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Simona Bozhinovska, Monetary policy implementation under foreign exchange accumulation: an endogenous money perspective.

S U M M A RY

This thesis proposes an endogenous money interpretation of the operations of central banks that pursue some type of exchange rate policy and accumulate foreign reserves as a result, by drawing on recent insights from monetary policy implementation. The implications of adopting this approach are twofold. First, the theoretical literature on endogenous money in an open economy needs to be amended to account for recent evolutions of operating procedures, namely the adoption of a floor system, thus relaxing the assumption of an endogenous monetary base while maintaining the notion of an endogenous money supply, even in a situation of an increased liquidity stemming from the balance of payments position of the country. Second, in the absence of a conclusive relationship between foreign reserves and the monetary base, relying on insights from monetary policy implementation could provide more detailed explanation of the movements in the components of the central bank balance sheet. By approaching the issue on a case by case basis and taking into consideration the institutional details of each country, these issues are further explored by analysing the operations of the Macedonian and Swiss central banks. These experiences further reinforce the interpretation of the sterilization process as an outcome of the efforts of the central bank to uphold a short-term interest rate target in a context of surplus liquidity.

Chapter 1 brings forward the main contributions to endogenous money theory and its extension in an open economy, known as the compensation thesis, comparing its main claims to the previous definitions of sterilization and emphasizing the significant differences in the interpretation of the observed phenomenon. This chapter further proposes to draw on the recent experiences of many central banks of advanced economies and the evolution of their operational frameworks in the new context of increased domestic liquidity. In light of these insights from monetary policy implementation, the chapter thus attempts to revise endogenous money theory in an open economy, as it is argued that it would be entirely possible for a central bank that accumulates substantial foreign reserves to adopt a floor system and thus maintain a near-perfect control over its policy interest rate without the need for any compensating measure. On the grounds of the reverse causation argument, establishing a direct link between the foreign reserves and the monetary base should not entail any quantitative effect on other economic variables.

Chapter 2 analyses the operations of the Macedonian central bank and the distinct composition of its balance sheet, governed by considerations linked to the partial dollarization of the country and the exchange rate parity that has been firmly maintained despite its balance of payments position. It shows that the compensating movements on the central bank balance sheet could not be attributed exclusively to domestic liquidity management operations, as in the absence of substantial foreign currency inflows, the central bank has increased foreign reserves through the proceeds arising from the issuance of government bonds denominated in foreign currency on international financial markets. Despite retaining some of the characteristics of a currency board, the absence of a strict commitment to such a regime allowed the National Bank of the Republic of North Macedonia to employ a range of instruments of domestic liquidity management, therefore maintaining a relatively tight grip on its policy rate. The level of the policy interest rate under this exchange rate parity, would however continue to depend on the ability of the authorities to ensure a sufficient level of foreign exchange reserves.

Chapter 3 deals with the evolution of the operational framework of the Swiss central bank, brought forward by its extensive official foreign exchange purchases following the outburst of the global financial crisis. It provides an analysis of the operations of the Swiss National Bank under both shortage and surplus in the aggregate liquidity position of the banking sector vis-à-vis the central bank, reinforcing thus the claim that the compensating movements on the central bank balance sheet in response to foreign exchange accumulation are nothing more than interest rate targeting operations. Given the rather unusual choice of a longer-term interest rate abroad as its policy rate, initially the SNB only partially compensated these movements, so as to ensure a rather generous supply of central bank reserves and bring this rate down to its targeted level, while domestic market rates were set lower. The later adoption of a floor system with ample reserves, allowed the SNB to maintain a near-perfect control over its policy interest rate while at the same time establishing a direct link between foreign reserves and the monetary base, leaving little room to assume a further quantitative effect from this expansion of central bank reserves.

R É S U M É

Cette thèse propose une interprétation des opérations des banques centrales qui poursuivent un certain type de politique de change les amenant à accumuler des réserves de change, dans le cadre de la théorie de la monnaie endogène et s'appuyant sur les expériences récentes de mise en oeuvre de politique monétaire. Les implications de cette approche sont doubles. Tout d'abord, la littérature théorique sur la monnaie endogène en économie ouverte doit être complétée pour tenir compte des récentes évolutions des procédures opérationnelles, à savoir l'adoption d'un système de plancher, ce qui conduit à assouplir l'hypothèse d'une base monétaire endogène tout en conservant la notion de masse monétaire endogène, même dans une situation de liquidité accrue résultant de la position extérieure du pays. Par ailleurs, en l'absence d'une relation avérée entre les réserves de change et la base monétaire, s'appuyer sur les expériences de mise en oeuvre de la politique monétaire pourrait fournir une explication plus détaillée des mouvements des composantes du bilan de la banque centrale. En abordant la question au cas par cas et en tenant compte des particularités institutionnelles de chaque pays, ces questions sont approfondies en analysant les opérations des banques centrales de Macédoine et de Suisse. Ces expériences renforcent encore l'interprétation du processus de stérilisation comme un résultat des efforts de la banque centrale pour maintenir un objectif de taux d'intérêt à court terme dans un contexte de liquidité excédentaire. l'établissement d'un lien direct entre les réserves de change et la base monétaire ne devrait pas entraîner d'effet quantitatif sur d'autres variables économiques.

Le chapitre 2 analyse les opérations de la banque centrale de Macédoine et la composition singulière de son bilan, régie par des considérations liées à la dollarisation partielle du pays et à la parité de taux de change fermement maintenue malgré sa position extérieure. Elle montre que les mouvements compensatoires du bilan de la banque centrale n'ont pas pu être attribués exclusivement aux opérations de politique monétaire, car en l'absence d'importantes entrées de devises, la banque centrale a augmenté les réserves de change grâce au produit provenant de l'émission d'obligations d'État libellées en devises sur les marchés financiers internationaux.

Bien que son régime de change ait conservé certaines des caractéristiques d'une caisse d'émission, l'absence d'un engagement explicite de cet ordre a permis à la Banque nationale de la République de Macédoine du Nord d'utiliser toute une gamme d'instruments, ce qui a rendu possible d'assurer une maîtrise relativement stricte de son taux directeur. Toutefois, le maintien du niveau de son taux de court terme dans les limites de la parité de change déjà établie continuerait de dépendre de la capacité des autorités à garantir un niveau suffisant de réserves de change.

Le chapitre 3 traite de l'évolution du cadre opérationnel de la banque centrale suisse, survenu en raison de ses importants achats de devises suite à l'éclatement de la crise financière mondiale. Il fournit une analyse des opérations de la Banque nationale suisse en cas de déficit comme d'excédent de la position de liquidité autonome du système bancaire vis-à-vis la banque centrale, renforçant ainsi l'affirmation selon laquelle les mouvements compensatoires du bilan de la banque centrale en réponse à l'accumulation de devises ne sont rien d'autre que des opérations de ciblage des taux d'intérêt. Étant donné le choix plutôt inhabituel d'un taux d'intérêt à long terme à l'étranger comme taux directeur, la BNS n'a dans un premier temps que partiellement compensé ces mouvements, afin d'assurer une offre plutôt généreuse de réserves et d'abaisser ainsi ce taux à son niveau cible, tandis que les taux de marché domestiques se trouvait encore plus bas. L'adoption ultérieure d'un système de plancher avec réserves abondantes a permis à la BNS de maintenir un contrôle quasi parfait de son taux d'intérêt directeur, tout en établissant un lien direct entre les réserves de change et la monnaie centrale, laissant peu de place à l'hypothèse d'un effet quantitatif supplémentaire de cette expansion des réserves de la banque centrale.
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1
G E N E R A L I N T R O D U C T I O N
The present dissertation proposes an endogenous money interpretation of the operations of central banks that pursue some type of exchange rate policy and accumulate foreign reserves as a result, by drawing on recent insights from monetary policy implementation. Dedicated to the interpretation of central bank balance sheet phenomena, the dissertation draws inspiration from the propositions put forward by Lavoie (2001Lavoie ( , 2014Lavoie ( , 2019Lavoie ( , 2021) ) where the movements in the composition of the central bank balance sheet are considered to be either a result of the functioning of the reflux mechanism or an outcome of the interest rate targeting operations of the central bank. This dissertation expands on these contributions, by incorporating recent insights from monetary policy implementation in the theoretical discussion and provides an interpretation of the balance sheet composition of two separate central banks that engaged in some type of exchange rate management,

the Macedonian and Swiss central banks.

The idea of automatic compensation on central bank balance sheets can be traced back to the 1940s and the work of [START_REF] Nurkse | International Currency Experience: Lessons of the Inter-War Period[END_REF], who observed that the variations in the foreign assets of central banks, which could take the form of either gold or foreign exchange, had been frequently accompanied by movements in the opposite direction of the domestic assets held by central banks. By comparing the direction of the changes of these two variables for each year under study for a sample of 26 central banks during the interwar period , this study reports frequent movements in the opposite direction of foreign and domestic assets held by central banks, with this result covering more than half of the yearly observations. Such movements could be considered as opposed to the functioning of the rules of the game, where an inflow or outflow of domestic currency would be expected to increase or decrease the domestic money supply, respectively. As one of the possible reasons behind the existence of an inverse correlation of these two variables, Nurkse mentions the 'strong automatic tendency towards neutralization ' (ibid., p.70). Namely, the market would be expected to repay some of the indebtedness towards the central bank, when faced with increased domestic money market liquidity caused by an inflow of gold (ibid., p.70). In the event that the domestic assets held by the central bank balance sheet are not sufficiently large, the inflow of gold would be expected to increase the cash balances held by commercial banks, without an accompanying expansion of credit due to inelastic demand and lack of creditworthy borrowers (Nurkse, 1944, p.70). As a consequence, an inflow of gold originating from a favourable balance of payments position of the country would fail to result in an expansion of the domestic money supply, which could not be attributed to a specific measure on the part of the central bank, intended to counter the resulting expansion of domestic liquidity.

Opposite movements between the foreign and domestic assets on the central bank balance sheet have been later obtained by [START_REF] Bloomfield | Monetary Policy under the International Gold Standard: 1880-1914[END_REF]. By applying the method previously used by Nurkse to the balance sheets of 11 central banks under the gold standard from 1880 until 1913, this study also reports opposite yearly changes in foreign and domestic assets for the majority of observations.

Moreover, for each central bank separately the movements in these two variables were more often in the opposite than in the same direction (ibid., p.49-50). Providing a more reserved approach to the interpretation of the observed phenomenon, Bloomfield notes the possibility of an automatic compensation stemming from the repayment of outstanding indebtedness to the central bank following an inflow of gold. Another interpretation of these movements had also been put forward, that of them being a product of the cyclical movements of the economies in question, therefore providing an explanation for the observed phenomenon that does not rely on the reimbursement of the previously acquired debt (ibid., p. [START_REF] Federico | Reserve Requirement Policy over the Business Cycle[END_REF][51].

The idea of compensation of the central bank balance sheets had been present

in France over the course of the 1960s and 1970s. Notably, the study by Berger (1972b) traces the evolution of the balance sheet components of the Banque de

France from the 1820 until 1950. By providing a graphical representation of these components over the analysed period, the study reports that while the amount of banknotes in circulation grew at a relatively steady pace over the years, the remaining components exhibited frequent movements in the opposite direction (ibid., p.103-4). As such, the variations in the stock of foreign assets appears to have been compensated by opposite movements in the level of domestic assets held by the central bank and though variations in the government account at the Banque de France. From these observations, Berger inferred that a corresponding balance sheet response to an accumulation of foreign assets, would be expected to happen either through a decrease of the domestic assets of the central bank or a reduction of the balances held on the public account, rather than increasing the amount of banknotes held by the general public, or expanding the overall domestic money supply (ibid., p.103-4). Moreover, the study provides a visual representation of the evolution of these three central bank balance sheet components -the domestic assets, the foreign assets and the public account -against the evolution of the overall money supply in the case of 5 European central banks. Covering the period between 1958 and 1968, opposite movements in foreign assets and domestic assets can be observed for the central banks of France, Belgium and the Netherlands, with a steady increase in the money supply seemingly unaffected by the variations in the balance sheet components (ibid., p.105-110). As a reason behind these compensating movements on the central bank balance sheet as well as the absence of a quantitative effect on the balance of payments position to the domestic money supply, Berger invokes the mechanism of reimbursing previously incurred debt at both levels of indebtedness: between the private sector and commercial banks; as well as between commercial banks and the central bank (Berger, 1972a).

Discussions of these mechanisms of automatic compensation of quantities had been present in the work of other French economists during the same period. As early as 1962, Le Bourva argued that the increased liquidity stemming from an inflow of foreign currencies would be no different than the one created from the interactions between the central bank and the Treasury. As such, in a system where the commercial banking sector remains structurally indebted towards the central bank, any increase in domestic liquidity could be further exchanged for banknotes demanded by the general public. Therefore, as domestic liquidity for this purpose could be used regardless of the source, the effect of an increase stemming from foreign currency inflows would only remove the need for commercial banks to procure further amounts of central bank reserves (Le Bourva, 1992, p.462-3).

Considering that several ways exist for commercial banks to obtain central bank reserves, 'there is no reason to be of the opinion that the influx of foreign currencies for money creation deserves a special place ' (ibid., p.463). An increase from one source would diminish the reliance of commercial banks on the central bank for the provision of domestic liquidity without exerting a further quantitative influence on money supply, instead creating a compensating effect on the central bank balance sheet. [START_REF] Coulbois | Forward Exchange, Short-Term Capital Flows and Monetary Policy[END_REF] also endorsed the idea that commercial banks could use the domestic liquidity proceeds from foreign currency inflows from abroad 'to reduce their indebtedness to the central bank instead of raising the volume of their credits: in such a case the volume of high-powered money does not increase' (ibid., p.303).

The an open financial account [START_REF] Obstfeld | The Trilemma in History: Tradeoffs among Exchange Rates, Monetary Policies, and Capital Mobility[END_REF][START_REF] Aizenman | Assessing the Emerging Global Financial Architecture: Measuring the Trilemma's Configurations over Time[END_REF][START_REF] Glick | Navigating the Trilemma: Capital Flows and Monetary Policy in China[END_REF]Aizenman, Chinn et al., 2010[START_REF] Rule | Issuing Central Bank Securities[END_REF][START_REF] Aizenman | Trilemma Policy Convergence Patterns and Output Volatility[END_REF]). An underlying assumption is that an unbalanced external position would be expected to exert a corresponding quantitative effect on the domestic interest rate, modifying its level, thus ensuring the first level of functioning of the adjustment mechanism.

The issue of policy space in the context of liberalized financial accounts has been further explored by [START_REF] Rey | Dilemma Not Trilemma: The Global Financial Cycle and Monetary Policy Independence[END_REF], arguing that financially open economies would be affected by the changes in the interest rate of the base country, the policy rate of the Fed, regardless of the exchange rate regime, thus bringing the policy choice down to a dilemma between the independence of monetary policy and the openness of the economy to international financial flows. Attempting to enlarge the trilemma framework to account for the cases of countries that engaged in lengthy and extensive foreign exchange accumulation, [START_REF] Aizenman | The Impossible Trinity -from the Policy Trilemma to the Policy Quadrilemma[END_REF]Aizenman ( , 2019) ) proposes instead a policy quadrilemma. As a number of emerging market economies managed to attain a combination of exchange rate flexibility, relative independence of monetary policy and financial account openness, while at the same time increasing their foreign exchange reserves, Aizenman proposes that holding a large stock of foreign reserves eases the constraints of the impossible trinity in an open economy. Moreover, such policy choice configurations in these countries are believed to be made possible by means of implementation of sterilization policies by their central banks, 'used to manage the potential inflationary effect of hoarding reserves' [START_REF] Aizenman | The Impossible Trinity -from the Policy Trilemma to the Policy Quadrilemma[END_REF] and thereby circumventing the supposed quantitative effect of persistent balance of payments surpluses. Support for the notion of a quadrilemma, through an analysis based on a stock-flow consistent model, has also been provided recently by [START_REF] Laurentjoye | Foreign Exchange Reserves, Imperfect Substitutability of Financial Assets and the Monetary Policy Quadrilemma[END_REF].

Therefore, the phenomenon of prolonged and substantial foreign exchange accumulation in many countries over the last two decades eventually brought the attention back to the central bank balance sheet. In the tradition of the trilemma, the so-called sterilization coefficients literature analyses central bank balance sheets under foreign exchange accumulation, estimating the neutralizing effect of the opposite movements of domestic assets to these increases in foreign reserves [START_REF] Cavoli | Capital Inflows Problem in Selected Asian Economies in the 1990s Revisited: The Role of Monetary Sterilization[END_REF][START_REF] Lavigne | Sterilized Intervention in Emerging-Market Economies: Trends, Costs, and Risks[END_REF][START_REF] Ouyang | Managing the Monetary Consequences of Reserve Accumulation in Emerging Asia[END_REF][START_REF] Aizenman | Sterilization, Monetary Policy, and Global Financial Integration[END_REF][START_REF] Cardarelli | Capital Inflows: Macroeconomic Implications and Policy Responses[END_REF][START_REF] Ouyang | China as a Reserve Sink: The Evidence from Offset and Sterilization Coefficients[END_REF][START_REF] Ouyang | Reserve Accumulation and Monetary Sterilization in Singapore and Taiwan[END_REF][START_REF] Cavoli | Managing Capital Inflows Indirectly? On the Determinants of Monetary Sterilization with Reference to East Asia[END_REF]. These studies generally report strong opposing movements in the domestic asset variable of the central bank balance sheet, which preserves the monetary base from the expansion of domestic liquidity produced by the accumulation of foreign reserves. However, the interpretation of the observed phenomenon does not rely on the mechanism of reimbursement of previously incurred debt as a reason behind the compensating balance sheet movements. As an example, [START_REF] Aizenman | Sterilization, Monetary Policy, and Global Financial Integration[END_REF] assume that a central bank which accumulates foreign reserves 'must decide whether to fund it by increasing the reserve money base, which is potentially inflationary, or by reducing its net domestic assets, which sterilizes the impact on the domestic reserve money base' (ibid., p.779). The process of sterilization thus implies a deliberate action carried out by the central bank, instead of being an automatic result of the functioning of the reflux mechanism. Moreover, the central bank would be expected to undertake such measure with the intention of neutralizing the expansionary quantitative effect of foreign exchange accumulation.

A revival of the interpretation that relies upon the reimbursement of previously acquired debt to explain the compensating movements in the central bank balance sheet, had been provided by Lavoie (2001). Consistent with the observations made by Berger (1972b,a) in the 1970s and drawing on the main arguments put forward by post-Keynesian monetary theory, Lavoie proposes a demand-led endogenous money interpretation of the compensating movements of the central bank balance sheet under foreign exchange intervention, the so-called compensation thesis, or alternatively, the Banque de France view. By giving consideration to the implementation of monetary policy of modern central banks and the greater transparency in their operations, Lavoie (2001) proposes a number of monetary policy instruments that could compensate for the increases in domestic liquidity under foreign exchange accumulation, neutralizing the liquidity effect of the presence of the monetary authorities on the foreign exchange market. According to this interpretation, the compensation phenomenon on central bank balance sheets happens either automatically through the reimbursement of debt, or as a result of the liquidity management operations of central banks. While the sterilization measures had been described as a way to interrupt the expected quantitative effect on the domestic money supply from the expansion of domestic liquidity, the process of compensation on the central bank balance sheets could be interpreted as an outcome of the liquidity management operations of central banks, within the bounds of their day-to-day interest rate targeting efforts. Further discussed in Lavoie (2014Lavoie ( , ch.7, 2019Lavoie ( , 2021)), the compensation approach remains in line with the main assertions of endogenous money theory, such as the central banks being able to assure a tight control over domestic short-term interest rates and as well as the endogenous nature of money supply.

The widely acknowledged proposition by endogenous money theory, that the central bank accommodates the demand for reserves and offsets changes in autonomous factors, appears to have been a rather consistent description of the ways in which many central banks of advanced economies implemented their monetary policies, under their pre-crisis operational frameworks (Lavoie, 2005;[START_REF] Fullwiler | An Endogenous Money Perspective on the Post-Crisis Monetary Policy Debate[END_REF]Lavoie, 2014;Fullwiler, 2017, p.60-2). These contributions demonstrated the importance of the chosen method of interest rate maintenance for the composition of the central bank balance sheet and the determination of the overall level of domestic liquidity in the system. Namely, by adopting a corridor as an operational framework, these central banks could impose changes in the level of their main policy rate, without the need to act through quantities and modify the level of central bank reserves in order to apply that change. Besides the fact that these analyses omit foreign exchange intervention as a source of domestic liquidity, their conclusions about the nature of central bank operation as well as the link between reserve quantities and the level of the main policy rate align with the main assertions put forward by the compensation thesis. In the particular context of foreign exchange accumulation, the operations of the central bank would be expected to follow the same logic -neutralizing these changes in domestic liquidity regardless of their source, thus creating a compensating effect on the central bank balance sheet to the extent that it ensures a supply of central bank reserves that corresponds to its demand.
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C E N T R A L B A N K B A L A N C E S H E E T S U N D E R F O R E I G N E X C H A N G E A C C U M U L AT I O N : I N S I G H T S F R O M E N D O G E N O U S M O N E Y T H E O RY A N D M O N E TA RY P O L I C Y I M P L E M E N TAT I O N introduction
The compensation approach expects foreign exchange accumulation to be inevitably compensated by the remaining components of the central bank balance sheet, neutralizing the domestic liquidity effect on the monetary base from the presence of the central bank on the foreign exchange market, either through reimbursement of previously acquired debt from the central bank or as part of the daily interest rate targeting operations of the central banks (Lavoie, 2001(Lavoie, , 2014(Lavoie, , 2019(Lavoie, , 2021)). The present chapter analyses the particular case of central banks which expand their stocks of foreign reserves, arguing that under such domestic liquidity conditions these central banks could maintain control over their short-term interest rates with or without further compensating measures on their central bank balance sheets, depending on their preferred method of interest rate maintenance. As a consequence, the observed presence or absence of compensating movements would not need to bring into question the underlying assumption of an endogenous money supply.

A number of central banks adopted a floor system as a means to ensure control over short-term interest rates in a situation of ample reserves stemming from their use of unconventional monetary policies. [START_REF] Ihrig | The Fed's "Ample-Reserves" Approach to Implementing Monetary Policy[END_REF][START_REF] Grossmann-Wirth | What Monetary Policy Operational Frameworks in the New Financial Environment? A Comparison of the US Fed and the Eurosystem Perspectives, 2007-2019[END_REF][START_REF] Åberg | Demand for Central Bank Reserves and Monetary Policy Implementation Frameworks: The Case of the Eurosystem[END_REF]. Despite the different source of expansion of reserve liquidity, central banks that accumulate foreign reserves should be able to implement a floor system for similar reasons. In such cases, the adoption of this operational framework would appear on the central bank balance sheet as a joint movement of official foreign reserves and the monetary base. Endogenous money theory had already been revised to account for these changes in operational procedures of central bank, by relaxing the assumption of an endogenous monetary base under a floor system (Lavoie, 2010). Allowing for this type of operational framework in a situation of ample reserves stemming from foreign exchange interventions, emphasises at the same time the absence of a conclusive relationship between foreign reserves and the monetary base; and the significance of the choice of operational framework for the overall size of the monetary base.

The chapter is structured as follows. Section 1.1 presents the main assertions of the compensation thesis as well as the theoretical arguments upon which this approach is based. In addition, the section presents the balance sheet effects from the functioning of the compensation mechanism between the central bank and 

endogenous money analysis and the compensation mechanism

The open economy element of demand-led endogenous money theory embodied in the dedicated theoretical literature, arises from the possible presence of central banks on the foreign exchange market when attempting to control or stabilize the official exchange rate parity. Brought forward by Lavoie (2001Lavoie ( , 2014Lavoie ( , p.462-477, 2019Lavoie ( , 2021) ) and referred to in the literature as the compensation thesis, these contributions analyse the nature of money and interest rate setting in a particular context, that of modern central banks having a share of their operations directed at managing the exchange rate of the domestic against a foreign currency of choice.

Most importantly, the analysis continues to be based on the main building blocks of endogenous money theory, as the assumption of an endogenous money supply with the argument of reverse causation, the defensive nature of central bank operations as well as the exogeneity of the base rate of interest are applied in an open economy setting. Moreover, the arguments of the compensation thesis are often presented as opposed to any previously established notion of an automatic influence through quantities of the balance of payments position of a country on domestic money creation. These contributions found further support in [START_REF] Serrano | Mundell-Fleming without the LM Curve: The Exogenous Interest Rate in an Open Economy[END_REF] and inspired a number of studies that attempted to empirically test its validity [START_REF] Lavoie | The 'Compensation' Thesis, as Exemplified by the Case of the Chinese Central Bank[END_REF][START_REF] Bozhinovska | The Compensation Thesis and Its Application to Central Bank Balance Sheets: An Empirical Analysis of the Balance Sheet Components of the Macedonian Central Bank'. The Spectre of Stagnation? Europe in[END_REF][START_REF] Angrick | Global Liquidity and Monetary Policy Autonomy: An Examination of Open-Economy Policy Constraints[END_REF][START_REF] Gerioni | Monetary Policy Autonomy and Foreign Reserves Accumulation in Brazil: A Compensation View[END_REF].

The compensation thesis derives its name from the phenomenon that is expected to eventually appear on the central bank balance sheet. Owing to the fact that the domestic monetary authorities assume the function of ultimate provider and buyer of foreign currency in a given economy, their attempts to exert influence on the exchange rate would need to involve modifying the quantities of foreign exchange available to the general public, an operation which ultimately changes the net foreign currency position of the central bank in question vis-à-vis the rest of the world. Accordingly, the main proposition of the compensation approach states that the outcome of these interventions, i.e., the changes in the stock of foreign reserves of the central bank, would be compensated by opposing movements in the remaining elements of its balance sheet (Lavoie, 2014, p.462). In other words, each balance sheet expansion or retraction that could be attributed to the presence of the central bank on the foreign exchange market would eventually be compensated, without exerting a further influence on high-powered money. In this interpretation, the foreign reserves of the country represent the open economy element of the central bank balance sheet, whereas their opposing movements are deemed to be independent of the exchange rate objectives of the central bank.

One of the arguments that back the claim of an automatic compensation of foreign currency inflows arises from the workings of the reflux mechanism (Lavoie, 1999), which ensures that the supply of money adjusts to its demand, making the money creation process entirely endogenous and demand-determined. By way of enlarging the analysis to an open economy setting, the compensation thesis evokes the reimbursement of previously incurred debt as a source of automatic compensation of foreign currency receipts, ruling out the possibility of a direct external influence over the domestic money supply. The workings of the reflux mechanism in the interactions between the private sector and commercial banks with reference to foreign currency receipts from abroad have been evoked by [START_REF] Arestis | The Post-Keynesian and Institutionalist Theory of Money and Credit[END_REF] and Lavoie (2001). Table 1.1 presents the effects on the balance sheet of the central bank and an aggregate commercial banking sector, following the case where the domestic private sector receives a deposit in foreign currency from abroad and demands that the funds be deposited in domestic currency with the domestic commercial bank. Such action would initially generate an equivalent increase in deposits held by the private sector at the commercial bank and impose an appreciation pressure on the the domestic currency. On account of the exchange rate objective, the central bank would need to act as the ultimate buyer on the foreign exchange market, increasing official foreign reserves in the process. As the central bank engages in foreign currency purchase with the commercial bank, the central bank balance sheet would expand as a result, accompanied with an equivalent increase in the amount of reserve liquidity held by the commercial bank.

The reflux mechanism would come into play at the moment when the private sector uses these proceeds to reimburse its debt towards the commercial bank. As a result, the foreign currency receipts of the private sector could not have an expansionary effect on the domestic money supply. However, the functioning of this mechanism would not modify the reserve liquidity position of the system, as the commercial banks would end up holding a larger amount of central bank reserve balances than before. Therefore, the functioning of the reflux mechanism between the private sector and the commercial banks would not automatically compensate the following increase in domestic liquidity, which would need to be further compensated by the central bank if it wished to prevent downward pressures on the short-term interest rate, but it would remove the possibility of an expansionary effect of foreign currency inflows from abroad on deposits held by the domestic private sector.

However, the reflux mechanism could also materialize on the central bank balance sheet, depending on the aggregate liquidity position of the commercial banking sector towards the central bank at a given moment. In a system where commercial banks have been reliant on the central bank for the provision of central bank reserves, an increase in the supply of these reserves stemming from foreign receipts of the private sector could make commercial banks reduce their indebtedness [START_REF] Bell | Do Taxes and Bonds Finance Government Spending?[END_REF][START_REF] Wray | Modern Money Theory[END_REF][START_REF] Tymoigne | Modern Money Theory: A Reply to Palley[END_REF]. The compensation approach extends the argument to the interactions between the central bank and the external sector. On that account, if a central bank wishes to uphold its short-term interest target, it would be necessary to respond with liquidity measure in the opposite direction to any change in domestic liquidity outside of its immediate control, which includes not only the changes that arise from interactions with the Treasury but also from the presence of the central bank on the foreign exchange market. Accordingly, the opposing movements on the central bank balance sheet would be expected to also occur whenever the country loses foreign exchange reserves. Given the fact that only one of these situations is likely to be sustained in time, the compensating movements in the case of central banks with exchange rate objectives would primarily revolve around their efforts of absorbing excessive domestic liquidity.

As a result, the neutralization of foreign exchange accumulation is considered by the compensations approach as an inherent and automatic process, expected to happen as commercial banks look for ways to place unwanted reserves in the available monetary policy instruments. The central bank would have every interest to make the absorption of these amounts possible, provided that the monetary authorities wish to maintain a tight grip over their policy interest rate. As central banks cannot exert precise influence on the daily inflows and outflows of reserves in the system, there would be no way to directly control the degree to which the increase of foreign reserves gets compensated, neither would it represent a convenient action on behalf of the monetary authorities as it could lead to an increased interest rate volatility. Endogenous money theory and by extension the compensation approach, consider the short-term interest rate to be a variable under the tight control of the central bank, while central banks aim to influence economic conditions through determining the price on their liabilities. Moreover, this price is considered as determined by central banks at a level consistent with their policy objectives, with the base interest rate thus serving as the monetary policy stance.

The reasons behind the ability of monetary authorities to exogenously set the level of the main policy interest rate, stems from the fact that reserve balances serve the function of ultimate means of settlement -the preferred theoretical argument adopted here refers to the central bank being part of the clearing-house arrangement, as well as commercial banks and other market participants having a legal obligation to settle accounts on the books of the central bank (Lavoie, 2003;[START_REF] Rochon | Monetary Policy Without Reserve Requirements: Central Bank Money as Means of Final Payment on the Interbank Market[END_REF]Lavoie, 2014).

Therefore, the compensation approach extends these notions to the operations of central banks that hold to some type of exchange rate objective. While central bank operations continue to be directed at neutralizing domestic liquidity flows, its presence on the foreign exchange market could entail changes in the level of domestic reserves in both directions, on a day-to-day basis. Through the use of a wide range of possible monetary policy instruments, the central bank would be expected to respond to daily fluctuations of domestic reserves by providing or absorbing liquidity, intending to maintain the short-term interest rate close to target. As a result, central banks should be able to successfully preserve short-term interest rates from external influences, regardless of their direction. In the particular situation where foreign exchange reserves are being depleted in an effort to put a stop to the depreciation of the domestic currency, the central bank could prevent the resulting upward pressures on the short-term interest rates by generously supplying central bank liquidity. By extending the use of its monetary policy instruments until the reserve shortage on the money market gets covered, the central bank could ensure the targeted level of the base interest rate, even when the country is losing official foreign reserves.

However, it would be important to point out that the interpretation of this process remains concentrated on the short-term, as it draws its main claims from the nature of the day-to-day liquidity management operations of central banks.

Continued depreciation pressures on the domestic currency that deplete the official foreign reserves of the country would call for further restrictive actions of the central bank, which could also involve upward changes in the policy interest rate or (Lavoie, 2014, p.472). Under such circumstances, the potential change in the level of the interest rate target would ultimately be rooted in the decision of the central bank to adjust its monetary policy stance as a response to broader economic conditions. As this interest change would not stem from the inability of the central bank to ensure a sufficient levels of domestic liquidity to prevent its change, it represents an issue broader in scope than the functioning of the compensation mechanism. Nevertheless, for a central bank that engages in exchange rate management as a means to prevent an appreciation pressures of the domestic currency, the efforts of the central bank to neutralize the resulting domestic liquidity effect would be more apparent and likely to be sustained over a longer period of time. Accordingly, any interpretation of central bank operations that spans over a number of years would seem more likely to be applied to the cases of sustained foreign exchange accumulation. As a result, the compensating measures of central bank in this situations would be expected to be predominantly liquidity-absorbing, thus appearing on the liability side of the central bank balance sheet.

The remaining domestic liquidity in the system after the workings of the reflux mechanism could be thus absorbed by the central bank through a number of instruments at its disposal. The changes of the balance sheet composition of both operation, the central bank would therefore offer an interest-bearing asset to the commercial bank in exchange for the increase in domestic liquidity provoked by its presence on the foreign exchange market. Alternatively, the central bank could issue its own interest-bearing securities, therefore removing excess liquidity in the system through changes in the composition of its own liabilities. Provided that the central banks provides sufficient access to these instruments, the commercial banks would be expected to place the reserves above their needs with the central bank, thus preventing the upsurge of domestic liquidity stemming from foreign exchange interventions to appear on the money markets and impose downward pressures on short-term interest rates. A less common measure, notably used by the monetary authorities in Canada (Lavoie, 2005), would be to transfer government deposits between the accounts of the government at the central bank and at commercial banks, conducted purposely on a day-to-day basis as part of the efforts of the central bank to ensure control over its interest rate target (table 1.5). On the central bank balance sheet, the recourse to such measure would ultimately result in an equivalent expansion of both the government account at the central bank and the official foreign exchange reserves of the country.

empirical analyses on the link between foreign reserves and the monetary base

The question of a possible existence or a mere absence of a causal relationship between foreign reserve accumulation and the process of domestic money creation, eventually brought forth a number of empirical studies that concentrate on evaluating the movements in central bank balance sheets in countries that engage in foreign exchange intervention. One particular strand of literature typically includes estimations of the degree to which the remaining components of the central bank sheet in aggregate responded to changes in foreign reserve accumulation, by that shielding the monetary base from its supposed influence. Despite the use of a wide range of empirical methods as well as countries under consideration, what these studies have in common, among other elements, are the estimations of various versions of the so-called sterilization coefficients [START_REF] Cavoli | Capital Inflows Problem in Selected Asian Economies in the 1990s Revisited: The Role of Monetary Sterilization[END_REF][START_REF] Lavigne | Sterilized Intervention in Emerging-Market Economies: Trends, Costs, and Risks[END_REF][START_REF] Ouyang | Managing the Monetary Consequences of Reserve Accumulation in Emerging Asia[END_REF][START_REF] Aizenman | Sterilization, Monetary Policy, and Global Financial Integration[END_REF][START_REF] Cardarelli | Capital Inflows: Macroeconomic Implications and Policy Responses[END_REF][START_REF] Ouyang | China as a Reserve Sink: The Evidence from Offset and Sterilization Coefficients[END_REF][START_REF] Ouyang | Reserve Accumulation and Monetary Sterilization in Singapore and Taiwan[END_REF][START_REF] Cavoli | Managing Capital Inflows Indirectly? On the Determinants of Monetary Sterilization with Reference to East Asia[END_REF]. The demand-led endogenous money interpretation of the operations of the central bank in an open economy, namely the compensation thesis, brought about a few empirical papers inspired by this approach [START_REF] Lavoie | The 'Compensation' Thesis, as Exemplified by the Case of the Chinese Central Bank[END_REF][START_REF] Angrick | Global Liquidity and Monetary Policy Autonomy: An Examination of Open-Economy Policy Constraints[END_REF][START_REF] Gerioni | Monetary Policy Autonomy and Foreign Reserves Accumulation in Brazil: A Compensation View[END_REF]. These studies approach the issue by estimating the neutralizing effect of each relevant balance sheet component in response to movements in foreign reserves, instead of taking the remainder of the central bank balance as a distinct and separate variable, while leaving out the monetary base.

In the sterilization coefficients literature, the extent of these measures is different countries gets tested empirically on the basis of two variables derived from the basic central bank accounting identity. The first, net foreign assets, is a rather standard one. The second, the previously mentioned aggregate variable called net domestic assets (or alternatively, domestic credit), can be obtained as the difference between the monetary base and net foreign assets. This implies an intrinsically negative relationship between these two variables, as net domestic assets in aggregate would need to decrease so as to neutralize the implied effect of an increase in foreign reserves on the monetary base. On that account, the estimated sterilization coefficients for the analysed countries are supposed to represent the extent to which the changes in aggregate domestic assets on the central bank balance sheet neutralize the impact of the movements in foreign reserves on the monetary base 1 . The results of these empirical studies predominately disclose a partial, yet often very strong neutralizing effect of net domestic assets when responding to changes in foreign assets, while a number of studies also report an even stronger opposite effect on the monetary base compared to the change in foreign reserve accumulation. Therefore, the results derived from this strand of empirical literature seem to suggest that a directly proportional effect of an increase in foreign exchange reserves on the monetary base had been usually absent in the analysed countries during the observed periods. Consequently, these findings imply that the rest of the central bank balance sheet constituted a counterweight for the movements in foreign reserves in the majority of observed cases of central bank intervention. In a sense, these studies apply more advanced econometric techniques to test the relationship between the variables previously analysed in the seminal work of Nurkse (1944, ch.4) and Bloomfield (1959, p.47-51), where predominantly opposite movements in foreign assets and domestic assets were observed on a year-to-year basis on the balance sheets of a number of central banks under study, during the inter-war period and the pre-1914 gold standard years, respectively.

The empirical studies that build upon the insights of the compensation thesis approached the issue instead by estimating the relationship between foreign reserves and the monetary base, as well as between foreign reserves and a number of separate balance sheet components that could play a role in neutralizing the effect of foreign exchange intervention on domestic liquidity. Therefore, these studies do not take this safe and liquid asset in exchange for central bank liquidity, at a rate higher than the rate of remuneration of excess reserves. Both the studies of [START_REF] Lavoie | The 'Compensation' Thesis, as Exemplified by the Case of the Chinese Central Bank[END_REF] and [START_REF] Angrick | Global Liquidity and Monetary Policy Autonomy: An Examination of Open-Economy Policy Constraints[END_REF] disclose an absence of a long-term relationship and between foreign reserves and the monetary base, while they report a significant and sustained relationship between foreign reserves and the other relevant balance sheet components.

While the empirical studies inspired by the compensation thesis have the apparent advantage of paying closer attention to actual central bank practices, the possible central bank instruments that could be responsible for the observed neutralization effect have not been completely overlooked by the sterilization coefficients literature. However, despite being generally absent from the empirical estimations, a mention of current monetary policy implementation practices appear in a number of these studies and usually involve a wider range of instruments that modern central banks have at their disposal beyond the commonly acknowledged open market operations. These would include the majority of instruments pointed out by Lavoie (2001) that could be employed by monetary authorities, including the issuance of central bank securities, transfer of government deposits with the accounts held at commercial banks, repurchase agreements and reverse repurchase agreements, but also foreign exchange swaps (Ouyang, Rajan and Willett, 2008, p.178;Aizenman and Glick, 2009, p.779-80;Cardarelli et al., 2010, p.341).

In addition, recent sterilization coefficient studies take a step further by incorporating some of these instruments in the empirical estimations. Analysing the case of China in the empirical analysis conducted by [START_REF] Yang | Capital Flows, Sterilization, and Macro-prudential Policy in China[END_REF], the emissions of central bank bills are analysed separately from the broader category of net domestic credit in order to estimate the extent of their role in the neutralisation of foreign reserve accumulation. Furthermore, recognising the possible compensating role of reserve requirements employed by the People's Bank of China, [START_REF] Wang | International Capital Flows and the Independence of China's Monetary Policy[END_REF] modify the standard sterilization coefficient framework by separating the changes in these reserve requirements from the monetary base and including them together with the remaining components of the central bank balance sheet, as they find that the failure of accounting for these changes in the reserve ratios in the case of China would lead to an underestimation of the degree of sterilization. The compensating effect of these two instruments on the balance sheet of the Chinese central bank has been equally observed in the empirical studies of the compensation thesis [START_REF] Lavoie | The 'Compensation' Thesis, as Exemplified by the Case of the Chinese Central Bank[END_REF][START_REF] Angrick | Global Liquidity and Monetary Policy Autonomy: An Examination of Open-Economy Policy Constraints[END_REF]. Moreover, while [START_REF] Li | China's Trilemma: Monetary Policy Autonomy in an Economy with a Managed Floating Exchange Rate[END_REF] do not take these requirements as a separate instrument, they report a significant relationship between foreign reserves and the monetary base for the case of China for the years during which the central bank relied more extensively on changes in the reserve ratios, an effect which was later subdued by a more intensive liquidity absorption though the use of central bank bills.

Therefore, it appears that the results of both strands of empirical literature amount to one general observation, that substantial and sustained foreign exchange intervention failed to provoke a prolonged expansion of reserve money. Recent experiences in the countries covered by these studies, predominantly Asian economies that engaged in exchange rate management policies over the last two decades, seems to have left little room to continue to assume a straightforward and inevitable influence of foreign exchange accumulation on reserve money. An important question that could thus arise are the broader consequences of these developments, including the changes in the central bank balance sheet composition that ensue, for the way in which the question of money creation gets approached in a context of an open economy. Considering that these two strands of empirical literature build on different theoretical approaches, significant differences in the interpretation of the observed phenomenon exist and seem rather substantial.

The studies dedicated to estimating sterilization coefficients suppose an inevitable monetary impact of reserve accumulation that the sterilization policy is meant to counteract. Moreover, as already pointed out by [START_REF] Disyatat | Monetary Policy Implementation: Misconceptions and Their Consequences[END_REF], this strand of literature seems to consider the observed degree of sterilization as a matter of policy choice for the central bank through which it can further influence macroeconomic conditions, an approach which 'can potentially lead to inappropriate interpretations of central bank actions ' (ibid., p.18). In contrast, the compensation thesis literature considers the neutralization of domestic liquidity stemming from foreign exchange intervention as either a result of the commercial banks reimbursing previously acquired reserve balances from the central bank through the reflux mechanism, or as part of the defensive liquidity management operations that the central bank undertakes so as to achieve the targeted level of the base interest rate (Lavoie, 2001(Lavoie, , 2014)). Even in a liquidity context dictated by substantial increases in the aggregate supply of central bank reserves stemming from the presence of the monetary authorities on the foreign exchange market, the compensating effect on the central bank balance sheet in managed exchange rate regimes could nevertheless be interpreted as a by-product of the attempts of the central bank to keep its interest rate at its target level.

These supposed monetary implications of reserve accumulation are outlined, for example, in [START_REF] Aizenman | Sterilization, Monetary Policy, and Global Financial Integration[END_REF], where it is assumed that a central bank which accumulates foreign reserves 'must decide whether to fund it by increasing the reserve money base, which is potentially inflationary, or by reducing its net domestic assets, which sterilizes the impact on the domestic reserve money base' (ibid., p.779). In a rather similar way, by assuming an influence of foreign reserve accumulation on money supply, [START_REF] Cavoli | Managing Capital Inflows Indirectly? On the Determinants of Monetary Sterilization with Reference to East Asia[END_REF] caries on to consider the degree of sterilization as an instrument of monetary policy per se, estimating the factors that determine the extent to which central banks might engage in sterilization.

However, such assertions would seem to attribute a much larger function of the degree to which foreign reserves get compensated on the central bank balance sheet, compared to approaching the issue through the lens of post-Keynesian endogenous money theory. As previously mentioned, since the ultimate operational tool of central banks could be nothing else but a short-term rate on its liabilities, the extent of neutralization of the autonomous factors could be considered rather as a by-product of the defensive operations of the central bank, rather than a separate tool at its disposal. In addition, as the size of the monetary base is considered to be of no consequence for the money creation process, using the reverse causation argument, the extent to which these movements get compensated on the central bank balance sheet in itself should not have a direct influence through quantities on broader macroeconomic conditions.

While sceptical of the usefulness of analysing quantities when empirically testing the degree of sterilization, notably through estimating sterilization coefficients, Disyatat (2008, p.17) points out that the liquidity effect of foreign exchange intervention could be considered fully sterilized even if it does not entail a liquidityabsorbing operation of the same amount, due to a possibly changing demand for reserve balances in the system. Such statement could be considered rather in line with the claims of the compensation thesis literature, where it is implied that for the central bank to be able to achieve its interest rate target, it would need to ensure that the supply of reserve balances in the system corresponds to the demand for reserves at the targeted level of interest. This would mean that as the accumulation of foreign exchange reserves and the monetary base are assumed to have different determinants, the compensation on the central bank balance sheet would need to happen to the extent which could prevent large swings in interest rates and make sure that the target for the base interest rate gets attained. In addition, consistent with the claim that compensation is inherently a result of interest rate targeting operations, Disyatat (ibid., p.17) acknowledges that 'the liquidity impact of foreign exchange intervention is much the same as that of changes in one of the autonomous factors and as such, must be offset in order to maintain aggregate reserve balances in line with demand'. In other words, the central bank would need to engage in defensive operations so as to maintain the targeted level of its base interest rate no matter what the source of the increase in reserve balances, one of which could be foreign exchange accumulation.

insights from monetary policy implementation and postcrisis operational frameworks

While in the years preceding the global financial crisis the expansion of central bank balance sheets had been largely attributable to foreign exchange intervention of a number of countries that engaged in exchange rate management, the so-called unconventional monetary policies of the last decade were the main contributing factor for the substantial increase in the size of the central bank balance sheet of several advanced economies (BIS, 2019a). The sustained recourse to these policies had generated a turnabout in the aggregate liquidity positions of their respective banking systems, which were previously reliant on their central banks for the provision of reserve balances. As reserves were now abundant, the central banks of these countries adopted major changes in their operational frameworks in an effort to regain control over their base interest rates, thus establishing versions of the so-called floor system [START_REF] Ihrig | The Fed's "Ample-Reserves" Approach to Implementing Monetary Policy[END_REF][START_REF] Grossmann-Wirth | What Monetary Policy Operational Frameworks in the New Financial Environment? A Comparison of the US Fed and the Eurosystem Perspectives, 2007-2019[END_REF][START_REF] Åberg | Demand for Central Bank Reserves and Monetary Policy Implementation Frameworks: The Case of the Eurosystem[END_REF].

Under this operational framework, the targeted rate of interest being set at the rate at which these reserves get remunerated, the central bank could allow for substantial increases of the supply for central bank reserves while retaining near-perfect or perfect control over the interest rate being targeted. Therefore, the central banks that adopted the floor system could achieve their main policy rate independently of the level of central bank reserves, as under this operational framework there is a complete decoupling of these two variables (Borio and Disyatat, 2010, p.56). Such changes in the operational procedures therefore resulted in sizeable expansion of the monetary base in these countries, as with a floor system there is no need for central banks to engage in extensive liquidity-absorbing operations for the purposes of interest rate targeting. As noted by Lavoie (2010Lavoie ( , 2014, p.224-5), p.224-5), the recent experiences in the countries that adopted this operational framework challenge any notion of a causal relationship between reserves, money and prices. Moreover, the actual outcomes of the quantitative easing policies implemented during this time leave little space to ascertain the existence of a direct effect through quantities, from reserves to broader economic activity [START_REF] Lavoie | Unconventional Monetary Policies, with a Focus on Quantitative Easing[END_REF]. However, these insights from monetary policy implementation remain consistent with demand-led endogenous money as they give support to the reverse causation argument, even though the determination of the monetary base could not be considered endogenous under a floor system. The characteristics of these operational frameworks and the experiences of the central banks that have implemented them have been analysed in great detail by a number of post-Keynesian authors (Lavoie, 2010;[START_REF] Fullwiler | An Endogenous Money Perspective on the Post-Crisis Monetary Policy Debate[END_REF]Bouguelli, forthcoming).

In the dedicated theoretical literature, the essential characteristic of the compensation thesis as an approach to money creation in an open economy continues to be exemplified by the existence of compensating movements to foreign reserves on the central bank balance sheet. In a recent definition, Lavoie (2021) points out that 'the claim of the compensation thesis is that purchases of foreign currency by the central bank, so as to avoid the appreciation of the domestic currency, do not lead to an increase in the monetary base despite the increase in foreign exchange reserves on the asset side of the central bank balance sheet, and vice versa when the central bank sells foreign currency ' (p.14). Furthermore, the compensation thesis gets equally defined as 'the belief that foreign reserves can be systemically sterilized' (ibid., p.15). Such emphasis on the systemic and the inevitable nature of the compensation of foreign reserves in the theoretical literature would be rather unsurprising since, as seen previously, it appears to closely correspond to the actual experiences of a large number of countries that engaged in foreign exchange accumulation. In addition, the introduction of demand-led endogenous money

analysis in an open economy had been put forward to challenge any previously established notion of an automatic influence through quantities of the external position of a country on its domestic money supply. Accordingly, breaking the link between foreign reserves and the monetary base on the central bank balance sheet means disproving the existence of the first level of functioning of this mechanism.

However, it would be important to note that the interpretation of the compensation process relies on the idea of an endogenously determined monetary base, where the central bank ensures that the supply of reserve balances in the system corresponds to the demanded amounts at the targeted level of interest. The compensating effect on the central bank balance sheet could thus be considered inevitable and systematic, only if both the money supply and the monetary base are considered to be determined by demand. This widely acknowledged proposition by post-Keynesian authors, that the central bank accommodates the demand for reserves and offsets changes in autonomous factors, had been the guiding principle of the analyses of the nature of central bank operations from an endogenous money perspective and it applied to the functioning of the major central banks under their pre-crisis operational frameworks (Lavoie, 2005;[START_REF] Fullwiler | An Endogenous Money Perspective on the Post-Crisis Monetary Policy Debate[END_REF]Lavoie, 2014;Fullwiler, 2017, p.60-2). Therefore, the amount of reserves cannot be considered completely decoupled from the targeted interest rate, regardless of the aggregate liquidity position of the system. Before the outburst of the global financial crisis, many central banks of the major advanced economies have been conducting their operations in a context of structural indebtedness of their banking sectors vis-à-vis the central bank, therefore making sure to provide sufficient liquidity at the targeted interest rate. For countries accumulating foreign exchange reserves, the operations of the central bank should be expected to be primarily liquidity-absorbing, so as to neutralize the increases of domestic liquidity created by these interventions to the demanded levels at the targeted interest rate. Whichever the case, attaining this target would require central bank operations that counter the movements in the autonomous factors, creating thus a compensating effect on its balance sheet.

Nevertheless, the liquidity effects of the various lending and asset-purchase programs conducted at a massive scale in the aftermath of the crisis by several major central banks, imposed changes in the operational frameworks with meaningful implications for monetary theory. By adopting the so-called floor system, these central banks allowed for their monetary bases to expand substantially, while simultaneously maintaining perfect control over their respective base rates of interest. These recent insights from the actual monetary policy implementation procedures of central banks remain consistent with the notion of endogenous money supply, even though the monetary base under a floor system could no longer be considered demand-led. As pointed out by Lavoie (2010Lavoie ( , 2014, p.225), p.225), under this operational framework there would thus be neither the need for the central bank to engage in liquidity management operations in order to maintain control over its base rate of interest, nor would the supply of reserves automatically adjust to demand through a reflux mechanism as there would be no previously incurred debt to the central bank for the banking sector to reimburse with reserve balances, which would happen if the increases in the supply of liquidity are large enough.

Consequently, the defensive operations in response to the movements of autonomous factors would be needed under the so-called corridor and no-interest-on-reserves systems, yet in the special case of a floor system, the central bank could attain its base interest rate even if the monetary base expands to levels substantially surpassing the demanded amounts.

While endogenous money theory has been revised in light of these insights from monetary policy implementation, the implications of the adoption of this particular operational framework have not yet been put clearly forward in the literature on the compensation thesis. From a monetary policy implementation perspective, as indicated by Bindseil (2004, p.46), the autonomous factor items on the central bank balance sheet are those that represent transactions that 'are not controlled by the monetary policy function of the central bank, while at the same time all in principle include a leg in domestic currency, such as that they affect the scarcity of reserves of banks with the central bank' (Bindseil, 2004, p.46). This means that while their movements could not be considered completely outside of the sphere of influence of the monetary authorities, they rather reflect the functions of the central bank that go beyond targeting the base interest rate level.

In addition, not every balance sheet item other than central bank reserves and monetary policy instruments could count as an autonomous factor, as only those that generate inflows or outflows of domestic reserve liquidity in the payment and settlement system would possibly require a compensating measure. The various lending and asset-purchase programmes as part of the so-called unconventional measures could be thus considered as autonomous factors, since they are put in place by the monetary authorities, could not be counted as operations directly aimed at targeting the base rate and have significant aggregate liquidity effect on the system. However, such is the case for foreign exchange intervention, as these policies have a different intended aim, but ultimately influence domestic liquidity conditions. Therefore, there would be no compelling reason to assume that a central bank could not adopt a floor system while engaging in foreign exchange intervention. Accordingly, an inevitable compensating response to movements in foreign reserves on the central bank balance sheet would thus be applicable only if the central bank under analysis implements monetary policy within a framework other than a floor system.

As a case in point, [START_REF] Borio | Unconventional Monetary Policies: An Appraisal[END_REF] place together the exchange rate policies, as well as the lending and asset-purchase programs into one broader group of balance sheet policies, through which the central bank can 'affect directly market prices and conditions beyond a short-term, typically overnight, interest rate' (ibid., p.53). They further assert that as long as central banks have the means to decouple these two policies, notably through the adoption of a floor system, balance sheet policy can be pursued independently of the interest rate policy. Lavoie (2010, p.15), however, questions the usefulness of an independent reserve supply policy, with reference to the reverse causation argument. Alternatively, it could be argued that one common trait of central banks that accumulate foreign exchange reserves and those that undertake some kind of asset-purchase programmes, is that both types of central banks attempt to maintain control over their main policy rate, while at the same time seeking to influence economic conditions trough variables other than the base rate of interest, that is through the exchange rate or longer-term asset yields, respectively. On that account, the resulting increases in central bank liquidity could thus be considered instead as a by-product of these policies, without a further supposed quantitative effect on other economic variables. This should be the case regardless of the autonomous factors that acts as a source of increased domestic liquidity in the system.

Long time reserved for countries that pursued exchange rate policies, these recent changes in the operational procedures of central banks help throw some additional light on the question of liquidity management and interest rate targeting in a situation of surplus liquidity. As part of its interest rate targeting operations when the banking system gets oversupplied with liquidity, the central bank would need to either undertake compensating measures to the movements of these autonomous factors in the case of a corridor or no-interest-on-reserves system, or decouple the level of reserves from the base interest rate and allow for the monetary base to rise, through a floor system. Therefore, it could be claimed that compensation of foreign reserve inflows could be observed only in the cases where the monetary authorities chose an operational framework other than the floor system for their interest rate targeting operations. By emphasizing the importance of the operational framework in place with regards to the size of reserves on the central bank balance sheet, it becomes even more evident that sterilization cannot be considered a separate policy, neither something reserved only for countries that intervene on the foreign exchange market. Revisiting the question of the extent of sterilization and its supposed relevance, Disyatat (2008, p.17) called into question the usefulness of measuring the degree of sterilization through quantities based on the argument of a shifting demand for reserves, somewhat compliant with the assertion of Lavoie (2014, p.474) that in a growing economy, a positive correlation between foreign and domestic assets does not disprove the operation of a compensation mechanism.

The introduction of the possibility of a floor system would add one more element to the argument, as the extent to which the movements in foreign reserves get compensated could not be considered attributable only to changes in the demand for high-powered money, but also to the type of framework through which the central bank implements monetary policy. Decoupling the amount of reserves from the targeted interest rate, could therefore greatly reduce the extent of sterilization of foreign exchange reserve inflows on the monetary base. However, because of reverse causation, there should be no reason to believe that a partial or incomplete sterilization on a central bank balance sheet could be intended as an accompanying policy measure, or be used by monetary authorities as such.

Provided that the supply of central bank liquidity is large enough, under a floor system, it could be that the central bank perfectly achieves its base interest rate target, without the need to engage in any monetary policy operations whatsoever.

As an example, the situation of a central bank targeting interest rates in a system with ample reserves have been thoroughly explored by [START_REF] Ihrig | The Fed's "Ample-Reserves" Approach to Implementing Monetary Policy[END_REF] and Bouguelli (forthcoming) in the case of the Fed. Similarly, as long as the resulting liquidity from the foreign exchange accumulation is substantial, it should be entirely possible for a central bank that intervenes on the foreign exchange market to be able to have a perfect control over its base interest rate without a further use of the possible compensating instruments at its disposal. In this case, adopting a floor system would make foreign reserves and the monetary base move together on the central bank balance sheet. However, here the reverse causation argument becomes crucial. Establishing a direct and proportionate link between foreign reserves and the monetary base could not bring back any automatic adjustment mechanism through quantities. As long as it is assumed that the quantity of central bank reserves does not influence money creation and broader monetary conditions, the demand-led theory of endogenous money set within the context of an open economy with central bank purchases of foreign currency continues to be valid, even with an absence of compensation on the central bank balance sheet.

1.4 approaching the issue of compensation on a case-by-case basis Taking all of these arguments into account, the absence of a conclusive relationship between foreign reserve and the monetary base could therefore by no means prevent an endogenous money analysis of the operations of central banks. Instead, the insights from monetary policy implementation could be useful in interpreting the overall composition of the central bank balance sheet as well as the movements in its components. Thus far the monetary base figured in the analysis in its entirety, consistent with the theoretical debates on the subject. Therefore, all non-interestbearing liabilities issued by the central bank were treated as one, joining together central bank balances held by the commercial banks with currency in circulation.

However, there seems to be little doubt in the monetary implementation literature about the demand-led nature of the amount of banknotes held by the general public and commercial banks, considering them instead an autonomous factor of domestic liquidity, as exemplified in Bindseil et al. (2004, p.49) and Rule (2015, p.8). These claims are consistent with endogenous money theory, as post-Keynesian authors have long asserted that in case more banknotes are in circulation compared to demand, the exceeding supplied amounts would adjust to demand through a reflux mechanism (Lavoie, 1999), as economic agents would exchange these banknotes for deposits to further use these proceeds for the reimbursement of previously incurred debt; moreover, that any transactions that involve banknotes between the the private sector and the central bank via commercial banks would modify the aggregate liquidity position of the system (Lavoie, 2014, ch.4). By issuing banknotes, the central bank does nothing more than accommodate the demand by commercial banks and the general public, such that 'rather than being a source of bank deposit creation -an increase in currency of circulation is, if anything, a response to bank deposits creation.' (Fullwiler, 2017, p.58). The monetary authorities would continue to provide banknotes on demand in order to ensure the smooth functioning of the system. Therefore, since being the provider of cash balances to the economy constitutes a function of the central bank that remains outside of its monetary policy function, the inclusion of this balance sheet component in the list of autonomous factors becomes even more apparent.

As a direct consequence, when looking through the lens of the workings of the payment and settlement system, the existence of currency in circulation on the central bank balance sheet not only serves a completely different purpose than the remaining component of the monetary base i.e. central bank reserves, but also the variations in the amount of banknotes held by the general public ultimately result in corresponding changes in the aggregate reserve liquidity of the system.

It would be thus important to note that unlike central bank reserves, the assumption of the endogeneity of currency in circulation should apply regardless of the operational framework of the central bank in question. While the possibility for shifting demand for banknotes remains -as related to, for example, seasonal factors, changing payment methods or ultimately by the growth rate of the economy -as long as there is a demand for cash balances the central bank would have no choice but to accommodate it. As a result, relaxing the assumption of an endogenous monetary base in the case of a central bank that implements a floor system, would apply primarily to the central bank reserve portion of the monetary base. For a central bank with an exchange rate objective, the aggregate liquidity position of its banking sector would not depend exclusively on the extent of the official foreign exchange accumulation, but also on the position of every other autonomous factor. The balance sheet representation put forward by Bindseil (2004, p.48) and presented in table 1.6, could be used in support of the following argument.

As previously noted, if the central bank enacts an operational framework other than a floor system, upholding the interest rate target would require a recourse to its monetary policy instruments as a means to adjust reserve supply to the corresponding demand. With a floor system in a context of substantial reserves, the actual position of the autonomous factors would directly determine the prevailing level of reserves in the system. Whichever the case, the residual variable linked to the interest rate targeting efforts of central banks are the reserve balances held by commercial banks, not the monetary base. Bindseil (2004, p.48) This balance sheet representation is rather consistent with the one provided in Lavoie (2001) as it contains the same components, with table 1.6 further separating them in two categories: those connected to the supporting functions of the central bank, exemplified by the autonomous factors; along with those stemming from the monetary policy function, such as the monetary policy operations. Apart from any exceptional measures such as extensive asset-purchase programmes, the foreign reserve accumulations stands as the main autonomous factor that contributes to increased liquidity, as banknotes and government deposits have a negative effect on the aggregate liquidity position of the banking sector. The analysis of the compensation process provided in Lavoie (ibid.) somewhat applies to the cases where the effect of foreign exchange accumulation has not yet greatly surpassed that of the remaining autonomous factors, so that compensation could still be partly achieved through the reimbursement of previous recourse to the liquidityproviding standing facilities or acquiring government bills held by the monetary authorities, thus making the distinction between overdraft and asset-based system, respectively. However, in the special case of ample reserves, either from foreign exchange accumulation or special asset-purchase programmes, such distinction would no longer be visible at the junction between commercial banks and the central bank, as banks would now dispose of substantial reserve liquidity, with no previous debt to reimburse in aggregate thus removing the need for monetary policy operations on the asset side of the central bank balance sheet. In a reversed liquidity position from the example presented in Lavoie (1992, p.165-7) due to substantial expansion of domestic liquidity incurred in the past, commercial banks could exchange these reserve balances for banknotes with the central bank should the demand for holding cash by private agents increase. Consequently, the composition of central bank liabilities on its balance sheet would be modified, with the amount of reserves acting as the residual variable.

In the wake of the above arguments, the size of the reserves held by the commercial banks on the balance sheet of the central bank could be said to reflect not only their demand, stemming from their payment and settlement needs as well as their obligation to fulfil reserve requirements where applicable, but also on the operational framework put in place by the central bank. For that reason, it could be ultimately argued, as pointed out by Fullwiler (2017, p.70-73), that the quantity of reserve balances held by the commercial banking sector on the central bank balance sheet gets principally determined by the method of interest rate maintenance employed by the monetary authorities at a given point in time. As a direct consequence, the reasons for the movements of this residual variable on the central bank balance sheet could not be fully grasped if analysed separately from the operating procedures put in place by the monetary authorities at the given moment. Correspondingly, valuable insights for the interpretation of central bank operations could be drawn by focusing on the evolution of the operational frameworks in separate countries, as well as taking into consideration the institutional particularities that surround them.

Before moving forward, two observations that have their origins in actual operational practices of central banks would need to be pointed out, which can serve as an additional guideline to any balance sheet analysis. First, while these entries outline the broad balance sheet categories, possibility of a change in the function of the balance sheet components or their constituent elements exists, depending on the institutional structure of each country under study. Moreover, the interpretation of the compensating movements as being domestic liquidity management operations aimed at maintaining control over the target for the base interest rate, relies on the assumption that all foreign currency inflows get transferred into domestic currency. Nevertheless, in practice, it is possible that foreign currency elements exist as part of these broad balance sheet components, which could be subject to a rather different interpretation.

Accordingly, while keeping government deposits on the balance sheet of the central bank could be considered as an autonomous factor for it arises from a supporting function of the central bank, the transfer of deposits between the accounts of the government with commercial banks and with the central bank could also have monetary policy function in some cases, if the intention behind its day-to-day use is maintaining control over the base rate target. Such measure has been in force, notably in Canada (Lavoie, 2005). In the case of central banks that enforce mandatory reserve requirements on domestic currency deposits with averaging provisions, the reserves held for the purposes of fulfilling this obligation could not be separated from the overall level of central bank reserves held by the commercial banking sector. Under this arrangement, banks are allowed to use the reserve balances for their payment and settlement needs in the course of the maintenance period, as such the excess of reserves held above these requirements by banks could be calculated only in relation to the imposed amounts. Both the monetary policy literature and endogenous money theory assign the desire to even out demand for reserves through the maintenance period for the ultimate purpose of stabilization of short-term interest rates, as the principal motivation behind the use of requirements with averaging provisions of more than one day (Bindseil, 2004, p.197-201;Fullwiler, 2017, p.63-4), rather than absorbing central bank reserves from the system. However, should the central bank impose reserve requirements on a fixed basis without the possibility of averaging, in addition to remunerating these required amounts, such measure could be considered closer in function to a liquidity-absorbing monetary policy instrument. These type of requirements have notably been employed in China [START_REF] Ma | China's Evolving Reserve Requirements[END_REF].

Finally, apart from their exclusion from the monetary policy function of the central bank, the second part of the definition of autonomous factors by Bindseil (2004, p.46) requires that these components have 'a leg in domestic currency', ultimately having an influence on the quantity of central bank reserves in the system.

Comparably, following the theoretical interpretation of the compensation thesis, central banks engage in compensatory measures in order to offset the domestic liquidity effect and attain their short-term interest rate target. Therefore, only foreign currency inflows that ultimately get transferred in domestic currency could be subject to compensating measures, depending on the operational framework in place. However, components or sub-components of the broad categories of the central bank balance sheet could be denominated in foreign currency, modifying thus its composition, sometimes contributing to its expansion without an accompanying increase in domestic liquidity. The reasons for their existence could be many: a result of attempts by the monetary authorities to impede a further spread of the use of foreign currency in the context of a partial dollarization of the country in question; or an outcome of efforts to maintain a backing of the domestic currency with foreign reserves in an a situation of an unfavourable balance of payments under a currency board regime [START_REF] Lucchi | Endogenous Money and Public Foreign Debt during the Argentinean Convertibility[END_REF].

conclusion

Prior to the unconventional monetary policy responses to the global financial crisis, the central banks that had their systems oversupplied with reserve liquidity were those that frequently engaged in foreign exchange intervention. The present chapter argues that regardless of the different sources of reserve expansion, valuable insights on the nature of central bank operations under foreign exchange accumulation and the resulting effect on their balance sheet composition could be drawn by analysing the evolution of the operational frameworks of a number of central banks of advanced economies during the post-crisis period. Namely, while endogenous money theory had been amended to account for the possibility of a complete decoupling of the quantity of central bank reserves from the interest rate target under a floor system, the same could be applied to its open economy variant. The introduction of this operational framework under substantial foreign exchange accumulation would establish a simultaneous movement between official foreign reserves and central bank liquidity. In the event that the adoption of a floor system under foreign exchange accumulation fails to produce a pronounced expansionary monetary effect over a longer period of time, the resulting movements in the central bank balance sheet would be at odds with the possibility of a quantitative influence of the external position of the country over domestic economic conditions through the size of the central bank reserve balances in the system. The compensation approach builds on endogenous money theory to bring forward an interpretation of the movements on the central bank balance sheet in the presence of the monetary authorities on the foreign exchange market, as being a product either of the reimbursement of previously acquired debt or an outcome of the attempts of the central bank to defend the short-term interest rate target from the resulting fluctuations in domestic liquidity. In the case where the system gets oversupplied with central bank reserves caused by the foreign exchange interventions of the central bank, their neutralization through the use of monetary policy instruments of the central bank would not be motivated by considerations in relation to its exchange rate target. Instead, this approach expects for the remaining components of the central bank balance sheet to compensate for the changes in foreign reserves on the central bank balance sheet, so as to neutralize their effect on the monetary base and ensure that the supply of high-powered money corresponds to demand. As a result, these compensating measures could be interpreted as being an outcome of the interest rate targeting efforts of the central bank. Consequently, the expected movements on the balance sheets of central banks under foreign exchange accumulation would ultimately arise from the efforts of central bank to simultaneously uphold a given pair of an interest rate and an exchange rate target, while the sustainability of this combination would depend on the availability of a steady source of foreign exchange. The underlying assumption behind this interpretation of the compensation process is that of an endogenous monetary base, in addition to the endogenous nature of the money creation process.

The compensation approach inspired a number of empirical studies centred around the analysis of central bank balance sheets under foreign exchange accumulation, in an attempt to identify the main components responsible for the process of compensation. These studies find an absence of long-term relationship between foreign reserves and the monetary base, results in line with the predictions of the compensation approach. However, the central bank balance sheet has also been a subject of analysis of the so-called sterilization coefficients literature, which report rather high levels of neutralization of foreign reserves on the monetary base. Nevertheless, despite what seems to be a common observation on the subject of central bank balance sheets under foreign exchange accumulation, that of a sustained neutralization of the effect of the changes in foreign reserves by the components other than the monetary base, the stark difference in the interpretation of these results could be attributed to the underlying assumptions concerning the nature of money in an open economy. The process of sterilization seems to be regarded as an action that the central bank can choose to undertake so as to circumvent the inevitable effect of the expansion of official foreign reserves on broader economic conditions. Such interpretation of this phenomenon appears at odds with endogenous money theory, as the extension of this theoretical approach to the open economy does not need to exclusively rely on the existence of compensating movements on the central bank balance sheet to justify the endogenous nature of money supply. The existence of compensating movements on the central bank balance sheet would mean breaking the link between the external position of the country and the monetary base, yet it would be deemed impossible for central banks to exert influence on broader economic conditions through variations of reserve balances in the system on the grounds of the reverse causation argument.

The post-crisis experiences of a number of central bank of advanced economies provide valuable insights on the possibility of decoupling the size of the central bank reserves from the interest rate level. Through the introduction of a floor system as an operational framework, these central banks managed to ensure a tight control over their interest rate target in a context of unprecedented increases in central bank liquidity following their recourse to unconventional monetary policies.

Endogenous money theory has acknowledged the implications of these evolution, thus maintaining the assumption of an endogenous monetary base exclusively in the cases where the central bank in question implements an operational framework different than a floor system, while upholding the assumption of an endogenous nature of money supply. A similar argument could thus be extended to the cases where the expansion of domestic liquidity arises from the exchange rate objective of the central bank. As direct consequence, it could be argued that an absence of a compensating measure on the behalf of the central bank in a context of sustained foreign exchange accumulation would not be inconsistent with endogenous money theory. The compensating movements on the central bank balance sheet could not be thus considered as the only argument in favor of an endogenous money interpretation and would be inevitable only in the cases where the central bank in question implements an operational framework other than a floor system.

The following chapters propose an interpretation in light of endogenous money theory of the operations of two central banks that have engaged in different kinds of exchange rate management, found their official foreign reserves increase over a longer period of time and as such had their systems oversupplied with domestic liquidity. Following the above arguments, the composition of the central bank balance sheet and the overall size of reserves outstanding in the system could be considered as contingent on the type of operational framework that the central bank implements at a given point in time. Therefore, by analysing the evolution of the balance sheet composition over time and making use of the information provided by their yearly reports with regards to the changes in their operational practices, the remaining analysis is devoted to providing an endogenous money interpretation through the lens of monetary policy implementation of the operations of these central banks.

O P E R AT I O N S O F T H E M A C E D O N I A N C E N T R A L B A N K introduction
As it has been the case for other countries with an exchange rate objective, the sustained expansion of the balance sheet of the National Bank of the Republic of North Macedonia (NBRNM)1 could be attributed to its efforts to maintain a strict exchange rate parity, over a period that covers more than two decades. The situation of aggregate surplus liquidity that has its origins in foreign exchange accumulation, makes the case of the NBRNM an appropriate candidate for an analysis of its operations and the corresponding movements on its balance sheet through the prism of monetary policy implementation and by tracing the evolution of its operational framework over the years, as outlined in the previous chapter. At first glance, the composition of the balance sheet of the NBRNM seems to disclose that this central bank at least partially compensated for the effects of the increases in foreign reserves on its monetary base. With that in mind, two main motivations stand behind the following case study of the operations of this central bank. The current chapter analyses the movements of the residual variable of the central bank balance sheet of the NBRNM in relation to the evolution of its operational framework, in order to examine whether the operations of this central bank and the resulting composition of its balance sheet during the observed period, could be ultimately interpreted as an outcome of the interest rate targeting operations of the central bank. In addition to this, analysing the particular case of the NBRNM helps provide an example on the importance of taking into close consideration the institutional details of the country, when attempting to theoretically interpret the observed central bank balance sheet movements.

Notably, the efforts of the authorities to maintain an unchanged exchange rate parity in a context of a rather unfavourable balance of payments position, have created a situation where only one part of the government deposits held at the central bank could be considered an autonomous factor of liquidity, stemming from the supporting functions of the central bank. As the remaining share of government deposits is denominated in foreign currency and does not in any way influence the domestic liquidity conditions, a failure to make a distinction between the function and the currency of denomination of government deposits could lead to a misinterpretation of the nature of central bank operations. Following a rather similar argument, the residual variable of the balance sheet of the NBRNM could not be identified without a further investigation of the role of the elements that constitute the reserves held by the commercial banks, since the reserve requirements in foreign currency imposed by the NBRNM could not be said to arise from the supporting functions of the central bank which increase domestic liquidity. Therefore, comparing the overall level of central bank reserves held by the commercial banking sector to the evolution of its operational framework would misrepresent the degree of compensation of domestic liquidity flows and consequently, the theoretical interpretation of the movements on the balance sheet of the NBRNM.

The chapter is structured as follows. Section 2.1 gives an account of the monetary policy strategy adopted by the NBRNM, which in the course of the analysed period involved a strict exchange rate parity as the intermediate objective of monetary policy. Accordingly, the exchange rate parity had been meant to be maintained by means of variations of the operational target of the NBRNM, the base rate of interest. While retaining certain characteristics of the currency board, no constraints were set on the liquidity management operations of this central bank, leaving little doubt on its ability to achieve an interest rate target of its choice. However, the balance of payments position of the country and the source of foreign reserves, raise questions about the sustainability of this situation and the policy space when it comes to choosing the levels of the exchange rate and interest rate to be maintained. Section 2.2 analyses the distinct composition of the balance sheet of the NBRNM, closely linked to these open economy considerations. More specifically, it is demonstrated that under certain circumstances, a central bank balance sheet expansion driven by an increase of foreign reserves does not need to inevitably result in an equivalent increase in domestic liquidity. In the case of the NBRNM, a share of the increase in foreign reserves came about as a result of the government getting indebted abroad, as well as from imposing reserve requirements in foreign currency on commercial banks. Since these transactions have no impact on domestic liquidity, their movements were unrelated to the evolution of the operational framework of the central bank. However, the NBRNM also engaged in foreign exchange interventions that frequently resulted in net purchases by the central bank, so that some of the increase in foreign reserves helped create an aggregate surplus liquidity position of the commercial banking sector vis-à-vis the central bank. For this reason, section 2.3 analyses the ways in which the central bank compensated for the increases in domestic liquidity when maintaining the base interest rate. It traces the evolution of the operational framework of the NBRNM throughout the years, putting it in relation with the movements in the residual central bank balance sheet variable, the reserve balances held by commercial banks.

While for the large majority of the analysed period compensating actions by the NBRNM were required, the last years marked a transition to a floor-like system.

The last section concludes.

balance of payments considerations and policy constraints

Exchange rate regime and monetary policy strategy

An explicit and legal commitment of the monetary authorities to a type of exchange rate regime has been absent for all years under study. With the exception of the requirement for the exchange rate regime to be aligned with the primary objective set out in the central bank's mandate -price stability 2 , no other particular institutional constraint on the choice of the exchange rate regime had been imposed. Furthermore, the exchange rate has been defined as 'freely established on the foreign exchange market', while allowing for intervention of the monetary authorities on the foreign exchange market as to 'achieve the goals set out by the monetary and exchange rate policy' 3 . As a result, the monetary authorities could in fact direct their foreign exchange intervention to more than one possible level of exchange rate parity, as long as this chosen level does not endanger the promise of price stability.

Despite the relative flexibility in the institutional arrangements, the nominal exchange rate of the denar against the Euro has been markedly stable all throughout the analysed period (figure 2.1), being maintained at a roughly unchanged exchange rate parity since mid-1997, in what marks its last significant adjustment (Naumovska et al., 2002, p.51). This level of the official nominal exchange rate has also sustained what Ghosh et al. (2020, p.690) as the shift from the previous anchor of the denar, the German Mark, had been conducted at market rates between the Mark and the newly introduced Euro, thus did not imply an adjustment of the level of the exchange rate parity. These circumstances, including the absence of a legal commitment to an exchange rate regime, as well as the de facto stability of the official exchange rate parity against the Euro and the adopted monetary policy strategy of exchange rate targeting, have earned the regime an IMF's classification of a 'stabilized arrangement with an exchange rate anchor'4 .

The durability of this situation, which covers almost 26 out of 30 years of monetary independence, echoes the currency board arrangements adopted around the same time in several other countries, promising credibility on the basis of a commitment of the monetary authorities to ensure convertibility between the domestic and the anchor currency at the established parity [START_REF] Ponsot | The Obsession of Credibility : A Historical Perspective on Full Dollarization and Currency Boards[END_REF]. As a matter of fact, a rigidly fixed and long-lasting peg is a defining characteristic of currency board arrangements (Ponsot, 2006, p.28;Ghosh et al., 2020, p.689-90).

Currency boards usually come with other legally imposed institutional constraints -restrictions that the NBRNM does not seem to face. The absence of provisions imposing a backing rule, which means legally requiring the monetary authorities to detain a stock of foreign reserves sufficient to fully back the amount of central bank liabilities with foreign currency, leaves a wider policy margin in managing the level of foreign exchange reserves of the country. Furthermore, as there have not been any imposed limits on the use of domestic liquidity management instruments (Enoch and Baliño, 1997, p.38-41;Ponsot, 2006;[START_REF] Ghosh | Currency Boards: More than a Quick Fix?[END_REF], the monetary authorities have a wider range of possibilities to constitute a framework which could smooth out domestic interest rate volatility5 . Finally, as there is no commitment of the monetary authorities on the official parity, occasional adjustments of the peg could still be possible. Nevertheless, the NBRNM so far has not used this possibility, still technically available by the monetary authorities in a more conventionally fixed exchange rate regimes -instead maintaining the originally established parity.

The economic backdrop for these policy choices of the monetary authorities could be found in the events preceding the time frame covered by this case study. The country faced an episode of hyperinflation in the wake of its monetary independence in 1992, with a yearly increase in retail prices reaching as high as 1925% (NBRM, 1993, p.9). One of the main propositions of the anti-inflation program adopted that same year was establishing a fixed exchange rate regime; along with wage freeze at the levels just prior to the monetary independence to curb a further wage-price spiral; as well as a restrictive fiscal policy, supposed to keep domestic demand in check. Without a stock of foreign reserves to inherit, in the absence of institutionalized foreign exchange market, and with no access to foreign financial markets as well as limited assistance from the international institutions -establishing a fixed exchange rate under this conditions appeared unfeasible, and the following two years were ones of frequent devaluations and exchange rate volatility. The increase in the price level slowed down, but remained relatively high -the yearly increase in retail prices was 229.6% in 1993229.6% in and 55% in 1994229.6% in (NBRM, 1996, p.12), p.12).

The first IMF assistance program6 at the beginning of 1994 came with its own conditions, including a further reduction of the fiscal deficit, stricter wage control, and introduction of a de facto peg against the German Mark (IMF, 2004). In the course of this year, adjustments of the level of the peg took place, while the central bank continued to officially announce a monetary (M1) target (NBRM, 1995, p.14-5). The NBRM announced a monetary policy strategy of exchange rate targeting in October 1995, the moment that marked the beginning of an ongoing policy of an unchanged exchange rate parity -with the exception of the previously mentioned 16% devaluation of the peg in 1997 [START_REF] Naumovska | Makedonskata Ekonomija vo Desetgodishniot Period Na Monetarna Samostojnost[END_REF]. During that time, the level of inflation was brought down even further, reaching 9.2% per annum for 1995 (NBRM, 1996, p.12). These events leave space for interpretation of the hyperinflationary spiral not as a monetary phenomenon, but rather as result of a particular sequence of events -an initial increase in the price level triggered by the conflict of transition, accelerated by a particularly unfavourable balance of payments situation that fuelled expectations of a further devaluation and resulted in a crisis of confidence in the newly established domestic currency -along the lines of the theoretical interpretation proposed by [START_REF] Marie | Hyperinflation argentine de 1989 : une interprétation post-keynésienne[END_REF] and [START_REF] Charles | Bulgaria's Hyperinflation in 1997: Transition, Banking Fragility and Foreign Exchange[END_REF].

Maintaining this stable exchange rate parity would thus require continuous central bank intervention on the foreign exchange market, easing off pressures towards depreciation or appreciation of the domestic currency against the Euro.

Until the reforms of the foreign exchange market in 2005, the NBRNM conducted its foreign exchange interventions with each separate commercial bank that was authorized to participate, sometimes more than once daily and in both possible directions. In the following years, after establishing an electronic platform for interbank trading in foreign exchange, the NBRNM conducted its intervention only with selected banks which were covering the largest share of the turnover, and only in one direction of intervention, a sale or purchase of foreign exchange -the smaller and larger commercial banks thus could even out their position during the day, with one final central bank intervention in the corresponding direction so that the targeted exchange rate parity could be achieved (NBRM, 2006, p.80). The beginning of 2010 was marked by a change in the manner in which the official foreign exchange parity against the Euro was calculated -while previously measured as a weighted average of all the effectuated transactions on the foreign exchange market including the central bank interventions; after these changes the official exchange rate parity was measured as a medium value of the listed bid and ask exchange rates between the authorized banks through which the central bank intervenes on the market 7 (NBRM, 2011a, p.97-8). Moreover, in the institutional structure of the foreign exchange market, the authorities discern two distinct layers: the first one includes the foreign exchange transactions between the commercial banks, the firms and the central bank; while the second covers the transactions in foreign currency cash -primarily between households and exchange offices (that then hold accounts with commercial banks); or directly between households and commercial banks -the so-called foreign currency market. This traces out the institutional context in which the NBRNM conducts its foreign exchange operations. Net purchases on the overall foreign exchange market would result in an increase of foreign reserves of the central bank, with a corresponding increase of domestic liquidity in the system, further requiring a compensating measure through the available instruments of domestic liquidity management on the central bank balance sheet so that the interest rate target could be maintained.

However, continuous movements in the opposite direction, or net sales of foreign exchange on the foreign exchange market, would require corresponding withdrawal of foreign exchange reserves from the stock already accumulated by the central bank -it would also translate into reduced domestic liquidity. From a monetary policy implementation perspective, this would only represent a reduction of one of the autonomous factors which, if persistent, might then require modifying the implementation framework, but would not strip away the ability of the central bank to achieve its base rate target -a good part of the modern central banks conduct their operations in the context of structural indebtedness of the commercial banking system vis-à-vis the central bank.

This would also hold true in the case of NBRNM because, as already mentioned, this central bank does not face any particular institutional constraints on the domestic liquidity instruments that could be used for the purposes of domestic liquidity management. The prolonged and continuous depletion of the stock of foreign exchange reserves could instead endanger the sustainability of the combination of the two levels, that of the exchange rate and the base rate of interest. This point has continuously been brought up in the compensation literature, as in, for example, Lavoie (2014, p.472), recognizing that an unfavourable balance of payments position sustained in time would ultimately require further measures in the form of a currency devaluation, interest rate hikes, restriction on government expenditure or tightening controls on the movement of financial flows. In view of this, if faced with pressures that endanger the stability of the peg, the adoption of one or multiple restrictive measures by the authorities remains a possibility.

However, a change in the level of the base of the interest would still be a policy decision, which although restrictive, would not be inconsistent with a demand-led interpretation of the money creation process.

In terms of monetary policy strategy, throughout the whole period under study (2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016)(2017)(2018)(2019)(2020), the exchange rate served as an intermediate target of monetary policy, in a way that the central bank envisions to achieve its ultimate goal of price stability through exercising control over the exchange rate parity of the Macedonian denar against the euro (NBRNM, 2022b). The operational target, or the variable that the central bank can easily control through its instruments and through which it envisions to influence or at least significantly control its intermediate target (Bindseil, 2004, p.9) had been the central bank bills rate. Accordingly, while the reliance on insights from monetary policy implementation could shed light on the ways in which the central bank can control this rate on a day-to-day basis, the choice of a monetary policy strategy could give some indication on the level on which the monetary authorities can decide, if the sustainability of the intermediate target is put under question. Under a monetary policy strategy of exchange rate targeting with implicit but strong commitment of the central bank to a fixed parity against the foreign currency, as it is the case for NBRNM, the availability of foreign reserves that the central bank can make use of could ease temporary pressures on the exchange rate if they appear, and in this manner, leave more policy space for the determination of the level of the base rate. In the longer-run however, the sustainability of this situation would ultimately depend on the external position of the country, but from a demand-led endogenous money perspective, there is no basis for a quantitative argument about the link between the balance of payments position of the country and domestic base rates. On that account, in order to gain insight to the policy space of NBRNM during the analysed period, it would be important to also look into the balance of payments position of the country.

The sources of foreign reserve accumulation and domestic surplus liquidity

The current account balance throughout the period registered persistent and substantial deficits, which as a share of GDP range between -12.7% in 2008 and -0.1% in 2018 (NBRNM, 2022a). Furthermore, the representation of the current account through its components (figure 2.2) reveals an even more significant divide between imports and exports of goods and services, reaching as far as 26.7% of GDP in 2008(NBRM, 2009, p.8). This trade deficit had been in part covered by the persistent and significantly large net inflows on the basis of private transfers from abroad in the overall current account balance, represented by the secondary income variable. Therefore, the remittances received as a consequence of a part of its labour force living and working abroad, have ultimately relieved some of the foreign currency pressures resulting from a unfavourable trade balance -a phenomenon not limited to the case of Macedonia [START_REF] Bradbury | The Limits to Dollarization in Ecuador: Lessons from Argentina[END_REF][START_REF] Héron | The Macroeconomic Effects of Migrants' Remittances in Moldova: A Stock-Flow Consistent Model*[END_REF]. This external position of the country appears to have eventually translated on the foreign exchange market and its segments. The NBRNM's annual reports The factors responsible for this reserve accumulation, in some measure echo the sources that previously formed the stock of foreign reserves that the central bank had at its disposal.

The years following the adoption of a monetary policy of exchange rate targeting at stable exchange rate parity (1995), had been be marked by continued arrangements with the IMF 9 and other multilateral creditors. The stock of foreign reserves at the disposal of the monetary authorities would steadily build up throughout these years. However, this happened not as a result of a strong recovery or increasing exports, but mainly from foreign currency receipts following the privatization of previously state-owned enterprises to foreign investors. For the period 1992-2001, one of the two major factors that contributed to an increase in the stock of foreign reserves were receipts from privatization (Nacevska, 2002, p.45).

The privatization of state enterprises, however, had been largely completed by 2003, exhausting this source of foreign currency inflows 10 . As a result, the following years were characterized by a shift in the strategic plan of the authorities -moving away from reliance on multilateral creditors and privatization receipts, towards attracting foreign currency from international private investors. This had been done through pursuing an aggressive policy of attracting foreign direct investments by offering tax exemptions and other privileges to foreign investors, and especially, by the means of issuing government bonds denominated in foreign currency on financial markets abroad. The first government Eurobond, issued at the end of 2005 on the London Stock Exchange and denominated in euros, intended to service the obligations on a previously accumulated foreign debt (NBRM, 2006, p.107). This issuance was further succeeded by an additional seven by the end of the analysed period, marking the continued reliance on the government and its ability to get indebted in euros on international financial markets as a source of foreign currency inflows.

These balance of payments dynamics could also be observed in the factors contributing to the movements in the gross foreign reserves of the country, a variable that closely corresponds to changes in foreign reserves from the balance of payments 11 for which the annual reports of the central bank for the period between 2003 and 2020 regularly provide more detailed information. Notably, two major influences on the annual variations of the gross foreign reserves have been identified by these reports: net intervention on the foreign exchange market, which comes as no surprise given the implicit commitment of the authorities to maintain the established exchange rate parity; but also transactions on the behalf of the government, which fittingly, had been determined by the foregoing proceeds of the auctions of government obligations denominated in foreign currency to foreign private investors.

The influence of these two factors on the variations of the foreign reserves of the country, does not necessarily imply a movement in the same direction on a yearly basis. For a number of years of the analysed period, their annual positions were large but opposed -such as, for example, in the case of 2007, when significant 10 Except for one last larger privatization of the state energy company (ESM) in 2006. 11 Except for the valuation effects from changes in the exchange rate and the price of monetary gold, which do not figure in the balance of payments. However, these were rarely large, with the exception of 2010 (positive) and 2013 (negative) (NBRM, 2011a(NBRM, , p.96-7, 2014, p.14), p.14). of government deposits on the central bank balance sheet [START_REF] Bozhinovska | The Compensation Thesis and Its Application to Central Bank Balance Sheets: An Empirical Analysis of the Balance Sheet Components of the Macedonian Central Bank'. The Spectre of Stagnation? Europe in[END_REF][START_REF] Angelovska-Bežoska | Coordination of Monetary and Fiscal Policies in Republic of Macedonia[END_REF].

This situation closely resembles the practice allowed by certain currency boards arrangements -using a share of the proceeds of the public debt in foreign currency when calculating foreign reserves that were supposed to back the monetary base (De Lucchi, 2013, p.329-30;Nenovsky and Hristov, 2002, p.59), thus allowing for some flexibility around the constraints of this regime imposed in the name of credibility. The absence of a strict legal commitment not only to a backing rule but also to an exchange rate regime by the Macedonian central bank, would not be a reason to overlook the presence of a mounting level of foreign public liabilities, the cost of reliance of source of foreign currency inflows, as well as or to question the sustainability of this situation.

Servicing the foreign currency debt outstanding and maintaining this situation,

given the balance of payments position of the country and without other important sources of foreign currency inflows, would require continued reliance of public foreign borrowing. This might not be easy to do, especially when most needed. As an example, the second government Eurobond, issued in the midst of a significant foreign reserve depletion, had been one of the lowest amount, the shortest maturity of 3.5 years and for an interest rate of 9.875% (MOF, 2022). In the midst of the European sovereign debt crisis in 2011, faced with an even greater challenge to obtain foreign financing, the authorities instead turned to IMF and the World Bank for assistance (NBRM, 2012, p.97-8). The ability of the government to continue the accumulation of foreign public debt and the conditions under which this could be achieved, would eventually be subject to the willingness of international financial markets to invest in these securities.

Throughout the analysed period, approximately two thirds of all financial liabilities of the government, were liabilities to foreign creditors denominated in foreign currency (table 2.1). A significant portion of the government debt is thus a result of the attempts of the monetary and fiscal authorities to back the domestic monetary base with foreign reserves. At the same time, given the commitment to an exchange parity and the large trade deficits, increasing domestic government spending could further exacerbate the current account position and endanger the sustainability of the peg. Successfully maintaining a parity for so long, does not necessarily mean no constraints and no consequences in terms of policy space, even when it comes to domestic public spending. Given its monetary policy strategy, it would not be surprising if the monetary authorities increase the level of its operational target when faced with temporary balance of payments pressures. This could be done with or without additional restrictive measures, while the extent of the response would also depend on the size and type of the external shock and the previously accumulated stock of foreign reserves. An interest rate hike would, however, not be able to sustain an exchange peg forever.

Partial dollarization

Another open-economy aspect that would need to be addressed, as it further influences the size and composition of the central bank balance sheet and directs its policy decisions, is the phenomenon of partial dollarization that characterizes the Macedonian economy. Foreign currency denominated (including foreign currency indexed) deposits and loans represented between 40% and 60% of total deposits and total loans at commercial banks for the period between 2001 and 2017 (NBRM, 2018b, p.6). While the deposits with a foreign currency component are predominantly deposits denominated in foreign currency, the structure of the loans with a foreign currency component14 is composed both by loans denominated in foreign currency and loans denominated in domestic, but indexed in foreign currency (ibid., p.6). Moreover, since the beginning of 2017 the clearing and settlement system had been upgraded to become a dual-currency system, allowing for clearing payments also in euros and settlement through TARGET2 via a correspondent arrangement with Bank of Italy (NBRM, 2018a, p.60; NBRNM, 2022c).

The Macedonian denar is thus the sole legal tender in the country, with the authorities recognizing and legally allowing certain practices in foreign currency and forbidding others, therefore classifying this regime as partial et de jure, according to the classification proposed by Ponsot (2019). While the authorities do not prohibit all foreign currency practices, they do engage in so-called institutional resistance15 (Ponsot, 2019) or alternatively, measures of de-dollarization (Kokenyne et al., 2010;[START_REF] Levy-Yeyati | Financial Dollarization and De-Dollarization in the New Millennium[END_REF] in order to discourage these practices.

identifying the compensating entries of the central bank balance sheet

These open economy considerations ultimately influence the balance sheet of the central bank, resulting in a rather district composition. Notably, the fact that the NBRNM accumulated foreign reserves not only by intervening on the foreign exchange market but also through government indebtedness in foreign currency continues to imply an expansion of its balance sheet, however, the domestic liquidity effect would be substantially smaller. While the increases in foreign reserves could be considered an autonomous factor, linked to the exchange rate objective of the central bank rather than the determination of the main policy rate as these increases do not have a leg in domestic currency that would proportionally increase the aggregate domestic liquidity in the system, referring to the term used by Bindseil et al. (2004, p.46). A complete absence of an effect on domestic liquidity, Bindseil (2004, p.62) notes that one of the reasons that governments adopt the approach of placing government deposits at commercial banks, might be because the return on the government deposits with the central bank has been set to zero.

This could be the case for countries in which the aggregate liquidity position of the banking sector requires continuous liquidity-providing operations on the part of the central bank. The preferred approach of the monetary and fiscal authorities in Macedonia, had been to avoid this practice, given the concern that the return on the government deposits at the commercial banks would be more than offset by the additional cost of the defensive operation in the context of the continuous surplus liquidity of the banking sector vis-a-vis the central bank, so that the central bank remunerates the government deposits held on its account (Angelovska-Bežoska, 2015, p.174) 16 . The Law on NBRM allowed for this possibility all throughout the analysed period, for a remuneration not higher than the market interest rate, 17

and usually below (Pessoa and Williams, 2012, p.16-17).

The movements in the government deposits in domestic currency on the central bank balance sheet, however, were not limited only to regular treasury functions during the analysed period. Between 2006 and 2008, the accounts of the government in domestic currency included the proceeds from auctions of treasury bills for monetary purposes. In a joint operation with the Ministry of Finance, these securities were issued by the central bank for the same maturity and at the same treasury bill auctions, except that the interest rate had to be covered by the central bank at the level of the average interest rate achieved at those auctions while 16 This point might raise the question of the possible losses of the central bank and the capitalization arrangements with the government. These questions are out of the scope of this chapter. 17 Article 41 from the Law on NBRM from 2010 and its subsequent amendments, as well as Article 50 from the previous Law on NBRM from 2002, and its subsequent amendments.

the proceeds were registered as liabilities to the government, even though not considered as a part of public debt (NBRM, 2007b, p.77). This operation was introduced in a context of increasing liquidity as a result of foreign currency inflows, balanced budget and still very low level of outstanding government bills, so that it 'was supposed to enable re-directing of the structural surplus of liquidity towards longer-term instruments' (NBRM, 2011b, p.95), with the idea of later moving away from the issuance of central bank bills as a primary instrument and allowing the central bank in the future to conduct repo or outright transactions of government securities on the secondary market (MOF, 2003, pp.37-38). Thus, for the brief time there auctions were being held, a share of the total deposits of the government did not result in an increase in domestic reserves in the system, thus did not require a defensive operation of the central bank in order to stabilize the short-term base rate at its targeted level. On the grounds of this argument, as the mechanisms of accumulating foreign currency deposits on the central bank balance sheet are different than those that apply to the accumulation of deposits denominated in domestic currency, the foreign currency component of the total deposits of the government could not be considered as a balance sheet entry directly requiring compensation, i.e., as a direct determinant of the changes in the level of domestic liquidity.

The net foreign assets variable that appears in figure 2.3a was constructed by subtracting from the foreign assets the incurrence of foreign liabilities by the central bank, which include notably IMF credit lines and liabilities to other international institutions, thus netting out the claims and liabilities to non-residents. The foreign indebtedness of the government however, on the central bank balance sheet would still appear under government deposits since as long as the proceeds of this sale get deposited on the government account in foreign currency, on the central bank balance sheet they would appear as a liability of the central bank towards the government -which is a resident institutional unit. Thus, not all government deposits on the balance sheet of NBRNM participate directly in domestic liquidity absorption -a significant share are acquired for the purposes of increasing the foreign exchange reserves which could serve as a buffer in case the peg needs to be defended.

Aggregate liquidity position and instruments for domestic liquidity management

The , 2012, p.94-5). Therefore, in order to identify the share of reserves placed in instruments of the central bank, from the residual after the effect of the monetary instruments, it would be necessary to take a closer look elements that constitute the monetary base on the statistical NBRNM's balance sheet reports.

Domestic and foreign currency components of the monetary base and the role of reserve requirements

Not all elements of the statistical definition of the monetary base would fall under the same theoretical explanation. While the demand-led nature of the issuance of banknotes seems currently rather undisputed both in the theoretical and monetary implementation literature, the crux of the theoreoretical debates lies in the nature of the remaining component of the monetary base: the central bank balances.

Getting to the residual level of these reserves, the one that commercial banks end up holding after the neutralising effects of the monetary policy instruments The reserve requirements of the NBRNM in domestic currency, for the whole analysed period, were requirements with averaging provisions, based on lagged accounting of predefined categories of commercial bank liabilities and with a reserve maintenance period of either four or five weeks. With the possibility of averaging, 'the requirement is assessed against the average end-of the day balances maintained over a specific period in a transactions account at the central bank.' (Gray, 2011, p.33), such that commercial banks do not need to meet a certain required amount of reserves each day of the reserve maintenance period. Moreover, for requirements with averaging provisions, commercial banks are allowed to use these reserve balances for settling transactions through the payment system throughout the maintenance period, as long as the average daily amount on the last day is equal or superior to the required amount for the given period.

This transaction account at the central bank would thus, hold both excess and required reserves in domestic currency 21 . There is no possible way to evaluate the amount of excess reserves just taking this transaction account into consideration -excess reserves cannot be absorbed from the aggregate central bank balance sheet figures, since during the maintenance period they happen at the level of individual banks (Bindseil et al., 2004, p.67). One possible way of quantifying this phenomenon would be to take the level of total reserves commercial banks held on the last day of the maintenance period and compare it to to the sum of the required amounts for each individual bank, thus obtaining the percent of fulfilment of the requirement on average per maintenance period. This variable for the case of NBRNM shows that banks exhibited different patterns in different phases of the analysed period (figure 2.5). The reasons behind this, however, could not be determined at this point without the wider context of the liquidity conditions and the operational framework in place.

The arguments that the NBRM provides for the continued use of the reserve requirements in domestic currency are many and diverse, and they range from 'stabilization of the short-term interest rates on the money market, managing the money supply and the level of credit multiplication and reduction of the structural excess liquidity.' (NBRNM, 2021b) to 'management of money supply and maintenance of liquidity in stable and predictable frames.' (NBRM, 2011b, p.87).

Not all of these arguments would hold from an endogenous money perspective.

While controlling money supply and credit creation would be in complete opposition with the principle of demand-led endogenous credit money, the other ones could hold in certain circumstances, depending on the exact design of the imposed requirements.

The argument of reducing structural liquidity could only apply in case of reserve requirements on a fixed basis and in domestic currency as under this arrangement, the commercial banks cannot use the required amounts for settling their payment needs and keep these reserves on a separate account, while possibly being remunerated at a rate determined by the central bank. Consequently, the role that these requirements would play could be one of an instrument of domestic liquidity management, that depending on the actual design of the requirements and maintenance periods, could be directed towards facilitating the process of base rate targeting. However, the NBRNM during the analysed period did not have an arrangement of this type in place.

In this same vein, the empirical studies inspired by the compensation thesis, exclude the mandatory reserve requirements having to be fulfilled on a fixed basis from the monetary base, as a separate instrument [START_REF] Angrick | Global Liquidity and Monetary Policy Autonomy: An Examination of Open-Economy Policy Constraints[END_REF]. Nevertheless the reasons for separating this balance sheet sub-component from the monetary base as a possible compensating entry, are far more apparent for this type of reserve requirements, as under fixed provisions they would directly be responsible for reducing some of the domestic liquidity and neutralizing movements in the autonomous flows 22 . The theoretical justifications for including or excluding the more common type, the reserve requirements with averaging provisions and in domestic currency in empirical analyses on the balance sheet components responsible for compensation, would be a lot less straightforward.

The preferred approach taken here, on the issue of the purpose of the reserve requirements in domestic currency imposed by the NBRNM would be the argument concerning their role in stabilizing short-term interest rates on the money market and maintaining liquidity in stable and predictable frames. According to this argument, also present in the monetary policy implementation literature [START_REF] Bindseil | Monetary Policy Implementation: Theory, Past and Present[END_REF], the presence of compulsory reserve requirements tied to reserve averaging, provides flexibility to the monetary market and diminishes volatility of the overnight rate as banks know if they are in a reserve-deficient or a reserve-exceeding position on a given day, they can rectify their position during later days until the end of the reserve maintenance period. This is the component of the monetary base that most closely corresponds to reserves as shown in table 1.6 -the residual after the effect of the monetary instruments employed by the central bank. Therefore, the share that these reserves would take on the central bank balance sheet would depend on the decision of the central bank on the size of the requirements that would correspond to its objective of stabilizing short-term interbank rates given the duration of the reserve maintenance period and the forecasted movements in the autonomous factors -a decision still related to an interest rate target, and not of influencing monetary conditions through the quantities of reserves. A system without reserve requirements (Lavoie, 2005), could make room for a less complicated composition of the monetary base and may be a more straightforward interpretation of the link between foreign reserves and the monetary base. However, the framework put in place by the NBRNM during the analysed period, relies strongly on reserve requirements and it could still leave space for an alternative interpretation of the money creation process, one that is inherently demand-led.

Besides imposing required amounts in domestic currency, throughout the whole analysed period, the central bank has equally enforced mandatory reserve requirements on the liabilities of commercial banks denominated in foreign currency. These liabilities serve as a base for calculating the required amount 23 , while commercial bank fulfil this requirement on a fixed basis, such that the required amounts are

22 See Ma et al. (2011, p.3-4) for the characteristics of the reserve requirements in China. 23 Banks actually need to fulfil 30% of these requirement in domestic currency. For the purposes of this interpretation, the focus here would be entirely on the remaining share, which is supposed to be fulfilled in euros (NBRNM, 2021b). allocated on a separate account, the required amounts need to be fulfilled daily and cannot be used by commercial banks for any other purposes. In addition, the amounts dedicated to the fulfilment of this requirement in foreign currency stay denominated in euros and are 'allocated on special FX accounts of the National bank abroad' (NBRNM, 2021b). The ratios on the requirement on the liabilities in domestic and foreign currency were equal until the global financial crisis, from which point onwards the central bank applies consistently higher ratios on the reserve requirement in foreign currency24 . Using reserve requirements that vary according to currency of denomination is not a unique feature of the NBRNM, as other central banks have also imposed requirements on foreign currency liabilities [START_REF] Federico | Reserve Requirement Policy over the Business Cycle[END_REF] and when there was a differentiation in the rates of requirement, the rate on foreign liabilities had been predominately higher (Gray, 2011).

The Operations that allowed the domestic commercial banks the possibility to grant loans in foreign currency to both households and firms for payments at home or abroad -until then the only possible recipients of a foreign currency loan from a domestic bank were domestic firms for payment of liabilities abroad [START_REF] Nbrm | National Bank of the Republic of Macedonia[END_REF](NBRM, , p.33, 2018b, p.8), p.8). Initially introduced at the same rate as requirements on deposits in domestic currency, the NBRNM has been applying higher reserve requirements ratios on foreign currency denominated deposits at commercial banks since 2009, with one additional increase in 2013 27 .

The use of this measure seems to have as an objective to influence the interest rate structure of the loans and deposits in foreign currency of domestic commercial banks, by imposing an implicit cost on operations in foreign currency, and thus making attempts to discourage, rather than limit them. The mechanism through this effect is supposed to happen, is through the profitability of banks -as the ratios on foreign currency deposits were substantially higher, required a fulfilment

As defined by the IMF (2016, p.197) The central bank has imposed an even higher reserve requirement ratio (as high as 50% since 2016) on the banks' liabilities indexed in foreign currency -deposits in collected and denominated in domestic currency, under an agreement pegging the agreed amount to the exchange rate. Given the very small percentage of private sector deposits indexed in foreign currency at the commercial bank, the purpose of this measure seems to prevent and discourage those type of deposits (NBRM, 2017, p.46). From 10% to 13% in 2009, and to 15% in 2013. The ratio for foreign currency indexed deposits has been consistently higher, at the level of 50% since 2016.

on a fixed basis on special accounts abroad, they could not be used for any other purpose by the commercial banks, and for the large majority of the period were unremunerated. These elements leave space for interpreting their continuous use as a means to reduce the overall deposits and loans of the domestic private sector and of those of the monetary base, moreover the compensation cannot be anything but automatic. As a consequence, even if there is no one-for-one link between the size of foreign reserves and the monetary base, something which can be concluded already from figure 2.3 for the case of NBRNM, the mechanisms through which this happens and the reasons for which it happens differ significantly depending on the theoretical approach on money taken.

What is more, as when the question is approached from an endogenous demandled perspective, there is no direct link between the reserves in the system and total money supply, as different levels of reserves can exist for a given interest rate under certain monetary implementation frameworks, the question of the size of the monetary base is of no relevance for the money creation process. Moreover, even if the foreign reserves of the central bank move in step with the monetary base, there might be other theoretical explanations for the phenomenon, rather than a direct influence of the external position of the country on the monetary base. As pointed out by Lavoie (2014, p.474), 'while a negative correlation between foreign and domestic assets of central banks disproves the operation of the rules of the game, a positive correlation does not disprove the operation of a compensation mechanism'. Furthermore, since the quantity of reserve balances in circulation gets primarily determined by the central bank's method of interest rate maintenance (Fullwiler, 2017, p.70), the following section thus proposes to turn our attention to these methods, rather than focusing on the net foreign assets component, and overall on the movements in the central bank balance sheet.

changes in the operational framework of the nbrnm

All payments are thus settled through the so-called Macedonian Interbank Payment System (MIPS) on the accounts of the central bank which owns and runs the payment system, based on the principle of real-time gross settlement such that final settlement happens as the payment is made. At the same time, a private clearing house (KIBS) that is one of the participants in the payment system and that functions on the deferred net settlement principle, offers the possibility to commercial banks to clear small-value payments on a net basis during the working day 28 , while the end-of-the-day balances of each commercial bank participating in the clearing house arrangements get settled at the end of the day through the payment system on the accounts of the central bank. As the highest percentage of number of payments processed goes first through KIBS, allowing a clearing house arrangement to net out small payments between commercial banks, this diminishes the necessary reserves that banks need, compared to the case where all payments would have to be settled real-time. Consequently, this unavoidable responsibility of the central bank to the payments system is such that 'the central bank's provision of reserve balances at some price is ultimately non-discretionary.' (Fullwiler, 2013, p.178) The fact that the liquidity position of the aggregate banking system requires the NBRNM to be mostly absorbing, instead of supplying reserve balances, made researchers worried that it could hinder the transmission to the credit and deposit rates of the commercial banks, as 'the central bank interest rate only serves as an opportunity cost for the commercial banks, not as a real cost' (Jovanovic et al., 2015, p.4). Such statement seems to consider only the case of systems in which the commercial banks are structurally indebted to the central bank and depend on its liquidity-providing operations in order to obtain the quantity of central bank reserves that they would need, and the base rate as the price commercial bank pay in order to obtain these central bank liabilities. The reality of monetary policy implementation could, however, be quite different across countries, and it would depend on the direction and size of the cumulative change in the autonomous factors, as well as the precise manner in which the central bank chooses to conduct its operations. Moreover, under surplus liquidity, the opportunity cost that the banks face is not placing the reserves above the amounts fulfil to their payment or reserve requirement maintenance needs, in the cases in which the central bank proposes 

The central bank bills rate as a target base rate

During the first period, which spans from the beginning of 2005 until April 2012, the operational framework was structured in a way that central bank bills carried most of the weight of liquidity absorption. This framework is characterized by its asymmetric setup: there was a possibility for commercial banks to have recourse to overnight credit with the central bank if needed, but could not deposit reserve balances that exceed the amounts needed for their daily payment operations or the fulfilment of mandatory reserve requirements. This framework has the main characteristics of the so-called no-interest-on-reserves system (Lavoie, 2014, p.222).

Under this type of operational framework, the central bank would need to adjust the quantity of reserves in the system according to the demand for reserves by commercial banks in order to stabilize short-term domestic money market rates and achieve its overnight target. However, the major difference in this particular context is that the central bank did not seem most concerned about the movements on the very short-term end of the interest rate spectrum, allowing instead a less constrained movement of domestic money market rates. In addition, the announced target of the NBRNM had not been a money market rate, but a longer-term rate on its central bank bills.

The central bank had been announcing a target for the rate on the auctions of central bank bills with maturity of 28 days, as the NBRNM considered this maturity to have the most significant transmission effect on the rates of commercial banks.

Since the issuance of these securities represented the only possible instrument proposed by the NBRNM in exchange for the excess reserves that the commercial banks found themselves holding as a result of the position of the autonomous factors, banks had an incentive to place those balances with the central bank at the pre-determined rate, instead of keeping them unremunerated on the balance sheet of the central bank. In the absence of a deposit facility under aggregate surplus liquidity, the failure to place the amount of reserves above their demand at these auctions of central bank bills would represent an opportunity cost for commercial banks. As a result, the NBRNM had been able to perfectly achieve the target on its main policy rate, since it represents the rate of return on central bank reserves for commercial banks, on balances that cannot be used for anything else rather than payment and settlements on the accounts of the central bank.

The frequency of auctions of central bank bills had thus been modified a number of times to correspond to the liquidity forecasts of the central bank in order to prevent large swings in domestic money market interest rates, in view of the absence of additional monetary policy instruments that could impose tighter limits on their movements under this operational framework. In addition, the NBRNM occasionally introduced bills with shorter maturities, as for example, in 2004 when daily auctions of seven day central bank bills were offered to commercial banks in order to address the changing patterns of the autonomous factors at this particular moment, primarily to counter the effects of higher budget spending (NBRM, 2005, p.44). When the temporary movements in the autonomous factors stabilized the following year thus removing the need for shorter-term auctions with a daily frequency, the central bank discontinued their issuance. Therefore, it appears that during the early years of the analysis, rather than using a multitude of liquidity-absorbing instruments, the monetary authorities were instead modifying the conditions surrounding the auctions of its main policy instrument, the central bank bills, so as to correspond to the changing patterns of liquidity due to the movements of the autonomous factors and by that limiting the volatility of shorterterm money market rates.

The NBRNM had further enhanced its efforts of stabilization of short-term interest rates through the enforcement of the reserve requirements on liabilities in domestic currency. Initially, only a certain percentage of that amount could be subject to averaging and by that used for the daily payment needs of commercial banks, with a one-month maintenance period 29 . At the same time, the NBRNM allowed commercial banks to fulfil part of the required amount by including cash in vault. Even though a central bank liability and part of the monetary base, the inclusion of cash in vault in the reserve requirement however could not directly contribute to with stabilizing short-term rates, as it cannot be used to settle transactions through the payment system. The NBRNM recognises that 'the cash in vault, as well as the cash in circulation varies exogenously on a daily basis and the central bank cannot influence their level by the monetary instruments' (NBRM, 2011b, p.88), thus being demand-led, dependent also on the demand for banknotes of the general public. As a reason for the inclusion of this variable, the central bank cites the need 'to overcome the liquidity problems of banks caused by the use of cash in the operations of legal entities in this period' (ibid., p.87), however, as it complicated the dynamics of reserve maintenance, it was soon abandoned 30 . These changes, notably the mandatory fulfilment of the required amount exclusively through holdings of central bank balances coupled with the possibility of full averaging 31 , allow for a more straightforward interpretation of the main function of this measure, that of buffering out unexpected liquidity shocks on short-term money market rates.

It is worth mentioning that for a brief period of time, however, the NBRNM attempted to introduce an additional liquidity-absorbing instrument, apart from central bank bills. Between 2006 and 2008, the central bank started issuing the so-called treasury bills for monetary purposes. The proceeds from the auctions of these securities with longer term maturities were meant to be deposited on a separate government account in domestic currency on the central bank balance sheet. Therefore, the government deposits during these several years did not exclusively play the role of autonomous factors, as one part of its domestic currency component also served a domestic liquidity management function and took over part of the weight of liquidity absorption from the main monetary policy instrument. In addition, although not a monetary policy instrument per se, the first ever auctions of regular treasury bills 32 , provided another safe-asset in domestic currency for commercial banks to hold, and later in even longer maturities, all of which could on market forces. The variability of the base interest rate under these liquidity conditions would come rather as a result of the particular type of auction that the central bank had chosen for its main instrument, although in the monetary policy literature the fixed rate tenders seem to be considered as more appropriate for the cases where the main policy rate is the rate on the main open market operations, on the grounds of transparency and consistency in conveying the monetary policy stance (Bindseil, 2004, p.164).

The idea behind the introduction of treasury bills for monetary purposes was to 'sterilize the excess liquidity on a longer run and development of government securities market' (NBRM, 2007b, p.101). As there were still no significant amounts of already issued government securities that could serve as a collateral for shorterterm liquidity management operations on the secondary market, and in a context of surplus liquidity, both the central bank and the Treasury were issuing securities on the primary market. Thus, the central bank bills and their issuance were meant to be directed towards managing the level of liquidity and interest rates in the banking system, by limiting their maturity to one month (MOF, 2003, p.37) and making it possible only for banks to participate in the auctions (NBRM, 2005, p.43), which was not the case before the introduction of the first auctions of treasury bills. Angelovska-Bežoska (2015, p.94) attributes this decision to the need for coordination between monetary policy and debt management, so that both policies do not use the same instruments -the central bank through its short-term central bank securities was supposed to be in charge of domestic liquidity management 33 , while the treasury securities were supposed to assume the role of safe-assets with longer maturities, of three months or longer, and their auctions were not limited only to commercial banks.

As part of a special arrangement between the government and the NBRNM, the treasury bills for monetary purposes were conceived as issuances of additional amounts at the request of the central bank during the regular three month treasury bills auctions, with the proceeds deposited at a special separate account of the government at the central bank. The bills for monetary purposes were with a maturity of three months and available to both banks and non-bank entities (NBRM, 2007b, p.101), the exact same conditions as the regular treasury bills issued at those auctions. This meant that, even though the interest rate on these bills for monetary purposes was a responsibility of NBRNM, this was at the average rate achieved at these three month treasury bill auctions (ibid., p.77). Williams (2010, p.15-6) notes that these types of arrangements rely on the willingness of the fiscal authorities always to accept a request from the central bank to issue additional treasury bills for monetary policy reasons, especially if this involves substantial amounts. As the domestic government budget was fairly balanced 34 while the domestic liquidity due to foreign exchange interventions kept increasing, moving away from a reliance on shorter-term central bank bills in case of a prolonged and sustained foreign exchange accumulations would have required significant amounts of additional issuance over the regular treasury bills amount.

In addition, as these auctions of bills for monetary purposes were not restricted to commercial banks, issuing large amounts could have eventually represented a significant cost for the central bank and would have depended on the recapitalization arrangements with the government. According to Angelovska-Bežoska (2015, p.94, p.164), the arrangement was abandoned because of differing views on the adequate interest rate level of these securities. It could also be that the expected increases in domestic liquidity from foreign exchange accumulation in the following years failed to materialize, therefore removing the need for a longer-term liquidity-absorbing instrument.

Under these circumstances, the NBRNM seems to have turned to another institutional arrangement through which a similar effect could be achieved -one which 33 Although there has not been a legally imposed limit on the maturity of the central bank bills that NBRNM can issue, the maturity of these bills was never longer than 28 days (and later 35 days, following the changes in the imposed maintenance periods). 34 The government was running a budget deficit of 0,6% of GDP in 2006, 0,65% of GDP in 2007 and 0.75% of GDP in 2008 (MOF, 2007(MOF, , 2008(MOF, , 2009)).

requires less coordination with the fiscal authorities, especially since the central bank was still allowed to issue its own securities, albeit with a shorter maturity.

Thus, the NBRNM abandoned its arrangements for longer-term sterilization and instead continued to manage domestic liquidity through its regular day central bank bills auctions, only now with unlimited amounts and fixed interest rates. All of this shows that the central bank had the technical ability to achieve its own target, the rate on its central bank bills, despite the rising domestic liquidity that came more from the interventions on the foreign exchange market rather than government deficits. However, there are two more questions related to the central bank operations that need to be addressed, in order to fully address the question of the ability of the central bank to fully neutralize the liquidity flows under this framework of monetary policy operations. The first one is related to the excess liquidity that the commercial banks were holding during this period (figure 2.5),

and the reasons behind their existence. Another one would be the movements in the shorter-term rates on the central bank liabilities, notably the overnight rates on the interbank market, which are the most common target in the monetary policy implementation literature.

For the majority of this first period and operational framework, commercial banks had four to five scheduled auctions of central bank bills during the maintenance period35 where they had the possibility to place the reserves they ended up holding. This means that the open-market operations were not placed at a particular moment during the reserve maintenance period, as it would be the case for the following operational framework, which would ensure a certain pattern of fulfilment36 . The auctions were weekly, but the maturity of the central bank bills offered for the most part of the period was of four weeks, meaning that as no other instruments with shorter maturity were available neither as open market operations nor as deposit facilities, commercial bank also needed to account for possible shocks in autonomous flows that could happen between the scheduled auctions, throughout and between maintenance periods, by having a sufficient amount of available reserves for their payment needs. This could be one possible reasons for banks holding a larger quantity of reserves than required.

At the same time, the activity on the on the interbank market and the institutional arrangements surrounding it, went through significant changes during this period. In the first several years, in the absence of an electronic platform and well-established infrastructure of the interbank market, commercial banks engaged mostly in direct bilateral trade of deposits [START_REF] Nbrm | National Bank of the Republic of Macedonia[END_REF](NBRM, , p.49, 2005, p.67), p.67), although the turnover on these transactions remained relatively low, compared to the turnover of the interbank market in the following years (NBRM, 2021b). This institutional setting might be also another factor that played a role in the decision of the commercial banks to hold a certain amount of reserves above the requirements, as means to avoid borrowing at a higher rate at the central bank when faced with short-term liquidity shortages at the level of individual banks and without easy access to a well-functioning interbank market37 . Thus the central bank did not hold a tight grip over the short-term interbank rates38 which fluctuated in this very large corridor. Indeed, the share of interbank deposits in total deposits which serves as a measure of the size of the interbank market, for the case of Macedonia for the period from 1995 until 2015, has been estimated using individual commercial bank data by Allen et al. (2020, p.64) to be 3.49%. Therefore, given the size and turnover of this still very small market segment, it seems rather unsurprising that the central bank has instead centered its operations around the control of the rate on its main instrument, the central bank bills. [START_REF] Bindseil | Excess Reserves and the Implementation of the Monetary Policy of the ECB. 361[END_REF] note that excess reserves cannot be understood without the considering the environment in which they are generated, including the operational framework in place, as well as the structure of the payment system and the volume of the payment activity. Given all of the arguments above, the increased holdings of central bank reserves by commercial banks above the required amounts in these first several years, could be interpreted as a by-product of the institutional arrangements set in place at the time and not as a failure to sterilize. Therefore, while some of the later measures taken by the NBRNM lead to a reduced level of excess reserves in the system and brought about a set of liquidity management operations that allowed for a more precise adjustment of the aggregate reserve supply to demand (NBRM, 2011b, p.88). The assertion that the changes in the operational framework that soon followed, contributed to 'reduce the uncertainty and the risk of possible reallocation of the excess in an uncontrolled credit activity or demand for foreign exchange on the foreign exchange market' (ibid., p.88) would seem to impose significant weight on what appears to be a question of changes in monetary policy implementation procedures that facilitate interest rate targeting and allow for a tighter control over short-term rates.

Tighter band around interbank rates

In April 2012 the NBRNM announced and put forward a new operational framework -one that was presented as a corridor system of interest rates, since now for the first time, the central bank also offered the possibility for commercial banks to deposit the reserves that they do not wish to hold with the central bank. Compared to the previous period, these changes imposed a tighter band on the movements of the short-term interest rates on the interbank market, these limits now determined by both borrowing and deposit facilities. Nonetheless, during most of this period, unsecured interbank rates stayed close to the lower limit (figure 2.6), as the commercial banking sector in its aggregate had been in a surplus position towards the central bank, arising from the movements in the autonomous factors. This change in the operational framework marked the second phase in the design of the monetary policy operations of NBRNM for the analysed period, and lasted until the beginning of 2018.

The key policy rate of the NRBNM continued to be the rate on the central bank securities. A noteworthy feature of this period is the self-imposed ceiling on the amounts of central bank bills issued 39 . The use of fixed rate tenders had been in practice even in the previous years, however this time, the central bank had been emitting and kept the same amount of central bank bills for a number of years (the flat portion in figure A2.1.1a). In addition to limiting the issued amount, the NBRNM from this moment onwards also limited the frequency of central bank bills issues, which now occurred exclusively on the first day of the reserve maintenance period. The central bank justified these changes as an attempt to manage 'structural excess liquidity in a longer run' through its main instrument, which would then 'leave room for more active use of other monetary operations and increased interbank activity' (NBRM, 2013, p.43). This objective of a longer run by all accounts did not imply an increase in the maturity of the central bank bills, as the maturity of these securities remained of four or five weeks 40 and remained on 39 The amount of central bank bills outstanding for the greater part of the period was 25500 million MKD. 40 Under the previous operational framework, the maturity of the central bank bills issued was of 28 days, while the reserve requirement period was of one calendar month (from the 11th of each month to the 10th the following month). Under this framework, the reserve maintenance period was of four to five weeks (the first day being a Wednesday in the middle of a calendar month) and the short-end of the maturity spectrum compared to other countries (see Nyawata (2012, p.10)). The central bank seemingly attempted to move away from its reliance on only one instrument for liquidity-absorption, by using central bank bills to mop-up most of the reserves at the beginning, while relying on the deposit facilities in the course of the reserve maintenance period.

The absence of an automatic mechanism that would adjust the level of the base rate of the central bank according to the balance of payments position of the country in case of a surplus is even more apparent under these circumstances. If the domestic liquidity position increased and that situation arose from a favorable movement on the foreign exchange market, commercial banks would be more interested in placing the amounts of central bank reserves well above their reserve requirement or payment needs in the central bank securities, which would pay a higher rate than the other available liquidity-absorbing instruments of the central bank, now including the possibility of a liquidity-absorbing repo with a maturity of seven days offered on auction every week of the maintenance period, and the overnight deposit facility 41 . The central bank thus undoubtedly has the technical ability to set this particular rate, that was chosen as a main policy transmission rate. Its level, on the other side, would stay unchanged at least between sessions of the Operational Monetary Policy Committee of the central bank -the body that takes the decisions on the direction of the monetary policy including the level of the base rate -which under this framework happen only at the very beginning of the reserve maintenance period (NBRM, 2013, p.44). These procedures make more transparent the fact that the movements of the base rate and the frequency of changes also depend on the institutional arrangements and the particular choice of the policy target, as well as the implementation framework in place. These changes also modify the composition of the central bank balance sheet, as the bills issued would now figure less prominently due to their limited issuance, leaving space for other balance sheet components to take a part of the burden of liquidity absorption.

The first several central bank auctions after the introduction of these changes were held as variable rate tenders with restricted amounts and a maximum interest rate set by NBRNM, for which the commercial banks bid both with amounts and interest rates, while the central bank accepted bids in a way that would 'ensure the stability of the weighed interest rate on the auctions close to the established maximum interest rate' (ibid., p.8). Subsequently, the NRBNM settled on a central correspondingly, the maturities of the securities on the auctions were set to match the duration of the reserve maintenance period. 41 For a visual representation of the structure of this operational framework, see NBRM (2013, p.43, chart 1).

bank bills auction format that had been continuously employed from that moment forward -auctions with limited amounts and fixed interest rate. With an offered amount sufficient to replace the central bank bills due, the NBRNM stopped using this instrument to respond to short-term movements of the autonomous factors, such that the commercial banks turn to the newly introduced deposit facilities when holding more reserves than needed throughout the maintenance period. However, when faced with more significant liquidity shocks, such as the increased deposit withdrawal by the private sector and increased demand for foreign currency in the course of 2016 that entailed a series of foreign exchange operations in the opposite direction in order to maintain the exchange rate parity [START_REF] Mitreska | Efektite od politickata kriza vo 2016 godina vrz domasnata ekonomija[END_REF], the central bank modified this pre-determined fixed level of central bank bills outstanding in order to match the changes in the domestic liquidity situation.

The response of the commercial banks to these changes in the monetary policy implementation framework was to regularly place large bids on the central bank bills auctions. Even though not uncommon as a phenomenon, especially with fixed-rate tenders [START_REF] Bindseil | Monetary Policy Implementation: Theory, Past and Present[END_REF](Bindseil, , p.166-8, 2014, p.89-93), p.89-93), the overbidding of commercial banks could be interpreted as an outcome of the institutional setting and the surplus liquidity position of the banking sector at the time. Commercial banks could use the deposit facilities to place the reserve balances above their payment and reserve requirement needs, however, the interest they would be earning on these balances would be lower compared to the one on the central bank bills auctions. Consequently, assuming that already at the beginning of the reserve maintenance period commercial banks are disposing of a significant amount of reserve balances, they would have every interest in placing as much as possible in central bank securities. Under the assumption that the restricted amount of bills gets distributed proportionally -based on the amount they initially bid foras it was the case at first, especially if commercial banks expect other banks to be increasing their bids at these auctions, they could place their bid with even greater amounts, expecting to receive the amount they wish to have once the actual allocations are reduced to the quantities determined by the proportional allocation process (Rule, 2011, p.16).

The role of the central bank as net absorber of liquidity of the system and by enforcing this particular setting of the operational framework, resulted in a distinct pattern of reserve maintenance fulfilment, shown in figure 2.7. The reserve requirements in domestic currency continued to be imposed with the possibility of averaging throughout the maintenance period, therefore commercial banks could fulfil the requirement only through holding reserve balances and can fully use the the demand by eliminating the holdings of excess reserves by commercial banks, therefore effectively increasing the degree of sterilization.

Subsequently, several measures were taken during this period to subdue the issue of overbidding on the auctions of central bank bills on the first day of the maintenance period. Initially, the central bank imposed a rule according to which commercial banks that auction with amounts higher than their liquidity potential45 , have the obligation to place the difference relative to the potential as a mandatory deposit at the central bank with a maturity of seven days (NBRM, 2014, p.48-9), first at the existing deposit rate and later for no remuneration on the funds allocated on this basis (NBRM, 2015, p.40), the latter seemingly as an attempt to discourage overbidding by imposing an implicit cost on the exceeding amounts.

These decisions regarding the allotment process of central bank bills had reduced though not completely prevented overbidding on the central bank auctions, but had a significant impact on the pattern of fulfilment of the reserve requirement throughout the reserve maintenance period, seen for the course of 2014 in figure 2.7. For the duration of this year, 'banks started the periods of fulfilment with lower level of liquid assets in relation to the reserve requirement, and by the end of the period they accumulated liquid funds in order to meet the reserve requirement.' (ibid., p.45). A turn back to the previously established reserve fulfilment dynamic happened after the central bank put an end to this obligation of mandatory deposit at the end of the reserve requirement period, when instead of the pro-rata allotment of bids that was previously in place, it began distributing the amount of central bank securities to each bank according to their share in the total liabilities in domestic currency (NBRM, 2016).

Unlike the previous period where the NBRNM bank had been more concerned with the control over its base rate and allowed freer movements in the rates on the transactions with deposits between banks, the institutional arrangements during this period implied more constrained movements on the interbank market, which were consistently close and just above the interest rates on the deposit facilities.

When facing liquidity shortages throughout the maintenance period, individual commercial banks could turn to the interbank market for reserve balances at a lower interest rate compared to the one at which the central bank provides short-term liquidity, thus reducing the cost on reserve balances. Given the liquidity position of the banking system as a whole, individual banks could access reserves at very low rates without having to use the very short-term liquidity-providing instruments at their disposal, which again during this period as in the previous one, they very rarely did (NBRNM, 2021c). While the liquidity position of the system could explain their low level, the absence of volatility could be attributed to the averaging provisions on the reserve requirements in domestic currency that even out the demand for reserve balances.

Considering that a significant share of liquidity was absorbed through the issuance of central bank bills compared to the deposit facilities during this period, two rates closer together -at a level aligned with its policy objectives. On the grounds of the above arguments, it becomes more apparent that the day-to-day operations of the central bank under this framework are about managing the level of reserves in the system with the purpose of and directed towards controlling short-term rates on the central bank liabilities, while the exact components on the central bank balance sheet that play a role in this process depends on the design of the framework in place at that moment and the instruments proposed.

Introduction of a floor system

Although the NBRNM did not officially announce a change in its operational framework, significant modifications in the way that it conducted its day-to-day This new and third phase in the design of the monetary policy operations, occurred when, in a situation of fairly in increased domestic liquidity in the system resulting principally from net purchases of foreign currency on the foreign exchange market, the NBRNM decided to maintain the pre-determined amount of central bank bills outstanding, justifying this decision as 'creating room for channelling the excess liquidity to the private sector' (NBRNM, 2019, p.41), when instead it was channelled in increasing excess holding of reserves by commercial banks and ever-growing amounts of reserves deposited at the central bank. Rather than presenting this situation as a result of 'the cautious approach to private sector lending urged banks to continue investing a significant portion of excess cash in the National Bank deposit facilities.'(ibid., p.42), it could be instead that commercial bank were facing no changes in the demand for credit from creditworthy borrowers and turned towards the central bank to earn that very little interest that had been offered. Therefore, this time again, the operations of the central bank were directed towards targeting an the interest rate on its liabilities, rather than influencing credit creation through quantity of reserves -the changes of the operational framework could be interpreted as a progressive attempt of the central bank to move away from its long held key policy rate -the central bank bills rate, towards a new target rate -the rate on its deposit facilities.

What the NBRNM has started to put in place in the last years of the analysis, more closely resembles a floor system (Lavoie, 2010(Lavoie, , 2014, p.223), p.223) Moreover, unlike the previous period when the deposit facility series consisted predominantly of deposits with maturity of seven days, since March 2018 and the moment that marked the beginning of the changes in the design of this framework, These changes in the monetary implementation framework also brought about a new pattern of fulfilment of the reserve requirements, shown in figure 2.8. Commercial banks continued to start the maintenance period with significant daily percentage above the required amount, averaging it out through the pre-determined period of four to five weeks. Instead of using overnight deposits only on the last days in order to bring the average of the maintenance period to a minimum, the possibility of placing reserves as overnight deposits with the central bank, even though available at the end of the working day, seemingly was used mostly at the end of the working week (NBRNM, 2019, p.45). Furthermore, the banks continuously ended their maintenance periods with averages significantly higher than the required amounts, even though the central bank does not impose a quantitative limit to the recourse to the overnight deposit facility (figures 2.8 and 2.5). The reasons for these movements become more evident when considered the rate of remuneration -during the last years of the analysis, the rate of remuneration of overnight deposits had been set by NBRNM at 0.15%. Not only that the larger share of central bank reserves were remunerated at the lower limit of the so-called 46 In the central bank reports for the period between 2018 and 2020, there is no mention of this being a deliberate decision of the central bank, although it probably it is the case. In a situation of a surge in the quantity of reserves, there is no reason why the commercial banks would ignore this instrument which could earn them a slightly higher interest rate through the maintenance period and instead turn only to overnight deposits, at a rate even closer to zero.

corridor, this rate was also set almost at zero. Since the commercial banks were not facing a significant opportunity cost of holding excess reserves, commercial banks might have not been eager to place overnight deposits at each day of the working week, doing it instead on the last day. In the meantime, the reserves that were not placed in the deposit facility, in the amounts that increased significantly during those years, increased the average holding of excess reserves per maintenance period (figure 2.5).

However between monetary instruments and residual reserves. Moreover, with a higher deposit facility rate, it would also be more likely for the commercial banks to stop holding excess reserves as they would get the possibility to place the large reserves in a facility that remunerates these amounts at a rate higher than zero -which is the return they get if they do not place them at all. Finally, in order for excess reserves above the requirement to exist, there needs to be an imposed required amount. However the argument of using reserve requirements in domestic currency with averaging provisions for the purposes of reducing the volatility of short-term interbank rates does not necessarily apply under this operational framework and the current aggregate liquidity position, as its function of evening out the demand for reserves throughout the reserve maintenance period gets lost in a situation of significantly increased domestic liquidity (Lavoie, 2010, p.15), in this case stemming from more substantial purchases of foreign exchange by the NBRNM. Maintaining a certain level of unremunerated reserves to fulfil requirements might also impose a certain cost for commercial banks, something that at this moment should not be a problem given the overall monetary stance -close to zero. Instead, if overall liquidity continues to be substantial, the central bank could also consider just remunerating all reserves of commercial banks at its target rate, or to rely exclusively on its deposit facilities at its target rate (Bindseil, 2014, p.93-4) and benefit from the fact that this setting does not require any offsetting operation in order to achieve the target.

The for reserves that surpass the mandatory reserve requirements. Therefore, through the choice of main policy rate, the NBRNM could ensure the achievement of its target solely by deciding on the rate of remuneration of the only liquidity-absorbing instrument in a context of aggregate surplus liquidity. At the same time, the central bank appears to have been less concerned about the movements in the interbank market, as the design of the operational framework during this period allowed for a rather wide range of movement for these rates. While the availability of overnight lending facility enforced a ceiling on the movement of short-term interbank rates, the absence of deposit facilities set the lower limit on their movement at zero, leaving thus a range of few percentage points that these rates could take. As it is the case for any other version of the no-interest-on-reserve system, the central bank would need to modify the supply of reserves in response to changes in demand, as a means to keep the short-term rates at a desired level, or reduce their volatility.

Accordingly, the NBRNM recurrently modified the maturity or the frequency of issuance of the central bank bills in line with its autonomous liquidity forecasts, so as to make sure that short-term money market rates follow the changes in the level of the base rate, but remain relatively lower. In conclusion, while NBRNM could perfectly achieve its interest rate target during this phase, the design of the operational framework allowed for looser movements in shorter-term interbank rates. Moreover, since the central bank had been adjusting the supply of reserves towards the level of reserves demand by issuing securities, the increase of foreign reserves on the central bank balance sheet appears to have been primarily sterilized by the use of this instrument.

The changes in the operational framework of the NBRNM introduced in 2012, allowed the central bank to maintain control over its central bank bills rate, while at the same time imposing a tighter grip on the movements of the shorterterm interbank rates. From this moment forward, the central bank provided the possibility for commercial banks to place reserves in additional liquidity-absorbing instruments, namely deposit facilities with different maturities. In addition, while the NBRNM continued to rely on the use of central bank bills, the issued amounts were kept at a fixed level and their auctions were set only on the first day of the maintenance period. Therefore, under this operational framework, the NBRNM absorbed most of the surplus liquidity through central bank bills at the beginning, while allowing banks to have recourse to shorter-term instruments during the period of reserve averaging. As the NBRNM continued to announce a target on the central bank bills rate, the monetary authorities faced no difficulty in achieving this target, for the same reasons as those of the previous operational framework. However, this time commercial banks had incentive to place more reserves in central bank bills compared to the deposit facilities, given the higher relative remuneration set on these securities. While the narrowing of the spread between the lending and deposit facilities restricted the range of movement of the interbank market, these rates remained rather close to the lower limit of the corridor. Consequently, these changes in the methods of interest rate maintenance ultimately manifested themselves on the central bank balance sheet. Even though most of the weight of liquidity-absorption continued to fall on central bank bills, the amounts absorbed through the deposit facilities kept growing over the years. Since the liquidity absorbed through the deposit facilities gets incorporated in the statistical definition of the monetary base, the increased reliance on these newly introduced instruments ultimately resulted in diminishing the degree of sterilization of foreign reserve accumulation on the monetary base. However, this time again, these developments in the balance sheet composition could be considered a result of the changes in the preferred method of interest rate maintenance of the NBRNM, rather than being intended to impose a further influence on broader economic variables.

When the interventions of the central bank eventually amounted to higher net purchases of foreign reserves than before, the NBRNM moved on to implement a floor-like system over the course of the last three years of the analysed period.

The resulting rise in domestic liquidity seems to have substantially surpassed the reserve demand of banks, as it coincided with a notable slowdown in interbank To sum up, during the large majority of years under study, the NBRNM implemented an operational framework other than a floor system, which inevitably resulted in compensating movements on its balance sheet on account of its interest rate targeting operations. However, by the end of the analysed period the design of the framework had started moving towards a floor system, therefore slowly removing the need for compensating measures that could ensure the achievement of the short-term interest rate target. Despite the undisputed ability of this central bank to achieve its interest rate target on a daily basis, the possibility of upholding this target without the help of its monetary policy instruments would ultimately depend on the size of the central bank balances in the system. Under a floor-like system where the size of reserve liquidity gets decoupled from the interest rate, the NBRNM could change the level of its interest rate target in line with its monetary policy strategy, only by adjusting the rate on the deposit facilities at the newly targeted level. Finally, considering its implicit commitment to a steady exchange rate level, the possibility of maintaining a given interest rate level in time could not be determined by considerations linked to monetary policy implementation, but instead by the balance of payments position of the country. In the case of persistent current account deficits, the ultimate challenge in the years to come with regards to the sustainability of a given combination of the level of the interest rate and the exchange rate parity, is associated with the ability of the central bank to ensure a steady source of foreign exchange.

E N D O G E N O U S M O N E Y I N T E R P R E TAT I O N O F T H E O P E R AT I O N S O F T H E S W I S S C E N T R A L B A N K introduction
As it has been the case for many other central banks of advanced economies, the balance sheet of the Swiss National Bank (SNB) expanded considerably post-2008, generating a complete turnabout in domestic liquidity conditions that continues to be sustained to date. However, despite the fact that all of these central banks experienced increases in domestic liquidity of similar scale, in the case of the SNB these could not be attributed to a prolonged use of various lending and assetpurchase programmes i.e. the so-called unconventional monetary policies (BIS, 2019a). The response of the SNB to the outburst of the global financial crisis instead involved the rather more conventional measure of limiting the appreciation pressures on the Swiss franc, through official interventions on the foreign exchange market.

The sheer magnitude of foreign reserve accumulation caused an unprecedented increase of central bank balances in the system, therefore inducing a lasting upturn in the domestic liquidity conditions compared to the previous situation of structural indebtedness of the commercial banking sector towards the central bank, under which the SNB operated on a daily basis. Although initially the impact of the increases of foreign reserves on the monetary base had been neutralized on the central bank balance sheet, the SNB soon abandoned all further attempts at sterilization, allowing instead for the monetary base to rise in step with foreign reserves for more than a decade.

During the first couple of years under foreign exchange accumulation, the balance sheet of the SNB seems to have exhibited similar movements as in many other countries that engage in exchange rate policies: partial, but rather high and persistent levels of sterilization of foreign reserves in relation to the monetary base.

This general observation concerning central bank balance sheets in countries that manage their exchange rate in some way, has been put forward by two different strands of literature. First, various studies dedicated to the empirical estimation of the so-called sterilization coefficients [START_REF] Cavoli | Capital Inflows Problem in Selected Asian Economies in the 1990s Revisited: The Role of Monetary Sterilization[END_REF][START_REF] Lavigne | Sterilized Intervention in Emerging-Market Economies: Trends, Costs, and Risks[END_REF][START_REF] Ouyang | Managing the Monetary Consequences of Reserve Accumulation in Emerging Asia[END_REF][START_REF] Aizenman | Sterilization, Monetary Policy, and Global Financial Integration[END_REF][START_REF] Cardarelli | Capital Inflows: Macroeconomic Implications and Policy Responses[END_REF][START_REF] Ouyang | China as a Reserve Sink: The Evidence from Offset and Sterilization Coefficients[END_REF][START_REF] Cavoli | Managing Capital Inflows Indirectly? On the Determinants of Monetary Sterilization with Reference to East Asia[END_REF] consider the process of sterilization as an attempt to remedy the supposedly inevitable monetary impact of reserve accumulation, instigated by the central bank as a means to preserve some control over its monetary policy when simultaneously engaging in exchange rate management. Second, the empirical literature inspired by the compensation thesis [START_REF] Lavoie | The 'Compensation' Thesis, as Exemplified by the Case of the Chinese Central Bank[END_REF][START_REF] Angrick | Global Liquidity and Monetary Policy Autonomy: An Examination of Open-Economy Policy Constraints[END_REF][START_REF] Gerioni | Monetary Policy Autonomy and Foreign Reserves Accumulation in Brazil: A Compensation View[END_REF] to assume a further quantitative effect from this increase of central bank reserves on broader economic conditions. At the same time, establishing a floor system would remove the need for a further use of monetary policy instruments that would ultimately manifest itself on the central bank balance sheet, as emphasized by the literature on the compensation thesis when discussing central bank operations in countries that accumulate foreign exchange reserves (Lavoie, 2001(Lavoie, , 2014(Lavoie, , p.462-77, 2019(Lavoie, , p.99-101, 2021)). Nevertheless, an analysis of the case of the SNB would still be possible from an endogenous money perspective even when the monetary base rises in step with foreign reserves, by taking into account insights from the recent changes in post-crisis operational frameworks of a number of central banks.

Versions of the floor system have been established by many central banks of advanced economies, as the sustained recourse to unconventional monetary policies generated a complete turnabout in their liquidity conditions, from the previous aggregate deficit position of their banking sectors vis-à-vis the central bank, to a situation of abundant reserves in the system [START_REF] Ihrig | The Fed's "Ample-Reserves" Approach to Implementing Monetary Policy[END_REF][START_REF] Grossmann-Wirth | What Monetary Policy Operational Frameworks in the New Financial Environment? A Comparison of the US Fed and the Eurosystem Perspectives, 2007-2019[END_REF][START_REF] Åberg | Demand for Central Bank Reserves and Monetary Policy Implementation Frameworks: The Case of the Eurosystem[END_REF]. However, the operations of central banks under this operational framework remain consistent with endogenous money theory, even in the case where no further monetary policy operations would be necessary for the central bank to be able to uphold its short-term interest rate target set at the floor, due to substantial expansion of domestic liquidity incurred in the past (Lavoie, 2010(Lavoie, , 2014, p.225), p.225). Recent experiences of central banks that have implemented these operational frameworks have been thoroughly analysed from an endogenous money perspective by [START_REF] Fullwiler | An Endogenous Money Perspective on the Post-Crisis Monetary Policy Debate[END_REF] and Bouguelli (forthcoming). As there seems The chapter is structured as follows. Section 3.1 gives an account of the monetary policy strategy adopted by the SNB in the course of the analysed period, emphasising the difference between the decision to set the main interest rate target at a level consistent with the policy objectives of the central bank and its ability to uphold that target. Accordingly, this section throws light on the reasons behind the decision of the SNB to engage in exchange rate management as a response to the deteriorating global economic conditions, which ultimately resulted in waves of large-scale foreign exchange accumulation. Section 3.2 presents the balance sheet of the SNB, before and after its dramatic expansion in size, coinciding with the newly-instituted presence of the monetary authorities on the foreign exchange market. In addition, a number of particularities linked to the institutional structure of the country are presented, providing the basis for a more detailed account of the autonomous factors and the monetary policy operations of the SNB. Dedicated to the evolution of its operational framework throughout the years, section 3.3 describes the ways in which the SNB ensured a tight control over its main policy rate amid changing liquidity conditions, including the corresponding balance sheet movements that came about as a result. The last section concludes.

monetary policy strategy and exchange rate considerations

The design of the monetary policy strategy of the SNB that had been in place throughout the analysed period, had been outlined during 1999 and introduced by the end of the same year -an event that marks the last major conceptual change of in the design of the monetary policy strategy of this central bank. Moving away from a previously established framework of targeting the monetary base through the ongoing use of foreign exchange swaps as a main instrument of monetary policy [START_REF] Spörndli | Monetary Policy Operating Procedures in Switzerland[END_REF], the subsequent strategy instead announces an interest rate variable as its main operational target, around which the day-today implementation of monetary policy is arranged. The constituent elements of the strategy seem to have been purposefully designed to allow for a considerable flexibility in the means through which the ultimate objective of monetary policy could be reached (SNB, 1999, p.19-23;[START_REF] Baltensperger | The Swiss National Bank's Monetary Policy Concept -an Example of a 'Principles-Based' Policy Framework[END_REF][START_REF] Jordan | The Path to Interest Rate Management and Inflation Forecasts[END_REF][START_REF] Jordan | Ten Years' Experience with the Swiss National Bank's Monetary Policy Strategy[END_REF].

As it is the case for the vast majority of modern-day central banks, the mandate of the SNB sets out price stability as its primary objective, while also taking account of the economic developments in the country 1 . However, the monetary policy strategy does not include a commitment to an intermediate target -one through which the ultimate objective of price stability is supposed to be achieved and the variable that would principally guide the decisions on the level of the operational target -instead, these decisions are based on an medium-term inflation forecast. The combination of a longer-term forecast of the price level with a looser definition of price stability (less than 2% per year, measured by the CPI) instead of a precise point inflation target, had been intended as one of the possible elements of flexibility in the design of the framework, compared to some inflation targeters 2 . As a consequence, the monetary policy strategy of the SNB 'does not provide for any fine-tuning of inflation, and the National Bank is also able to accept temporary deviations from the stability zone if circumstances so demand' [START_REF] Jordan | The Path to Interest Rate Management and Inflation Forecasts[END_REF], or in other words, the monetary authorities do not need to immediately respond to any variation outside of a predetermined range, thus allowing for a wider discretionary space for the determination of the level of the policy rate.

Accordingly, in the elaboration of the monetary policy strategy of the SNB the exchange rate does not figure as an intermediate target of monetary policy, whereas the exchange rate considerations were primarily aimed to influence the decisions of the level of the main policy variable through the inflation forecast. In spite of the de jure flexible exchange rate regime since the 1970s, the SNB has retained the right to engage in foreign exchange transactions -however, the monetary authorities have refrained from intervening on the foreign exchange market for many years, including the first several years of the implementation of this monetary policy strategy -the last pre-crisis interventions involving foreign exchange purchases by the central bank date back to 1995 (SNB, 1996, p.16;Jordan, Peytrignet and Rossi, 2010, p.52). During these years, the SNB envisioned to address the possible exchange rate influences by the means of changes in its base rate and in accordance with its medium-term inflation forecast -this strategy had not been conceived to be pursued with the intention to aim at a certain exchange rate level as, according to the the Chairman of the Governing Board of the SNB during the first several years of its implementation, such policy approach 'would be in opposition with its willingness to pursue an independent monetary policy in a world of flexible exchange rates 3 ' (Roth, 2007, p.19). Consequently, these circumstances have earned an IMF's classification of a de facto 'independently floating' exchange rate regime, for the period between the introduction of this monetary policy strategy and the onset of the global financial crisis 4 .

However, the changes in the global economic conditions that soon followed, certainly had an impact on the policy response of the SNB. Following a first set of measures that, among others, included promptly and drastically lowering the level of its operational target to values near zero, the Swiss franc was now facing a significant appreciation pressures, that the SNB considered as a growing risk of deflation -throughout the period between March and December 2009 the SNB had thus turned to and engaged in foreign currency purchases in order to hinder further appreciation of the Swiss franc (SNB, 2010a, p.36-9). The SNB had attempted to prevent appreciation of the franc both against the euro and the US dollar, as around two-thirds of these purchases during 2009 were euro-denominated securities, while the remaining part were USD-denominated securities (SNB, 2010b, p.24). At the end of that year and in the context of a more favourable forecast, the SNB was ready to allow for a certain appreciation of the Swiss franc and thus concluded these foreign exchange purchases, announcing further intervention 'in the event of an excessive appreciation' (SNB, 2011a, p.32). This occurrence represented a first step in the expansion of the balance sheet of the central bank, which would later become a continued practice until the end of the analysed period. However, at the time, without a change in the monetary policy strategy or modalities determining the exchange rate regime, the central bank responded to global conditions through direct intervention on the level of the exchange rate -these actions, as is inevitably the case for foreign reserve accumulation, have in turn resulted in increases in the level of domestic liquidity. The SNB announced the scale of these purchases only ex-post, thus avoiding to commit or make any announcements with respect to the aimed level of the exchange rate. However, when faced with the prospect of ever incoming flows following the sudden worsening of the sovereign debt crisis, the SNB countered these movements with a short but substantial foreign exchange effort -the central bank intervened only in the course of the month of May, during which it had accumulated a substantially higher amounts compared to the interventions of the previous year and resulting with an approximately 3 times higher annual effect in terms of domestic liquidity (ibid., p.51). After the threat of 'excessive appreciation' had been mitigated, the SNB ceased any further foreign exchange intervention -an action fairly consistent with what was previously announced in terms of the intervention tactics of the monetary authorities. However, the franc continued to appreciate in the following months and the inflation forecasts, at least for the first quarters of each forecast, were persistently close to zero.

Against this background, faced with a further exacerbation of the sovereign debt crisis which provoked another flight to safety and instigated an even stronger appreciation of the Swiss franc during the third quarter of 2011, the SNB had renounced communicating the episodes of foreign exchange interventions as transient and exceptional, instead announcing a policy of an exchange rate floor. As of 6

September 2011, the SNB announced a strong commitment to prevent any further appreciation of the franc beyond the level of 1.2 CHF for one euro, and by that, its preparedness 'to buy foreign currency in unlimited quantities' (SNB, 2011b).

The following years were ones of continued interventions during which the SNB successfully enforced its exchange rate objective (figure 3.1). However, maintaining the exchange rate close to the floor did not require equal intervention effort for all the years this limit on the exchange rate level was in place -the intervention of the SNB for the period from May to August 2012 had resulted in the highest annual foreign exchange accumulation for the analysed period (SNB, 2013, p.34, 38), further accentuating the effect of the economic developments in the Eurozone on the Swiss franc. Without any substantial changes in the framework of monetary policy strategy but as a direct consequence of these interventions, the de facto classification of the exchanged rate regime during this period swayed between categories, on the spectrum of administered exchange rate regimes5 .

Even after the suspension of the exchange rate floor at the beginning of 2015, the SNB continued to engage in foreign exchange intervention, along with its newly introduced monetary policy stance which involved further lowering the base rate into negative territories. From this moment forward and until the end of the analysed period, despite the absence of an announced limit or a targeted exchange rate path, the SNB continued to accumulate foreign exchange reserves each year, in most instances involving non-negligible yearly amounts 6 . Furthermore, for most of the years in question, despite these amounts the SNB had been communicating intervention episodes in rather brief intervals and typically as a response to episodes of 'heightened uncertainty', generated from economic events and conditions abroad (SNB, 2016(SNB, , p.38, 2017(SNB, , p.38, 2019, p.5;, p.5;IMF, 2018IMF, , p.3104, 2021, p.3346), p.3346). Under these conditions, the SNB had managed to attain a de facto floating exchange rate regime 7 , while simultaneously further expanding its own balance sheet in size.

Ultimately the SNB never stopped engaging in foreign exchange intervention since the announcement of its first purchase programme in March 2009 -these developments have been carried out without any substantial changes in the outline of its monetary policy strategy and happened under different official announcement with respect to the exchange rate objectives of the central bank. Nevertheless, the implications for monetary policy implementation -that is, the day-to-day operations of the central bank directed at targeting the level of the base rate consistent with this monetary policy strategy, had been substantial.

the balance sheet composition of the snb and its instruments for domestic liquidity management

Unsurprisingly, in the course of the several years preceding the global financial crisis and the massive central bank foreign exchange accumulation that followed, the balance sheet of the SNB had been substantially smaller in size (figure 3.2).

According to the monetary policy strategy in place, the central bank could engage in foreign exchange intervention in either direction, depending on the needs determined by the inflation forecast. Although the SNB did not accumulate foreign exchange reserves and by that expand its balance sheet, it continued to dispose of a certain level of foreign reserves during this period 8 that could be used for intervention purposes, should it be deemed necessary to respond to depreciation pressures of the Swiss franc. As a consequence, the asset side had been determined by this existing stock of foreign reserves, even before the large-scale foreign exchange accumulation took place. Having this autonomous factor appear on its balance

With the exception of 2018, where it had to acquire 'only modest amounts of foreign currency compared with previous years' (SNB, 2019, p.40).

As opposed to free floating, which involves less frequent intervention. Including reserves of monetary gold, see appendix A3.2.

sheet, in addition to the demand for currency in circulation that usually grows at a very stable rate with time, contributed to making the balance sheet structure relatively, although not perfectly lean (Bindseil, 2004, p.49-50). Almost all of domestic liquidity management operations during this time appear on the asset side, being thus liquidity-providing, which shows that before the crisis the SNB had been conducting its operations in a situation of a structural shortage of liquidity (Rule, 2015, p.19).

The remaining autonomous factor, the deposits of the Confederation at the SNB, appeared in very modest amounts not only during the pre-crisis period, but also throughout the phases of balance sheet expansion (figure 3.2b). Somewhat in line with the analysis of the operations of the Canadian central bank provided by Lavoie (2005, p.692-5), as part of the operational framework preceding the analysed period the SNB had the possibility to use transfers of Conferedation deposits between its accounts at the SNB and at the commercial banks, for the purposes of domestic liquidity management (Spörndli and Moser, 1997, p.140;Borio, 1997, p.308;[START_REF] Borsani | Modernising the Tools of Monetary Policy[END_REF]. Before they were discontinued at the end of 1999 along with further changes in the operational framework, the transfers of Confederation deposits could be used by the SNB for the purposes of fine-tuning -that is to say, operations that 'serve to offset the undesired impact of exogenous factors on the supply of liquidity and to reduce sharp fluctuations in money market rates' (Borsani et al., 2007, p.294), in addition to foreign exchange swaps which fulfilled the function of the main monetary policy instrument at the time. The operational framework that followed relied instead on the use of repurchase agreements -the weekly liquidity-providing repurchase operations soon became the main instrument for monetary policy in the next following years, while fine-tuning operations had been carried out through bilateral repo transactions, which were used only in exceptional cases9 when needed to even out undesired and sharp fluctuations in the money market (SNB, 2006(SNB, , p.40, 2008, p.38), p.38).

Furthermore, additional changes in the agreement between the fiscal and monetary authorities soon followed, setting out rules on the amount of interest-bearing reserve deposits and time deposits that the Confederation could keep at the central bank. It was also expected to incite the fiscal authorities 'to keep reserve deposits with the SNB within the interest-bearing level and to invest any surplus liquidity in the banking system', thus reducing the fluctuations in market liquidity and volatility of money market rates (SNB, 2006, p.65). In a context of an aggregate shortage of liquidity, as it was the case at the time, keeping larger amounts of deposits of the Confederation at the central bank would counter the overall direction of the instruments of the central bank, which then were liquidity-providing. However, the role of these deposits did not change much even with a shift in domestic liquidity conditions -Confederation deposits during the analysed period were not used as an instrument of domestic liquidity management, reversing undesired movements in central bank reserves for the purposes of controlling policy rates. This component could be rather considered as one of the autonomous autonomous factor (as in table 1.6), outside of a direct control of the central bank but influencing the level of central bank reserves in the system. In addition, their presence on the balance sheet of the central bank could disrupt the direct link between foreign assets and the monetary base playing a rather limited role in the case of SNB, given their size not only before but also all through the expansion of official foreign reserves. for the level of central bank reserves in the system to grow at a similar pace with the accumulation of foreign reserves (BIS, 2019a, p.8-9, 80-4). This distinctive characteristic of the balance sheet of the SNB, that is, a simultaneous increase of foreign reserves on the asset side and central bank reserves on the liability side, makes the analysis of the Swiss case particularly interesting for the question of sterilization. Moreover, it also calls attention to the the role that monetary policy implementation procedures and changes in the operational frameworks might play for the composition of the liability side of its balance sheet, whichever the source of surplus liquidity.

Before moving on to the analysis of the ways in which the SNB carried out its domestic liquidity management operations throughout the period under study, at least two somewhat connected observations stemming from the institutional arrangements in place, would need to be emphasised: the peculiar policy of the SNB in terms of the choice of the counterparts that are allowed access to its monetary policy operations and to the secured money market; coupled with the particular choice of the base rate that served as an announced monetary policy target for the most part of the analysed period.

The outline of monetary policy strategy launched at the end of 1999, also included changes in the operational target compared to past practice -the SNB started announcing the three-month LIBOR rate in Swiss francs as its base rate.

Therefore, the instruments of domestic liquidity management of the SNB were directed towards the control of this rate, and in addition, this variable also was the choice of this central bank as the rate through which it envisions to influence economic conditions in the direction of its ultimate objective. This rather uncommon choice of an operational variable, accompanied by a target range instead of a point target for its value, had been advocated in the name of an added flexibility of the monetary policy strategy framework, as it was expected to allow for the SNB 'to react flexibly to exchange rate shocks or sudden changes in liquidity distribution without signalling an immediate change in its basic policy orientation' (Baltensperger et al., 2007, p.18). The most unusual characteristic, however, remains the choice of a money market rate set outside of the domestic money market, along with being an offered rate instead of an effective money market rate, as a declared operational target -most present-day central banks concentrate their efforts on controlling a shorter term and usually domestic money market rate. At the time, this decision was justified by the fact that that the repo market was still under development while the interbank market was dominated by a small number of large of large Swiss banks (Jordan, Peytrignet and Rossi, 2010, p.17), as well as the 'great openness of the Swiss economy and the close international ties of its financial sector' (Jordan and Peytrignet, 2007, p.261). Under these circumstances, the choice of an operational target on a money market abroad seems to have been partly influenced by the particular institutional context, but nevertheless, it has also further entailed certain institutional changes that were conceived to facilitate its enforcement. Notably, this holds true when it comes to the access policy of the SNB with regards to the participation in its domestic payment system, the secured interbank market and the choice of the eligible counterparties in its monetary policy operations -identical access criteria apply [START_REF] Kraenzlin | Access Policy and Money Market Segmentation[END_REF]. Moreover, while holding a reserves account with the SNB is a prerequisite for getting access to the payment system and the secured money market, holding a reserve account with the central does not grant an automatic access to the payment system11 this particular access policy would also affect and reflect on the composition of the liability side of the balance sheet (figure 3.2b).

The changes in the framework of the monetary policy in 1999 were accompanied by changes in this access policy -previously restricted only to domestic commercial banks that were subject to supervision by the financial market authorities, the SNB at this time opened access also to foreign banks, without the requirement to establish a branch in Switzerland (BIS, 2011, p.413), so as to 'reduce the dependence on two dominant Swiss banks for monetary policy implementation and to improve the general liquidity distribution' and in that way ensure a better grasp on its operational target set on a foreign money market (Kraenzlin and Nellen, 2015, p.3;Auer and Kraenzlin, 2011, p.423-4). The access policy was revised again, granting access to an even wider range of counterparties -since the beginning of 2010, the SNB allowed participation to domestic insurance companies and money market funds (SNB, 2010a, p.47), thus expanding the possibility for non-banks to get access to reserve balances denominated in Swiss francs. In addition, after the immediate response through inter-central bank swap facilities that helped provide foreign banks without access to the Swiss repo system or banks failing to provide sufficient collateral with Swiss franc liquidity in the midst of the financial turmoil, foreign banks were encouraged to demand direct access, thus further increasing the number of total participants (Auer and Kraenzlin, 2011, p.413;Fuhrer, 2017, p.8). As a result, the reserve accounts on the liability side of the balance sheet of SNB are not held exclusively by domestic commercial banks -the accounts of other market participants, including here foreign commercial banks but also the non-bank participants allowed to hold reserve balances, expanded to some extent along with the extended foreign exchange interventions12 .

These elements outline the broad institutional context in which the SNB conducted its day-to-day liquidity management operations. Before exploring further the connection between foreign reserves and the monetary base on the balance sheet of the SNB, section 3.3.1 details the ways in which this central bank implemented monetary policy prior to its use of foreign exchange interventions, as ultimately an endogenous money interpretation of its operations does not rest only on a particular liquidity condition. Section 3.3.2 describes the ways in which the SNB handled the initial increase in reserves and its response through the use of liquidity-absorbing instruments. The adoption of an exchange rate floor also accompanied by the so-called floor system with regard to targeting of the base rate, which established the conditions of a simultaneous increase in foreign reserves and central bank reserves, is presented in section 3.3.3. Lastly, section 3.3.4 gives an account of the operations of the SNB during the period of negative base rates that followed the discontinuation of the exchange rate floor policy. what was announced at the moment of the introduction of its monetary strategy.

changes in

Responding to the results from the inflation forecasts during the monetary policy assessments, which remained programmed at the end of every quarter, the Governing Board determined the policy stance and set forth the level of its operational variable.

The changes in the policy direction that happened throughout that time were decided exclusively during these scheduled meetings and moreover, they recurrently involved increases of 0.25 percentage points of the level of the operational target (Jordan, Peytrignet and Rossi, 2010, p.31). Even though in principle the central bank retained the possibility to adjust its policy stance between these assessments, it was not deemed necessary to act in such manner. The period leading up to the worsening of the global economic conditions was characterized by gradual increase in the policy rate of the SNB.

Accordingly, as the policy stance was communicated through the targeted value of the three-month LIBOR in Swiss francs disclosed in the middle of a one percentage point wide range (SNB, 2006(SNB, , p.121, 2008, p.131), p.131), these changes in the direction of the monetary policy implied movements of the entire target range. Despite the fact that the announcements of the SNB included an upper and lower limit on the movements of its target that this central bank was ready to tolerate, there are however notable differences between this setting and the so-called symmetrical corridor, which was the operational framework in place in a number of advanced economies during that time, for instance at the Bank of England and at the Bank of Canada. The central banks that set up interest rate corridors were typically targeting overnight money market rates, therefore the deposit and lending standing facilities that define the floor and ceiling of the corridor were essentially limits on the movements of its target. In the case of the SNB during this period, the announced range represented a chosen range of values that this longer-term foreign money market rate could take, that would still be considered in line with the objectives of its monetary policy strategy. Unlike the symmetrical corridor operational frameworks, where 'changes to the monetary policy stance, that is, of the target short-term interest rate, may be made without any change in reserve market conditions by simply moving the standing facilities corridor in parallel with the target rate' (Bindseil, 2004, p.252), for the SNB to attain an interest rate target it would have to modify the level of reserves in the system.

Regardless of its unusual choice of a foreign longer-term money market rate as a target variable, the operational framework that was in place did impose some limits in the movements of the shorter-term domestic market rates. Considering that at the time the turnover on the repo market was slightly more significant compared to the unsecured interbank market, in addition to the large majority of trades being concluded overnight (Guggenheim et al., 2011, p.22), the most prominent candidate for this short-term market rate would be SARON, the overnight rate on the secured money market13 . The SNB enforced a type of an upper limit on short-term market rates, through the use of its liquidity providing instrument of an overnight maturity -the liquidity-shortage financing facility. Through this standing facility, the central bank thus ensured access to its own liabilities to commercial banks, should unexpected shocks in autonomous factors arise, that would leave the commercial banks devoid of sufficient settlement balances, a situation that could cause a spike in short-term interbank rates. However, the rate at which the SNB was ready to provide this had been rather high during this time, at a level of two percentage points above the money market rate effectuated the previous working day, with the central bank justifying the choice of this rate as 'intended to prevent commercial banks from using the facility as a permanent source of refinancing' (SNB, 2006, p.41). In actual fact, between 2005 and the end of 2007 the commercial banks demanded recourse to this facility only occasionally, with the annual amounts remaining fairly low (SNB, 2006(SNB, , p.41, 2007(SNB, , p.41, 2008, p.40), p.40).

By comparison, a standing facility that would provide the commercial banks with the possibility to deposit the central bank reserves above their payment and settlement needs at the end of the day, at a positive interest rate considering the absence of reserve remuneration, had not been made available by the SNB.

Therefore, as the interbank rates with very short-term maturity could in principle take any value between zero and two percentage points above the previously established money market rate, the operational framework in place in the pre-crisis years closely resembles the so-called no-interest-on-reserves system (Lavoie, 2010(Lavoie, , 2014, p.222), p.222). Within this wide range of possibilities in respect to the actual level of the short-term money market rates, the central bank could steer these rates in the desired direction, by adjusting the aggregate level of reserves in the system.

Taking into account the rather unusual choice of official operational target, the monetary policy implementation framework that characterized this period does not seem to have been conceived so as to ensure a tight grip of the SNB over the shorter-term of the maturity spectrum -this central bank has instead allowed for a certain volatility in the domestic money market rate.

The use of reserve requirements with averaging provisions over the course of one month were also used to even out demand for reserves in the course of the maintenance period (Bindseil, 2004, p.197-201;Fullwiler, 2017, p.63-4). The introduction of the reserve requirements happened as a succession of a measure that was used for a number of years before, the so-called cash liquidity provisions that required commercial banks to hold a certain level of coins, banknotes, reserve balances with the SNB and postal balances. The possibility of averaging of these provisions had been introduced in 1988 as an attempt to diffuse a problem of an excessive volatility of interest rates at the end of each month that corresponded to the moment when the SNB verified their compliance, together with the introduction of the maintenance period that remained in place ever since -from the 20th of one month until the 19th of the following month. The reserve requirements took their current form14 in the course of 2004 when changes that enhanced their function of stabilising reserve demand were introduced, such as limiting their fulfilment only to the components of the monetary base, namely central bank balances and cash in vault (SNB, 2005, p.40;[START_REF] Borsani | Modernising the Tools of Monetary Policy[END_REF]Kraenzlin, 2007, p.253-4). Moreover, they apply only to domestic banks and foreign banks that have established their own branches in Switzerland, foreign banks with access to monetary policy operations with the SNB are not required to hold established amounts of central bank liquidity (Kraenzlin, 2007, p.254;Jordan, Ranaldo et al., 2009, p.352). As a result, the central bank reserves that appear on the liability side of the balance sheet of the SNB throughout this period (figure 3.2b) could be considered attributable mainly to the enactment of these requirements by domestic and domestically chartered banks, which due to the averaging provisions were used by these banks for their daily payment and settlement needs. However, since this balance sheet component contains all reserves that can be used by commercial banks for settling payments, it would also include any reserves exceeding the required amounts that commercial banks decide to hold. During this period, the banking sector in aggregate held reserves slightly above the requirements, which on an annual basis reached 22% of the required amounts in [START_REF] Nbrm | National Bank of the Republic of Macedonia[END_REF], 20% in 2006and 18% in 2007(SNB, 2006, p.43, 2008, p.42), p.42).

Against this background and taking into account the aggregate liquidity shortage of the banking system vis-à-vis the central bank during this period, the monetary operations would need to be directed towards providing the appropriate amount of central bank reserves so as to steer the short-term rates towards the desired level, and in the case of the SNB, achieve its longer-term operational target. Between 2005 and 2007, the SNB relied principally on the use of open market operations for this purpose, notably on its daily auctions of liquidity-providing repurchase agreements with a maturity of one week, also known as main financing operations.

Conducted by means of a fixed rate tender with a discretionary allotment amounts, eligible counterparties to the monetary operations of the SNB participated in the auctions by submitting a bid of an amount for the pre-announced fixed rate (SNB, 2006, p.39), while the SNB maintained the possibility to decide on the actual amount of central bank liquidity supplied on the auction, distributing it between the participating banks on a proportional basis to the size of each bid, with a minimum level of allotment to each individual participating bank (Jordan and Kugler, 2004, p.384). In other words, while the interest rate and the maturity of the auction were previously communicated to market participants, this had not been the case for the allotment targeted by the SNB, such that actual supplied amounts were made known after the closing of the auction (Kraenzlin and Schlegel, 2012, p.173).

By adopting this type of tender on its liquidity-providing operations the SNB benefited from maintaining the possibility to adjust the total supply of central bank reserves so as to make it correspond to its forecasting needs (Bindseil, 2004, p.163).

Therefore, on an operation day, the SNB would carry out the daily allotment of central bank reserves through seven-day repos in the morning before the LIBOR got fixed and announced, calibrating the amounts according to its forecasts on the movements in the autonomous factors (Jordan and Kugler, 2004, p.383-4;Jordan, Ranaldo et al., 2009, p.351). Taking into account the absence of foreign exchange intervention of the SNB in the course of these several years, the liquidity factors outside of the direct control of the central bank covered by the forecast would have needed to be narrowed to the demand for banknotes by commercial banks and public sector flows. Furthermore, another available course of action under this framework would be to further resort to the use of bilateral fine-tuning operations in the course of the day in the event of large an unpredictable swings of these factors away from the expected values would remain available, thus countering excessive swings in the rates with shorter maturity on the domestic money market, such as the overnight secured rate. The liquidity forecasts on which the SNB based its allotment decisions remained known by the monetary authorities only -unlike certain central banks, the SNB refrains from publishing its own autonomous factor forecasts (Veyrune and Guo, 2019, p.39).

The SNB had thus been able to control the interest rate of its choice by modifying the conditions on the provision of central bank liquidity, namely the price and distributed amounts on the auctions of its main refinancing operations. The context of aggregate liquidity-shortage created by the position of the autonomous factors during this period imposed a continued reliance of the banking sector on the central bank for the provision of reserve balances, given the necessity to dispose of these reserves as a means to achieve final settlement. In pre-crisis times, the instruments that constituted the operational framework were sufficient for the purpose of the SNB. The actual operational target, the three-month LIBOR in Swiss francs, managed to stay approximately in the middle of its targeted range (Abbassi et al., 2010, p.315-6). Moreover, the shorter-term secured domestic money market rate, although more volatile, moved rather in unison with the operational target and stayed mostly below the price of the longer-term rate on the auctions of seven-day liquidity-providing repo operations of the central bank (figure 3.3). The period up to the third quarter of 2007 was thus characterized by a rather stable and narrow spread between the longer-term unsecured money market rate abroad and the domestic short-term secured money market rate (Jordan, Peytrignet and Rossi, 2010, p.55 figure 33), which made the enforcement of this framework of the monetary policy implementation possible and rather effective. However, the outburst of the global financial crisis, and later, the continued foreign exchange interventions that followed, resulted in lasting changes in the ways in which monetary policy implementation was carried out by the SNB.

First response to the outburst of the global financial crisis

After an initial recourse to liquidity-providing fine-tuning operation as an immediate response to the first signs of market distress and with values of the LIBOR closely approaching the upper target limit, the SNB undertook one last increase in the target range of 50 basis points during the scheduled assessment at the end of the third quarter of 2007, while at the same time offering significantly lower rates on the regular main financing operations due to considerable increases in risk premia (SNB, 2008, p.39-40;Chailloux et al., 2008, p.34). This moment would set out the course of action on its monetary policy operations for the next twelve months until turmoil, the SNB continued to rely on modifying the rates on its secured repo operations, in response to the movements on this premia and with the purpose of countering the upward pressure on the LIBOR. Consequently, while the SNB managed to maintain the official policy rate relatively close to the target, the domestic short-term secured money market rates followed the price that the SNB was charging on the provision of reserves and remained therefore noticeably lower.

The domestic and foreign banks that had access to the secured money market and central bank operations could engage in very short-term refinancing domestically, at a relatively lower rate than compared to the money markets abroad. As in the pre-crisis period, the SNB continued to allot the amounts that corresponded to the liquidity forecasts and engage in fine-tuning operations to stabilize overnight market rates, albeit much more regularly under these circumstances.

The SNB would thus continue to follow the results of the inflation forecasts at the quarterly assessments, which despite the deterioration of global economic conditions remained somewhat within the bounds of the tolerated range. As such, an official change in the policy stance through the level of its operational target at this point was still deemed unnecessary. However, accompanying measures were put in place as part of its announced intention of calming the money market, such as providing central bank liquidity through repos with a longer-term maturity (BIS, 2008;SNB, 2009, p.51). In this early phase of the crisis, the balance sheet composition of the SNB remained rather unchanged and its expansion in size was yet to follow. The only element that contributed to an increase of the balance sheet without an equivalent rise in domestic liquidity provision, were the repo auctions in US dollars that the SNB started conducting by the very end of 2007, with the purpose of providing dollar liquidity to its own counterparties and alleviate pressures on international money markets. Carried out on the basis of a swap agreement with the Fed 15 , these operations were put in place as a part of a larger coordinated action with a number of other central banks (SNB, 2009, p.53;[START_REF] Goldberg | Central Bank Dollar Swap Lines and Overseas Dollar Funding Costs[END_REF].

The LIBOR appeared under an even more significant upward pressure by September 2018, although this time brought about by foreign banks outside of Switzerland. In the context of a heightened financial market distress and frozen unsecured markets following an increased perceptions of counterparty risk, the 'CHF-specific spike in the cost of obtaining unsecured funds was caused by a combination of the need by banks outside Switzerland to continuously roll over maturing interbank loans and the shrinking supply for these funds' (Auer and Kraenzlin, 2011, p.411). Prior to the crisis, many foreign and mostly European banks without direct access to the liquidity operations and the secured interbank market were granting loans denominated in Swiss francs and were engaging in short-term refinancing through the unsecured market with Swiss banks and foreign banks that have direct access to Swiss liquidity, which at the peak of financial market distress they were no longer ready to provide (Jordan, Peytrignet and Rossi, 2010, p.49;[START_REF] Auer | International Liquidity Provision during the Financial Crisis: A View from Switzerland[END_REF]. The open access policy of the central bank in pre-crisis times set out the condition for the enforcement of a longer-term money market target abroad, while the reduction of the price on liquidity provision that was carried out during the initial phase of the crisis seems to have managed to keep the LIBOR close to the target. However, under these circumstances, the previously employed measures seemed no longer appropriate when faced with the turmoil of September 2008. As a direct response, the SNB provided Swiss franc liquidity against euros to foreign banks with no direct access to its monetary policy operations through the enforcement of swap arrangements with the ECB and the central banks of Poland and Hungary (SNB, 2010a, p.49), with the ultimate intention of bringing down the LIBOR. Furthermore, as an accompanying measure to the introduction of the swaps in Swiss francs, the central bank adopted a fullallotment rule on its liquidity-providing operations. From that moment forward, the SNB was ready to supply any demanded amount on its repo auction auctions, which was done in an effort to 'allocate liquidity to foreign banks that were seeking CHF more directly' (BIS, 2019b, p.72) and by that further contribute to easing up the upward pressures on the LIBOR.

Despite the fact that these measures were not intended to increase the monetary base, such was their ultimate effect on the balance sheet of the SNB as central bank reserves held by commercial banks increased in size. Along with the aforementioned measures, the SNB also started to issue its own interest-bearing debt certificates, thereby introducing for the first time a monetary policy instrument for liquidityextraction by the central bank, apart from the fine-tuning overnight bilateral operations that had been used until then (SNB, 2009, p.46). Although these central bank bills happened to carry most of the weight of liquidity-extraction in the subsequent period, during this time the issued amounts remained modest. This is rather unsurprising when taking into account the particular circumstances and the subsequent drop in interbank activity [START_REF] Guggenheim | Exploring an Uncharted Market: Evidence on the Unsecured Swiss Franc Money Market[END_REF] that made banks hold ample amounts of central bank balances, as well as the substantial changes in the level of the official target at this particular point in time (figure 3.3) that brought interest rates very close to zero, decoupling the quantity of reserves from their price. The changes in the monetary policy stance happened very rapidly -by way of both scheduled and emergency monetary policy decisions, the targeted level of the LIBOR had been brought from 2.75% to 0.5% in the course of two months (SNB, 2009, p.38-9;Jordan, Peytrignet and Rossi, 2010, p.31).

In an effort to keep the appreciation pressures on the Swiss franc in check the SNB turned to foreign exchange intervention shortly afterwards. This decision unavoidably resulted in a shift in the aggregate liquidity position of the commercial banking sector vis-à-vis the central bank and correspondingly imposed a need for a major change in the ways in which the SNB conducted its monetary policy operations. By doing so, it also inevitably modified the composition of the balance sheet of the SNB.

Foreign exchange intervention and monetary policy implementation in a context of surplus liquidity

The next phase of monetary policy implementation had been brought about by was the resolution of the international CHF liquidity shortage'. Therefore, the foreign exchange purchases which were above all intended to put a stop on the appreciation of the franc, had the inevitable liquidity-providing secondary effect.

Since these operations coincidentally happened to enhance the liquidity effect that the central bank was attempting to achieve while aiming for an interest rate target 16 Information on each recourse to a monetary policy instrument by the SNB during this period, can be found in Table A5 1 of the Monthly statistical bulletin dataset (this publication covers the period between 2008 and 2015), including the type of instrument, their liquidity effect (providing or absorbing), maturity, interest rate, type of procedure, aggregate bids and allotted amounts.

of its choice, the SNB did not respond with more substantial countermeasures in order to offset their effect.

Meanwhile, shorter-term domestic money market rates remained consistently close to zero over the course of the year. Once a week, the SNB held auctions of central bank bills with a maturity of seven days, presenting an opportunity for commercial banks to place their central bank balances, that they happen to hold The foreign exchange purchases of May 2010 imposed the need for a further transformation of the operational framework, in step with these latest changes in liquidity conditions. These purchases, significantly larger in size compared to the earlier foreign exchange intervention, caused a significant expansion of the balance sheet of the SNB (figure 3.2). The rapid and sizeable increase in Swiss franc reserves that inevitably followed, had a rather strong immediate effect on money market interest rates. In the course of a few weeks, the 3-month LIBOR dropped significantly, from values close to the targeted level of 0.25% to 0.08% at the beginning of June 2010 (ibid., p.50) 17 . As opposed to the challenges when faced with the liquidity implications of the previous wave of intervention, where the international liquidity pressures were to be addressed in order to lower the LIBOR and keep it close to target, this time the SNB needed to take further action and established a set of instruments that would help raise this money market rate abroad, in an attempt to comply with the decisions on the official monetary policy stance. The considerable increase in the provision of central bank liquidity removed the need for a recurrent use of liquidity-providing instruments 18 , including for the previously well-established main financing operations, which were ultimately discontinued (ibid., p.50).

From this moment forward, the operational framework in place relied almost exclusively on liquidity-absorbing instruments. The central bank bills at that point were issued only at longer-term maturities, with weekly auctions of onemonth central bank bills and regular auctions of three-month, six-month and one-year central bank bills (ibid., p.48). In addition, the daily operations of the SNB took the form of one-week reverse repos. Moreover, the full-allotment rule, initially introduced as a response to the crisis, no longer applied -the central bank reclaimed the possibility to influence targeted rates through the adjustment of reserve quantities. Therefore, the manner in which the SNB maintained the level of its operational variable of the 3-month LIBOR near the targeted value during this phase, somewhat echoes its pre-crisis practice, with the notable difference that under these circumstances the monetary policy instruments in place needed to be directed in the opposite direction. In other words, as a result of considerable 17 The lowest registered value of the 3-month LIBOR is Swiss francs for this phase of implementation (March 2009 -July 2011), had been 0.07667% on 7 June 2010 (Source: Monthly Statistical Bulletin, Table A4 2 ). 18 The liquidity-shortage facility remained a possibility, charged at 50 basis points above SARON since the beginning of 2009, instead of 200 basis points previously in use (SNB, 2009, p.54).

movements particularly in one of the autonomous factors, the domestic liquidity management operations of the central bank were now being addressed trough imposing an opportunity cost for banks of holding these large amounts of central bank balances.

The auctions of central bank bills were thus intended to absorb one part of the surplus liquidity, while the daily repurchase repos were more pointedly intended at keeping the 3-month LIBOR close to target. At the regular auctions of central bank bills, the commercial banks holding reserves substantially higher compared to their payment needs could demand to exchange these amounts with the central bank, for an interest rate higher than zero and a highly-liquid security that could serve as a collateral on secured transactions. The withdrawal of liquidity at a shorter term had been conducted by means of auctions of reverse repos, where the SNB announced a fixed rate, while accepting the amounts that correspond to its liquidity forecasts. The SNB had thus modified the rate on the seven-day repos on several occasions before the introduction of an exchange rate floor, ranging between 0.14% and 0.4% and keeping the LIBOR at a slightly lower than the target, but Therefore, the size of the monetary base by itself does not have a substantial importance for the direction of monetary policy, as it cannot have a quantity effect on broader economic variables.

In the case of Switzerland, the initial increase in the monetary base that accompanied the early foreign exchange interventions, happened in the context of a particularly low interest rate target of the SNB, which enforced the socalled decoupling of the quantities of reserves from interest rates [START_REF] Borio | Unconventional Monetary Policies: An Appraisal[END_REF], as effective domestic money market rates were close to the level of remuneration of central bank reserves, therefore practically zero. In this floor-like setting, the monetary base could increase as a result of increased aggregate reserves within the system, while the short-term money market rates would remain close to the target, without the need for more substantial compensatory measures on the part of the central bank that would additionally manifest themselves on its balance sheet. However, the same rules do not necessarily apply when it comes to the actual operational target of the SNB throughout this period, which happened to be a longer-term rate on the money markets abroad, which required a prolonged provision of Swiss franc liquidity abroad in order to bring it down and closer to the Therefore, the interpretation of the movements in the balance sheet components could not be separated from the context in which the monetary policy was implemented. The expansion of the central bank balance sheet came as a result of the attempt of the central bank to influence economic conditions through a variable other than the base interest rate, in this case, to counteract a further appreciation of the Swiss franc and this prevented the looming deflationary pressures that were threatening its primary objective of price stability. However, the specific balance sheet composition ultimately depends on the particular implementation framework put in place, or in other words, it is ultimately an outcome of actions directed at controlling the base interest rate. The decision of the SNB to employ liquidity-absorbing instruments during this period, does not seem to stem from a direct concern of the monetary authorities about the effects of the actual size of the monetary base, or any expansionary effects this expansion could potentially entail. This would become more apparent in the following period, notably with the decision of the SNB to simultaneously maintain a floor system for interest rate targeting and a minimum exchange rate target, which would eventually generate an increase in the monetary base in step with the foreign exchange accumulation.

Domestic liquidity operations during the exchange rate floor

When faced with further appreciation pressures on the Swiss franc in August 2011, the SNB initially responded by lowering the interest rate, narrowing the target range to 25 basis points and thus 'aiming for a three-month LIBOR as close to zero as possible' (SNB, 2012, p.36). Bringing its longer-term money market operational target down required an additional increase in the provision of Swiss franc liquidity, which the SNB initially provided by suspending all the liquidity-absorbing instruments previously in place, which were introduced in the first place with the precise aim to prevent the LIBOR from falling far beneath the previously targeted level. Therefore, the auctions of liquidity-absorbing repos and of central bank bills were discontinued, and in addition, the SNB repurchased a large part of the previously issued central bank bills with longer maturities (ibid., p.50). Soon afterwards, the SNB announced its commitment to defend an official minimum exchange rate against the euro, as opposed to engaging in occasional foreign exchange interventions, as it had been the case until that moment. Given that the reserves of commercial banks held at the central bank were and remained unremunerated, bringing the interest target close to zero implied an enforcement of a so-called floor system of interest rate targeting, which had also been commonly used by central banks that saw their balance sheet expand as by way of engaging in unconventional monetary policy measures, particularly asset purchase programmes (BIS, 2019a). By doing so, the SNB had allowed for the possibility to engage in primarily employed as a means to attain the targeted interest rate level. At the beginning of this implementation phase, in order to 'accelerate the increase in the supply of liquidity' and by that intending to ensure a prompt compliance of the LIBOR to this new and lower targeted level, the SNB additionally used foreign exchange swaps against a number of currencies, as well as short-term liquidityproviding repos (SNB, 2012, p.48). Unlike before, these repos were concluded on a bilateral basis instead of a regular auction, and moreover, they were provided at negative rates of interest, ranging from -0.55% to -0.15% (ibid., p.50). The SNB did this in an attempt to ease up liquidity pressures with individual commercial banks in order to ensure a level of LIBOR close to the floor and was ready to offer even more advantageous conditions to commercial banks on a bilateral basis. These interbank activity to a standstill, after a previous slowdown that corresponded to the earlier changes in liquidity conditions [START_REF] Fuhrer | Liquidity in the Repo Market[END_REF].

Given the results of the scheduled inflation forecast representing a major element of its monetary policy strategy, the SNB made the decision to set and maintain its policy rate at the level of zero. Combined with the fact that central bank reserves held by commercial banks were in fact unremunerated, this situation allowed the SNB to perfectly achieve its target without further action. These circumstances make it rather obvious that the choice of base rate, however, remains separated from the choice of the implementation framework through which this target could be achieved, the latter ultimately influencing the central bank balance sheet composition. The SNB would continue to maintain the possibility to influence economic conditions through changes in the first step of the transmission mechanism should the need arise, without further changes in the composition of the liability side. More precisely, this could be done by remunerating the reserves at the level of the interest rate target set out by the central bank, when the level is other than zero. Such was the case with interest-on-reserves [START_REF] Ihrig | The Fed's "Ample-Reserves" Approach to Implementing Monetary Policy[END_REF], as both asset purchase programmes and foreign exchange intervention impose thus similar challenges for interest rate targeting -a substantial increase in aggregate central bank reserves. There seems to be little reason to interpret the liquidity management operations of those central banks that have chosen the exchange rate as the additional policy variable through which the authorities would attempt to influence economic conditions, as anything other than interest rate targeting operations.

The monetary base would continue to significantly expand during this period, on the account of an increase of central bank reserves, with no accompanying inflationary pressures of the economy. On the contrary, the SNB would maintain the zero interest rate target over the next several years, until the very beginning of 2015 when breaking the peg. The years that followed would be marked precisely by an implementation of an interest rate target other than zero through changes of reserve remuneration in the context of high and rising central bank liquidity, albeit this time the movement away from zero would be directed towards negative territory, as had happened in the case of the ECB.

Abandoning the exchange rate floor and period of negative policy rates

The foreign exchange reserves and the monetary base continued to move in step even during the subsequent period, despite the significant changes brought on by the discontinuation of the exchange rate floor and the introduction of negative interest rates (figure 3.2). The SNB kept intervening occasionally on the foreign exchange market, principally with purchases intended to oppose an appreciation of the Swiss franc, thus continually expanding domestic liquidity in the process. By changing the rules concerning the remuneration of central bank reserves held by banks, the SNB made significant adjustments in the operational framework while maintaining some of the characteristics of the previous one, notably the separation between the quantity of domestic liquidity in aggregate and the targeted level of the policy rate.

Along with the changes of the level of its operational target to -0.75%, the SNB imposed the same rate of remuneration on central bank reserves. Similarly to the zero interest rate floor previously in place, as long as the provision of central bank liquidity remains considerable, money market rates stay close to the floor imposed by the rate of remuneration of these reserves. However, with the introduction of negative interest rates on central bank balances, holding amounts higher than their payment needs would no longer imply only an opportunity cost of holding excess reserves for commercial banks. As means to circumvent the negative impact that the cost of holding central bank reserves would impose on the profitability of banks, especially with respect to the substantial amounts held with the SNB during this period, the introduction of negative interest rate had been accompanied by the establishment of a two-tier system, for which a negative rate was to charged only on reserve balances in excess of an individual exemption threshold. The exempted amounts were to be determined on an individual basis, as specified by the reserve requirement of each bank for the maintenance period preceding the introduction of negative interest rates, multiplied by a fixed threshold factor (SNB, 2016, p.50)20 .

Although the reserve requirements were maintained without interruption throughout all phases of implementation, their role of stabilizing short-term money rate that marked the pre-crisis operational framework, had been no longer applicable, considering the significant changes in the liquidity position of the system that soon followed. Therefore, the main characteristics of these requirements remained unchanged since their introduction and they continued to be mandatory, but played no significant role for monetary policy implementation in the case of the operational frameworks that were introduced in the aftermath of the outburst of the global financial crisis. The decision to provide exemption thresholds by multiplying the reserve requirements of individual banks, which are in fact determined as a function of the size of their deposits, helped establish an exemption system based on the size of the liabilities of the respective banks, for both Swiss commercial banks and foreign banks with domestic branches. As a response, interbank activity picked up on the secured market since the introduction of the two-tier system compared to the previous period of a zero interest rate floor [START_REF] Fuhrer | Liquidity in the Repo Market[END_REF], as now 'banks with unused exemption amounts had an incentive to trade with banks subject to negative interest on their excess reserves, distributing liquidity as efficiently as possible within the system' (Jobst and Lin, 2016, p.42). Reaching the targeted level of the base interest rate continued to depend on an ample supply of central bank liquidity, as it is the case for other floor-like frameworks. However, in this particular case of a two-tier system, the supply of liquidity relevant for determining money market rates would be the amount in excess of the exemptions. Therefore, in order for money market rates to stay close to target, which also equals the negative rate of remuneration of reserves, 'in aggregate, the sum of all exemption thresholds must be smaller than the sum of all sight deposits' (Maechler and Moser, 2020, p.8).

Although the three-month LIBOR in Swiss francs had been initially maintained as the operational target through which this central bank communicates its monetary policy strategy, the SNB had been preparing in the meanwhile to replace the LIBOR with SARON as its policy rate, a decision which was ultimately put into effect in mid-2019 [START_REF] Maechler | Life after Libor: A New Era of Reference Interest Rates[END_REF]. This transition towards a shorter-term domestic money market rate had been launched without major changes of the operational framework in place, through which the SNB nonetheless managed to maintain the secured overnight rate fairly close to the targeted level until the end of the analysed period, without a regular recourse to the commonly used instruments [START_REF] Snb | 109th Annual Report 2016[END_REF](SNB, , p.59, 2019, p.59), p.59). However, the steady aggregate increase in the liquidity position of the system, issued from the occasional foreign exchange purchases that the SNB continued to engage in even after the suspension of the peg, eventually imposed the need for further revisions of the framework. Notably, by the end of 2019, new calculation rules on the exemption amounts were imposed together with an increase in the threshold factor, so as to take into consideration the effects of prolonged foreign exchange intervention on domestic liquidity (SNB, 2020, p.62) 21 . Another upward revision of this threshold factor had been introduced shortly after, albeit this time with the intention to weaken the negative interest burden of the banking system caused by the effects of the pandemic (SNB, 2021a, p.66) 22 . In addition, the SNB engaged more frequently in fine-tuning operations

21 With this new method, the exemption threshold is calculated by multiplying the moving average of the minimum reserve requirements over the preceding 36 reference periods by the applicable threshold factor, minus the cash holdings in the last reference period (SNB, 2020, p.62). 22 The threshold factor, or the number by which the required amounts of individual banks get multiplied so as to obtain their exemption thresholds, increased from 20 to 25 in 200925 in , and to 30 in 202025 in (SNB, 2020, p.62;, p.62;Maechler and Moser, 2020, p.9).

by the end of the analysed period, aimed to contain money market rates close to the target and in particular, to prevent an upward pressures on the SARON.

At this stage, the SNB undertook these fine-tuning operations by placing quotes that commercial banks could accept in exchange for central bank liquidity, setting in that way a price on the overnight provision of reserves. The recourse to these operations would thus impose an upper limit to the movement of the overnight rate, since commercial banks would have no reason to dismiss the central bank quote and instead turn to the interbank market for reserve balances at a less attractive rate (Maechler and Moser, 2020, p.10).

Administering negative target levels on money market rates through the adoption of a two-tier system of reserve remuneration, imposes no change whatsoever in the As it could be seen above, the decoupling of the aggregate level of reserves in the system from the level of the interest rate target would hold true even in the case where the floor gets achieved through negative remuneration of reserve balances. However, when it comes to a system that consists of multiple tiers, achieving the targeted level on the money market can be quite different from the average remuneration rate that commercial bank pay on the central bank liabilities.

Despite the target level that dwells further in negative territory compared to the central banks of other advanced countries that adopted negative rates, the average remuneration rate of the SNB had been negative yet comparatively closer to zero in the first years of implementation, which could be attributed to the significant size of the exempted amounts (Bech and Malkhozov, 2016, p.36). Moreover, whereas the central bank indisputably maintains the technical ability to set an operational target of its choice even under these circumstances, the precise level would still be guided by the monetary policy strategy and its policy objectives. At the moment of the introduction of the negative interest rate, the SNB made the decision to discontinue the floor on the movements of the exchange rate of the Swiss franc against the euro, and instead attempt to influence economic conditions through further lowering the first step of the monetary policy transmission mechanism, in the hope of bringing the yield curve further down, while still occasionally engaging in foreign exchange operations. This policy choice does not by itself invalidate the ability of the central bank to determine the prices on its own liabilities, even in a context of increasing surplus liquidity. It could have been instead motivated by fear of substantial losses if the exchange rate floor was to be discontinued at a later date, under the assumption that a peg on the Swiss franc against the euro had been principally intended as a temporary stabilizing measure [START_REF] Pinter | How Can Financial Constraints Force a Central Bank to Exit a Currency Peg? An Application to the Swiss Franc Peg[END_REF].

Finally, the question of the ultimate effect of the introduction of negative interest rates for the Swiss economy [START_REF] Rossi | The Dangerous Ineffectiveness of Negative Interest Rates: The Case of Switzerland[END_REF]) could be considered larger in scope than the indisputable ability of the SNB to maintain control over the price on its own liabilities, even when foreign exchange accumulation that remains considerable in size and sustained in time. During the pre-crisis period, the SNB had been conducting its daily operations in a context of structural indebtedness of the banking sector towards the central bank, determined by the the overall position of the remaining autonomous liquidity factors, as during this time the SNB refrained from intervening on the foreign exchange market. The operational framework in place did not involve limiting the movements of short-term money market rates by imposing a corridor, instead the SNB implemented a version of the so-called no-interest-on-reserves system. Given the fact that the commercial banking sector had been dependent on the central bank for the provision of reserve liquidity, the SNB managed to maintain control over short-term money market rates by regularly providing commercial banks with reserves in amounts that matched their demand. Despite its unusual choice of an interest rate target, of a longer-term maturity and set on money markets abroad, the SNB managed to achieve values relatively close to the desired levels, due a rather low and stable interest rate spread during the period. Under these circumstances, the amount of reserves held by the commercial banks on the central bank balance sheet was rather unsubstantial, as banks had no incentive to hold amounts that surpass their payment and settlement needs and the fulfilment of mandatory reserve requirements.

In the midst of the global financial turmoil, in addition to promptly lowering the level of its main policy rate the SNB took on the task to impede a further appreciation of the Swiss franc, as it came to threaten the attainment of the objectives set out by its monetary policy strategy. From this time forth, the daily operations of the SNB started to take the shape of a floor system, that this central bank would continue to use throughout the following years, as the magnitude of foreign exchange intervention was substantial enough to soon bring domestic money market rates close to zero. However, considering the fact that the SNB maintained its longer-term money market abroad as its official policy rate, bringing this rate down to the targeted level required a more generous supply of central bank liquidity, including additional efforts to provide central bank reserves to foreign money market participants with a limited access to domestic reserve liquidity. As a result, the targeted levels for the three-month LIBOR had been set on a slightly higher level than domestic money market rates during this phase. Consequently, on the central bank balance sheet the initial increase in central bank reserves could be considered a by-product of the efforts of the SNB to bring down its unusual interest rate target abroad at the desired level in a context of unsettled financial market activity, under a floor-like system.

However, the wave of foreign exchange interventions of mid-2010 contributed to an even greater increase in the supply of central bank reserves, thus having eased the strain on the provision of domestic liquidity as an accompanying effect. As money market conditions started to stabilize and the spread narrowed down, the LIBOR got closer to the level of domestic money market rates. Meanwhile, the amount of reserves held by commercial banks decreased owing to a more extensive reliance of banks on the liquidity-absorbing instruments provided by the central bank, including the issuance of central bank bills. This time, the SNB seems to have employed additional liquidity management operations as a means to bring the LIBOR farther up and closer to its targeted level, compared to domestic money market rates. Instead of interpreting this process as an intended act of sterilization of foreign exchange reserves with a broader expected influence, it could be instead argued that commercial banks were placing the reserves above their demanded amounts in the interest-bearing alternatives with longer maturity put forward by the SNB. During this phase as well, the degree of sterilization of the foreign exchange rate flows on the central bank balance sheet seems to have been primarily

determined by the choice of the method of interest rate maintenance.

In the wake of an even greater increase in domestic liquidity from foreign exchange interventions that coincided with the newly established commitment of the SNB to maintain a minimum level of the Swiss franc against the euro, the size of central bank reserves held by commercial banks seems to have reached levels sufficient enough to make possible for the SNB to uphold its interest rate target without the help of any monetary policy instruments at its disposal. By bringing the target for LIBOR as close to zero as possible, the resulting increase in domestic liquidity under this operational framework ensured a near-perfect control of the SNB over money market rates, while establishing a direct link between foreign reserve accumulation and central bank reserves on its balance sheet. The SNB continued to rely on the use of a floor system for its interest rate targeting operations not only throughout the exchange rate peg period, but also during the following phase of occasional exchange rate intervention with negative values of its main operational target. However, the absence of a corresponding effect of the sheer expansion of Such constraints do not seem to apply to the SNB, which seems to engage in exchange rate management as a means to put a stop on the appreciation pressures on the Swiss franc, thus accumulating massive amounts of foreign reserves as a result. As pointed out in Lavoie (2014, p.472) there is an important asymmetry in terms of sustainability of such combinations of a fixed exchange rate parity and a given level of the domestic short-term interest rate, depending on the balance sheet position of the countries in question and the source of the expansion of their foreign reserves. A macroeconomic model that examines these questions can be found in Godley and Lavoie (2007, ch.12), rejecting the possibility of an automatic adjustment mechanism through quantities and instead incorporating the assertions put forward by the compensation approach.

Finally, it would be important to point out that the present interpretation focuses only on the immediate control over their main policy rates, which are considered to be on the short-term maturity spectrum. However, the ability of the central bank to ensure control over longer-term interest rates remains to be examined further, a point on which Lavoie (2021, p.17-8) and [START_REF] Gerioni | Monetary Policy Autonomy and Foreign Reserves Accumulation in Brazil: A Compensation View[END_REF] also insist. A possible avenue for future research in this theoretical tradition would be to examine the conditions that surround the ability of the central bank to insulate longer-term interest rates from external influence, possibly by drawing inspiration from the model of [START_REF] Godley | Open Economy Macroeconomics Using Models of Closed Systems[END_REF]. 
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  widespread acceptance of the mechanisms behind the functioning of the Mundell-Fleming model which supposed an automatic adjustment of balance of payments disequilibria, shifted the focus away from central bank balance sheets, casting aside the possible implications for monetary theory from the existence of such automatic compensating movements. The prevalent macroeconomic approaches to the open economy carried the underlying assumption of an quantitative influence from the balance of payments position of the country on the domestic interest rate, meant to ensure the first step in the functioning of the adjustment mechanism of the balance of payments position. As a consequence, the issue of policy space progressively grew into a predominant issue in open economy macroeconomics. A strand of literature commonly referred to as the impossible trinity or the trilemma, continued this theoretical tradition by advancing the proposition of the necessity to pursue a combination of choices when conducting macroeconomic policy in an open economy, emphasizing the inability of the central bank to simultaneously pursue an independent monetary policy, maintain a fixed exchange regime and maintain

  following three chapters of the present dissertation attempt to demonstrate that the existence of compensation movements on central bank balance sheets under foreign exchange accumulation does not represent a necessary condition for an interpretation in light of endogenous money theory of the operations of central banks that enforce an exchange rate objective. By drawing on insights from monetary policy implementation and the recent evolution in operating procedures of central banks under substantial increases of domestic liquidity, the purpose of this dissertation is twofold. First, to propose a revision of endogenous money theory to account for the possibility of an adoption of a floor system, thus relaxing the assumption of an endogenous monetary base while maintaining the assertion of an endogenous money supply. Central banks that persistenly accumulate foreign reserves in substantial amounts, could be incited to adopt a floor system as a means to ensure a perfect control over their domestic interest rates, while allowing for the level of central bank reserves to expand accordingly. The absence of compensating movements on the central bank balance sheet under these circumstances would not be in opposition with endogenous money theory, as a quantitative effect on domestic money supply from the expansion of central bank reserves would not be possible under this theoretical approach. Second, by examining the balance sheets of two central banks with an exchange rate objective through the lens of monetary policy implementation, the present dissertation attempts to provide an interpretation of their operations in light of endogenous money theory, where the balance sheet composition would depend on the choice of the operational framework in place at a given point in time, while the compensating movements on the central bank balance sheet appear as nothing more than an outcome of their interest rate targeting operations. The rest of the dissertation is structured as follows. Chapter 1 focuses on the analyses of central bank balance sheets under foreign exchange accumulation, the insights from monetary policy implementation that could help clarify the reasons behind their composition and the implications for monetary theory that could be drawn from their observed movements. Chapter 2 analyses the operations of the Macedonian central bank and the ways in which it managed to uphold the interest rate target under a rigidly fixed exchange rate parity over the course of almost 26 years. Chapter 3 deals with the evolution of the operational framework of the Swiss central bank, following a turnabout in domestic liquidity conditions caused by large-scale foreign exchange accumulation. Finally, the last chapter provides some concluding remarks.

  the commercial banking sector, in response to foreign currency receipts of the private sector from abroad. Section 1.2 reviews the empirical studies dedicated to the analysis of the composition of central bank balance sheets, which share the common observation of high and persistent levels of compensation despite stark differences in the interpretation of this phenomenon. Section 1.3 draws on the insights from the recent changes in the operational frameworks of a number of central banks faced with increasing domestic liquidity, which brought about a complete separation of the size of domestic reserves from their interest rate targets.A similar course of action would be possible for central banks that expand their levels of official foreign reserves, thus relaxing the assumption of an endogenous monetary base under a floor system. While the need for compensating measures on the central bank balance sheet would no longer exist under this operational framework, such development would remain consistent with endogenous money theory on the grounds of the reverse causation argument. Section 1.4 emphasizes the importance of paying close attention to the method of interest rate maintenance put in place by the central bank, when analysing the composition of its balance sheet. The last section concludes.

  from foreign exchange intervention, in which case the compensation on the central bank balance sheet would happen automatically, without the need of a domestic liquidity management operation on the part of the central bank. However, if the newly created liquidity surpasses the previously acquired debt, the expansion of official foreign reserves of the country on the central bank balance sheet would be accompanied by a less than equivalent increase in the level of central bank liquidity in the system. In such case, the central bank would be required to engage in a further compensating monetary policy operation in order to absorb the remaining amount of reserves and uphold its interest rate target.However, the interpretation of the inevitable movements of the central bank balance sheet components proposed by the compensation thesis does not rely exclusively on the functioning of the reflux mechanism. Whenever the interventions of the central bank generate a substantial expansion of official foreign reserves so that the banking sector ends up holding amounts of central bank reserves that greatly exceed reserve demand, the compensating movements would be primarily attributed to the daily liquidity management operations of the central bank. In this situation, the reverse causation argument comes into play. As emphasized byLavoie (2014, p.467), commercial banks would have already granted all the loans they could make to creditworthy borrowers, therefore additional central bank liquidity generated from foreign exchange transactions would not incite them to extend more loans. However, banks would have every interest in placing the resulting central bank reserves in interest-bearing alternatives, such as the wide variety of monetary policy instruments that could be made available by the monetary authorities. Following the same argument, the process of compensation on the central bank balance sheet would be expected to be carried out until the size of the domestic liquidity in the system gets brought down to the level that corresponds to the demand for reserves by commercial banks.At the same time, the increases in domestic liquidity stemming from foreign exchange purchases would incite the central bank to put its monetary policy instruments into use, so as to impede any further impact on domestic money market rates and preserve its control over the main policy interest rate. Enlarging the analysis to an open economy setting would not change the nature of central bank operations, as they remain defensive and directed at neutralizing the fluctuations in the amount of central bank reserves in the system. The defensiveness of central bank operations have previously been explored with regards to the interactions between the central bank and the Treasury

  the overall central bank balance sheet into consideration, but rather only the components through which the central bank can further influence domestic liquidity conditions. Notably, the central bank components taken into account include narrower balance sheet categories, such as net domestic credit of the commercial banks vis-a-vis the central bank, the purchase and sale of government bonds from and to banks, the issuance of central bank bonds and moving government deposits between the accounts of the central banks and the commercial banking sector, following the discussion on balance sheet representation outlined in Lavoie (2001). For example, in line with the previous theoretical discussion and through the workings of the reflux mechanism, commercial banks that end up holding central bank reserves in excess of their payment and reserve requirements needs are expected to reduce their previously incurred debt reserve balances towards the central bank, thus reducing their claims on the asset side of the central bank balance sheet. Additionally, the issuance of central bank bills is supposed to represent this commonly used instrument for liquidity absorption, where central banks offer

  term a 'technical change in the anchor currency', 2 Law on NBRM -Article 20 from 2002; and Article 23 from 2010 and their subsequent amendments.The Law of 2010 adds a secondary objective -that of financial stability. 3 Law on Payment Operations -Article 33 and 34 from 2001 and its subsequent amendments.
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  net purchases on the foreign exchange market resulting from incoming foreign direct investment, were at the same time accompanied by considerable negative movements in the transactions of the government from servicing obligations based on previously accumulated foreign debt, thus leaving the overall effect on the foreign reserves for this year very close to zero(NBRM, 2008, p.69-70). However, there have been instances of more pronounced yearly increases in the foreign reserves of the country -what these years had in common, were primarily large net increases in the transactions of the government, usually accompanied by net purchases of the central bank on the foreign exchange market 12 . These movements reveal the importance of the role of the government and its continued build-up of external liabilities for foreign reserve accumulation of the country, on which it largely depends.The balance of payments position also manifests on the central bank balance sheet, both in terms of its size and its composition. As seen previously, what remains of the proceeds from these auctions after servicing previously accumulated foreign debt of the government, gets deposited on the liability side of the central bank balance sheet. Therefore, the balance sheet increases in size as a result of the joint effort of the monetary and fiscal authorities to have at disposal a sufficient level of foreign exchange reserves -not through imposing a fixed exchange rate regime as a response to increased foreign currency inflows and in attempt to stop strong appreciation tendencies, but in an effort to maintain a previously established parity, despite an unfavourable balance of payments position 13 . Compared to to the case where higher foreign reserves are a result only of net purchase of the central bank on the foreign exchange market as part of its interventions, increasing foreign reserves by means of government borrowing does not modify the level of central bank reserves -in consequence, this would not require a compensating measure through the instruments of domestic liquidity management of the central bank, in achieving the short-term base rate target. This point has not been brought up in previous literature on the domestic liquidity operations of NBRNM, studies which do not separate the domestic from foreign currency denominated components

  would remove the need for a compensating measure in order to stabilize the base interest rate. Despite this fact, the interventions on the foreign exchange market by the NBRNM did effectively produce an aggregate surplus liquidity position of the banking sector vis-a-vis the central bank for the entire analysed period, requiring thus for the central bank to rely primarily on the use of liquidity-absorbing instruments as a means to maintain the targeted level of interest. Moreover, as response to growing dollarization pressures in the Macedonian economy, the NBRNM included a foreign currency component in the monetary base in a shape of reserve requirements in foreign currency imposed on commercial banks, adding another layer on the already complicated relationship between foreign reserves and the monetary base on a central bank balance sheet. The following sections attempt to reveal what lies inside the standard broad balance sheet components: what parts of the balance sheet are linked to the auxiliary functions of a central bank other the interest rate targeting operations aimed at achieving the level that corresponds to its policy stance; what components could be identified as instruments of domestic liquidity management that the central bank has at its disposal and could employ to neutralize autonomous liquidity factors; and finally, the residual of central bank reserves after the recourse to these operations.

  Figure 2.3: The balance sheet of the NBRNM (2005-2020), monthly data in millions of MKD (Source: NBRNM, Monetary statistics)

  in domestic currency had the characteristics of a liquidity-absorbing open market operation, neutralizing some of the flows of the autonomous factors.The joint decision of the fiscal and monetary authorities to keep the single government account exclusively with the central bank does break the direct link between net foreign assets and the monetary base on the central bank balance sheet -the accumulation of these domestic currency denominated deposits on the NBRNM's balance sheet reduces the level of reserves held by the commercial banking system in aggregate. However, apart from the brief episode of emission of treasury bills for monetary purposes, these deposits were not used by the monetary authorities for short-term liquidity management. The central bank does not seem to have the possibility to transfer government deposits between accounts at the central bank and at commercial banks, as is the case in Canada(Lavoie, 2005). Therefore, these deposits of the government on the central bank balance sheet are autonomous factors that are out of the direct control of the central bank. The introduction of a single account might have contributed to improvement in the accuracy of the liquidity projections of this autonomous factor(Angelovska-Bežoska, 2015, p.172-3) which could have helped the central bank adjust its monetary policy operations accordingly, but the movements in the deposits were not used as an instrument of interest rate targeting.While these institutional arrangements throw some light on the composition and the possible variations in the liabilities to the government that appear on the central bank balance sheet, another aspect that needs to be addressed arises from the obligation of NBRM to manage the external account of the government and service the public external debt. On a separate account from the central government budget account, the accounts of the extra-budgetary state funds and the local governments and the special revenue accounts, all denominated in domestic currency, the NBRM

  also manages significant amounts of foreign currency for the government18 , which comes about as a result of public borrowing abroad, most significantly from foreign private investors. Government deposits in foreign currency increase the stock of official foreign reserves of the country, and keeping them exclusively on the central bank balance sheet might also be to avoid volatility in foreign exchange transactions between banks due to government transactions(Angelovska-Bežoska, 2015, p.174-175), or given their size, to avoid worsening of the net foreign open position of the commercial banks and exposing their balance sheets at significant currency risk.Suppose that the Macedonian government gets indebted in foreign currency on the financial markets abroad (table 2.2), by means of issuing a government security denominated in euros, at a rate that seems attractive for a foreign private investor, which in this example is a foreign commercial bank. The acquisition of this newly issued government security would increase the foreign assets of the bank, and by the rules of double-entry accounting, the counterpart of this entry would be registered under deposits of the Macedonian government in euros, which constitutes a liability for the foreign bank. As the central bank, here the NBRNM, acts as the agent of the government (second row of table 2.2), the proceeds of the sale of the government security get deposited on the foreign currency account at the central bank on the liability side, which in counterpart increases the foreign assets available at the central bank.While the indebtedness of the government on the private markets resulted in corresponding increase on the asset side of the central bank balance sheet and raised the foreign exchange assets of the country, up until this point the transaction 18 IMF's International Financial Statistics dataset does not allow for separation of government deposits by currency of denomination, neither on the central bank balance sheet nor on the aggregate balance sheet of the commercial banking sector. In order to identify the components that play a role in the movements of domestic liquidity, the reports published by the National Bank were used. See Appendix A2.1.2

  banking sector in aggregate has been in a surplus liquidity position towards the central bank in the course of the analysed period, seemingly under the predominant influence of the interventions of the official foreign interventions of the NBRNM that resulted with net purchases of foreign currency. At first glance, the aggregate liquidity position of the banking sectors appears to have been large enough to remove any further need for additional liquidity-providing operations of the central bank, leaving the asset side of its balance sheet entirely dominated by the accumulation of official foreign reserves. Despite the absence of institutional constraints that prevent the NBRNM to purchase of government securities on the secondary market, duringthe analysed period this central bank has not engaged in outright purchases. The small amount of claims on the government that appears in figure 2.3a has nothing to do with domestic liquidity management -the central bank held to maturity bonds issued for the purposes of bank restructuring that date from the first years of independence[START_REF] Nbrm | National Bank of the Republic of Macedonia[END_REF], Notes to the financial statements, p.17). The other possible liquidity-providing instrument at this disposal, the overnight borrowing facility as a repurchase agreement throughout the whole period, had been used only in few instances. Despite the absence of more detailed information concerning the amounts or frequency of the recourse to this standing facility for the first years of the analysed period, the central bank reports reveal that commercial banks demanded recourse to this facility on 9 occasions between 2010 and 2016; and it had not been used at all ever since (NBRNM, 2021c)19 . In addition, even though the central bank respected the weekly schedule on its seven-day liquidity-providing repo auctions and turned up with an offered amount, commercial banks showed almost no interest in this instrument and used this possibility as rarely as 35 times in 9 years (NBRNM, 2018). However, making those facilities available for banks is part of the central bank's role of ensuring the smooth functioning of the payment system, by allowing the commercial banks to overcome short-term liquidity shortages if needed. In the same vein, there is also a possibility of an intraday credit to commercial bank, for which there is no interest and proper collateral is required(BIS, 2013, p.27).Therefore the operations of the central bank that are directed towards interest rate targeting were predominantly liquidity-absorbing: securities issued by the central bank and deposit facilities. During the first year of the analysis, central bank bills carried most of the weight of the liquidity absorption, as deposit facilities were not put in place until 2012. Since the introduction of the deposit facilities, of overnight or seven-day maturity, the central bank started to limit the issued quantity of its own bills, with the deposit facilities growing in size as this instrument took over the weight of liquidity absorption in the last years of the analysis (figure A2.1.1).In regards to the issue of balance sheet representation, the treatment of central bank bills could be considered rather conventional and they appear as a separate component on the liability side of the balance sheet of the NBRNM. Empirical studies have regularly considered central bank bills as a possible compensating instrument[START_REF] Angrick | Global Liquidity and Monetary Policy Autonomy: An Examination of Open-Economy Policy Constraints[END_REF][START_REF] Lavoie | The 'Compensation' Thesis, as Exemplified by the Case of the Chinese Central Bank[END_REF][START_REF] Li | China's Trilemma: Monetary Policy Autonomy in an Economy with a Managed Floating Exchange Rate[END_REF]. Since the securities issued by NBRNM are of relatively short maturity, denominated only in domestic currency and open exclusively to commercial banks, they could be considered as a compensating element as they allow for the possibility for commercial banks to place unwanted central bank reserves that carry no interest in a safe-asset guaranteed by the monetary authorities and for a rate of return. The deposit facilities, however, get registered as part of central bank reserves included in the definition of the monetary base in the statistical reports of the NRBNM's balance sheet 20 . As a direct result, if the central bank adopts an operational framework for interest rate targeting that relies on the use of deposit facilities, it would see its monetary base expand with the increases in official foreign reserves. What is more, the liquidity-absorbing operations time series includes two special measures that are not directed towards domestic liquidity management -the compulsory deposit with the NBRM intended to 'discourage the excessive growth of household credit' (NBRM, 2009) at the aftermath of the initial shock of the global financial crisis; and the six-month bill of deposit 'of a prudent nature and aimed towards supporting the financial stability in the country' during the sovereign debt crisis (NBRM

  employed by the central bank over the effects of the autonomous factors that are out of their control, would require a closer look into the composition of the monetary base on the balance sheet of NBRNM and the institutional arrangements surrounding it. The composition of the central bank reserves held by the domestic banking sector throughout the analysed period appears in figure 2.4. NBRNM has thus used two different types of reserve requirements -one on the commercial bank 20 See appendix A2.1.3.
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 2 Figure 2.4: Composition of central bank reserves on the balance sheet of the NBRNM, monthly data in millions of MKD (Source: NBRNM)

  counterpart entries of the reserve requirements in foreign currency on the balance sheet of the central bank and a commercial bank are shown in table 2.3. Suppose that a certain percentage of the total deposits of the private sector denominated in foreign currency at the commercial banks is imposed by the NBRNM as mandatory. The amount of required reserves in foreign currency would appear on the asset side of the balance sheet of the banking sector, separate from the central bank liquidity denominated in national currency. At the same time on the balance sheet of the central bank, these reserves in foreign currency would have a counterpart in the foreign reserves component -as an increase in the reserve requirement in foreign currency of commercial banks, would translate into an increase in gross foreign reserves of the NBRNM. A similar example has also been outlined in Gray (ibid., p.31) : 'If the [foreign currency reserve requirements] are paid by crediting the central bank's account at a foreign bank, then this will increase both gross and net foreign assets. Although the net foreign exchange holdings of the central bank do not change -since its liability to the depositing bank exactly matches the foreign currency assets receivedthe foreign currency liability of the central bank to a domestic bank is not netted off against its foreign assets, because it is a liability to a resident institutional unit.' While a component included in the statistical definition of the monetary base 25together with the central bank reserves in domestic currency, it becomes clear that these two components do not serve the exactly the same purpose. Imposing requirements on foreign currency deposits does not represent an instrument for domestic liquidity management, nor does it represent a residual after the defensive operations of neutralizing domestic autonomous flows. As there is no change in domestic liquidity whatsoever, their role is not one of targeting the base rate as the reserve requirements imposed on liabilities in domestic currency26 , somewhat similar to the previous discussion of government deposits in foreign currency.The reserve requirements on foreign currency deposits with commercial banks were first introduced in 2003, following an amendment on the Law of Payment

  at commercial banks, by the means of 'lowering the deposit rate and raising the lending rate relative to the local currency rates'(Levy-Yeyati, 2021, p.27). A similar reasoning is also disclosed in the so-called Strategy for denarization, adopted by the authorities in 2018 -the use of reserve requirements in foreign currency is supposed to 'reduce the profitability of the banks from the financial intermediation in foreign currency and subsequently is expected to be transferred to less attractive interest rates on the depository products with a foreign currency components'(NBRM, 2018b, p.16).Therefore, the responsibility for one part of the central bank balance sheet expansion could be attributed to the efforts of the central bank to hinder the dollarization of the assets and liabilities of the domestic private sector with the domestic commercial banks, in a context of an absence of more substantial institutional restrictions. Increasing this component does not have a direct bearing on domestic liquidity management and domestic base rate control, therefore could not be considered as a direct component in the process of compensation. Furthermore, the variations in the amounts allocated by commercial banks on this basis, would proportionally reflect in a corresponding movements in the gross foreign reserves of the country. This element, along with the fact that the central bank includes them in the definition of monetary base, leave very little space for a straightforward and conclusive relationship about the link between foreign reserve accumulation of the country and the monetary base.Finally, the last component of the reserves that constitute the monetary base of NBRNM are the domestic liquidity operations. Therefore, if the central bank decides to primarily use deposit facilities in the efforts to neutralize the increasing domestic liquidity that comes into existence as a result of foreign exchange accumulation, the resulting effect on the central bank balance sheet would be a corresponding increase in the monetary base. The effects on the monetary base would be different if, for example, the central bank primarily relied on the use of other possible liquidity-absorbing instruments, such as central bank bills, or a combination of these two. Ultimately, from an endogenous money perspective, what matters is that these liquidity management operations would be directed to hitting an interest target, through the level of which the central bank attempts to influence economic conditions.

Figure 2 . 5 :

 25 Figure 2.5: Average fulfilment of the reserve requirement in denars per reserve maintenance period, shown as a percentage of the required reserve amount in domestic currency (Source: NBRNM)

  deposit facilities or other liquidity-absorbing instrument -the actual targeted rate would depend on the operational framework put in place by the central bank.Conducting interest rate targeting under surplus liquidity might require relying on different instruments of the monetary authorities compared to countries with different movements in the autonomous factors and institutional setting, yet surplus liquidity by itself does not need to impede monetary transmission.Most of the literature on monetary policy implementation and subsequently, the theoretical interpretation close to endogenous money theory, focus in particular on the overnight rate as a central bank interest target, which is unsurprising since the overnight rate on unsecured deposits on the interbank market had been the target rate in most developed countries, whose experiences this literature was building upon. NBRNM however, throughout the whole analysed period had been announcing a target for the central bank bills rate -thus a rate with a longer-term maturity than overnight, and a price on its own securities. The following subsections aim to interpret the daily operations of the NBRNM from an endogenous perspective, showing the technical ability of this central bank to control the price on its liabilities in domestic currency, and the way in which this took place given the particular circumstances of the country. This part of the analysis greatly relies on the information provided by the NBRNM on the nature of its operations, particularly the annual central bank reports. Only one official change of operational framework had been explicitly announced by the central bank, in April 2012. However, there had also been significant changes in the ways the central bank conducted its operations from the beginning of 2018 until the end of the series, with sufficiently different features that deserve a separate subsection. Therefore, the operations of the central bank get analysed through the lens of endogenous money theory in the course of three different frameworks of monetary policy implementation and their particular features. The base rate, together with all the other rates relevant for the analysis, are presented in figure 2.6.
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 26 Figure 2.6: Interest rate targeting and change of operational framework of the NBRNM (Source: NBRNM)
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 2 Figure 2.7: Pattern of fulfilment of the reserve requirement in MKD throughout the maintenance period -shown as a percentage of the daily fulfilment of the reserve requirement in domestic currency, April 2012 -March 2018 (Source: NBRNM)

  the central bank continued to enforce the central bank bills rate as its main policy rate -the rate which is expected to have a most significant influence on the deposit and lending rates of commercial banks. When the central bank decides to modify its policy stance, it just needs to announce the new rate on the central bank bills auctions. If concerned about the spread between the base rate and the market rates and what it means in terms of costs for commercial banks and the transmission mechanism, especially if a persistent increase in the autonomous factors and no change in the pre-determined level of central bank bills comes to lead to more extensive use of the deposit facilities, the central bank could attempt bringing these

  operations happened in March 2018 and these tendencies continued at least until 2020, which marks the end of the analysed period. These become obvious, for example, when considering the increased importance and size of the liquidityabsorbing instruments of the central bank compared to the previously dominant central bank bills (figure A2.1.1) or in the sudden increase in excess reserves above the reserve requirement in domestic currency (figure 2.5), that the central bank managed to keep at a stable and low level between 2012 and 2018.

  , in the way that the weight of liquidity absorption started to fall upon the deposit facilities of the central bank, allowing the supply of reserves resulting from ever increasing autonomous factors to largely exceed its demand, while reducing the role of the other liquidity-absorbing instruments. A lot of the characteristics of the framework that had been in place between 2012 and 2018 have been maintained, such as auctions of central bank bills available only on the first day of the reserve maintenance period, reserve requirements in domestic currency with averaging provisions and possibility to place deposits at the central bank. However, the decision of the central bank to hold the same level of issued central bank bills under these new liquidity circumstances, resulted in an upsurge in the reserves deposited at the central bank, as the recourse to this instrument exceeded the stock of bills on the central bank balance sheet, for the first time in June 2019(NBRNM, 2020, p.42).

Figure 2

 2 Figure 2.8: Pattern of fulfilment of the reserve requirement in MKD throughout the maintenance period, shown as a percentage of the daily fulfilment of the reserve requirement in domestic currency, March 2018 -December 2020 (Source: NBRNM)

  , the reasons behind the increases in excess holdings of central bank balances by the commercial banks seem rather different when it comes to each separate period. Under the first framework, the excess reserves emanated from the uncertainty concerning their payment needs that the commercial banks were facing in the absence of deposit facilities and liquidity-absorbing instruments with shorter-term liquidity which would allow for the banks to manage the level of reserves throughout the maintenance period, as well as a well-functioning interbank market through which banks in need for reserve balances could turn to at rates lower than the one offered by the central bank on the borrowing facilities. Here this phenomenon arose as a consequence of the central bank adopting a zero interest rate floor system, while at the same time maintaining the reserve requirement in domestic currency with averaging provisions.Consequently, these developments have a direct effect on the central bank balance composition. The increased reliance on the use of deposits at the central bank compared to central bank bills and the resulting increase in excess liquidity, made possible for the monetary base to increase more closely in line with the increases in foreign exchange reserves, therefore somewhat reducing even further the extent of the sterilization response of the central bank. However, as it is the case for the floor system and its variants, the fact that the NBRNM did not adjust the overall supply of central bank reserves closely to the demand did not translate into a loss of control of the monetary authorities over the base rate of interest. While the adoption of a floor system established a more direct link between foreign exchange reserves and the monetary base, the unusual movements in the sub-components of the central bank reserves on its balance sheet, depend on the particular design of this new framework, or more notably, the remnants of the previous ones.As seen previously, in the systems with reserve requirements with averaging provisions, as commercial banks are allowed to use their reserves for their daily payment needs and fulfil the requirement on average during the maintenance period, there is no possible way to separate excess from required reserves -following the same logic, on the central bank balance sheets under the standardized accounting rules, the remaining reserves after subtracting the monetary policy operations are registered together. As the monthly data on the central bank balance sheet give its composition of the last day of the calendar month and following the pattern of reserve fulfilment disclosed by the NBRNM, the adoption of this framework results in sizeable swings between the components of the monetary base -the central bank reserves as a residual and the monetary instruments 47 . The hike in the liquidity-absorbing standing facility variable (figure A2.1.1b) under this framework correspond to those months for which the last day of the calendar month comes at the end of the working week or over the weekend, as the access to the clearing and settlement system and subsequently to overnight deposits was available only on working days 48 , with an opposite corresponding movement for the level of residual reserves of commercial banks with the central bank (figure 2.4). Therefore, the peculiar movements in the sub-components of the monetary base are due to the fact that the NBRNM continued to impose reserve requirements, even though those no longer serve the purpose of short-term interest rate stabilization due to the substantially increased aggregate liquidity position of the banking system. This dynamic of reserve fulfilment would have probably been different if the actual interest rates on the deposit facility was set at a higher level than the near zero, as commercial banks would have most likely used the possibility to avoid the opportunity cost on excess reserves and placed overnight deposits with the central bank on a regular basis -therefore eliminating the large fluctuations in the reserves component on the monthly central bank balance sheet data reports,

  decision of the central bank to decrease the amount of central bank bills outstanding in the course of 2020 (figure A2.1.1a) coupled with the progressive decrease in the interest rate on these bills thus reducing the spread on the interest rates on the central bank liabilities with different maturities, favours the interpretation of NBRNM's implicit change in the target on the rate of interest. In terms of control of the interest rate, under these circumstances as well, the central bank continues to have the technical ability to achieve this type of target -in case of a change in the direction of the monetary policy according to its objectives, it would be sufficient to simply announce a higher rate on the overnight deposit facilities, provided that the movements in the autonomous factors continue to result in a substantial supply of central bank reserves. The NBRNM for these last several years reports a consequential slowdown of inter-bank activity, especially on the segment of unsecured deposits with overnight maturities (NBRNM, 2021a, p.49), which could be an indication that there is enough domestic liquidity to maintain a floor system. As the commercial banks as an aggregate keep getting access to large quantities of central bank reserves from the movements in the autonomous factors, instances in which individual commercial banks would need to turn to the interbank market for their short-term needs under this framework seem to have become few and far between.conclusionThe case of the NBRNM demonstrates that a central bank balance sheet expansion driven by an increase of foreign reserves does not inescapably result to a corresponding increase in domestic liquidity. In a situation of persistent and rather substantial current account deficit, the monetary and fiscal authorities ensured a continuous flow of foreign exchange by means of issuing government securities denominated in foreign currency on international financial markets and placing the proceeds as government deposits in foreign currency on the liability side of the balance sheet of the NBRNM. This accounting operation ultimately inflates the stock of foreign reserves held by the country, creating the impression of a more substantive foreign reserve accumulation. In addition, the same effect on foreign exchange reserves had been achieved through the implementation of measures directed at discouraging further dollarization without forbidding it. Namely, the reserve requirements in foreign currency were meant to achieve this effect though increasing the spread between deposit and credit rates in foreign currency by imposing a cost on commercial banks, resulting in a increase in foreign reserves without any change of the amount of reserve liquidity in the system. However, the NBRNM at the same time actively intervened on the foreign exchange market which for a number of years in question resulted in net purchases by the central bank. As a result, a share of the increases in foreign reserves does have a counterpart in domestic currency on the liability side of the central bank balance sheet, ultimately giving rise to the overall level of central bank reserves in the system. Consequently, the NBRNM targeted its main policy rate in a context of surplus liquidity throughout the analysed period . Despite retaining some of the characteristics of a currency board, the absence of a strict commitment to such a regime allowed the NBRNM to employ a range of instruments for domestic liquidity management, therefore maintaining a relatively tight grip on its base rate of interest in the course of the years under study.At first, the design of the operational framework of the NBRNM established an almost exclusive reliance of the central bank on the main monetary policy instrument, the issuance of its own bills, with the rate on the auctions of these bills acting as a main policy rate of the NBRNM. Given the context of surplus liquidity, stemming primarily from official foreign exchange interventions, the central bank had been able to ensure a near-perfect achievement of this rate. As long as the banking sector in aggregate came to hold more reserves than demanded, individual banks had every incentive to place the exceeding amounts of reserves into the interest-bearing instrument of central bank bills, since no remuneration applied

  activity. When commercial banks traded reserves on the interbank market, the rates achieved on these transactions remained close to the remuneration rate on deposit with the central bank. However, this upsurge of domestic liquidity did not incite a lasting change in the operational framework of the NBRNM, as the central bank maintained the main characteristics of the operational framework previously in place. While the NBRNM initially continued to absorb liquidity through central bank bills in fixed amounts, the remaining surplus liquidity left to be absorbed through the use of deposit facilities which grew substantially in size, surpassing the amounts absorbed through the issuance of it own securities. Later on, the decision to reduce the fixed amount of central bank bills outstanding coupled with the progressive reduction of the central bank bills rate favours the interpretation of the NBRNM's implicit change in the main policy rate, from the interest rate on the auctions of the central bank bills to the rate on deposit facilities. While the rate on the auctions of central bank bills continued to be announced as the main policy instrument of the central bank, the increasing importance of the deposit facilities for liquidity-absorption could signal a transition of the NBRNM towards a shorter-term money market interest rate target and a floor-like system of interest rate targeting. These changes in the operating procedures of the central bank had a visible influence on the composition of its balance sheet. As the importance of the deposit facilities grew with time, so did the monetary base which now took a larger share of total liabilities. With growing foreign reserves, these developments established a more direct link between foreign reserves and the monetary base on the central bank balance sheet. Again, the underlying cause could be traced back to the changes in the interest rate targeting procedures of the central bank, notably its slow transition towards targeting a shorter-term interest rate by means of setting its level close to the rate of remuneration of reserves, in a context of surplus domestic liquidity.

  which itself has roots in endogenous money theory, conceives the process of compensation of foreign reserve accumulation on the central bank balance sheet as a result of the workings of the reflux mechanism or a by-product of the domestic interest rate targeting operations of the central bank. However, the later adoption of a floor system as an operational framework in Switzerland amid substantial foreign exchange accumulation indicates a complete absence of sterilization in the years following the introduction of this operational framework, as it ultimately manifested as a sustained joint movement of foreign reserves and the monetary base on the balance sheet of the SNB. These developments impose the need to revisit the question of money in an open economy and the nature of central bank operations through the prism of monetary policy implementation and recent changes in operational procedures, which in turn have implications for the interpretation of the movements on the central bank balance sheet. The clear absence of a broader monetary effect rooted in the sizeable expansion of highpowered money that has already been sustained for years on end, leaves little room

  to be no reason to assume that the actual source of central bank reserve liquidity should impose any change of the mechanisms at play, the main assertions of this body of work could be thus applied to the Swiss case. Accordingly, the present chapter provides an interpretation of the operations of the Swiss central bank consistent with endogenous money theory, building on recent insights from monetary policy implementation in countries that conduct their interest rate targeting operations in a context of surplus liquidity. More specifically, it analyses the evolution of the operational framework of the SNB over the course of 15 years: starting from the period prior to the outburst of the global financial crisis, leading to the first episodes of official interventions on the foreign exchange market, throughout the prolonged efforts of the central bank to maintain a stable exchange rate of the Swiss franc against the euro and the later adoption of negative interest rates. By providing an account of the monetary policy operations under both shortage and surplus in the aggregate liquidity position of the banking sector vis-à-vis the central bank, the claim that the compensating movements on the central bank balance sheet in response to foreign exchange accumulation are determined primarily by the method of interest rate maintenance employed by the monetary authorities at a given point in time, seems to be further reinforced by the experiences of the SNB in the course of the analysed period.
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 31 Figure 3.1: Nominal exchange rate of the Swiss franc against the Euro (2005-2020), monthly average as units of CHF per unit of EUR (Source: SNB)

  Figure 3.2: The balance sheet of the SNB (2005-2020), monthly data in millions of CHF (Source: SNB)

  Liquidity conditions reversed with the outbreak of the global financial crisis, moving from an aggregate liquidity shortage of the commercial banking sector vis-à-vis the central bank, to a situation of aggregate surplus of central bank reserves. This turnabout happened progressively, and to a certain extent, even before the introduction of the foreign exchange purchase programme in March 2009. The SNB took several measures that involved an increasing supply of central bank liquidity in response to the ongoing financial turmoil, among which were the the provision of full allotment amounts on its main financing repo operations, the introduction of repos with longer maturity, and the use of its former instrument of foreign exchange swaps used under the previous operational framework, however, this time providing Swiss franc central bank liquidity against the euro. Notably, the auctions of the EUR/CHF swap operations that were introduced in October 2008, played a role in the initial expansion of the balance sheet of the SNB (figure 3.2) 10 , further intensified by the foreign exchange interventions of the central bank. As a consequence, the reversal of liquidity conditions generated a change in the direction of the monetary policy instruments employed by the central bank -during 10 The SNB provided Swiss franc liquidity against euros, depicted in figure 3.2a as 'Balances from swap transactions in CHF' on the asset side, consequently increasing central bank reserves on the liability side. The component 'Claims from USD repo transactions' shown in figure 3.2a, represents the repo operations through which SNB provided access to US dollar liquidity to market participants -however, this component does not contribute to the increase in domestic liquidity (SNB, 2010a, p.58) and its direct counterpart appears under 'Other time liabilities' on the liability side of the balance sheet of the SNB. this phase, the instruments that were used by the SNB were liquidity-absorbingincluding reverse repurchase agreements with a rather short maturity and issuance of its own central bank bills. This dynamic of growing foreign exchange reserves compensated by monetary instruments on the liability side continued through the SNB waves of interventions of March to June 2009 and May 2010, until the introduction of the exchange rate floor in September 2011. From this moment forward, the build up of foreign reserves were simultaneously accompanied by matching increases in the central bank reserves held by commercial banks. Unlike other advanced economies that expanded their central bank balance sheet massively as a result of the adoption of asset purchase programmes after the global financial crisis, the SNB undertook that expansion though foreign exchange accumulation; yet, unlike many emerging market economies that saw the asset side of the balance sheet of their central banks grow as a result of their interventions on the foreign exchange market, the SNB did not respond by means of a sustained use of liquidity-absorbing monetary policy instruments that would modify the composition of the liability side of the central bank balance sheet -allowing instead

  the operational framework of the snb3.3.1 Interest rate targeting before foreign exchange interventionIn the course of the period preceding the foreign exchange interventions, the SNB approached the conduct of its monetary policy operations rather in line with
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 3 Figure 3.3: Interest rate targeting and change of operational framework of the SNB (Source: SNB and SIX Group)

  the first official foreign exchange purchase operations of the SNB, announced in March 2009. Two noticeable waves of intervention, albeit different in duration and scale, would characterize this period of occasional intervention in the absence of an announced exchange rate target. Carried out over the course of 2009 and in the midst of still very delicate global financial conditions, the increase in domestic liquidity provision coming from the first wave of interventions would coincidentally contribute to easing out pressures on the markets for central bank reserves and induce a greater reliance on liquidity-absorbing instruments in the day-to-day operations of the SNB. Nevertheless, the indisputable shift in aggregate liquidity conditions would arise following the much briefer, but more intense interventions of May 2010.An even lower and now tighter announced range for the LIBOR of 75 basis points accompanied these official foreign asset purchases, where the targeted level was set out near the bottom of the range instead of the middle. The SNB had thus imposed a near zero target on its longer-term money market rate abroad, at a level of 0.25%. The increases in the provision of central bank liquidity, ensured a level of reserves enough to bring the LIBOR at a relatively lower level. First and foremost, this happened through a continued use of a number of previously established instruments and crisis response measures 16 , such as regular auctions of liquidity-providing repos with full-allotment rules and swaps in Swiss francs against the euros. However, one additional element contributed to bringing the LIBOR down during this phase. As pointed out byAuer and Kraenzlin (2011, p.415), 'while the exchange rate interventions were part of the SNB's unconventional measures to avert deflation risks in Switzerland, an unintended side effect of the interventions

  in higher amounts compared to their payment needs and cannot use for any other purpose, into these interest-bearing central bank instruments. However, the rate attained in these auctions of short-term central bank bills was set very close to zero, reaching an annual average of 0.02% for 2009(SNB, 2010a, p.54). The fairly small difference in opportunity cost compared to holding unremunerated central bank reserves, imposed through the remuneration rate on the only liquidity-absorbing central bank instrument during this period, could also partly explain the rise of sight deposits of banks along with the rise of foreign assets from the exchange rate intervention on the central bank balance sheet and consequently, the limited compensating effect of the introduction of central bank bills on the monetary base.Conversely, and on a daily basis, the SNB continued to ensure auctions of liquidity-providing repos with the maturity of one week and fully extend the demanded amounts, at an unvarying rate of 0.05%. These auctions were predominantly used by foreign central banks abroad with access to monetary policy operationsthe SNB reports that only 8% of the distributed liquidity on the basis of short-term repos in the course of 2009 were demanded by domestic banks (ibid., p.54). Considering the fact that the SNB continued to use the previously introduced measure of swap arrangements in Swiss francs against the euro intended for foreign commercial banks without direct access to central bank reserves, it appears that the operations of the SNB throughout 2009 have been focused primarily on easing out the liquidity pressures on international markets, seeking to bring down its unusual operational target, which had been maintained as the key policy variable throughout these turbulent times. The 3-month LIBOR in Swiss francs carried on being slightly higher than the targeted level, coming close to this value only by the end of the year (figure3.3). At the same time, the ample amounts of central bank liquidity on domestic money markets kept the overnight secured rate (SARON) at a level not far from zero, but still somewhat between the rate that could be obtained by placing reserves in short-term central bank bills and the price of obtaining central bank liabilities through the daily repo auctions. Following an improvement of global financial conditions and steady provision of sufficient liquidity, resulting in a considerable slowdown in the reliance the foreign exchange swaps in Swiss francs, this measure was eventually discontinued(SNB, 2011a, p.45).

  at a quite steady level. With the narrowing of the spreads, due to more quiet global financial conditions and ample central bank liquidity, the SNB had been able to revert to controlling the LIBOR, primarily through the newly introduced instrument of reverse repos. As a result, unlike the previous intervention phase where the SNB used liquidity-providing repos in order to bring the LIBOR down, the rates on the auctions of the liquidity-absorbing repos during the later phase served as a form of lower limit on the movements of this longer-term rate(SNB, 2011a, p.49). The substantial increase in domestic liquidity following the second wave of interventions of May 2010, modified the way in which the SNB needed to approach the issue of controlling its longer-term unsecured operational target, on foreign markets. Regarding the shorter-term domestic money market rates, the SARON remained very close to zero during this phase of monetary policy implementation, although the SNB tolerated a certain volatility, in the absence of the tighter limits on its movements compared to the framework in place during the first wave of interventions.These developments were clearly reflected on the balance sheet of the central bank (figure 3.2). During the first wave of interventions, it can be noticed that some of the increase in central bank assets had been compensated by the emissions of central bank bills. Accordingly, this increase had been also accompanied by a significantly higher level of central bank reserves held by the aggregate banking sector compared to the amounts imposed by the mandatory reserve requirements.For example, whereas in the years before the crisis banks were holding reserves roughly 20% in excess of imposed amounts on a yearly basis, the annual average ratio of compliance with the requirements had reached 669% for 2009(SNB, 2010a, p.56). As previously noted, this had been the case already during the last quarter of 2008, as part of the response of the central bank to the outburst of the financial crisis, preceding the first foreign exchange interventions by a few months. The balance sheet further reflects the changes in the operational framework that accompanied the first wave of official foreign asset purchases, as some of the liquidity created following the decision to stop the appreciation of the Swiss franc had been indeed compensated by issuing short-term central bank bills, but only partially, since market turmoil was not over yet, while the efforts of the SNB to bring down the LIBOR by means of providing abundant central bank liquidity continued during the course of the year. An increasing share of liquidity-absorbing instruments took over the liability side of the balance sheet at the expense of the aggregate amounts of central bank reserves, only following the changes in the operational procedures that were implemented in the aftermath of the substantial foreign exchange hike of May 2010. Given the relatively stable level of demanded banknotes, the subsequent movements in the level of central bank reserves, modified the size of the monetary base.In their analysis of the foreign exchange operations of the SNB during this period,[START_REF] Humpage | The Limitations of Foreign-Exchange Intervention: Lessons from Switzerland[END_REF] and[START_REF] Bordo | Epilogue Foreign-Exchange-Market Operations in the Twenty-First Century[END_REF] distinguish two types of intervention the movements between foreign reserve accumulation and the monetary base on its balance sheet: non-sterilized at first, since these early interventions had been accompanied by an enlarged Swiss monetary base; followed by sterilized intervention at the later stage, as the hike in foreign asset purchases of the central bank balance sheet involved a proportionally lower increase in the monetary base. This distinction, based on the literature on the effectiveness of foreign exchange intervention, implies a rather different interpretation of the link between foreign exchange accumulation and the monetary base on the central bank balance sheet and the macroeconomic implications, compared to an endogenous money perspective. Provided that the base interest rate is considered as the exogenous variable through which the central bank influences economic conditions, which is a key theoretical concept of demandled endogenous money, the ways in which the domestic liquidity stemming from foreign exchange interventions gets managed is ultimately a question of the choice of an operational framework through which the base interest rate could be achieved.

  target. By contrast, in light of the significant increase in domestic liquidity following the interventions of May 2010 and a reduced spread between short-term domestic money market rates and the LIBOR, the introduction of liability-side instruments and their increased role in liquidity-absorption, were ultimately directed at bringing the LIBOR up and closer to the targeted level. In a certain sense, the aggregate reserves were no longer completely decoupled from the interest rate target -the subsequent neutralisation of a portion of the monetary base had been conducted as a means to achieve an operational target other than zero, in a context of abundant liquidity resulting from foreign exchange interventions. The decision of the central bank to sterilize has more to do with monetary policy implementation and achieving the base rate target, whose level is determined by the monetary policy strategy of the central bank, rather than an attempt to influence broader economic conditions through the size of the monetary base.

  significant foreign exchange interventions and simultaneously ensure the targeted level of its operational variable, without a further use of additional monetary policy instruments -the introduction of this framework entailed at first minimal and later with no further action on the part of the SNB. The implications for the composition of the central bank balance sheet are thus a simultaneous increase of foreign exchange reserves and of the monetary base, in the absence of other monetary policy instruments that would disrupt the direct link between these two components (figure3.2). This setting somewhat differs from the operational framework previously in place: during the pre-crisis period, reaching the targeted interest rate level required adapting the provision of central bank liquidity; in the midst of the financial market turmoil and disrupted interbank markets, the increased holding of central bank liquidity by commercial banks was far from uncommon; whereas the years of intermittent foreign exchange intervention, liquidity-absorbing instruments were

  early period measures would soon disappear from the central bank balance sheet 19 , discontinued by the SNB as a result of the significant increases of central bank reserves in the system stemming from the substantial foreign exchange interventions as of mid-2012(SNB, 2013, p.41). This hike in central bank liquidity would remove the need for further central bank interest rate targeting operations, as from this moment until the break of the exchange rate floor and the introduction of negative interest rates, the operational framework remained unchanged and involved no further use of monetary policy instruments(SNB, 2015, p.55). The proceedings from the foreign exchange interventions of mid-2012 would conclusively bring secured

  balance sheet composition compared to the previous period of a zero interest rate floor -the central bank balance sheet would thus exhibit traits similar to other floor-like arrangements. The exemption thresholds on reserves do not perform a liquidity-absorbing function, but serve only as a means to determine the reserve remuneration of individual banks and help reach the targeted money market rate with smaller impact on central bank profits, compared to the possibility of imposing negative interest rates on all holdings of central bank reserves. Moreover, as these amounts of unremunerated balances continue to remain on a transferable reserve account of the relevant banks with the central bank and can also be used for the daily settlement of their payment needs, therefore cannot be separated from the monetary base. In the absence of a recourse to the commonly used monetary policy instruments, the adoption of this framework finally resulted in a simultaneous movements in foreign exchange reserves and the monetary base on the balance sheet of the SNB (figure 3.2).

conclusion

  The chapter provides an endogenous money analysis of the operations of the central bank of Switzerland, where the neutralization of foreign exchange reserves on the central bank balance sheet could be considered an outcome of the efforts of the SNB to uphold its short-term interest rate target in a context of a surplus aggregate liquidity position of the banking sector vis-à-vis the central bank, rather than being intended to have broader consequences on economic conditions. Accordingly, the extent of the sterilization or its complete absence, could be primarily attributed to the chosen method of interest rate maintenance at a given point in time, given the liquidity conditions created by the autonomous factors, themselves outside of the monetary policy function of the central bank. Building on insights from monetary policy implementation, including recent experiences of central banks that ensured a tight grip of their respective interest rate targets under different sources of increased domestic liquidity, the chapter traces out the evolution of the operational framework of the SNB over a number of years and gives an account of the ways in which the changes of these interest rate targeting procedures reflected on the central bank balance sheet, notably through the size of central bank reserves in the system.

  central bank reserves in a situation of foreign exchange accumulation does not seem to have produced a quantitative effect on broader economic variables. Moreover, the mechanisms of interest rate targeting under a floor system seem to apply regardless of the source of increasing domestic liquidity outside of the monetary policy function of the central bank, including foreign exchange accumulation. These insights from the case of the SNB ultimately support the interpretation of the compensating movements on the central bank balance sheet, or their complete absence, as an outcome of the efforts of the monetary authorities to uphold an interest rate target in a context of surplus liquidity.Finally, there are also theoretical implications from analysing the recent experiences of the SNB during the period of foreign exchange accumulation. Notably, the theoretical literature on endogenous money in an open economy needs to be amended to account for these recent changes of operating procedures, such as the adoption of a floor system. The interpretation of the compensation process relies on the assumption that the central bank ensures a supply of reserves that closely corresponds to the demand by commercial banks, in order to maintain control over its operational target. However, it would be important to point out that this situation only applies in the cases where the central bank in question implements an operational framework other than a floor system. As endogenous money theory has already been revised to account for the adoption of a floor system by relaxing the assumption of an endogenous monetary base in these cases, the same could be said to apply for its open economy variant. As long as it is assumed that the quantity of central bank reserves does not influence money creation and broader monetary conditions, money could be considered endogenous even with an absence of compensating movements on the central bank balance sheet.C O N C L U D I N G R E M A R K SOne of the main contributions of the present dissertation is to show that endogenous money theory in an open economy needs to be amended to account for recent changes in operational procedures of central banks, namely the adoption of a floor system, thus relaxing the assumption of an endogenous monetary base while maintaining the notion of an endogenous money supply. Such amendments have already been made with regards to increased domestic liquidity stemming from the recourse to unconventional monetary policies by a number of central banks.Since foreign exchange accumulation represents another possible source of increased domestic liquidity, there should be no reason to believe that it would not be possible for these central bank to run an operational framework based on the floor system. An absence of compensation effects on the central bank balance sheets under this circumstance would not challenge endogenous money theory, as the domestic monetary supply would continue to be demand-led even amid a substantial expansion of central bank reserves in the system. As such, the relationship between foreign reserves and the monetary base seems inconclusive and appears of no further consequence for domestic money creation.The characteristics of this operational framework are present with both central banks under study. In the course of the last three analysed years, the NBRNM moved towards a quasi-floor system. Although such measure did not bring about a complete absence of compensating movements on its balance sheet, it nevertheless resulted in significant increases in the amount of central bank reserve liquidity held by domestic commercial banks. The adoption of a floor system in Switzerland did however result in a complete absence of compensation on the balance sheet of the SNB, rather unsurprisingly, considering the sheer magnitude of foreign exchange accumulation at this time. Therefore, the changes in the interest rate targeting procedures of these central banks contributed to a change in the link between foreign reserves and the monetary base, where this shift could not be interpreted as a deliberate policy measures, nor having a further expansionary effect on economic conditions. As these case studies cover periods before and after the adoption of such operational framework by the NBRNM and the SNB, the analysis reinforces the claim that the eventual compensating movements on the central bank balance sheet are nothing more than interest rate targeting operations. The present dissertation further contributes by providing a rather detailed account of the operations of these two central banks over a span of 18 years, showing that both the NBRNM and the SNB managed to achieve a precise control over their respective interest rate targets. For most of the analysed period, these two central banks targeted interest rates with maturities longer than overnight, therefore targeting maturities that are not widely adressed in the monetary policy implementation literature. Given that the NBRNM considered the rate of its principal liquidity-absorbing operations as its interest rate target, in a context of surplus domestic liquidity position such rate could be easily achieved. Moreover, the NBRNM seems to have shown little concern about the movements in short-term interbank rates at first, allowing them to fluctuate in the course of the first several years of the analysis. With later changes of the operational framework of the NRBNM that culminated with the adoption of a floor-like system, short-term money market rates remained very close to the rate of remuneration of reserves.Notwithstanding the rather unusual interest rate target of the SNB, a longer-term money market rate abroad, this central bank also managed to ensure a relatively precise control over the main policy rate. Targeting an interest rate determined on money markets abroad required for this central banks to provide more generous amounts of liquidity in order to keep it close to target in times of financial market stress, including allowing direct access of financial market participants abroad to domestic reserve liquidity. Through the subsequent adoption of a floor system in a context of ample reserves brought about by substantial foreign exchange interventions, the SNB established a near-perfect control over its new main policy rate, the overnight rate on secured domestic market transactions.By providing a close analysis of the operations of two individual central banks, the present dissertation also represents a contribution on the issue of monetary policy implementation in a context of surplus liquidity. Detailed accounts on the actual central bank operational procedures have been mostly focused on systems where the commercial banking sector remains structurally indebted towards the central bank, which broadly corresponds to the pre-crisis operational frameworks of the central banks in a number of advanced economies; of systems with ample reserves, which correspond to their post-crisis situations. A notable exception can be found, for example, in[START_REF] Gray | Central Bank Management of Surplus Liquidity[END_REF]. Regardless of the fact that amid foreign exchange accumulation, central banks could adopt a floor system and by that maintain a perfect control over their interest rate target without the further need for additional monetary policy operations, central banks would be expected to continue to implement operational frameworks under which the size of central bank reserves is not completely decoupled from the short-term interest rate, thus exhibiting a certain extent of compensating movements on their central bank balance sheet. As seen from the previous chapters, such movements have been observed in the case of the SNB between the introduction of foreign exchange interventions in 2009 and the later adoption of a floor system in 2011; and in the case of the NBRNM over the entire period of study. As both a presence and an absence of compensating measures on the central bank balance sheet could be considered consistent with endogenous money theory, the present dissertation proposes that this theoretical approach could greatly benefit from paying closer attention to the actual operating procedures of central banks in a context of surplus liquidity. These insights from monetary policy implementation could provide further support of the claim that the composition of the central bank balance sheet would ultimately depend on the chosen method of interest rate maintenance by the monetary authorities.The present dissertation examines only the movements in quantities on central bank balance sheets. Therefore, the previous chapters are centred exclusively around these effects, leaving out considerations associated with potential changes in the level of the interest rate target of the central bank. Endogenous money theory considers the short-term interest rate as a variable under the direct control of the central bank, while the actual level of the interest rate target could be achieved with different corresponding amounts of central bank systems, thus partially separating these two variables in the case of a corridor system and completely decoupling them with the introduction of a floor system. As such, this dissertation addresses the question of the ability of the central bank to achieve the interest rate target of its choice in a situation of surplus liquidity, not the issue of maintaining a level of that target over the period of time. However, some general observations with regard to the sustainability of the situations of the analysed central banks could be carefully advanced. Considering the increase in gross foreign reserves in spite of the rather unfavourable current account position of the country, the ability of the NBRNM to defend a combination of an exchange rate target and an interest rate target could ultimately be said to depend on the availability of foreign reserves or the ability of the monetary authorities to ensure a steady source of their provision.
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 7 day deposits and overnight deposit facility (figure A2.1.1b): Reserve money → ODC liabilities → Other Deposits Excluded from Broad Money, NC (since April 2012) • Compulsory deposit with the NBRM in domestic currency (figure A2.1.1b): ibid. (from June 2008 to January 2010) • 6-month deposit (figure A2.1.1b): ibid. (from February 2011 to Septem-Reserve requirements in foreign currency: Reserve money → ODC liabilities → Other Deposits Excluded from Broad Money, FC • Foreign currency deposits at the CB: Other Liabilities to ODC → Other Deposits Excluded From Broad Money, FC • Government deposits in foreign currency: Central government deposits → Transferable Deposits Excluded from Broad Money, Other FC Monetary policy implementation under foreign exchange accumulation: an endogenous money perspective. Insights from the operations of the Macedonian and Swiss central banks (2005-2020).This dissertation proposes an endogenous money interpretation of the operations of central banks that pursue some type of exchange rate policy and accumulate foreign reserves as a result, by drawing on recent insights from monetary policy implementation. The implications of adopting this approach are twofold. First, the theoretical literature on endogenous money in an open economy needs to be amended to account for recent evolutions of operating procedures, namely the adoption of a floor system, thus relaxing the assumption of an endogenous monetary base while maintaining the notion of an endogenous money supply, even in a situation of an increased liquidity stemming from the balance of payments position of the country. Second, in the absence of a conclusive relationship between foreign reserves and the monetary base, relying on insights from monetary policy implementation could provide more detailed explanation of the movements in the components of the central bank balance sheet. By approaching the issue on a case by case basis and taking into consideration the institutional details of each country, these issues are further explored by analysing the operations of the Macedonian and Swiss central banks. These experiences further reinforce the interpretation of the sterilization process as an outcome of the efforts of the central bank to uphold a short-term interest rate target in a context of surplus liquidity.Keywords: monetary policy, central banks, endogenous money, foreign exchange intervention, monetary policy implementationMise en oeuvre de politiques monétaires en régime d'accumulation des réserves de change : une approche par la monnaie endogène. Aperçus des opérations des banques centrales macédonienne et suisse(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016)(2017)(2018)(2019)(2020).Cette thèse propose une interprétation des opérations des banques centrales qui poursuivent un certain type de politique de change les amenant à accumuler des réserves de change, dans le cadre de la théorie de la monnaie endogène et s'appuyant sur les expériences récentes de mise en oeuvre de politique monétaire. Les implications de cette approche sont doubles. Tout d'abord, la littérature théorique sur la monnaie endogène en économie ouverte doit être complétée pour tenir compte des récentes évolutions des procédures opérationnelles, à savoir l'adoption d'un système de plancher, ce qui conduit à assouplir l'hypothèse d'une base monétaire endogène tout en conservant la notion de masse monétaire endogène, même dans une situation de liquidité accrue résultant de la position extérieure du pays. Par ailleurs, en l'absence d'une relation avérée entre les réserves de change et la base monétaire, s'appuyer sur les expériences de mise en oeuvre de la politique monétaire pourrait fournir une explication plus détaillée des mouvements des composantes du bilan de la banque centrale. En abordant la question au cas par cas et en tenant compte des particularités institutionnelles de chaque pays, ces questions sont approfondies en analysant les opérations des banques centrales de Macédoine et de Suisse. Ces expériences renforcent encore l'interprétation du processus de stérilisation comme un résultat des efforts de la banque centrale pour maintenir un objectif de taux d'intérêt à court terme dans un contexte de liquidité excédentaire.Mots-clés: politiques monétaires, banques centrales, monnaie endogène, accumulation des réserves de change, mise en oeuvre de la politique monétaire
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Table 1 .

 1 1: Private sector uses foreign currency receipts to reimburse previously incurred debt with the commercial bank (Source: Author's representation)

	Central bank	Commercial bank
	Assets	Liabilities	Assets	Liabilities
	+100 foreign reserves	+100 reserves	+100 reserves -100 loans	+100 deposits -100 deposits
	+100 foreign reserves	+100 reserves	+100 reserves -100 loans	

Table 1 .

 1 2: Commercial bank reduces previously incurred debt with the central bank (Source: Author's representation)

	Central bank	Commercial bank
	Assets	Liabilities	Assets	Liabilities
	+100 foreign reserves	+100 reserves	+100 reserves	+100 deposits
	-100 advances	-100 reserves	-100 reserves	-100 advances
	+100 foreign reserves			+100 deposits
	-100 advances			-100 advances
	vis-à-vis the central bank or continue to borrow in lesser amounts. Therefore, the
	expected compensation on the grounds of the functioning of the reflux mechanism

derives from this case, appearing on the central bank balance sheet as an increase in official foreign reserves of the country together with a reduction in the central bank reserve provision to the domestic commercial banking sector. Table

1

.2

shows the balance sheet effect from the functioning of the reflux mechanism at this level, as banks use this newly created domestic liquidity to reimburse their previously acquired debt in reserve balances. A compensating measure would not be needed if the previously acquired debt surpasses the newly created liquidity

Table 1 .

 1 3: Central bank conducts an open market operation with the commercial bank (Source: Author's representa-

	tion)			
	Central bank	Commercial bank
	Assets	Liabilities	Assets	Liabilities
	+100 foreign reserves	+100 reserves	+100 reserves	+100 deposits
	+100 foreign reserves	+100 OMO -100 reserves	+100 OMO -100 reserves	+100 deposits
	+100 foreign reserves	+100 OMO	+100 OMO	+100 deposits

Table 1 .

 1 4: Central bank sells central bank bills to the commercial bank (Source: Author's representation)

	Central bank	Commercial bank
	Assets	Liabilities	Assets	Liabilities
	+100 foreign reserves	+100 reserves	+100 reserves	+100 deposits
	+100 foreign reserves	+100 CB bills -100 reserves	+100 CB bills -100 reserves	+100 deposits
	+100 foreign reserves	+100 CB bills	+100 CB bills	+100 deposits

a revision of the targeted exchange rate parity, thus limiting the sustainability of the given combination of exchange rate parity and interest rate level in a context of an unfavourable balance of payments position

Table 1 .

 1 5: Central bank transfers government deposits from commercial banks to its own accounts (Source: Author's

	representation)			
	Central bank	Commercial bank
	Assets	Liabilities	Assets	Liabilities
	+100 foreign reserves	+100 reserves	+100 reserves	+100 deposits
		-100 reserves +100 GD	-100 reserves	-100 GD
	+100 foreign reserves	+100 GD		+100 deposits -100 GD
	the central bank and the commercial banking sector following the recourse to
	these operations appear in tables 1.1-1.5. Namely, this could be achieved by the

central bank offering an interest-bearing alternative to holding unremunerated reserves, or if applicable, proposing a higher rate on its instruments compared to the rate of remuneration of reserves. When conducting an outright open market

  Table 2.1: Public debt and external public debt statistics for Macedonia (Source: Author's calculations, based on Ministry of Finance and State statistical office)

		2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
	Public debt, as % of GDP	39.2 37.6 39.6 33.2 25.8 23.0 26.2 27.2 32.0 38.3 40.3 45.8 46.6 48.8 47.7 48.4 49.2 61.0
	External public debt, as % of total public debt	65.4 65.8 69.7 64.3 64.8 70.1 72.2 71.7 77.9 66.7 63.3 69.5 67.4 69.7 66.6 68.0 66.9 66.7
	External public debt, as % of GDP	25.6 24.7 27.5 21.4 16.7 16.2 18.9 19.5 24.9 25.6 25.5 31.8 31.4 34.0 31.7 32.9 33.1 40.2
	12 This had been the case for 2005, following the issue of the first Eurobond (NBRM, 2006, p.100);
	2006, marked by the receipt of funds from the last large privatization (NBRM, 2007a, p.79); 2011,
	through a large government drawdown on IMF's Precautionary Credit Line and receipts from the
	World Bank (NBRM, 2012, p.98-9); for 2014 and 2016, characterized by the issuance of the third
	and fifth Eurobond (in the absence of large debt repayments for those years) but somewhat lower
	net foreign exchange purchases of NBRNM (NBRM, 2015, p.27, 2016, p.12); and 2018, following

the receipts from the sixth government Eurobond and significant net foreign exchange purchases

(NBRNM, 2019, p.11, 42-3)

.

13 

Net foreign assets that dominate the asset side (figure 2.3a), are calculated as the difference in foreign assets and liabilities incurred by the central bank. However, they continue to include the proceeds brought on by another institutional sector -the government (section 2.2.1).

Table 2 .

 2 2: Increase in government borrowing abroad in foreign currency and from foreign private banks (Source:

	Author's representation)			
	Foreign commercial bank	NBRNM
	Assets	Liabilities	Assets	Liabilities
	Government securities in FC +10	Government		
		deposits in FC		
		+10		
	Government securities in FC +10	NBRNM	Foreign reserves	Government
		deposits in FC	at FCB +10	deposits in FC
		+10		+10

Table 2 .

 2 3: Reserve deposits in foreign currency (Source: Author's representation)

	NBRNM		Commercial bank
	Assets	Liabilities	Assets	Liabilities
			Reserves	
	Foreign reserves		(Other deposits at the	Foreign liabilities
		Reserves	CB in FC)	
	(Other deposits in FC)		

Le chapitre 1 présente les principales contributions à la théorie de la monnaie endogène et à son extension en économie ouverte, connue sous le nom de thèse de la compensation, en comparant ses principales propositions aux définitions précédentes de la stérilisation et en soulignant les différences dans l'interprétation du phénomène observé. Ce chapitre propose de s'appuyer sur les expériences des nombreuses banques centrales d'économies avancées et de l'évolution de leurs cadres opérationnels dans le nouveau contexte d'augmentation de la liquidité. À la lumière de ces enseignements tirés de la mise en oeuvre des politiques monétaires, le chapitre tente d'amender la théorie de la monnaie endogène en économie ouverte, en soutenant qu'il serait tout à fait possible pour une banque centrale qui accumule d'importantes réserves de change d'adopter un système de plancher et de maintenir ainsi un contrôle quasi parfait de son taux d'intérêt directeur, sans avoir à recourir à des mesures compensatoires. Sur la base de l'argument de causalité inversée,

The sterilization coefficient could therefore take values between 0 and -1, where 0 implies the absence of a neutralizing effect and consequently a direct one-to-one effect of foreign reserve accumulation on the monetary base, while -1 implies no change whatsoever. A coefficient lower than -1 would represent an even stronger response of the domestic asset variable to the observed change in foreign reserves.

Previously known as NBRM. This abbreviation might appear in some of the sources cited further below and it refers to the same institution.

IMF's Annual Reports on Exchange Arrangements and Exchange Restrictions for 2003-2020 (between 2003 and 2008 as 'other conventional fixed peg arrangement', following the previous IMF classification methodology).

Another possible limitation, irrespective of the exchange rare regime, could include an interdiction of the central bank to issue its own securities (as in the case of Brazil, see ScalcoMacalos (2021, p.127)).

Systemic Transformation Facility (STF), followed by a Stand-by Arrangement the following year.

These methodological changes could explain the shift in the of the movement of the official nominal exchange rate, presented in figure2.1 at the beginning of 2010.

The information on the size and movements on these two segments of the foreign exchange market can be found in the annual reports (in detail for the first several years of the analysis, from 2003 until the financial crisis.)

A list of the IMF-supported programs pre-2003 can be found inIMF (2004, p.84) andNacevska (2002, p.44) 

The deposits denominated in foreign currency and the deposits indexed in foreign currency (both categories predominantly in euros), constitute the broader category of deposits with a foreign currency component.

résistance institutionnelle, in French.

This information is also available in the Annual reports of NBRM between

and 2020.

This would correspond to Transferable deposits, in NC as part of the monetary base. See appendix A2.1.3 and figure 2.4

As of 2021, the reserve ratio on foreign currency liabilities is 15%, while the ratio on the requirements in domestic currency is 8%. These levels remained unchanged since 2013 (ibid.).

In reality, there are also other retail payment systems that constitute the whole payment infrastructure. For more information, see(BIS, 2013). The value up to which payments can be cleared through KIBS was set at 1 million MKD.

As the maintenance period was one month, and the auctions took place every Wednesday.

The data on the daily average percentage of the fulfilment of the reserve requirement, which shows the patterns of fulfilment during the maintenance period, is not available for the period prior to 2010.

The recourse to the overnight credit facility was still rarely used, granted twice in 2003, four times in 2004 and two times in 2005[START_REF] Nbrm | National Bank of the Republic of Macedonia[END_REF](NBRM, , p.34, 2005, p.40), p.40).

The interbank rates shown in this figure2.6 are the so-called MBKS (weighted average rates on interbank transactions with deposits between all banks and with different maturities, on all market segments).

Additionally, the central bank stopped remunerating the required amount since the beginning of 2014(NBRM, 2014, p.50-1).

The potential liquidity demand for an individual bank, according to these rules, depends on 'the balances on the bank accounts on the last day of the reserve maintenance period, the liquidity effect of the due monetary instruments on the auction day, the effect of the due interbank claims and liabilities as well as on the reserve requirement for the following period'(NBRM, 2014, p.48).

See section 2.2.3 and appendix A2.1.3.

See the Operating rules of MIPS (the version applicable to this period would be the one from December 2016).

Outlined in Article 5 paragraph 1 of the National Bank Act of 3 October

2003, following the constitutional mandate of the central bank.

According to IMF's AREAER, during the period of exchange rate floor, after a brief period of 'other managed', the exchange rate was classified as 'stabilized arrangement' during 2012, given that the Swiss franc remained at a rather narrow margin of 2% of the announced exchange rate floor(IMF, 2013). During 2014 and until the end of the exchange rate floor, the regime was classified as de facto 'crawl-like'.

The bilateral repo operations can be both liquidity-providing and liquidity-absorbing and have been used typically overnight -data on the concluded fine-tuning operations for the period until the end of 2008 can be found in the weekly Important monetary policy data reports by the SNB, in the section 'Daily results of monetary transactions (Repos)'. These reports also include information on the direction, maturity and amounts of both fine-tuning and weekly main financing operations.

The payment and settlement system, the Swiss Interbank Clearing (SIC) is a real-time gross settlement system where all payments are settled individually -furthermore, there is no specific retail payment clearing house in Switzerland(BIS, 2011; SNB, 2021b). For more information on the introduction and the first years of functioning of the Swiss repo market, see[START_REF] Kraenzlin | The Characteristics and Development of the Swiss Franc Repurchase Agreement Market[END_REF].

Except for the rise in reserve deposits of commercial banks in 2013, which was done at the expense of 'Other sight liabilities' as a result of PostFinance obtaining a domestic banking licence(SNB, 2014, p.41). Furthermore, the reserve balances of non-banks are not part of the monetary base (including the definition of 'Reserve money' of the IMF IFS dataset), see alsoKraenzlin (2007, p.253) andBorsani et al. (2007, p.284-5).

SARON (Swiss Average Rate Overnight) is calculated on the basis of concluded transactions of the overnight maturity in the secured market. First introduced at the end of August 2009(SNB, 2010a, p.57), the values of SARON in figure3.3 that precede this date, are based on historical data (and are published by SIX Group).

The minimum reserve requirements (as they are called in Switzerland) are to be fulfilled as at least 2.5% of the calculation base, which includes the total of sight and time deposits of banks plus 20% of their savings deposits, where this base is obtained as an average over the three months preceding the reporting period (for more information, see BIS (2020)).

between the SNB and the Federal Reserve during this period, seeGoldberg et al. (2011, p.8).

In contrast to the swap operations concluded with other central banks (which previously appeared as a separate entry on the central bank balance sheet), the foreign exchange swaps concluded between the SNB and its counterparties get registered under foreign exchange assets, with an increase in central bank reserves as a direct counterpart on the liability side.

More precisely, it had been based on the required amounts for November 2014, multiplied by 20. For the counterparts that held sight deposits accounts but were not subject to reserve requirements, a fixed level exemption threshold had been established(SNB, 2016, p.50).

a2.1.2 Choice of data source and level of data disaggregation

The balance sheet reports by the statistics department of the NBRNM have been