward exchange. These two conclusions might be combined to design a discount policy consistent with the external constraint, the Bank of England lowering its discount rate while purchasing forward pounds so as to increase the premium on them.

Keynes's demonstration may be summed-up as follows. Let F £ and e £ be respectively the forward (3-month) and spot exchange rates of the pound against the dollar, i £ and i $ the short-term interest rates in London and New York during 3 months. A covered export of funds from New York to London required four simultaneous operations: borrowing dollars at i $ , purchasing pounds spot against dollars at e £ , investing them for 3 months at i £ , and selling back the pounds forward at F £ . The percentage gain (which was certain since the four operations were simultaneous) after 3 months was the premium of forward pounds on spot ones plus the interest differential between London and New York:

(1) CD £ = [(F £ -e £ ) / e £ ] + (i £ -i $ )
If CD £ > 0, it paid to invest the funds in London. If CD £ < 0, it paid to invest them in New York. If CD £ = 0, there were no short-term capital flows in either direction.

Suppose that for whatever reason CD £ < 0. The covered export of funds from London to New York generates variations in the four variables. In the respective domestic markets for credit, the increase of the demand in London (to finance these exports) pushes i £ upwards and symmetrically the increase of the supply in New York tends to lower i $ . In the currency exchange markets, the increase of the supply of spot pounds lowers e £ and the increase of the demand for forward ones pushes F £ upwards. For whichever relative proportions of these variations (which depend on the weight of arbitrage operations in each market) CD £ increases. The export of funds stops when CD £ = 0, and the new equilibrium is such that:

(2) (F £e £ ) / e £ = i $i £ This is the Covered Interest Parity Theorem that ensures the existence of an adjustment process according to which, if an unstable spot exchange of the pound makes CD £ diverge from 0, covered short-term international capital movements stabilise this exchange. There lies the usefulness of the forward exchange market: not only does it allow operators hedging against variations in the spot exchange, but it also generates covered arbitrage which stabilises that exchange, even if other factors such as speculation may interfere with the adjustment process.

Keynes's two conclusions may be derived from ( 1) and (2): a) In the countries where forward exchange was not developed enough, it may nevertheless be possible to mitigate the evil consequences of fluctuation [in the exchanges] by organizing facilities for forward dealings. This is a function which the state banks of such countries could usefully perform. […] The simplest method might be for the state banks themselves to enter the forward market and offer to buy or sell forward exchange at a reasonable discount or premium on the spot quotation. (Keynes 1923: 110-111) As for Great Britain, Keynes suggested: a proposal that the Bank of England should strengthen its control by fixing spot and forward prices for gold every Thursday just as it now fixes its discount rate. (ibid: 112) In case of a decline in the spot exchange of the pound, the sale of forward gold by the Bank of England would trigger a supply of forward pounds in the gold market, which would reduce that supply in the forward currency exchange market and consequently generate a premium on the forward pound, as if the Bank of England directly purchased forward pounds; this intervention reinforced the adjustment process through covered arbitrage. One can easily see why this exchange-stabilising method was to be preferred to the mix of convertibility rule and discretionary discount policy which had been the doctrine of the Bank of England under the Gold Standard. On the one hand, by contrast with the convertibility rule, the gold provided by the Bank of England was sold forward, and did not have to be actually present in its reserve at the time of the intervention (something which would be required in case of intervention on the spot market for gold when convertibility was suspended as in the early 1920s). In Keynes's proposal, if the intervention by the Bank of England succeededwith covered inflows of short-term capital improving the spot exchange of the poundthe spot price of gold would decline and the operation could be closed three months later by the Bank of England without loss. On the other hand, if the traditional method of raising the discount rate also induced covered inflows of short-term capital, it did so at the cost of a negative impact on domestic activity, a situation that did not occur with the forward sale of gold. Whether through interventions on the forward markets for currency exchange or for gold, "central banks would increase their control over fluctuations in exchange […] By varying these rates [at which they quote forward exchange or forward gold] they would be able, in effect, to vary the interest offered for foreign balances, as a policy distinct from whatever might be their bank-rate policy for the purpose of governing the interest obtainable on home balances." (ibid: 112; Keynes's emphasis) b) As shown by equation ( 2), equilibrium on the currency exchange and credit marketsthat is, the absence of short-term capital movements in either directiondid not require equality between the respective rates of interest in the two centres: their parity was consistent with a spread between the forward and spot exchange rates. After WWI, the development of forward-exchange markets on leading currencies had thus created a new situation:

The other effect of dear money, or rather of dearer money in one centre than in another, used to be to draw gold from the cheaper centre for temporary employment in the dearer. But nowadays the only immediate effect is to cause a new adjustment of the difference between the spot and forward rates of exchange between the two centres. If money becomes dearer in London, the discount of forward dollars diminishes or gives way to a premium. (ibid: 114) Keynes emphasised that the spread between the forward and spot exchange rates should not be too high, otherwise it would trigger speculative capital flowsdistinct from arbitrage oneswhich destabilised the spot exchange. Within that limit, the existence of forward exchange opened the possibility of lowering the Bank of England discount rate, without raising a risk for the spot exchange of the pound. Suppose that, starting from an equilibrium situation where CD £ = 0, the Bank of England lowers i £ in order to boost domestic activity. The immediate effect in (1) is CD £ < 0, triggering covered short-term capital exports, with two consequences for the exchange of the pound: a decline in e £ and a rise in F £ , until a new equilibrium consistent with (2) is established. Of course, in this new equilibrium, the spot exchange rate of the pound is lower than before; this decline is however softened by the appreciation of the forward pound: the weight of the adjustment is shared by both currency exchange markets, the forward and the spot one, while it would fall on the spot market alone in the absence of forward exchange. Still more: since the proportion of coveredarbitrage operations in the total of spot exchange transactions was small, most of the adjustment fell on the forward-exchange market, the spot exchange rate being little affected. As stated by Keynes in conclusion:

The reasons given for the maintenance of a close relationship between the Bank of England's rate and that of the American Federal Reserve Board sometimes show confusion. The eventual influence of an effective high bank rate on the general [domestic] situation is undisputed; but the belief that a moderate difference between bank rates in London and New York reacts directly on the sterling-dollar exchange, as it used to do under a regime of convertibility, is a misapprehension. The direct reaction of this difference is on the discount for forward dollars as against spot dollars; and it cannot much affect the absolute level of the spot rate unless the change in relative money rates is comparable in magnitude (as it used to be but no longer is) with the possible range of exchange fluctuations. (ibid: 115) Even if Keynes did not mention it, one may see that the lowering of its discount rate by the Bank of England would less hurt the spot exchange rate of the pound if it was combined with the policy mentioned in a) of Bank of England intervention on the forward markets for currency exchange or gold, this time to prevent a depreciation from occurring rather than to react to it. Through the purchase of the forward pound or the sale of forward gold, the Bank of England would generate a premium on the forward pound equal to the announced decline in its discount rate and neutralise the effect of the latter on CD £ , then preventing short-term capital exports and their negative consequences for the spot exchange of the pound. Such a fine-tuning of the discount policyaiming at supporting aggregate economic activityand of the forward-exchange policyaiming at stabilising the spot exchangewas implicitly present in the Tract on Monetary Reform.

Unorthodox genealogy and analytical progress

We may now go back to the two questions raised in the introduction: 1) Does the relation between the exchange rate and the short-term rate of interest provide an unorthodox genealogy common to Steuart (1767), [START_REF] Thornton | An Enquiry into the Nature and Effects of the Paper Credit of Great Britain[END_REF], [START_REF] Tooke | An Inquiry into the Currency Principle[END_REF]Tooke ( , 1838Tooke ( -1857)), and [START_REF] Keynes | A Tract on Monetary Reform[END_REF]? 2) Which analytical progress, if any, may one observe on that issue from one author to the other? On the first question, four aspects appear to be common to the authors under study, who all considered a situation in which:

a) The cause of the unfavourable foreign balance was not a domestic monetary malfunction generating an excess quantity of money but an asymmetrical exogenous shock. This contrasted with an orthodox tradition that emphasised adjustment in case of a foreign deficit endogenous to the monetary system.

b) The unfavourable balance was viewed as temporary. The role of the international shortterm capital market was then, not to restore external equilibrium or to establish a new one, but to overcome the consequences of the foreign deficit. This contrasted with a tradition in which the central issue was the determination of international equilibrium.

c) The international adjustment responding to an asymmetrical and temporary exogenous shock relied on the capital account of the balance of paymentsmore precisely international short-term capital flows. This contrasted with a tradition -originating in Hume's price-specie flow mechanismin which the current account adjusted thanks to variations in the quantity of money. d) This adjustment required implementing a discretionary policy oriented towards the international short-term capital market. This contrasted with a tradition in which international adjustment was implemented by an automatic mechanism.

The unorthodoxy of the four selected authors reveals itself in the very question they were asking, viz. the relation between the exchange rate and the rate of interest. Contrary to the tradition originating in [START_REF] Hume | Political Discourses: Of the Balance of Trade[END_REF], developed by the Bullionists during the Bullionist Controversy in early 19 th -century England, and embodied by the Currency School in the 1844 Bank Charter Act, the foreign balance was not viewed as resulting from a self-adjusting mechanism, relying on the relation between the domestic quantity of money, the general price level, and the balance of trade, but as being eligible to corrections implemented by short-term international capital flows. The role devoted by these authors to the Bank of England was accordingly very different from the one advocated by the orthodox tradition: the Bank was not to vary its issues in a way reinforcing the self-adjustment of the domestic quantity of money, but to intervene in the international short-term capital market in a way consistent with the state of the foreign balance. Steuart's suggestion of the Bank of England borrowing in Amsterdam to discharge an unfavourable English balance, Thornton's device of varying the Bank discount rate in bad times so as to attract short-term foreign capital and stop the fall of the exchange, Tooke's permanent discretionary discount policy oriented to the defence of the exchange and the stabilisation of the credit market, Keynes's scheme of combining the discount policy and active intervention in the forward exchange or gold market, all these measures aimed at inducing international capital flows and thus correcting a situation which, if left to private initiative, was hurtful to the nation.

On the second question of the analytical progress from one author to the other, one may observe four evolutions:

e) The activation of the international short-term capital market is viewed more and more as the responsibility of a superior bankthe Bank of Englandand this aspect is part of its recognition as a central bank. f) In Steuart and Thornton, the intervention of the Bank of England on the credit market (respectively through external borrowing and increase of the discount rate) is only a defensive measure aiming at softening the consequences of an exogenous shock; the restoration of equilibrium is expected from the end of the shock itself. In Tooke and Keynes, the link between the currency exchange and credit markets generates an adjustment processinternational short-term capital movementsthat the intervention of the Bank of England aims at amplifying and speeding up. This leads in Keynes to the formulation of the adjustment process (the Interest-Parity Theorem) and to a complementarity between central-bank policy and private international arbitrage, the former taking advantage of the latter in order to reach a macroeconomic objective. g) In Steuart and Thornton, the objective is external monetary stability, the question being how to stop outflows of precious metals. Tooke adds the objective of financial stability, the question being how to reduce the variations in the domestic interest rate consecutive to an external disequilibrium. Keynes adds the objective of boosting macroeconomic activity, the question being how to lower the domestic interest rate while neutralising the negative effects on the exchange. h) An important theoretical change should be noticed with Keynes. The three previous authors wanted to protect the national economy against the consequences of a foreign shock; but the external constraint was viewed as unavoidable, as testified by Tooke advocating a "big reserve" of gold at the Bank of England, which was a condition of its control of the credit market (the same concern would be found in Bagehot). With Keynes appeared the objective of uncoupling the currency exchange market and the domestic market for credit, by contrast with an orthodox doctrine having incorporated Tooke's management of the discount rate for the purpose of external stability. In the Keynes of the 1920s, this uncoupling was part of a more general perspective aiming at separating domestic monetary circulation and international payments, as shown by his positive judgment on the Gold-Exchange Standard. This is an illustration of the fact that money is a complex matter, since the subordination of the discount policy to the external constraint, borrowed by British monetary orthodoxy from older unorthodox authors, was criticised by Keynes in a perspectivethat of the Gold-Exchange Standardwhich originated in an author generally considered as an extreme orthodox: David Ricardo. 3 This analytical progress from Steuart (1767) to [START_REF] Keynes | A Tract on Monetary Reform[END_REF] faced however a limit: if it reinforced an unorthodox genealogy, it did not integrate the modern idea according to which international short-term capital movements may themselves be a source of external disequilibrium. For the four authors under study, these movements had a positive influence on external monetary stabilisation. The origin of this limit was probably in the question raised, which was the adjustment to an exogenous asymmetrical shock. This question was all the more important since the dominant orthodox traditionoriginating in Hume and imposed by the Bullionists and later the Currency Schoolconsidered that the working of a metallicstandard international monetary system endogenously excluded lasting external disequilibria, provided the banks of issue did not raise obstacles to that working but contributed to international adjustment. One would have to wait until this system collapsed in the early 1930s to see the decline of this orthodox tradition and the rise of a theoretical framework in which the question of the destabilising consequences of international short-term capital movements might be raised. This is an illustration of what justifies a dialogue between Economic history and the History of economic thought.

For more details, see[START_REF] Deleplace | James Steuart: An Unorthodox Monetary Approach to Exchange and the Foreign Balance[END_REF]. On Steuart's monetary theory, see various contributions to Menudo (2020) and Tortajada (1999).

The doctrine by which it is maintained that every export or import of bullion in a metallic circulation must entail a corresponding diminution of, or addition to, the quantity of money in circulation, and thus cause a fall or rise of general prices, is essentially incorrect and unsound.(ibid: 121)