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Abstract

The volatility of inflation is commonly attributed to changes in the central bank’s model and/or the quality of its estimates.  An alternative explanation explored in this paper for the Federal Reserve is that its model and estimates have been stable, and that major changes in monetary policy have resulted from government pressures. The same story can be told of other central banks, so that the following account has wider applicability than to the United States.
“During the past two decades, central bankers [have come to] agree that price stability is an important goal and that ‘credibility’ of policy and ‘transparency’ of its implementation are crucial to accomplishing that goal” (Green 2005).  This appraisal was from a review of Michael Woodford’s (2003) major contribution to the theory of monetary policy, which stated at the outset that “paradoxically” the recent period “of improved macroeconomic stability has coincided with a reduction … in the ambition of central banks’ efforts at macroeconomic stabilization.”  They “have committed themselves … to the control of inflation, and have found when they do so that not only is it easier to control inflation than previous experience might have suggested, but that price stability creates a sound basis for real economic performance as well.”

This new respect for the Fed, approaching its ‘high tide’ of the 1920s (Friedman and Schwartz 1963, 240), contrasts with its nearly universal condemnation by economists most of the post-World War II period, when they agreed that monetary policy suffered from a defective policy framework.  Where they disagreed was over the nature of those mistakes.  Keynesians complained that monetary policy was not more responsive to events, particularly unemployment.  “No one but Mr. Martin knows,” James Tobin (1958) wrote, “how much slack the Federal Reserve is willing to force upon the economy in the effort to stop inflation.”  Monetarists, on the other hand, believed that over-active policies such as “leaning against the wind” exacerbated fluctuations (Friedman 1959, 93).  Both groups opposed the Fed’s independence.
  
Although they differed over the solution, economists agreed about the source of the problem: the Fed’s preoccupation with the money market at the expense of the economy at large.  Allan Meltzer complained that the Fed’s “knowledge of the policy process is woefully inadequate, … dominated by extremely short-run week-to-week, day-to-day, or hour-to-hour events in the money and credit markets.  [T]heir viewpoint is frequently that of a banker rather than that of a regulating authority for the monetary system and the economy.”  Milton Friedman observed that the Fed “naturally interpreted” the world in terms of its immediate environment (U.S. Congress 1964, 927, 1163).  Keynesian populizer Alvin Hansen (1955) thought the Fed’s fear of upsetting the market “one of the most curious arguments I have ever encountered,” and Sidney Weintraub (1955) believed it should be less interested in financial-market stability and more concerned with “broader conceptions of economic policy.”

Martin’s Fed – he was chairman from 1951 to 1970 -- looks better after the inflation of the 1970s but it still receives little credit for intellectual sophistication.  “Academic thinking about monetary economics – as well as macroeconomics more generally -- has altered drastically since 1971-73 and so has the practice of monetary policy,” wrote Bennett McCallum (2002).  “The former has passed through the rational expectations and real-business-cycle revolutions into today’s ‘new neoclassical synthesis’ whereas policymaking has rebounded, after a bad decade following the breakdown of the Bretton Woods system, into an era of low inflation that emphasizes the concepts of central bank independence, transparency, and accountability while exhibiting substantial interest in the consideration of alternative rules for the conduct of policy.”  Policy changes were due to “a combination of theoretical and empirical influences,” the former following from the latter.  Christina and David Romer (2002) observed that fluctuating inflations since World War II stemmed from policies based on “a crude but fundamentally sensible model of how the economy worked in the 1950s to more formal but faulty models in the 1960s and 1970s to a model that was both sensible and sophisticated in the 1980s and 1990s.”  

An alternative understanding of the Fed is that its view of economic relationships -- its model – has been stable, and that changes in monetary policy have resulted primarily from government pressures.  The inflations of the two world wars come immediately to mind, as well as the rising inflation at the end of the 1960s that continued into the next decade, when reactions to double-digit inflation forced the president to give way.  I contend that economists exaggerate their influence on policy.  The determinants of monetary policy fall into two categories: ideas and institutions.  The ideas come from economists and the institutional learning of central bankers, many of whom were bankers and all of whom are immersed in the financial community.  Central bankers’ ideas have been more stable than their critics admit.  The significant institutional changes during the Federal Reserve’s life were in the monetary standard – from gold to paper – and varying government pressures for cheap finance.  I will present evidence and a plausible approximation of the Fed’s model to support the thesis that variations in its practices have been due to institutional pressures.
It is worth taking special notice of expectations.  As indicated above, economists ascribe the recent improvement in monetary policy to the Fed’s new understanding of the importance of a credible, non-inflationary policy:
… neither the Fed nor the economics profession understood the dynamics of inflation very well  Indeed, it was not until the mid-to-late 1970s that intermediate textbooks began emphasizing the absence of a long-run trade-off between inflation and output.  The ideas that expectations may matter in generating inflation and that credibility is important in policy-making were simply not well established during that era.  

Richard Clarida et. al., “Monetary Policy Rules and Macroeconomic Stability.”
Textbooks notwithstanding, these understandings were not new in the 1980s.  They were well understood at the time of the Fed’s foundation and its practices have since reflected them.  Its interest in financial stability, which requires price stability, has been persistent and explains its  “money market myopia” and Chairman Greenspan’s worries about “irrational exuberance” and is continued in the allocation of a third of the Fed’s Monetary Policy reports to the financial markets, justified by the importance of their stability to economic growth.  The same story can be told of other central banks, so that the following account has wider applicability than to the United States.  It underlies the moves to independent central banks, which is effectively an admission of the superiority, or at least the acceptability, of their models – which the following discussion suggests is more from the past than from recent theoretical persuasion.
The paper is organized as follows.  Conventional beliefs in the financial markets at the time of the Fed’s founding – its inherited model -- are reviewed in Section 1, followed by their recognition and, when permitted, application by the Fed in Section 2.  Institutional qualifications of the model are considered in Section 3, and long-term models of Fed behavior are estimated in Section 4.  Concluding comments are in Section 5.  The Fed’s focus on financial stability – particularly the stability of inflationary expectations – when free to do so may not be all bad.
1. What they knew in 1914

The new central bankers were beneficiaries of a tradition of sound finance according to which speculative booms sowed the seeds of financial busts and industrial depressions.  Several came from the financial institutions involved.  New York Reserve Bank Governor Benjamin Strong assisted J. P. Morgan’s relief efforts in the 1907 panic while at Bankers’ Trust (Chandler 1958, 33-41). (Federal Reserve Bank heads were called governors until the Banking Act of 1935 changed them to presidents and Board members to governors.)  Other Reserve Bank governors were also bankers, as were Board members Paul Warburg and W. P. G. Harding.  It is an underlying thesis of this paper that the intellectual and institutional backgrounds of policymakers affect their decisions.

The Fed’s banker tradition was exemplified by William McChesney Martin, Jr.  His grandfather was a partner in a grain storage company that borrowed heavily as grain prices rose and than failed after the panic of 1893, when its loans were called in the midst of falling prices (Bremner 2004, 7-8).  This sequence – the rise and collapse of prices – was an old story in 1914, and so was its popular interpretation that consisted of two parts: the latter is an effect of the former and people never learn.  I give only a few of many possible examples.  


The crisis of 1819 impressed monetary histories (if not the memories of market participants), including William Graham Sumner’s (1874).  He quoted from reports of the Pennsylvania legislature that blamed distress on the expansion of banking during the War of 1812.  


In consequence …, the inclination of a large part of the people, created by past prosperity, to live by speculation and not by labor, was greatly increased.  A spirit in all respects akin to gambling prevailed.  A fictitious value was given to all kinds of property.  Specie was driven from circulation as if by common consent, and all efforts to restore society to its natural condition were treated with undisguised contempt.

Sumner, History of American Currency, pp. 79-80.


“Land in Pennsylvania was worth on average, in 1809, $38 per acre; in 1815, $150; in 1819, $35.  The note circulation of the country in 1812 was about $45,000,000; in 1817, $100,000,000; in 1819, $45,000,000.”  Depression was followed by recovery and another boom that collapsed in its turn in 1825.
The 1825 crash in England is particularly important in monetary history because it began Bagehot’s (1873, 190-92) history of central banking, and was “the principal historical case on which he built his argument” that the Bank of England “should stand as a lender of last resort in time of crisis” (Fetter 1967).  The purpose of the Bank Act of 1844 was to discourage speculative increases in credit and their consequences.  Its architect, Samuel Jones Loyd (1844, 424-25), wrote: “The revulsion of 1837 was the consequence of a long preceding period of prosperity, which had generated excessive credit, over-trading, and over-banking.  This course would have been checked at an early stage, he argued, if the gold reserve been allowed to limit the paper circulation.


Banker and price historian Thomas Tooke stressed the importance of price expectations to a parliamentary committee of inquiry:

Do you conceive that a sudden fall of prices is productive of less distress, is less detrimental to commerce, than a gradual fall? –  I know many instances in which persons have been ruined by a gradual fall of prices, who would have been safe if it had been a sudden one; nothing is more injurious to parties who continue to hold an a long protracted fall.  There never is, in any particular article of trade, a sound state till the impression has become perfectly general and confident in all classes of consumers that the price has seen its lowest; every body knows, who has any experience in trade, that the moment such impression prevails there is an end of distress among the persons concerned in that particular article.
The credibility of policy was analyzed by the banker Francis Baring in 1797, following the Bank’s suspension of convertibility earlier that year.  After the panic leading to the suspension died down, there was the question of when the Bank should resume.  A critic of the Bank admitted that the government had been “bound to intervene.”  However, the “really objectionable part of their conduct consisted in their continuing the suspension after the alarms of invasion which had occasioned the panic had completely subsided; when the confidence of the public in the stability of the Bank stood higher than ever; and there was no longer any thing to fear from a return to cash payments.”
  Baring disagreed:


My chief reason is, that credit ought never to be subject to convulsions; a change even from good to better ought not to be made until there is almost a certainty of maintaining and preserving it in that position; for a retrograde motion in public credit is productive of consequences which are incalculable.  With this principle in view, I am averse to the Bank re-assuming their payments generally during the war whilst there is a possibility of their being obliged to suspend them again. 

Baring, Observations …, p. 69.


Much has been made of the Fed’s reliance on real bills as collateral for its lending, but it was understood that real bills are no protection against price speculation, and in fact tend to magnify the problem.  Bankers Magazine wrote of the failure of the City of Glasgow Bank in 1878, that a “bank should never, to any large amount, make such advances as do not turn into cash without long delay,” especially when its borrowers are “carrying on a speculative and risky trade ….”

Indiana banker (1833-62), Comptroller of the Currency (1862-65), Secretary of the Treasury (1865-69, 1884-85), and financier Hugh McCulloch compared the problems of 1837 and 1857 in his first Annual Treasury Report:

The great expansion of 1835 and 1836, ending with the terrible financial collapse of 1837, from the effects of which the country did not rally for years, was the consequence of excessive bank circulation and discounts,…, under the wild spirit of speculation which invaded the country….

The [1857] financial crisis was the result of similar cause, namely, the unhealthy extension of the various forms of credit.

McCulloch, Men and Measures of Half a Century, p. 218.


Writing about Forty Years of American Finance (1909), journalist Alexander Noyes observed that the “panic of 1873, in its outbreak and in its culmination, followed the several successive steps familiar to all such episodes.  One or two powerful corporations, which had been leading in the general plunge into debt … marked by the rashest sort of speculation … had kept in the race for debt up to the moment of … ruin.”  When the “bubble of inflated credit” was “punctured … general liquidation was started.”  Each crisis was preceded by the general feeling that a repetition of history was “impossible” (188, 312, 329) -- an attitude that also characterized the 1920s (Noyes 1938, 323-24).
Ralph Hawtrey noted the similarity of the “great American financial crises, such as those of 1873, 1893, and 1907,” each of which “came at the climax of several years of growing credit inflation.  Expanding credit meant expanding demand for commodities of all kinds.  Expanding demand meant first increasing productive activity, and then rising commodity prices.”  Profits rose more than in proportion to commodity prices because of lags in wages and overhead expenses.  “The price of a share depends upon the profits or dividends anticipated from it.  A credit expansion which increases the profits increases the price.  If the increase in profits is due to an ephemeral cause it ought not to produce a proportional increase in price….  But people often base their expectations of future yield upon present yield without taking sufficient account of exceptional circumstances.  [W]hen the expansion came to an end and was succeeded by a credit contraction, the reaction in the Stock Market was equally exaggerated” (1932, 41-42).

Irving Fisher (1911, 66) also attributed a great part of financial fluctuations to slowly adjusting interest rates.  Expansions are characterized by rising credit, commodity prices, and profits, and end with the “loss of confidence” that “is the essential fact of every crisis” and “is a consequence of a belated adjustment in the interest rate.”  “The economic history of the last century has been characterized by a succession of crises.”  

Juglar [writing in 1889] in his description of the conditions preceding crises mentions the signs of great prosperity, the enterprise and the speculation of all kinds, the rising prices, the demand for labor, the rising wages, the ambition to become at once rich, the increasing luxury, and the excessive expenditure.

A crisis is, as Juglar in fact defines it, an arrest of the rise of prices.  At higher prices than those already reached purchasers cannot be found.  Those who had purchased, hoping to sell again for profit, cannot dispose of their goods.

Fisher, Purchasing Power of Money, pp. 265-66.
Those who wanted an elastic currency and lender of last resort were powerfully criticized by Wilbur Aldrich (1903, iv, 96-97).  It is futile, he argued, to strive for the amelioration of panics by means of an elastic currency without addressing the causes of the problem.  It was impossible “to find a way by which … over-speculation and conversion of liquid capital into fixed capital can be made to go on forever, by legislation or intervention of government …. When over-production and inflation of credit have brought on a crisis, no currency juggle can prevent losses…. Any permanent plan of extending credit in face of crises would simply be discounted and used up before the pinch of the succeeding crisis…. The true time for banks to begin to prepare for a panic and provide for their reserves, is before a careless extension of credit in the mad industrial race which invariably precedes a panic.”  The problem of time inconsistency was understood in the United States as well as at the Bank of England, which resisted the commitment proposed by Bagehot (Hankey 1867, 7; Wood 2003, 2005, 111-12).  Some future central bankers such as Paul Warburg, Benjamin Strong, and William McChesney Martin, Sr., joined the cry for an agency that would provide financial assistance (an elastic currency) (Chandler 1957, 31-41; Bremner 2004, 9-10; Warburg 1930, 11-30), but when they took their positions in the new institution they understood one of their functions to be the limitation of credit as Aldrich suggested.

Economists may be correct in some respects when they point to the Fed’s learning, but when it comes to concerns about price expectations and their dependence on the credibility of monetary policy, economists have had the most to learn.  From 1936 into the 1970s, during the greatest inflation in history, macroeconomic theory was dominated by fixed-price models while Martin and others at the Fed worried about inflation and price speculation. 

2. The Fed’s model 
The economy grew continuously … from late 1982 through mid-1990, [and] unrealistic expectations of what the economy could deliver seem to have developed.  In addition, households and businesses apparently were skeptical that inflation would continue to decline and, based on their experience during the 1970s, may even have expected it to rebound.  As a consequence, many may have shaped their investment decisions importantly on expectations of inflation-induced appreciation of asset prices, rather than on more fundamental economic considerations.  In the commercial real estate sector, assessments of profit potential … went too far, leading to an unavoidable period of retrenchment.

      Chairman Alan Greenspan, Testimony to Congress, January 1993.
Overview.  Greenspan’s analysis of events leading to the 1990-91 recession would not have been out of place in earlier times, as he realized: “It is not that this process was unforeseeable in the latter … 1980s…. The sharp increase in debt and the unprecedented liquidation of corporate equity clearly were unsustainable and would require a period of adjustment,” which he compared to the “classic busts … that seemed invariably to follow speculative booms in pre-World War II economic history.”
  As early as July 1994, during the new expansion, he regretted that “market participants in designing their investment strategies [particularly the accumulation of inventories] seemed to give little weight to the possibility that interest rates would rise.”

The statements of Federal Reserve officials, and their actions when they were allowed the freedom to pursue their goals, reveal applications of the knowledge that they inherited – particularly that credit booms and inflation threaten financial collapse and industrial depression. When in 2002 Chairman Greenspan warned that “a specific numerical target would represent an unhelpful and false precision,” he sounded like Benjamin Strong eighty years earlier.
.  “Rather,” he continued, “price stability is best thought of as an environment in which inflation is so low and stable over time that it does not materially enter into the decisions of households and firms.” 

I believe that it should be the policy of the Federal Reserve System, by the employment of the various means at its command, to maintain the volume of credit and currency in this country at such a level so that, to the extent that the volume has any influence upon prices, it cannot possibly become the means for either promoting speculative advances in prices, or of a depression of prices.

Benjamin Strong, speech to Farm Bureau Convention, Dec. 1922.

Fed Chairman Paul Volcker said in 1983: 

A workable definition of reasonable ‘price stability’ would seem to me to be a situation in which expectations of generally rising (or falling) prices over a considerable period are not a pervasive influence on economic and financial behavior.  Stated more positively, ‘stability’ would imply that decision-making should be able to proceed on the basis that ‘real’ and ‘nominal’ values are substantially the same over the planning horizon – and that planning horizons should be suitably long (Orphanides 2006).


He was faced with the problem of resurrecting credibility when he assumed the chairmanship in September 1979.  Two increases in the discount rate did not persuade markets that the Fed was serious about inflation, possibly because of the Board’s narrow (4-3) votes.  Stronger medicine was administered beginning October 6, although it was a long time before interest rates were purged of inflationary expectations (Volcker 1992, 165-66; Wood 2005, 375-85, 396).
Greenspan and Volcker agreed that monetary policy was a single tool with the single goal of price stability, which is “inextricably part of a broader concern about the basic stability of the financial and economic system” (Capie 1994, 258, 343).  They were anticipated by an embattled Chairman Martin who regretted that the Fed had been "too easy" during the 1954-57 expansion.

The stability of public expressions was, when the Fed was free to apply them, matched by its behavior.  The similarity of the views of Fed chairmen expressed through a history that is approaching a century reflects the stability of their understanding of the economy and the role of the central bank. The remainder of this section sets out that model as expressed by Fed officials.
1922-33.
 The stability of the Fed’s approach has been verified by successive observers.  From the 1920s through the 1960s they termed it the “Strong” or “free-reserve” rule.  Elmus Wicker wrote that the “period between 1922 and 1933 reveals a record of fundamental consistency and harmony with no sharp breaks in either the logic or interpretation of monetary policy” (1969).
  Strong indicated the foundations of this consistency at a Governors’ Conference: 

As a guide to the timing and extent of any [open-market] purchases which might appear desirable, one of the best guides would be the amount of borrowing by member banks in principal centers, and particularly in New York and Chicago.  Our experience has shown that when New York City banks are borrowing in the neighborhood of $100 million or more, there is then some real pressure for reducing loans, and money rates tend to be markedly higher than the discount rate.  On the other hand, when borrowings of these banks are negligible, as in 1924, the money situation tends to be less elastic and if gold imports take place, there is liable to be some credit inflation…. In the event of business liquidation now appearing it would seem advisable to keep the New York City banks out of debt beyond something in the neighborhood of $50 million.  It would probably be well if some similar rule could be applied to the Chicago banks, although the amount would, of course, be smaller and the difficulties greater because of the influence of the New York market.

The Strong rule was applied in 1924, 1927, and 1930, and explains the increase in reserve requirements to mop up the excess reserves that accumulated in the mid-1930s.  The Fed’s inactivity during the Great Depression has been attributed to Strong’s death but his successors were faithful to his legacy.  The Fed assisted the money market in the wake of the October 1929 crash, and when assistance was no longer required, that is, when the New York and Chicago banks were out of debt to the Fed, it was ended.  The Fed’s disregard of the waves of bank failures during the Great Depression was not a failure to assist the money markets.  The bank failures of the Great Depression were regional insolvencies that did not impinge on money-center liquidity.  When that liquidity was threatened by the international crisis in September 1931, Fed credit made up for the loss of gold (Wicker 1996; Wood 2005, 196-210).
The Board’s 1923 Annual Report remains the most complete official statement of its model.  (The later large-scale econometric models of the Board’s scholars, interesting though they might have been regarding the workings of the economy, were neither policy guides nor, if the statements of the staff and FOMC members are to be believed, informational underpinnings of policy (Wood 2005, 358).)  The first step in the development of its model was the recognition that the gold standard constraint that the Federal Reserve Act took for granted was inoperative in the 1920s.  The international monetary system had been transformed by the Great War and its aftermath.  Gold came to the United States in great quantities as payment for war materials and for a safe haven.  The nation’s monetary gold stock rose (in billions) from about $1.5 at the end of 1914 to $2.9 at the end of 1918 to $4.0 in early 1924, from which it changed little until revaluation in 1934.
  The Fed was determined to prevent the large stock of gold from fueling excessive credit.


Although the Fed resisted economists’ and legislators’ efforts to impose an explicit policy rule based on inflation (or anything else), inflation was actually an important guide.
  The 1923 Report noted: “The [gold-to-currency] reserve ratio can not be expected to regain its former position of authority until the extraordinary international gold movements which, in part, have occasioned and in part have resulted from the breakdown of the gold standard, have ceased and the flow of gold from country to country is again governed by those forces which in more normal and stable conditions determine the balance of international payments.” 
  An alternative guide prominent in public discussions was price stability.  However, “price fluctuations proceed from a great variety of causes, most of which lie outside the range of influence of [Federal Reserve] credit…. No credit system could undertake to perform the function of regulating credit by reference to prices without failing in the endeavor.”  Furthermore, since the “price index records an accomplished fact,” a policy based on it would lack timeliness, and attempts to predict it would be unreliable.


No statistical mechanism alone, however carefully contrived, can furnish an adequate guide to credit administration.  Credit is an intensely human institution and as such reflects the moods and impulses of the community – its hopes, its fears, its expectations.  The business and credit situation at any particular time is weighted and charged with these invisible factors.  They are elusive and can not be fitted into any mechanical formula, but the fact that they are refractory to methods of the statistical laboratory makes them neither nonexistent nor unimportant.  They are factors which must always patiently and skillfully be evaluated as best they may and dealt with in any banking administration that is animated by a desire to secure to the community the results of an efficient credit system.  In its ultimate analysis credit administration is not a matter of mechanical rules, but is and must be a matter of judgment – of judgment concerning each specific credit situation at the particular moment of time when it has arisen or is developing.


Fortunately, there were “among these factors a sufficient number which are determinable in their character, and also measurable, to relieve the problem of credit administration of much of its indefiniteness, and therefore give to it a substantial foundation of ascertainable fact.”  Those factors were “in large part recognized in the Federal reserve act, [which] therefore, itself goes far toward indicating standards by which the adequacy or inadequacy of the amount of credit provided by the Federal reserve banks may be tested.”   The Act had “laid down as the broad principle for the guidance of the Federal reserve banks and of the Federal Reserve Board in the discharge of their functions with respect to the administration of the credit facilities of the Federal reserve banks the principle of ‘accommodating commerce and business’.”  How do we know when commerce and business, as opposed to “speculation,” are accommodated?  The Act included a further guide to Fed credit by limiting its discounts to real bills, but that was insufficient.  There were “no automatic devices or detectors for determining, when credit is granted by a Federal reserve bank in response to a rediscount demand, whether the occasion of the rediscount was an extension of credit by the member bank for nonproductive use.  Paper offered by a member bank when it rediscounts with a Federal reserve bank may disclose the purpose for which the loan evidenced by that paper was made, but it does not disclose what use is to be made of the proceeds of the rediscount.”  


The problem of determining when credit is excessive or deficient relative to production and trade remains.  We are given an insight into this determination by the Board’s concern for prices and speculation.  Although “the interrelationship of prices and credit is too complex to admit of any simple statement, still less of a formula of invariable application, [they may] be regarded as the outcome of common causes that work in the economic and business situation.  The same conditions which predispose to a rise of prices also predispose to an increased demand for credit.”  We come back to prices in the end.


We are short of an explicitly complete policy model, but the connections between Fed credit, bank reserves, and prices are well developed.  The result was price stability between 1921 and 1929 comparable with other steady-price periods of similar length.  The GNP deflator was about the same in 1929 as 1921-22, with an average annual absolute percentage change of 2.1 percent, close to other periods of low volatility: 1885-93, 1902-10, 1951-59, 1956-64, and 1994-2002.
  This was achieved by the supply (adjustments of the interest cost) of reserves in response to their demand, with the inflationary effects of credit serving as a policy check: one or two guides to the interest-rate instrument – the Strong rule and/or Taylor rule – whose explanations of the date are compared in Section 4.

1933-51. The increase in high-powered money in the 1930s after the coming of the New Deal was entirely due to the “golden avalanche.”
  The only instrument left to the Fed was reserve-requirement ratios, which it doubled in 1936-37 to eliminate the massive excess reserves that threatened to be a source of speculative increases in credit (Anderson 1965, 77-79; Wood 2005, 225-26).
  This action was an application of the Strong rule.  As in 1924, the Fed worried about “gold imports [and] credit inflation.”

Reserve requirements were reduced slightly in 1938, but restored to their maxima in 1941 and kept at high levels until 1948.  The repeated reductions since then have been due to bank pressures to reduce their costs rather than monetary policy (Lown and Wood 2003).  Monetary policy was dictated by the Treasury, which wished to finance World War II at low interest rates.
1951-69. The Fed’s freedom of action was recovered in 1951, after which the Strong rule was called the “free-reserves guide.”  Brunner and Meltzer (1964) and Calomiris and Wheelock (1998) saw continuity in this framework through the 1960s.  The old fears of credit booms and busts continued.  The Fed’s independence was constrained but the experience is informative because it had to fight for its model.  The story is worth telling at some length because it shows that Martin’s Fed understood the importance of the credibility of policy as well as bankers and central bankers before 1914.
The best exposition of the Fed’s approach to monetary policy after 1923 was the Report of the Ad Hoc Subcommittee of the FOMC on the Government Securities Market in 1952.  The Fed’s object as stated in the Report was to supply reserves consistent with “financial equilibrium and economic stability at a high level of activity without detriment to the long-run purchasing power of the dollar” in the least disruptive manner.  This meant open-market operations in the shortest securities – the “bills only” doctrine (FOMC 1952, 259, 267).
Critics objected that the Fed was giving up one of its most powerful instruments in order to protect securities firms from risk.  They argued that its responsibilities for economic stability required the Fed to be ready to enforce significant changes in long-term rates (Ahearn 1963, 65-69; Weintraub 1955).  The FOMC had a two-pronged answer to these criticisms.  Open market operations “initiated in the short-term sector [would spread] to other sectors of the market” through the arbitrage activities of investors “who are constantly balancing their investments to take advantage of shifts in prices and yields between the different sectors of the market.”  This meant that attempts to influence long-term rates would be defeated by the market’s appraisal of their proper relation with short rates (FOMC 1952, 267-68; Wood 1964).
Chairman Martin told the Senate Banking and Currency Committee: “Our policy is to lean against the winds of deflation or inflation, whichever way they are blowing.”
  Friedman may have been right when he criticized this policy as destabilizing because the effects of leaning against today’s wind may not be realized until after the wind has turned (1959, 93), but it is consistent with the Strong /free-reserve rule.

The Fed’s behavior in the 1960s was a compromise between that rule and political pressures for monetary expansion.  Martin was at the head of an FOMC divided between sound-money conservatives and easy-money members whose number was increased by Kennedy and Johnson appointees.  The battle over monetary policy became more intense with the government’s growing involvement in Vietnam.  The discount rate was raised in 1965 over Johnson’s opposition, and free reserves became negative.  Inflation was not slowed, however, as the Federal deficit continued to rise.  The CPI rose 3.8 percent (at an annual rate) during the first six months of 1966, compared with 1.6 percent in 1965 and 1.3 percent in 1964.  The Fed capitulated under the pressure of the “credit crunch” of late 1966, when rising interest rates threatened the solvency of institutions making long-term loans and inspired disintermediation as market rates rose above legal ceiling rates on deposits (Hayes 1970).
Next time, Martin resolved to stay the course.  President Nixon did not wish to bear the political costs of ending the inflation but Chairman Paul McCracken of his Council of Economic Advisors hoped it could be slowed without causing unemployment by means of a policy of “gradualism” – a term that in another time of decision Volcker dismissed as a “comforting word meaning that nothing very drastic is going to happen” (Matusow 1987, 98; Neikirk 1987, 98).  As quietly as possible -- "No announcement effect" -- Governors Daane, Robertson, and Maisel urged.  However, Martin realized, like Volcker in 1979, Strong in the 1920s, and the Bank of England in the 19th century, that markets needed to be convinced that something significant was going to happen.  Martin and the majority of his colleagues had stronger medicine than the Council’s in mind.  Worried about the administration’s commitment and the market’s expectations, they had raised the discount rate in December 1968, before Nixon took office.  In February 1969, Martin apologized to the Joint Economic Committee for past errors, and promised they would not be repeated:


It appears that the Federal Reserve was overly optimistic in anticipating immediate benefits from fiscal restraint … but now we mean business in stopping inflation…. A credibility gap exists in the business and financial community as to whether the Federal Reserve will push restraint hard enough to check inflation.  The board means to do so and is unanimous on that point.

He addressed the lack of resolve on the part of the government, which “has raised the ghost of overkill at the first sign of a cloud on the horizon.”  The New York Times reported: “Martin strongly implied that this will not happen again and that restraint will persist even when there are clear signs the economy is slowing and in the face of some increase in unemployment” (Bremner 2004, 263).
The rate of money growth fell and unemployment rose, but inflation remained above 6 percent and the Fed raised the discount rate to 6 percent in April.  "[T]here is no gadgetry in monetary mechanisms and no device that will save us from our sins," Martin told an audience of bankers in June.  "We're going to have a good deal of pain and suffering before we can solve these things" (Matusow 1998, 25).  The Fed kept its nerve until February 1970, when in Arthur Burns’s first meeting as Martin’s successor, “After the most bitter debate I experienced in my entire service on the FOMC,” Sherman Maisel wrote, monetary policy changed direction (1973, 250). 

1970-79. “Eisenhower liked to talk about the independence of the Federal Reserve,” Burns said at a meeting of the president’s economic advisors in February 1969.  “Let’s not make that mistake and talk about the independence of the Fed again” (Matusow 1998, 20).  Burns in office was not as pliable as Nixon had hoped, but for two reasons the Fed was more accommodative than previously.  First, Burns supported the president.  It is hard to explain the monetary expansion of 1972 any other way.  The second reason, his political sensitivity to the short-run costs of disinflation, was an extension of the first, and continued during the later years of Burns’ tenure.  He was more sensitive to the political costs of monetary restraint, than Strong, Martin, or Volcker, and looked for peripheral attacks on inflation.  Burns seemed to have a model “where there are n causes of inflation, and monetary policy is the nth.  Within this model monetary policy is totally endogenous; the nation must first deal successfully with the n – 1 causes … and only then can the nth – that is, monetary policy -- be formulated and executed in a manner consistent with long-run price stability” (Lombra 1980).  “The rules of economics are not working the way they used to,” he told the Joint Economic Committee in July 1971 (when inflation was about 5% per annum, money was rising 6% or 10%, depending on the measure, and the fed funds rate was 4.66%), before blaming inflation on the economic structure, particularly powerful unions and firms who insisted on wage and price rises in spite of unemployment and unused capacity.  Most of the realized negative real rates after 1951 occurred in the 1970s.  


1979- present. The Fed’s escape from political pressures in October 1979 resembled March 1951.  The public was tired of inflation, Congress resented the executive’s domination of the Fed, and the president was politically weak.  In the former case, the already unpopular Korean War had bogged down and President Truman suffered further from his quarrel with the legendary General MacArthur.  In 1979, President Carter was afflicted by unemployment and he was behind Ted Kennedy in the polls.  An important factor in both cases was the loss of the original purpose of the government’s policy: the need for low-cost World War II finance in the first case and belief in the Phillips Curve in the second.  The Fed’s independence seems to depend on not being wanted (Wood 2006). 


The Fed’s 1979 decision to allow interest rates to reflect inflationary expectations, and the long-period of high real rates because the market was slow to believe in the new anti-inflationary policy, are portrayed in Figure 1 (Wood 2005, 375-97).  The goal of a non-inflationary environment has been shared by Volcker, Greenspan, and the new chairman.  Presenting his first Monetary Policy Report to Congress in February 2006, Ben Bernanke stated:

Inflation prospects are important, not just because price stability is in itself desirable and part of the Federal Reserve’s mandate from the Congress, but also because price stability is essential for strong and stable growth of output and employment.  Stable prices promote long-term economic growth by allowing households and firms to make economic decisions and undertake productive activities with fewer concerns about large or unanticipated changes in the price level and their attendant financial consequences.  Experience shows that low and stable inflation and inflation expectations are also associated with greater short-term stability in output and employment, perhaps in part because they give the central bank greater latitude to counter transitory disturbances to the economy.  




Volcker’s Fed was ahead of the economics profession in its focus on a single credible objective.  Hetzel (2006) referred to the policy shift as the re-anchoring “of inflationary expectations, which had become unmoored in the period of stop-go monetary policy ….”  The Fed’s interest in “credibility” and its dismissal of “gradualism” show sophisticated appreciations of credibility and the theoretical concepts of time inconsistency and rational expectations.

3. Qualifications
The two major outside effects on the Fed’s application of its model are politics and the monetary standard.
Political pressures.  The Fed is a creature of Congress but for much of its existence it has been controlled by the Executive.  Monetary policy was directed by the Treasury from April 1917 to November 1919 and March 1933 to April 1951, and was generally subservient to the Executive from February 1970 to October 1979 – 29 of its first 65 years.  The Executive regularly seeks to influence monetary policy by appointments, meetings, and signals such as public statements and press leaks (Havrilesky 1993).  Congress plays the same game.  Both tend to be on the side of ease.  On the other hand, crucial interventions by a jealous Congress supported price stability when it involved defense of the Fed’s independence from the Executive – in 1922, 1951, and the 1970s.  The Report of the Joint Commission of Agricultural Inquiry (1922) admonished the Fed that, with more resistance, “much of the expansion, speculation, and extravagance which characterized the postwar period could have been avoided.”
  This reinforcement of the Fed’s independence helped it weather attacks during the Great Depression.


The building resistance of the Fed to the Treasury’s bond support program after World War II, with growing congressional support as inflation persisted, is well documented (Wood 2005, 227-38).  This episode had much in common with October 1979, when the Fed’s decision to free interest rates followed congressional efforts to influence and monitor monetary.  The “barrage” of legislation, as Havrilesky (1993, 111)called it, that was directed at the Fed in the 1970s was due partly to Congress’s resentment of its subservience to the president, who had used it to bring the monetary expansion leading up to the 1972 election, which forced tightening that lead to the 1973-75 recession.  The Fed was required to announce targets and testify biannually and separately to the House and Senate Banking Committees (Carlson 1979).  The Fed might have counted on Congress’s protection in 1979 when it turned from the easy money preferred by the administration (Hetzel 2005).  


A fourth instance of congressional support – possibly more than the Fed wanted –came in the late 1980s, when Stephen Neal, chairman of the House Subcommittee on Domestic Monetary Policy, proposed a 

Joint resolution directing the Federal Open Market Committee of the Federal Reserve System to adopt and pursue monetary policies leading to, and maintaining, zero inflation.

This can be seen as a reaction to the record peacetime deficits of the Reagan administration, the Fed’s backsliding of 1984-86, when its credit rose faster than at any time since World War II, and the succeeding restriction.  (Figure 1 shows the reversal of the decline in inflation.) Volcker’s retirement in 1987 was probably brought about, certainly encouraged, by Treasury pressures on policy and easy-money appointees to the Board.  Neal criticized the tendency to pursue a “wide array of goals and objectives, many of which are in conflict with each other, or are simply beyond the reach of monetary policy” (Timberlake 1993, 393).
If the Fed is presumed to be … coresponsible for helping attain virtually all things economic desired by any administration or Congress, how can it hold out, consistently, against political pressures to bend policy this way or that, to provide temporary relief for whatever current problems dominate the political landscape?  The best defense against these pressures would be a clear definition of the single objective – zero inflation – which monetary policy can and should achieve, over a reasonable period of time, and which must not be compromised for any other purpose.

Cong. Record., 101st Cong., 1st sess., Aug. 1, 1989, p. H4845.

The resolution was more limiting than the Fed traditionally had preferred.  Price stability was important to them, but Strong and Martin wanted the flexibility to respond to special problems.  The support which Chairman Greenspan and several Reserve Bank presidents gave the Neal resolution may be understood as a willingness to yield that flexibility (to the extent that they would have to make a case for it when it was needed) in exchange for the independence to pursue price stability; and who is to choose the price index and the period over which it (or part of it) is to be stable?  Central banks with legally assigned inflation targets retain considerable discretion (Bernanke et. al. 1999).  

The Fed’s most emphatic statements that price stability is the only goal are made when the economy is doing well.  Their tune changes when the economy turns down.  During the 1990-91 recession, Greenspan assured a congressional committee: “The conduct of monetary policy … has involved a careful balancing of the need to respond to signs that economic activity was slowing perceptibly, on the one hand, and the need to contain inflationary pressures on the other.”
  This Phillips Curve language reappeared at the onset of the next recession, on November 15, 2000, when the FOMC considered “the potential desirability of moving from a statement of risks weighted toward rising inflation to one that indicated a balanced view.”  We cannot be sure whether these statements were more reflective of opportunistic policy or political sensitivity, although monetary policy eased during the two recessions.  

	Table 1. Wartime Increases in Federal Government Spending 

and Deficits and Federal Reserve Credit
($ billions, fiscal years)

	
	Y
	GR
	GO
	Civ
	Mil
	Def
	F
	%ΔF

	1916
	46.0
	.76
	.71
	.05
	.34
	-.05
	.10
	

	1919
	84.3
	5.13
	18.49
	1.31
	17.18
	13.34
	2.27
	

	
	
	
	
	
	
	
	
	

	1940
	99.4
	6.5
	9.5
	7.8
	1.7
	3.0
	2.6
	

	1945
	227.1
	45.2
	92.7
	7.2
	86.5
	47.5
	19.1
	49.0

	
	
	
	
	
	
	
	
	

	1950
	273.6
	39.4
	42.6
	28.9
	13.7
	3.2
	18.4
	

	1953
	373.0
	69.6
	76.1
	23.3
	52.8
	6.5
	25.8
	11.9

	
	
	
	
	
	
	
	
	

	2000
	9747
	2026
	1789
	1494
	295
	-237
	563
	

	2006
	13116
	2286
	2709
	2173
	536
	423
	819
	6.4

	Definitions: GDP (Y); Federal deficit (Def), receipts (GR), and 

total (GO), civilian (Civ), and military (Mil) outlays, and deficit 

(Def); Federal Reserve credit (F), and % change per annum  (%ΔF).

Sources: Same as Table 4.3 and Federal Reserve Board Historical 

Statistics (Release H.4.1)


The War on Terror has been accompanied by an increase in the federal deficit, but there are various reasons why the Fed has not so far (end-2006) monetized it.  One could be the unpopularity of inflation after the 1970s; the president might be less willing to press for easy money, and the Fed might be more willing resist him than in earlier periods.  On the other hand, this episode might not be a real test since the deficit is not primarily due to the war.  Table 1 shows that the effect of the current war on the deficit is unusual in three respects: it involves a smaller percentage increase in war spending than in earlier wars, the increase in war spending is exceeded by that in civilian spending, and there has been a reduction in revenues as a percentage of GDP (20.8 to 17.4).  Maintenance of the earlier percentage would have produced a near-zero deficit in 2006.  The deficit is thus mainly a combination of tax cuts and civilian spending, with the war being a minor contributor.  The independence of the Fed has not been tested by the War on Terror.

The monetary standard.  The price level was about the same in 1914 as in 1830.  After twenty years of great variability, it rose almost continuously (falling in no year after 1949), by a factor of 15.2, or 3.85% per annum between 1934 and 2006. 
  Although the dollar was not completely severed from gold until 1971, its depreciation – from $20.67 to $35 per ounce of gold – in January 1934 effectively removed the gold standard’s restraint on monetary policy.  Officially, the country remained on the gold standard, but it must have been understood by everyone that it would not be allowed to bind.  The elimination of gold reserve requirements on Federal Reserve liabilities when they threatened to be effective in the 1960s preceded the final suspension of the standard in the 1970s.
  

Fed rhetoric in the 1950s was not much different from the 1920s.  It continued to worry about inflation and inflationary expectations.  An explanation of the new inflation that fits our financial markets framework is that in combating speculative movements the Fed was able soften credit restrictions, imparting an expansionary bias to Fed credit.  Stopping inflation has long-term benefits and short-term costs, and freedom from worries about the latter permits the Fed to lessen them.  Bankers’ and central bankers’ aversion to price inflation used to be symmetric, even with more aversion to inflation.  The end of the gold constraint reversed that bias.

4. Estimates

Estimates of the Taylor and Strong rules are presented below.  Beginning with the former, it described monetary policy “remarkably well” during1987-92 (Taylor 1993), and has become a popular “organizing device for describing the policy debate and evolution of monetary policy” (Orphanides 2003).  A modified form is

(1) i​​t​* = pt +  r* + λ1(pt – p*) + λ2yt + λ3yt-1 + λ3Rf
where i​​t​* is the Fed’s target federal funds rate, pt is the rate of inflation over the previous four quarters, rt* is the equilibrium real fed funds rate, p* is the target inflation rate, yt is the output gap, and Rf is free relative to required reserves.  This is a more general form than Taylor’s, who let r* = p* = 2, λ1= λ2 = 0.5, and did not include lagged y.  Notice that i​​t​* = pt +  r* in equilibrium, when inflation is at its target and there is no output gap or free reserves.  Except for Rf, (1) is from Judd and Rudebusch (1998).
Our survey of the Fed’s behavior can be told in terms of the Taylor rule, by which the Fed responds to output as well as inflation.  Strong, Martin, and Greenspan saw problems in overheated production as well as rising prices.  However, the Fed’s caution calls for an adjustment.  It has long been observed that central banks (and the banking system generally) lag  interest rates behind prices and economic activity (Hawtrey 1938; Wicksell 1898; Fisher 1911).  Recent arguments for why the Fed might engage in interest smoothing include: (1) forward-looking expectations in which agents expect interest changes to continue, so that the Fed moves cautiously to avoid excessive market responses; (2) uncertainty about data and the transmission mechanism, both of which are subject to revision; and (3), in an argument that follows from the Fed as a bankers’ patron, interest smoothing supplies them information and risk-reducing services.
  On the other hand, the “belated adjustments” of interest rates to which Fisher referred occurred without a central bank.  He gave “custom” an important role in the “very slow and imperfect” adjustment of interest to inflation, although he might have given more weight to the possibility of zero expected inflation under the gold standard (about which more later) (1911, 57-58).  The lag of interest rates behind general economic activity has consistently been recorded by investigators of the business cycle (Gordon 1952, 256-58)..

Judd and Rudebusch incorporated interest smoothing into the Taylor rule by letting the fed funds rate change as a proportion of the “desired” change according to equation (1), as well as maintaining some of the “momentum” from last period’s change:

(2) Δit = γ(it* - it-1) + ρΔit-1

Substituting (1) into (2) gives:

(3) Δit = γα - γit-1 + γ(1 + λ1)pt + γλ2yt + γλ3yt-1 + γλ4Rf + ρΔit-1    where  α = r* – λ1p* 
	
Table 2. Estimates of the Taylor Rule and with Free Reserves

	
	α.
	γ
	λ1
	λ2
	λ3
	λ4
	ρ
	R2
	Q

	1876:1-

1913:4
	3.80

(19.26)
	0.81

(8.14)
	-0.95

(20.96)
	0.02

(0.25)
	0.10

(1.07)
	
	0.08

(0.96)
	.39
	7.00
(0.14)

	1922.1-

1932.4
	3.75

(15.22)
	0.35

(3.61)
	-0.96

(11.76)
	0.19

(1.92)
	-0.12

(1.17)
	
	0.33

(2.43)
	.39
	5.88

(0.21)

	
	3.77

(3.72)
	-.07

(0.71)
	-1.26

(2.40)
	1.26

(0.69)
	-1.15

(0.65)
	-61.57

(0.65)
	0.02

(0.15)
	.64
	20.07

(0.00)

	1953.1-

1969.4
	0.32

(0.19)
	-0.06

(1.46)
	0.64

(1.93)
	3.15

(1.36)
	-2.83

(1.32)
	
	0.45

(4.15)
	.46
	11.33

(0.02)

	
	1.65

(0.62)
	-0.03

(0.85)
	0.42

(0.30)
	2.01

(0.73)
	-1.27

(0.60)
	-853.98

(0.82)
	0.35

(3.85)
	.64
	12.07

(0.02)

	1970.1-

1978.1
	1.88

(1.69)
	0.60

(4.42)
	-0.20

(1.12)
	0.01

(0.04)
	0.83

(3.04)
	
	0.26

(1.69)
	.58
	6.38

(0.17)

	
	1.25

(1.19)
	0.42

(4.28)
	-0.09

(0.54)
	-0.18

(0.65)
	1.02

(3.96)
	-94.37

(2.87)
	0.25

(2.33)
	.79
	7.83

(0.10)

	1987.1-

2006.1
	1.23

(1.05)
	0.10

(3.75)
	0.71

(1.53)
	2.78

(2.84)
	-1.74

(1.83)
	
	0.58

(6.99)
	.62
	2.30

(0.68)

	
	1.23

(0.99)
	0.09

(3.50)
	0.73

(1.48)
	2.54

(2.55)
	-1.58

(1.62)
	-173.78

(2.54)
	0.66

(8.66)
	.70
	2.48

(0.65)

	Definitions and sources: i = money market rate (call loans to 1917.3; bankers acceptances 1917.4-1953; federal funds 1954-; Macaulay (1938, T10), Banking & Monetary Stat., FR release). p4: 4-quarter rate of change of GDP deflator; y = 100(real GDP – potential GDP)/potential GDP. From Gordon and Balke (1984) and Federal Reserve Bank of St. Louis (Fred). Rf from Federal Reserve Board (1941, 1943) and released; 9/11/01 observation excluded. The Ljung-Box Q test does not reject the hypothesis of no serial correlation in most cases.


Table 2 reports estimates for four Fed periods -- three of substantial independence (1922-32, 1953-69, and 1987-2006), and one dominated by politics (1970-78) – and an earlier period for comparison (1876-1913).  (The second equations for the Fed periods, with free reserves, are discussed below.)  I follow Judd and Rudebusch in using a 4-quarter lag of inflation.  Although reported y was not observed, especially in the first period, it is probably the summary of economic conditions that best corresponds to the Fed’s desire to “look at everything.”  The Volcker period (1979-87) is too complicated for comparison, being an adjustment (with high real interest rates; see Figure 1) of expectations to a new regime.  This is also why the early Fed sample does not begin until 1922.

The results for 1953-69 and 1987-2006 are similar, indicating little difference between the Martin and Greenspan years, and are distinct from the Burns era.  The Fed showed an insignificant reaction to inflation during 1970-78, and a strong inclination to smooth i.  Differences between outcomes in these periods are shown in Table 3.  Most significant for monetary policy, the average real rate of interest was close to zero in 1970-78, which is evident in Figure 1.

There is a considerable literature about whether the inflation of the 1970s was due to a “bad play or a bad hand” (Velde 2004).  The former and its reason (political pressure) were discussed above.  The “bad-luck” explanation rests on a combination of belief in the Phillips curve and an overestimation of “natural output,” although this loses much of its persuasiveness when we see how far and how long the inflation continued – from 2 to 10 percent between the beginning and end of the 1970s  -- and the politically charged steps that had to be taken to end it.

Our analysis of the early Fed period is helped by a look at the data before 1914.  Although the period beginning in 1914 contained great shocks, the continuation of the (albeit modified) gold standard from the earlier period allows us to identify some of the Fed’s initial effects.  The top of Table 3 separates the pre-1914 period into its periods of deflation and inflation.  Although the fall and rise of prices were prolonged, they were small and the environment may have been one of expected price stability.  This is suggested by the stability of interest rates between 1875-96 and 1897-1913 and their negative serial correlation.  Rises and falls of economic activity put pressures on interest rates that were expected to resume their normal levels.

Returning to Table 2, the first two periods (1876-1913 and 1922-32) share several differences from the others. Their constant terms are significant, which imply positive expected real rates if, as it should be under the gold standard, expected inflation is zero, and responses to inflation and the output gap are insignificant.  The smoothing of interest rates under the gold standard continued under the Fed, with a reversal of the serial correlation (Miron 1986).  Although the Fed’s talk was “consistent with key aspects of Taylor’s framework” (Orphanides 2003) its actions differed from the post-World War II periods that are well-described by the Taylor rule.

	Table 3. Summary Statistics

	
	i
	p

	          
	Mean
	Stan. 

dev.
	Ser.corr. 

of change
	Mean
	Stan. 

dev.
	Ser.corr. 

of change

	1875-1

1896.4
	3.84
	1.93
	-.22
	-1.58
	4.87
	.23

	1897.1-

1913.4
	3.62
	2.37
	-.35
	1.99
	3.01
	.13

	1875.1-

1913.4
	3.74
	2.13
	-.31
	.02
	4.50
	.20

	1922.1-

1932.4
	3.21
	1.19
	.28
	-2.61
	4.78
	.50

	1953.1-

1969.4
	3.38
	1.74
	.50
	2.23
	1.25
	.55

	1970.1-

1978.4
	6.47
	2.25
	.32
	6.36
	1.92
	.63

	1987.1-

2006.1
	4.86
	2.23
	.69
	2.43
	.78
	.31


Additions of the change in free reserves improve the fits but reduce the significance of most of the coefficients (the exception being 1970-78).  Table 4 shows that free reserves alone explain almost as much of i’s variance as the more complicated model.
The Strong/free-reserves rule is not necessarily inconsistent with the Taylor rule.  Table 5 presents an IS-LM model with an expanded money sector and demand shock x.  H is high-powered money times the money multiplier with no excess reserves or bank borrowing from the Fed, and is taken as given.  The money stock is H(1 – e + b) where e and b are excess reserves and borrowing from the Fed as proportions of H.  L is the demand for money and f = e – b is an inverse function of the expected profitability of loans that is directly related to y, r, and x.  Solving the system in the simple case yn = α = 0 gives (8)-(10).  An increase in the demand for goods (and/or their finance) reflected by x increases inflation and the real rate of interest and reduces free reserves.  Positive α modifies these results but does not change their direction.  

So we see that if the system is demand driven, income and inflation are positively related to each other and negatively related to free reserves.  The Fed might resist movements in all of them by reinforcing the movement in the interest rate.  The expression of these relations in the Taylor rule was described above.  The interest-rate/free-reserve relation is expressed in Table 4, using the discount rate on the left and a money-market rate (bankers acceptances until 1953, then fed funds) on the right, both with an interest-smoothing effect.  Free reserves have been a more consistent predictor of monetary policy throughout its history than the Taylor rule.  It should be noted that an approximate free reserves (bank borrowing) guide was actively considered by the FOMC into the 1980s, and that it was almost indistinguishable from a fed funds rule (Thornton 2006).  The free reserves rule has been more consistent with Fed language over time than the Taylor rule.  Figures 3-5 show the similarity of the responses of money-market rates (RM) and the Fed’s discount rate (RD) for 1922-32, 1953-69, and 1987-2006.  The relations are always highly significant but further research is needed to explain their different values.
	Table 4. Discount (id) and Money Market (if) Rate Responses to Free Reserves

	
	Dep. var. did
	
	Dep. var. dif

	
	Cons-

tant
	dR​f
	did​-1
	R2
	Q
	
	Cons-

tant
	dR​f
	dif​​-1
	R2
	Q

	1922.1-

1932.4
	0.01

(0.11)
	-2.45

(4.14)
	0.13

(1.00)
	.32
	8.52

(0.07)
	
	-0.01

(.09)
	-4.09

(6.14)
	0.03

(.25)
	.50
	12.95

(0.01)

	1953.1-

1969.4
	0.04

(1.66)
	-14.24

(2.32)
	0.37

(4.22)
	.48
	5.43

(0.25)
	
	0.01

(1.83)
	-28.47

(7.94)
	0.38

(4.80)
	.61
	7.37

(0.12)

	1970.1-

1978.1
	0.03

(.46)
	-11.95

(3.49)
	0.64

(4.91)
	.49
	2.57

(0.63)
	
	-0.00

(.00)
	-54.86

(6.72)
	0.25

(2.28)
	.62
	2.87

(0.58)

	1987.1-

2006.1
	0.01

(.25)
	-9.38

(2.27)
	0.62

(6.68)
	.37
	2.14

(0.71)
	
	0.01

(.18)
	-18.34

(5.00)
	0.77

(10.40)
	.61
	5.80

(0.22)

	Notes: id: Federal Reserve discount rate; if: bankers acceptances until 1952, then fed funds rate. 

Sources in Table 2.


5. Conclusion

Clarida et. al. (2000) state “that in understanding historical economic behavior, it is important to take into account the state of policy-maker’s knowledge of the economy and how it may have evolved over time.  Analyzing policy-making from this perspective, we think, would be a highly useful undertaking.”  I have followed that advice and found the Federal Reserve’s knowledge and behavior to be remarkably stable over a long period, although this must be regarded as tentative and subject to further research.

………………………….

……………………………….
Table 5. A Macro-Model: Four equations in y, p, r, f
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y, yn: logs of actual and natural output.  p, pe: actual and expected inflation.  r: expected real rate of interest.  h, f: log of (adjusted) high-powered money and the free reserves ratio, where f is excess reserves less bank borrowing from the Fed.  The parameters Ei, Li, and Fi are non-negative.  
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References
Ahearn, Daniel S. Federal Reserve Policy Reappraised, 1951-59. Columbia Univ. Press, 1963.

Aldrich, Wilbur. Money and Credit. Grafton, 1903.

Anderson, B. L. and Cottrell, P. L., eds. Money and Banking in England: The Development of the Banking System, 1694-1914. David & Charles, 1974. 

Anderson, Clay J. A Half-Century of Federal Reserve Policymaking, 1914-64. Federal Reserve Bank of Philadelphia, 1965.

Anonymous. Note on the Suspension of Cash Payments at the Bank of England in 1707. (Rep. McCulloch, Select Collection of Scarce and Valuable Tracts on Paper Currency and Banking).

Balke, Nathan S. and Gordon, Robert J. “Historical Data,” in Gordon, ed. The American Business Cycle. Univ. Chicago Press, 1984.
Baring, Francis. Observations on the Establishment of the Bank of England and on the Paper Circulation of the Country. Minerva Press, 1797 (Rep. with Further Observations, Augustus M. Kelley, 1967).

Bernanke, Ben S., Laubach, Thomas, Mishkin, Frederic S., and Posen, Adam S. Inflation Targeting: Lessons from International Experience. Princeton Univ. Press, 1999.

Bremner, Robert P. Chairman of the Fed. William McChesney Martin, Jr., and the Creation of the Modern American Financial System. Yale Univ. Press, 2004.

Brunner, Karl and Meltzer, Allan H. Some General Features of the Federal Reserve's Approach to Policy. For the Subcommittee on Domestic Finance, U. S. Congress, The Federal Reserve after Fifty Years. 

Calomiris, Charles W. and Wheelock, David C. “Was the Great Depression a Watershed for American Monetary Policy?” in Bordo et. al., eds. The Defining Moment: The Great Depression and the American Economy in the Twentieth Century. Univ. Chicago Press, 1998.
Capie, Forrest, ed. History of Banking. William Pickering, 1993.

_____, ed.The Future of Central Banking: The Tercentenary Symposium of the Bank of England. Cambridge Univ. Press, 1994.

Carlson, Keith M. “Formulating Economic Policy for 1979 and Beyond: Old Problems and New Constraints,” Federal Reserve Bank of St. Louis Rev., April 1979, 2-.9.

Chandler, Lester V. Benjamin Strong, Central Banker. Brookings Institution, 1958.

Clarida, Richard , Gali, Jordi, and Gertler, Mark. “Monetary Policy Rules and Macroeconomic Stability: Evidence and Some Theory,” Quar. J. Economics, Feb. 2000, 147-80.

Dunbar, Charles F. Economic Essays. Macmillan, 1904.

Durand, David. Basic Yields of Corporate Bonds, 1900-1942. National Bureau of Economic Research, 1942.

Eastburn, David, ed. Men, Money, and Policy: Essays in Honor of Karl Bopp. Federal Reserve Bank of Piladelphia, 1970.

Elliott, David C. “The Federal Reserve System, 1914-29,” in Herbert V. Prochnow, ed. The Federal Reserve System. Harper & Brothers, 1960.

Federal Open Market Committee. Report of the Ad Hoc Subcommittee on the Government Securities Market, 1952 (in U.S. Congress, United States Monetary Policy, Dec. 1954).

Federal Reserve Bank of Kansas City. Stabilization Policy. 2002.

Federal Reserve Board. Annual Reports.

_____. Banking and Monetary Statistics. 1943, 1976.

_____. Monetary Policy Objectives, reports to Congress.

Fetter, Frank A. “A Historical Confusion in Bagehot’s Lombard Street,” Economica, Feb. 1967, 80-83.

Fisher, Irving. The Purchasing Power of Money. Macmillan, 1911.
Friedman, Milton.  A Program for Monetary Stability. Fordham Univ. Press, 1959.

_____ and Schwartz, Anna J. A Monetary History of the Unites States, 1867-1960. Princeton Univ. Press, 1963. 

Gibbons, J. S. The Banks of New York, Their Dealers, the Clearing House, and the Panic of 1857. D. Appleton, 1859.

Goodfriend, Marvin. “Financial Theory and Central Bank Policies,” in Stephen F. Frowen, Monetary Theory and Monetary Policy: New Tracks for the 1990s. St. Martin’s Press, 1993.

Gordon, Robert A. Business Fluctuations. Harper & Bros., 1952.

Graham, Frank D. and Whittlesey, Charles R. Golden Avalanche. Princeton Univ. Press, 1939.

Green, Edward J. “A Review of Interest and Prices: Foundations of a Theory of Monetary Policy by Michael Woodford,” J. Economic Literature, March 2005, 121-34.

Greenspan, Alan. "Discussion," in Capie, Future of Central Banking.

_____. “Transparency in Monetary Policy,” Federal Reserve Bank of St. Louis Rev., July/Aug. 2002, 5-6.

Hankey, Thomson. The Principles of Banking, its Utility and Economy; with Remarks on the Working and Management of the Bank of England. Effingham Wilson, 1867 (4th ed. 1887).

Hansen, Alvin B. “Monetary Policy,” Rev. Economics and Statistics, May 1955, 110-19.

Havrilesky, Thomas. The Pressures on American Monetary Policy. Kluwer, 1993.

Hawtrey, R. G. The Art of Central Banking. Longmans, Green, 1932. 

_____. A Century of Bank Rate. Longmans, Green, 1938 (2nd ed., Frank Cass, 1962)

Hayes, Alfred. “The 1966 Credit Crunch,” in Eastburn, Men, Money, and Policy.
Hetzel, Robert L. The Monetary Policy of the Federal Reserve System: An Analytical History. ms., 2005.

_____. “Making the Systematic Part of Monetary Policy Transparent,” Federal Reserve Bank of Richmond Economic Quar., Summer 2006, 255-90.

Judd, John P., and Rudebusch, Glenn D. “Taylor’s Rule and the Fed: 1970-97,” Federal Reserve Bank of San Francisco Economic Rev., No. 3, 1998, 3-16.

Juglar, Clement. A Brief History of Panics and Their Periodical Occurrence in the United States, 1893. Trans. and updated by DeCourcy Thom, 3rd ed., 1916. Reprinted Augustus M. Kelley, 1966.

Keynes, J. M. A Tract on Monetary Reform. Macmillan, 1923.

Lansing, Robert. “Real-Time Estimation of Trend Output and the Illusion of Interest Rate Smoothing,” Federal Reserve Bank of San Francisco Economic Rev., 2002, 17-34.

Lombra, Raymond E. “Reflections on Burns’s Reflections,” J. Money, Credit and Banking, Feb. 1980, 94-105.
Loyd, Samuel Jones. Thoughts on the Separation of the Departments of the Bank of England. Pelham Richardson, 1844. (Rep. Capie, History, v. 7).

Lown, Cara S. and Wood, John H. “The Determination of Commercial Bank Reserve Requirements,” Rev. Financial Economics, 1, 2003, 83-98. 
Macaulay, Frederick R. Some Theoretical Problems suggested by the Movements of Interest Rates, Bond Yields and Stock Prices in the United States since 1856. National Bureau of Economic Research, 1938.

Maisel, Sherman J. Managing the Dollar. Norton, 1973.

Matusow, Allen. Nixon’s Economy. Univ. Press of Kansas, 1998.

McCallum, Bennett T.  “Recent Developments in Monetary Policy Analysis: The Roles of Theory and Evidence,” Federal Reserve Bank of Richmond Economic Quar., Winter 2002, 67-96.

McCulloch, Hugh. Men and Measures of Half a Century. Charles Scribner’s Sons, 1888.

Miron, Jeffrey A. “Financial Panics, the Seasonality of the Nominal Interest Rate, and the Founding of the Fed,” American Economic Rev., March 1986, 125-40.

Neikirk, William R. Volcker: Portrait of the Money Man. New Congdon and Weed, 1987.

Noyes, Alexander D. Forty Years of American Finance. A Short Financial History of the Government and People of the United States since the Civil War, 1865-1907. G. P. Putnam’s Sons, 1909.

_____. The Market Place: Reminiscences of a Financial Editor. Little, Brown, 1938.

Orphanides, Athanasios. “Historical Monetary Policy Analysis and the Taylor Rule,” J.  Monetary Economics, July 2003, 983-1022.

_____. “The Road to Price Stability,” Federal Reserve Board, Jan. 2006.

Romer, Christina D. and Romer, David H. “The Evolution of Economic Understanding and Postwar Stabilization Policy.” In Federal Reserve Bank of Kansas City Stabilization Policy, 11-78.

Sack, Brian, and Wieland, Volcker. “Interest-Rate Smoothing and Optimal Monetary Policy: A Review of Recent Empirical Evidence,” J. Economics and Business, Jan./April 2000, 205-228.

Schumpeter, J. A. History of Economic Analysis. London: Oxford Univ. Press, 1954.

Seligman, Edwin R. A. “The Crisis of 1907 in the Light of History,” in The Currency Problem and the Present Financial Situation. Columbia Univ. Press, 1908.

Skaggs, Neil T. “A Theory of the Bureaucratic Value of Federal Reserve Operating Procedures.” Public Choice, 1984, 65-76.

Strong, Benjamin. Interpretation of Federal Reserve Policy, ed. W. Randolph Burgess. Harper & Row, 1930. (Garland Publishing Co., 1983)
Sumner, William G. History of American Currency. Henry Holt, 1874.
Taylor, John B. “Discretion Versus Policy Rules in Practice,” Carnegie-Rochester Conference Series on Public Policy, Dec. 1993, 195-214.

Thornton, Daniel L. “When Did the FOMC Begin Targeting the Federal Funds Rate?  What the Verbatim Transcripts Tell Us,” J. Money, Credit and Banking, Dec. 2006, pp. 
Timberlake, Richard H. Monetary Policy in the United States: An Intellectual and Institutional History. Univ. of Chicago Press, 1993.

Tobin, James. "Defense, Dollars, and Doctrines," Yale Rev., March 1958, 321-34. 

U. S. Congress. Agricultural Inquiry. Hearings before the Joint Commission of Agricultural Inquiry, 67th Cong., 1st sess., 1922.

_____. United States Monetary Policy. Recent Thinking and Experience. Hearings before the Subcommittee on Economic Stabilization of the Joint Committee on the Economic Report (Flanders Committee). 83rd Cong., 2nd sess, Dec. 1954.

_____. Nomination of Wm. McC. Martin, Jr. Hearings, Senate Banking Committee, 84th Cong., 2nd sess., 1956.  

_____. The Federal Reserve after Fifty Years. Hearings, Subcommittee on Domestic Finance of the House Committee on Banking and Currency, 88th Cong., 2nd sess., 1964.
_____. The 1971 Midyear Review of the Economy. Hearings, Joint Economic Committee, 92nd Cong., 1st sess., 1971.
Velde, François R. “Poor Hand or Poor Play? The Rise and Fall of Inflation in the U. S.” Federal Reserve Bank of Chicago Economic Perspectives. 1st quar. 2004, 34-51.

Volcker, Paul A. "Discussion," Capie, Future of Central Banking.

_____ and Gyohten, Toyoo. Changing Fortunes. Times Books, 1992.

Warburg, Paul M. The Federal Reserve System: Its Origin and Growth. Macmillan, 1930.

Weintraub, Sidney. “‘Monetary Policy’: A Comment,” Rev. Economics and Statistics, May 1955, 292-96.

Wheelock, David C. The Strategy and Consistency of Federal Reserve Policy, 1924-33. Cambridge Univ. Press, 1991.

Wicker, Elmus. “Brunner and Meltzer on Federal Reserve Policy during the Great Depression,” Canadian J. Economics, May 1969, 318-21.

____. Banking Panics of the Great Depression. Cambridge Univ. Press, 1996.

Wicksell, Knut. Interest and Prices. Trans. By R. F. Kahn. Royal Economic Society, 1936. 

Wood, John H. “The Expectations Hypothesis, the Yield Curve, and Monetary Policy,” Quar. J. Economics, Aug. 1964, 457-70.

_____. “Bagehot’s Lender of Last Resort: A Hollow Hallowed Tradition,” Independent Rev., Winter 2003, 343-51.

_____. A History of Central Banking in Great Britain and the United States. Cambridge Univ. Press, 2005.

_____. “Independent Central Banks, Old and New,” Cato J., Fall 2006, 593-605.

_____ and Wood, Norma L. Financial Markets. Harcourt Brace Jovanovich, 1985.

Woodford, Michael. Interest and Prices. Foundations of a Theory of Monetary Policy. Princeton Univ. Press, 2003.
p





i





Figure 1. Money-Market Interest Rate and Inflation.
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Figure 2. The Real Interest Rate (r), Inflation (p), Free Reserves (f), and Demand (x)
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Figure 3. RM, RD, and Free Reserves, 1922-32
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Figure 4. RM, RD, and Free Reserves, 1953-69
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Figure 5. RM, RD, and Free Reserves, 1987-2006
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� See the testimony to Congressman Wright Patman’s subcommittee on The Federal Reserve after Fifty Years (U. S. Cong. 1964 926-1178).


� Joseph Schumpeter reviewed 19th-century economists on crises (1954, 743-47).  For example, John Stuart Mill “described the cyclical mechanism in terms of expectations of profit – induced by favorable or unfavorable occurrences – that act upon dealers’ stocks, hence upon prices ….”  Although the process does not absolutely require credit, “readily extensible credit will greatly increase the violence of such fluctuations.” 


� House of Commons, Committee of 1832, Q3882-3; quoted by Loyd (1844, 424).


� Anonymous, Note on the Suspension of Cash Payments ….


� Bankers Magazine, 1878, pp. 917-21, Anderson and Cottrell (1974, 311-12).


� McCulloch also wrote of the Maine lumber industry in 1832 and the panic of 1873 as examples of “financial troubles” that “invariably followed imprudent speculation” based on “the improper use of individual credit” (214).  Also see Charles Dunbar (1904, 269-74) and James Gibbons (1859, 333-34, 365-68) for similar interpretations of the panics of 1837 and 1857.


� Edwin Seligman (1908) wrote of the “natural tendency” to “wear magnifying glasses” when capitalizing earnings.


� Greenspan testimony, July 1992, Federal Reserve Bulletin, Sept. 1992.


� Greenspan testimony, July 1994, Federal Reserve Bulletin, Aug. 1994.


� Greenspan, “Transparency in Monetary Policy.”  He concluded his testimony to Congress regarding the Fed’s 2000 Monetary Policy Objectives (Summary Report, July 20) with the statement: “Irrespective of the complexities of economic change, our primary goal is to find those policies that best contribute to a non-inflationary environment and hence to growth.”


� Hearings on the January 1957 Economic Report of the President, 1957, p. 257. Also see Ahearn (1963, 119).


� This discussion of the Fed’s model and behavior in the 1920s and 1930s follows Wood (2005, 181-210). 


� Also see Wheelock (1991).


� Federal Reserve Board, Banking and Monetary Statistics, 1914-41, pp. 536-37.


� For Strong’s resistance to congressional efforts to impose price targets, see Chandler (1958, 202-203; Wood 2005, 186-89).


� The argument resembled Keynes’s Tract on Monetary Reform published a few months earlier. 


� The average absolute means and standard deviations of annual change in the GNP deflator were: 1885-93 (0.7, 0.8); 1902-10 (2.2, 1.6); 1921-29 (1.9, 2.1); 1951-59 (2.4, 0.8); 1956-64 (2.0, 0.8); 1994-2002 (1.8, 0.4).


� Graham and Whittlesey (1939).  Between the ends of 1932 and 1941, high-powered money and gold increased $15.7 and $17.7 billions, respectively (Friedman and Schwartz, 1963, 804-805; Federal Reserve Board, 1943, 371-72).


� The Banking Act of 1935 gave the Fed the authority to raise reserve requirements up to double those existing at the time. 


� U. S. Cong., Nominations Hearings, 1956.


� Elliott (1960). U. S. Cong. (1922, 219-23, 296-305).


� Congressional Record, 101st Cong., 1st sess., Aug. 1, 1989, p. H4845.


� To the House Committee on the Budget, Jan. 22, 1991, Federal Reserve Bulletin, March 1991, p. 170.


� Historical Statistics of the U.S., Series E135; Federal Reserve Bank of St. Louis Economic Data.


� Federal Reserve Board( 1943, 896).


� Sack and Wieland 2000), Skaggs (1984), and Goodfriend (1993), although Lansing (2002) suggested that misspecification of the data used by the Fed overstates the extent of intentional interest smoothing.


� Bond yield curves sloped up (down) as short yields were below (above) 4 percent in all years from 1862 to 1942 (Durand 1942; Wood and Wood 1985, 629-37).
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