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Introduction
One of the main contributions of Modern Money Theory (MMT) has been to explain why monetarily sovereign governments have a very flexible policy space. Not only can they issue their own currency to pay public debt denominated in their own unit of account, but also any self-imposed constraint on budgetary operations can be by-passed easily. Through a detailed analysis of the institutions and practices surrounding the fiscal and monetary operations of several countries, MMT has provided institutional and theoretical insights into the inner workings of economies with monetarily sovereign and non-sovereign governments (See Tymoigne and Wray 2003 for comprehensive references). As one may expect, MMT has generated some critiques, especially regarding the conclusions that MMT reaches based on a consolidated federal government. Critics argue that this consolidation does not describe the current institutional framework that constraint the financial operations between the Treasury and the central bank. They also argue that consolidation leads to counterintuitive conclusions in terms of the role of taxes and bond offerings, and that it promotes irrelevant or even dangerous policies (e.g. Fiebiger (2012) and Lavoie (2013)).
Some counter-critiques have been provided by Fullwiler et al. (2012), Wray (2012) and Tymoigne and Wray (2013) that have involved removing the consolidation hypothesis. In that case, the Treasury collects taxes and issues securities before it can spend. However, federal taxes and bond offerings also serve another highly important function that is overlooked in standard monetary economics. Specifically, taxes and bond offerings result in a drainage of funds from the banking system and MMT carefully analyzes the implication of this fact. From that analysis, MMT argues that taxes and bond offerings are best conceptualized as devices that maintain price and interest-rate stability respectively (of course, the tax structure also has some important role to play in terms of influencing incentives and income distribution; something not disputed by MMT). Put in terms of the circuit approach, taxes and bond offerings are part of final finance (funding), and monetary injection by the central bank is part of the initial finance (financing).
By combining the circuit analysis with an institutional analysis of the U.S. Treasury and Federal Reserve financial interrelations, the paper shows that the theoretical conclusions reached by MMT under a consolidated government can be extended to a case for which the Treasury and the central bank are separated. While there are institutional constraints on financial operations within the federal government, the paper shows that there are also institutional means to bypass these constraints. As such the Treasury is involved in monetary policy and the central bank is involved in fiscal policy in such a way that the interconnectedness of the Treasury and the Central bank in the United States is strong, and in fact necessary for the smooth operations of the monetary system operated by the U.S. federal government. The first part briefly presents MMT using the circuit approach in order to set up the theoretical framework used in the rest of the paper. The second part analyzes the role of the Treasury in monetary policy. The third part focuses on the fund raising cost and mechanisms of the Treasury and, through them, the role of the Federal Reserve in fiscal operations. 
1. Modern Money Theory: A Brief Introduction with Circuit Theory
One of the goals of MMT is to complement the existing literature on the endogeneity of the money and reserve supply developed by (Horizontalist) Post Keynesians and the Circuitists. MMT does so by including the role of fiscal operations and the coordination they entail between the Treasury and the central bank. 

The theory of the circuit (Graziani 1990) is a good starting point to present some of the insights of MMT. Like all theories, it makes simplifications in order to draw causalities from logical reasoning. From the circuit theory, one can better understand Keynes’s point that spending is what makes saving possible (Keynes 1939), and the importance of distinguishing financing (initial finance) from funding (final finance). Parguez (2002) and Bougrine and Seccareccia (2002) showed how circuit theory can be extended to include the state, and reached similar conclusions to MMT.
Most MMT proponents simplify their analysis by reasoning within a simple economy with a consolidated (federal) government (Figure 1). The government injects currency (to simplify, the paper broadly defined currency to include both immaterial and physical monetary instruments) by spending, and levies taxes that must be paid with this currency. The government also provides advances of government currency to other sectors (private domestic sector, domestic state and local governments, and foreign sector) that must be serviced with government currency. This government is assumed to be free of self-imposed constraints on its financial operations. This is similar to the case of two hundred years ago when the Treasury issued currency to provide means of payment for the economy, and imposed taxes to be paid in that currency. 

FIGURE 1 HERE
A logical conclusion is that the injection of government currency through expenditures or advances (initial finance) must occur before the destruction of currency through tax enforcement and repayment of advances (final finance); currency must be injected before it is destroyed. Logically, taxes are not a financing source, they are part of the destruction of government currency, i.e. they return currency to the issuing government. Another conclusion is that taxing, bond offerings, and monetary creation are not mutually exclusive financial operations; they all occur but at different stages of the circuit. They are complementary means for the government to work smoothly with the rest of the economy. The government injects currency to obtain what it wants. Tax enforcement is part of the reflux mechanism, it leads to a decline in the disposable income of non-government sectors and a return of government currency to the government. The reflux of government currency, and hence the reduction of disposable income, helps to preserve the value of the currency.

While critics agree that this circuit may represent what happens in the past (e.g., Massachusetts colonies), they find this circuit too simple to represent the current financial operations of the federal government that clearly separate the Treasury and the central bank (Fiebiger 2012; Lavoie 2013). In order to address this issue, Figure 2 removes the consolidation assumption of the federal government (grey area). The central bank is the sole issuer of government currency (CB currency). Figure 2 assumes the central bank directly advances funds to the Treasury, which it is institutionally grounded even today in the U.S. 

Treasury taxes the population, which not only decreases non-government bank accounts but also drains bank reserves as funds are moved to the Treasury’s account at the Fed (“receipt of CB currency”). Treasuries offerings lead to the same simultaneous effect on bank accounts and bank reserves. Once the Treasury has funds in its account at the central bank it can spend (“spending of CB currency”). Logically, injections of CB currency must come before its destruction. This means the central bank must advance CB currency either to the non-government sectors or to the Treasury before any of the following can occur: tax collection, treasuries purchases by non-government sectors, and spending by the Treasury. To put it succinctly, the central bank is the monopoly supplier of CB currency, Treasury spends by using CB currency, and since the Treasury obtains CB currency by taxing and issuing treasuries, CB currency must be injected before taxes and bond offerings can occur. 

The rest of the paper applies this circuit to the United States to see which institutional settings are at play in different parts of the circuit (above named 1, 2 and 3). It will be shown that while there are institutional constraints on the financial operations between the U.S. Treasury and the Federal Reserve, they can be, and are, bypassed in such a way that one reaches similar conclusions to the one made with a consolidated government.
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2. Monetary Policy: The Role of the Treasury
2.1 Fiscal Balance and Interest-Rate Stability
A fiscal deficit lowers the federal funds rate (FFR), which tends to lower other interest rates given everything else. While this was quite controversial when first noted by MMT proponents, it is now getting more accepted (Lavoie 2013). This ought to be the case because this conclusion is not theoretical but rather factual. It comes from by the balance sheet accounting of the Federal Reserve (Figure 3).
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L1 is approximately the monetary base (Treasury currency held by the domestic private sector must be added), and L2 is the outstanding amount of Federal Reserve notes and Federal Reserve accounts held by the Treasury. Given that a balance sheet must balance we know that:

L1 ≡ A1 + A2 – L2 – L3
With:

∆L2 = T + ∆B – G

Where T represents CB currency obtained from taxes, ∆B represents CB currency obtained from bond offerings, and G represents Treasury’s spending. To simplify, all economic transactions involve electronic transfers of funds (no use of Federal Reserve or Treasury physical currency). As the Treasury spends (L2 goes down), the amount of reserves held by banks rises (L1 goes up) simultaneously with the bank accounts of non-bank economic units. As the Treasury taxes (L2 goes up), the amount of reserves held by banks declines (L1 goes down). If the Treasury spends more than it taxes (i.e. runs a deficit), there is a net increase in L1. Surpluses lead to exact opposite effect; they drain reserves out of the banking system and so reduce the monetary base. 

An important point is that net changes in L1 that result from fiscal operations are not the result of a demand from banks, they are exogenous to take the Post Keynesian terminology. Given that the demand for reserves by banks is almost perfectly inelastic, in normal times any
 excess reserves (i.e. reserves held beyond what is required) will tend to push down the FFR toward zero and any shortage of reserves will drive up the FFR rapidly. Thus, the Federal Reserve must offset Treasury’s fiscal operations unless it targets a FFR of 0 percent or gives up FFR targeting. Both the Treasury (part 3) and the Federal Reserve (part 1) are involved in these reserve-management operations to maintain interest-rate stability. 
If one focuses on a fiscal deficit, the Federal Reserve drains excess reserves by moving A1 in the opposite direction of L2; the traditional open market operations (OMOs). Open-market sales involve selling treasuries to banks so that A1 declines and unwanted excess reserves are drained (L1 declines). However, the central bank has a limited amount of treasuries that it can use for OMOs, so the Treasury must supply an adequate amount of treasuries for FFR targeting to be effective. 
More broadly, a growing economy requires a growing monetary base,
 and so a growing amount of assets held by the Federal Reserve given the FFR target, which usually means that the amount of treasuries held by the Federal Reserve must rise. If there is a fiscal surplus, the outstanding amount of treasuries shrinks, which is a problem for a central bank that performs OMOs with that financial instrument. In addition, if the Federal Reserve acquires a too high proportion of treasuries, it will disturb the liquidity of the treasuries markets and so the foundation of financial markets. In order to avoid that, the Federal Reserve imposed on itself a cap in terms of the proportion of treasuries that it can hold (35 percent for T-bills, 15 percent for T-bonds) (Marshall 2002). 
The growing fiscal surpluses of the late 1990s created a problem for the Federal Reserve. The Federal Open Market Committee started to discuss what alternative securities the Federal Reserve could buy if surpluses continued as predicted by the Government Accountability Office. Leaving the United States for a moment, the Australian Treasury was in the same situation in the early 2000s and came to the conclusion that treasuries were crucial for a well-functioning financial industry. As a consequence, the Australian Treasury decided to continue issuing treasuries even though it was running surpluses (Common Wealth of Australia 2003). An alternative answer to this problem is for the central bank to issue its own interest-earning liabilities (e.g., the Swiss National Bank issued its own bills from October 2008 to July 2011).
Beyond the provision of an adequate supply of treasuries, the Treasury is also involved in FFR targeting through the use of the Treasury tax and loan accounts (TT&Ls). TT&Ls are accounts of the Treasury at private banks. These accounts were first set up in 1917 to receive proceeds of Liberty bond offerings, and in 1948 they also began to receive tax collections. The Treasury does not spend out of these accounts. When it needs to spend, the Treasury transfers funds from its TT&Ls to its general account at Federal Reserve. The Treasury general account (TGA) is the main part of L2 and transfers of funds from the TT&Ls into the TGA drain reserves (L2 goes up, L1 goes down) (U.S. Treasury 1955; U.S. Senate 1952, 1958). 
TT&Ls were created explicitly for the purpose of smoothing the impact of Treasury fiscal operations on reserves (Part 3). For example, when the Treasury receives tax payments, it does not immediately transfer funds into its TGA but rather keeps them in its TT&Ls. This helps tremendously the Federal Reserve estimate reserve-supply conditions in the federal funds market, and so to know how many OMOs are needed on a daily basis (Bell 2000; U.S. Treasury 1955; MacLaury 1977; Meulendyke 1998). 

2.2. Treasury’s Monetary Policy during the 2007-2008 Crisis
Under usual circumstances, OMOs and TT&L transfers are enough to help stabilize the FFR at its target but these tools became insufficient during the recent financial crisis. In December 2007, the Federal Reserve started to provide reserves to banks with liquidity problems through the Discount Window and emergency credit facilities (Term Auction Facility followed by many others). These banks then paid their creditors who turned to the federal funds market to lend these additional funds. At that time, the FFR target was 4.25 percent and the Federal Reserve removed any unwanted reserves induced by the emergency advances. The goal was to maintain excess reserves low by removing any amount of non-borrowed reserves inconsistent with the FFR target, while helping financial institutions in difficulty through the provision of borrowed reserves. As Figure 4 shows, in order to prevent excess reserves from rising steeply, non-borrowed reserves had to become negative to offset the large increase in borrowed reserves.

FIGURE 4 HERE

In six months, the Federal Reserve sold about 40 percent of its treasuries, and it had about $480 billion left in June 2008. The amount of treasuries available for OMOs was actually smaller because, in March 2008, the Federal Reserve started to lend some treasuries for a month through the Term Securities Lending Facility (TSLF). In June 2008, the unencumbered amount of treasuries available for OMOs was around $360 billion. By June 2008, a period of relative calm had set in and emergency borrowing at the Federal Reserve no longer grew. The Federal Reserve had been successful at maintaining the FFR around its target that was down to 2 percent since April 2008. It was, however, evident that the Federal Reserve would rapidly run out of treasuries if more emergency advances occurred with a FFR target significantly above zero. 
On September 15, the failure of Lehman Brothers triggered a panic. The Federal Reserve responded by providing funds through emergency credit facilities to banks and AIG, through swap liquidity lines to foreign central banks, and through advances to special purpose entities.
 By October 2008, it had injected about $1.5 trillion of Federal Reserve currency through these means (Figure 6), which generated an amount of excess reserves that was inconsistent with a FFR target of 2 percent. However, draining $1.5 trillion of reserves would have required selling many more assets than the amount of unencumbered treasuries that amounted to about $250 billion in October and that was potentially needed for the TSLF. Instead the Federal Reserve used two strategies. The first strategy was to progressively lower the FFR target to 1.5 percent in early October, 1 percent at the end of October, and 0 to 0.25 percent in mid-December 2008. However, before it reached that 0 percent FFR target, the Federal Reserve had to drain unwanted excess reserves, and this is where a second strategy was employed that involved the Treasury in two ways.
First, as shown in Figure 5, Treasury transferred funds into its TGA that went from $5 billion in 2007 to $35 billion in 2008 and eventually $110 billion in 2009. Most of the funds came from its TT&Ls that declined from $70 billion in 2007 to $39 billion in 2008 and $2 billion in 2009. Second, given that the Federal Reserve was unwilling to sell its remaining unencumbered treasuries, it asked the Treasury to issue T-bills to drain reserves: 

	Today [September 17, 2008], the Treasury Department announced the initiation of a temporary Supplementary Financing Program. The program will consist of a series of Treasury bill auctions, separate from Treasury’s current borrowing program, with the proceeds from these auctions to be maintained in an account at the Federal Reserve Bank of New York. Funds in this account serve to drain reserves from the banking system, and will therefore offset the reserve impact of recent Federal Reserve lending and liquidity initiatives. (New York Federal Reserve Bank Website)


The Treasury issued the following statement:
The Treasury Department announced today the initiation of a temporary Supplementary Financing Program at the request of the Federal Reserve. (U.S. Treasury Website)

The outstanding amount of supplementary-financial-program (SFP) bills rose rapidly to $560 billion at the end of October 2008 and stayed there for a month. All funds obtained were put into a Treasury Special Funding Account (TSFA) at the Federal Reserve. After November, the amount of SFP bills declined quite dramatically, which led to instability in short-term markets. The Federal Reserve asked for more assistance but the Treasury was reluctant to help because of a growing debt-ceiling debate in Washington, DC. Ultimately, the Treasury agreed to roll over $200 billion of SFP bills, even though at the end of 2009 and beginning of 2010 their outstanding amount dropped to almost zero. After February 2011, the outstanding of amount of SFP bills progressively declined and by August 2011 all SFP bills had matured.

Overall, the Treasury helped drain up to $610 billion of reserves in October and November 2008 via the TT&L transfers and the SFP bills. This was enough to drain most the injections of borrowed reserves (that peaked around $700 billion in October and November 2008) but not injections of Federal Reserve currency through swap lines and advances to special purpose entities. While Treasury operations were not enough to bring the FFR close to its target—the FFR was consistently 60 basis points or more below target (Figure 7)—they prevented a complete fall of the FFR to zero. In theory, the SFP bill rate provided a floor to the FFR as Treasury bills trade at a rate slightly below the FFR, but the FFR fell below the rate on SFP bills because not enough of them were supplied to financial institutions with excess reserves. With the introduction of interest payments on reserve accounts on October 9 2008, SFP bills became theoretically redundant; however the Treasury kept issuing them for at least two reasons (Santoro 2012, 8). First, SFP bills removed a substantial amount of reserves and so helped to preserve interest-rate stability. While the interest rate on reserve accounts is supposed to provide a floor for the FFR regardless of the amount of excess reserves, this only applies if all entities with Federal Reserve currency can get an interest-paying account at the Federal Reserve, which is not the case for government-sponsored enterprises and some international institutions (Kahn 2010). Second, offerings of SFP bills satisfied a demand by the financial industry for default-free financial instruments.
From what the preceding sections show, one can conclude that the Treasury has issued securities for other purposes than its financial needs. One reason is to provide a means of payment to the country, another is to help the Federal Reserve in its interest-rate stabilization operations, a third one is to help financial institutions meet their capital requirements and to provide a foundation upon which all other securities are valued by providing a proxy for the risk-free rate. MMT argues that these reasons for issuing treasuries are much more relevant in a monetarily sovereign government, because they do not result from a self-imposed constraint. They respond to a genuine need of the economic system unless an interest rate is paid on Federal Reserve accounts (with a rate varying with the maturity of the account much like for traditional demand and savings deposits), and there is wide access to Federal Reserve accounts for financial institutions. 
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3. Fiscal Policy: The Role of the Federal Reserve 
3.1 Financial Constraints and Means to Bypass Them
Under current budgetary procedures, if the Treasury deficit-spends it must obtain Federal Reserve currency by selling securities to economic units other than the Federal Reserve (provided that there are not enough funds in the TGA and TT&Ls) (Part 3). The federal government has at least four ways to bypass this budgetary procedure. The first one is the issuance of monetary instruments by the Treasury. The second way is to allow banks to buy treasuries by crediting TT&Ls instead of paying with Federal Reserve currency. The third way is to allow the Federal Reserve to provide a direct emergency or regular credit line to the Treasury (Part 2). The fourth way is for the Federal Reserve to provide funds indirectly to the Treasury through financial institutions (Part 1). The federal government uses, or used, all these different techniques. 
Regarding the first three methods to bypass the financial constraint, in the past the Treasury was responsible for a significant quantity of the money supply and it printed United States notes until the 1960s. Of course, coins are still issued by the Treasury and it could stamp coins of any denomination. Beyond the issuance of monetary instruments, in the 1950s, the Treasury also issued Tax Anticipations bills similar to the ones issued by the Massachusetts colonies. The bills were accepted at face value on a specific date for payments of income taxes. In addition, the Treasury allowed banks to pay for the bills by crediting the TT&Ls. A central goal of allowing TT&Ls crediting was to coordinate with the Federal Reserve in order to maintain interest-rate stability, by preventing a drainage of reserves:
The Treasury, on several occasions in the past, has permitted qualified depositary banks to make payment by a credit to the Treasury’s account on their own books. The purpose of this provision was to facilitate the marketing of new offerings at times when member bank reserves were subjected to abnormal pressures. (Federal Reserve Bank of Richmond 1952, 7)
Beyond issuing Tax Anticipation bills, Treasury also purposely used to run down its TGA right before major tax collections in order to minimize disruption in the reserve supply; two fiscal methods of reserve-management that had the opposite purpose of the SFP bills (U.S. Senate 1952). Monetary financing by private banks occurred on a regular basis before 1929 through the war loan deposit accounts (the former name of TT&Ls) (Garbade 2008). This was not done at the discretion of banks. The Treasury told banks if they could buy bills by crediting the TT&Ls. The Treasury has not allowed banks do to this since October 1989 (U.S. Treasury 1989).
Beyond the issuance of monetary instruments and monetary financing by private banks, a third way for the Treasury to bypass its self-imposed financial constraints is through the direct involvement of the Federal Reserve. In the past, the Federal Reserve sometimes purchased treasuries directly from the Treasury either because an offering failed or because of a low TGA before tax receipts. 
Prior to 1935, there was no restriction on treasuries purchases by the Federal Reserve. It could buy treasuries directly from the Treasury and the open market. The 1935 Banking Act amended Section 14 of the Federal Reserve Act to prohibit the Federal Reserve from purchasing treasuries directly from the Treasury. This was quite inconvenient for the Treasury because:

Treasury has huge outpayments before tax receipts come in—we used to have securities maturating and interest due the 15th of March before the taxes came in—and in the meantime we had an overdraft, we were busted, and the Federal Reserve used to lend us money at those times (Burgess in U.S. Senate (1957, 897))

In order to bypass the 1935 constraint the Treasury used the following financial trick:
Since under this law the Treasury could not borrow directly from the Federal [Reserve], we would sell to the commercial banks, participation in this overdraft. They would have lots of money, because we just had redeemed some securities and had not collected taxes (Ibid.)

By repaying some maturing securities, the Treasury provided the reserves needed by banks to purchase short-term certificate of indebtedness. 

At the request of the Federal Reserve, that needed help to preserve stability in the money market, the 1942 Second War Powers Act removed the 1935 restriction subject to reapproval by Congress every two years (Board of Governors of the Federal Reserve 1942; U.S. House 1947; U.S Senate 1957). The Act allowed the outstanding amount of treasuries directly purchased by the Federal Reserve to be at most $5 billion at any time. This was mainly used as an emergency source of funds in case the outstanding amount of the TGA became too small:
The existence of the direct-purchase authority provides us with a margin of safety which permits us to let our cash balance fall to otherwise unacceptably low levels preceding periods of seasonally heavy revenues. […] The direct-purchase authority is available to provide an immediate source of funds for temporary financing in the event of a natural emergency on a broader scale. While this has never happened, it is conceivable that financial markets could be disrupted at a time when large amounts of cash had to be raised to maintain governmental functions and meet the emergency. (Altman in U.S. House (1978, 10))

Chairman Martin provides the Federal Reserve’s perspective on this financial facility for the Treasury:
The use of this authority by the Federal Reserve enables the Treasury to avoid creating unnecessary financial strains that would otherwise occur if it had to draw heavily on its accounts especially during periods immediately preceding tax payment dates. Temporary Treasury borrowing at such times, followed by prompt repayment from the proceeds of tax payments, provides a smooth operating mechanism, without the abrupt money market fluctuations that would otherwise occur. (Martin in U.S. House (1962, 12))
One may note again that a central purpose of this financial channel was to avoid the potential adverse impact on the federal funds market from the need to replenish the TGA. In this instance, fiscal policy and monetary policy goals were conflated.
Figure 8 shows that the Treasury used this source of funds relatively rarely and usually for less than a week at a time, mostly before major tax receipts. While $5 billion was the maximum limit set by Congress, the Board of Governors had the discretion to set that limit lower. In practice, the maximum amount of “special short-term Treasury certificates” that the Federal Reserve was willing to buy varied between $500 million and $5 billion. The limit was set usually around $1 or $2 billion, but the Federal Reserve did move up the limit temporarily if needed by the Treasury. A June 8, 1979 Act (Public Law 96-18) allowed this power of Federal Reserve Board to lapse after 1981, but the Board kept that power until the end of 1983 (Board of Governors of the Federal Reserve 1983). 
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From the 1980s, this financial procedure became unnecessary as the Treasury coordinated with the Federal Reserve to keep around $5 billion in its TGA at any time, and as treasuries auctions became more successful. The Treasury took quite a long time to figure out how to offer properly its longer-term securities on the primary market. Well into the 1960s, the Federal Reserve would help by being a net buyer of bonds and notes in the primary market. A major reason why offerings were not successful had to do with the technique of issuance of bonds and notes for which auctioning was not well established until the 1970s. Bills auctions were immediately successfully (Garbade 2004, 2008; Hallowell and Williamson 1961). 
Today, the most common way for the government to bypass its self-imposed financial constraints is through a fourth artifact. Even though the Federal Reserve is not allowed to increase its holding of treasuries by participating in the primary treasuries market, it is indirectly involved in providing funds to the Treasury through three channels. First, it finances the primary dealers that participate in the treasuries auctions, and it does so by accepting treasuries as collateral for repos or by buying treasuries outright (Part 1). The Federal Reserve is a major holder of treasuries with usually more than 10 percent of outstanding public debt held by the public in the portfolio of the Federal Reserve (Figure 9). Thus, special dealer banks always stand by to purchase treasuries (Part 3) and the Fed ensures there are sufficient funds to do so (Part 1). While the Federal Reserve is not directly buying treasuries from the Treasury, the end result is exactly the same as if it did (Part 2). Second, the Federal Reserve is actively involved in setting the entire yield curve of treasuries either by focusing on the short end of the curve and influencing expectations about future short-term rates, or by buying and selling long-term treasuries in the secondary market (Part 1). Third, the Federal Reserve is still a major participant in the primary market because it buys new treasuries to replace its maturing treasuries, which helps to ensure smooth refinancing operations for the Treasury (Part 2) (Edwards 1997).
One can conclude from the previous points that there is nothing written in stone in terms of financial operations of the federal government. If tomorrow nobody is willing to take treasuries, the Treasury, with or without the help of the Federal Reserve, has means to bypass that problem if it chooses to use them. In practice, the Federal Reserve has always helped the Treasury when needed; either by purchasing unwanted treasuries in the primary market, or by providing advances directly to the Treasury, or by advancing funds to primary dealers of treasuries, or by providing a refinancing source to the Treasury. The theoretical implication that MMT draws from this is that one can simplify the economic analysis without loss of generality by assuming that the Federal Reserve directly finances the Treasury. 
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3.2 Cost of Public Debt
A monetarily sovereign government is able to have perfect control over the interest rate it pays on its debt. In practice, monetarily-sovereign governments have chosen to go half way, not perfectly controlling but also not letting interest rates go out of control. This semi-control comes in three ways. One is through the bidding process in the primary market for treasuries, another is through interest-rate-management strategies described in Section 2.2, and a third method is through debt management. This control of the cost of the public debt is important for the sustainability of the public debt, with sustainability understood in terms of low inflation rather than capacity to pay (Fullwiler 2006).
In a treasuries auction, two types of bidding are possible: competitive and non-competitive bidding. Non-competitive bids means that participants accept whatever discount rate is determined at the auction. This type of bidding was introduced in 1947 to widen the market for bills among small bidders. For competitive bids, the government set up the auction to get the highest possible price for its securities (i.e. the lowest possible yield).

Since November 1998, all Treasury securities have been auctioned according to the uniform-price method. […] Previously, most securities had been issued according to the multiple-price method, meaning that securities were awarded at prices corresponding to the yield of each successful competitive bid. In such auctions, bidders must be concerned with the ‘‘winner’s curse’’—the tendency for a successful bidder to pay a price higher than the value assessed by other auction participants. By mitigating the winner’s curse, the uniform-price auction may elicit more aggressive bids, possibly increasing the Treasury’s revenue. (Dupont and Sack 1999, 788)

As noted earlier, it actually took a few decades for the Treasury to figure out the best offering mechanisms as oversubscriptions or auction failures were quite common until the 1970s. Yield-auction instead of price-auction improved further the success of auctions, as did single-price auctions.
Beyond the auction mechanisms, the interest-rate policy of the Federal Reserve plays a crucial role in determining the level and slope of the yield curve on treasuries through its current and expected FFR. The correlation between FFR and T-bills is almost perfect and correlation between FFR and T-bond rate is very high because they are linked through expectations about future FFRs. Under exceptional circumstances, the Federal Reserve also set the entire treasuries yield curve. For 9 years (1937-1945), the bankers’ acceptance rate (the equivalent of the FFR at the time) was set at 7/16 of 1 percent (0.4375 percent); from 1942 to 1947, the T-bills rate was set at 3/8 of 1 percent (0.375 percent), and T-bond rate was set almost perfectly at 2.5 percent from 1942 to 1945 (Figure 10). The recent Quantitative Easing policy is another example of similar yield curve targeting, albeit not as strong as during World War Two. 
Finally, the Treasury may improve the control over the cost of its debt by choosing the term to maturity it wants. This choice partly depends on what demand exists for a certain maturity as some participants in financial markets ask the Treasury to issue bonds with more or less long maturity depending on their own needs (for example, Treasury recently reissued 30-year treasuries to respond to a demand by pension funds). If the Treasury wants to closely align its cost to the FFR or if conditions are such that few wants to buy long-term treasuries, Treasury may decide to issue only T-bills. In that case, the cost of the public debt will be totally under the control of the Federal Reserve. However, the Treasury usually also issues longer maturity securities, partly to fulfill the needs of financial-market participants for long-term default-free liquid assets, and partly to avoid frequent refinancing at a higher interest rate if the FFR target goes up. Thus, if cost is the only consideration, it is easy for the Treasury to be less subject to potential volatility in the long-term treasuries market by shortening the maturity of its outstanding debt. More broadly, MMT argues that, for a monetarily sovereign government, the interest rate on public debt is a policy variable rather than a market-determined variable.
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Conclusion
MMT has provided a theoretical framework to think about how monetarily sovereign governments operate and their impacts on the economy. It argues that it is relevant for theoretical purposes to aggregate the central bank and the Treasury into a government sector that finances itself through monetary creation, and that taxes and bond offerings are central to maintain the stability of the financial system beyond the fiscal needs of the Treasury. In doing so, MMT reaches a conclusion similar to a conclusion Keynes reached a long time ago: “A government which has control over the banking and currency system can always find the cash to pay for its purchases of home-produced goods” (Keynes 1940 (1972), 416).
While some critics of MMT have claims that the consolidation hypothesis lacks descriptiveness because it ignores important institutional constraints, if it is descriptiveness that one wants then one should include all institutional aspects. That means including institutional aspects that allow to bypass the existing self-imposed financial constraints on the federal government. This paper provides some additional evidence that the self-imposed financial constraints on the Treasury and Federal Reserve are quite loose, and have been bypassed easily when too constraining or when the stability of the financial system has been a primary concern. 
The financial operations of the Treasury and the Federal Reserve are so intertwined that both of them are constantly in contact to make fiscal and monetary policy run smoothly. The Treasury gets involved in monetary policy and the Federal Reserve gets involved in fiscal policy. MacLaury from the Federal Reserve Bank of Minneapolis summarizes all these points quite nicely:
The central bank is in constant contact with the Treasury Department which, among other things, is responsible for the management of the public debt and its various cash accounts. Prior to the existence of the Federal Reserve System, the Treasury actually carried out many monetary functions. And even since, the Treasury has often been deeply involved in monetary functions, especially during the earlier years. […] Following the 1951 accord between the Treasury and the Federal Reserve System, the central bank was no longer required to support the securities market at any particular level. In effect, the accord established that the central bank would act independently and exercise its own judgment as to the most appropriate monetary policy. But it would also work closely with the Treasury and would be fully informed of and sympathetic to the Treasury’s needs in managing and financing the public debt. […] The Treasury and the central bank also work closely in the Treasury’s management of its substantial cash payments and withdrawals of Treasury Tax and Loan account balances deposited in commercial banks, since these cash flows affect bank reserves. (MacLaury 1977)

The Federal Reserve and the Treasury must work together to support the financial system because they are ultimately two sides of the same coin, the federal government sector.
This framework of thinking changes the nature of some economic debates. For example, most of the debates surrounding social security and Medicare are framed incorrectly in terms of insolvency. Greenspan, in a reply to Paul Ryan about the solvency of social security, provided the right way to frame the problem:

I wouldn’t say that the pay-as-you-go benefits are insecure, in the sense that there is nothing to prevent the federal government from creating as much money as it wants and paying it to somebody. The question is, how do you set up a system which assures that the real assets are created which those benefits are employed to purchase. (Greenspan in House of Representative 2005, 43)
This is the logic used by MMT with a consolidated government. The federal government cannot go broke so social security checks cannot bounce; but the checks may not have much purchasing power. There is a problem with social security; but it is a demographic problem not a financial problem (Eisner 1998; Wray 2006).  
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Figure 1. A simple circuit with a monetarily sovereign government
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Figure 2. The Circuit with Central Bank and Treasury

	Assets
	Liabilities and Net Worth

	A1: U.S. treasuries 

A2: Other assets 
	L1: Liabilities held by banks and the rest of the domestic private sector

L2: Liabilities held by the Treasury

L3: Liabilities held by others and net worth


Figure 3. Simplified Balance Sheet of the Federal Reserve
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Figure 4. Borrowed, Non-Borrowed and Excess Reserve (Trillions of Dollars)
Source: Federal Reserve Board of Governors.
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Figure 5. Treasury Accounts, Yearly Average (Billions of Dollars)

Source: Financial Management Service (United States Central Summary General Ledger Account Balances)
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Figure 6. Federal Reserve Balance Sheet and Injection (+) and Drainage (-) of Reserves (Trillions of Dollars) 

Source: Federal Reserve Board of Governors (H4.1, Table 1 and 1A)

Note: Encumbered treasuries include treasuries lent overnight and through the TSLF.
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Figure 7. Amount of Reserves drained by Treasury Operations, and Deviation from FFR target

Sources: Federal Reserve Bank of New York, Federal Reserve Board of Governors

Note: Some FFR targets are shown at the top of the graph. Each separation represents a change in the target.
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Figure 8. Maximum amount of Special Short-Term Treasury Certificates Purchased Directly from the U.S. Treasury, Maximum Term to Maturity (Days, Shown above Bar), and Maximum Amount Outstanding Allowed by the Board.

Source: U.S. Treasury (1978, 290), Annual Reports of the Board of Governors of the Federal Reserve System. 

Note: Maximum maturity is not available for 1979
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Figure 9. Federal Reserve’s Share of the Public Debt held by the Public (Percent)

Source: Financial Management Service, Marshall (2002), http://www.usgovernmentdebt.us/
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Figure 10. U.S. Interest rates in the 1930s, 1940s and 1950s (Percent) 
Source: NBER, Board of Governors of the Federal Reserve System 

Note: Grey area represents U.S. involvement in World War Two.
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� The author thanks the referees as well as Andy Felkerson and Walker Todd for their helpful comments.


� While some may see a form of quantity theory of money in this sentence, it would be incorrect. The decline in disposable income helps to tame inflation, which is consistent with the approach to inflation developed by Weintraub and Kalecki (Minsky 1986). However, following Lerner’s functional finance, MMT also accounts for the effect of taxes on the circulation of government currency and analyzes this impact on the monetary system.


� This is a simplification. In a stable economic condition, banks may want to hold a small amount of excess reserves to avoid overdrafts in interbank settlements and to meet customers’ withdrawals (Marquis 2002). While this amount of excess reserves is usually not borrowed, in period of crisis excess reserves may be borrowed from the Federal Reserve so free reserves (excess reserves less borrowed reserves) may become negative (see Figure 4).


� This has nothing to do with a multiplier view of the monetary process. As the economy grows more advances from private banks are requested and more cash is needed by the population for transaction purposes. Thus, once banks have granted advances, banks need additional reserves to meet reserve requirements, settlement requirements and withdrawals from customers. The rise in monetary base is the residual effect in the causal chain of event (Lavoie 2006).


� Nonborrowed reserves are the difference between total reserves (measured by items on the liability side of the Federal Reserves: Federal Reserve currency held by depository institutions) and borrowed reserves (measured by items on the asset side of the Fed: Discount Window borrowing and other emergency borrowing programs such as the Term Auction Facility). During the crisis, borrowed reserves became larger than total reserves as the Federal Reserve sold assets to drain reserve injections induced by the borrowing credit facilities.


� Commercial Paper Funding Facility LLC, Maiden Lane LLC, Maiden Lane II LLC, Maiden Lane III LLC, and Term Asset-Backed Securities Loan Facility LLC.
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