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Summary

Despite the severity of the recent financial crisis and recession, the U.S. economy has so far avoided falling into a deflationary spiral. Since mid-2009, the economy has been on a path of economic recovery. However, the pace of economic growth during the recovery has been relatively slow, and major economic weaknesses persist. In this economic environment, the risk of deflation remains significant and its occurrence could derail sustained economic recovery.

Deflation is a persistent decline in the overall level of prices. It is not unusual for prices to fall in a particular sector because of rising productivity, falling costs, or weak demand relative to the wider economy. In contrast, deflation occurs when price declines are so widespread and sustained that they cause a broad-based price index, such as the Consumer Price Index (CPI), to decline for several quarters. Such a continuous decline in the price level is more troublesome, because in a weak or contracting economy it can lead to a damaging self-reinforcing downward spiral of prices and economic activity.

However, there are also examples of relatively benign deflations when economic activity expanded despite a falling price level. For instance, from 1880 through 1896, the U.S. price level fell about 30%, but this coincided with a period of strong economic growth. Whether a deflation is on balance malign or benign most often will hinge on whether the force generating the falling price level is collapsing aggregate demand or accelerating aggregate supply. Both forces exert downward pressure on the price level but have opposite effects on the level of economic activity.

Deflation can dampen economic activity through several channels. First, a falling price level will increase the real (inflation adjusted) cost of inputs, raising the unit cost of production. Second, when nominal interest rates are low, as they are now, deflation could increase real interest rates, dampening credit-supported economic activity. Third, deflation will increase the real debt burden  of businesses and households that already hold debt because they will be repaying the loan principal with dollars of rising purchasing power.

The expectations of households and businesses about the future path of the price level will influence deflation's persistence and the difficulty of stabilizing the falling price level. The expectation of further deflation can in theory create a self-reinforcing downward spiral that deepens and prolongs the fall of economic activity as households and businesses adjust their economic outlooks. To avoid that outcome, government would likely need to take policy actions that not only counter the current negative demand shock and constricted flow of credit to the economy, but also create the expectation among economic agents that the future price level will be higher than the current price level; in other words, government would need to convince economic agents to expect inflation rather than deflation.

Economic policy can in theory contain or mitigate the negative effects of a deflation caused by a negative demand shock. The conventional macroeconomic policy tools of monetary and fiscal policies could be used to support current aggregate spending and exert upward pressure on the price level, although currently high deficits restrict fiscal space for movement and policy interest rates at zero pose a challenge for the monetary authority.
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Background

Despite the severity of the recent financial crisis and recession, the U.S. economy was able to avoid falling into an even more damaging deflationary spiral. Since mid-2009, the economy has been on a path of economic recovery. However, the pace of economic growth during the recovery has been relatively slow and major economic weaknesses persist. In this economic environment, the risk of deflation, albeit reduced from what it was during the previous period of economic contraction, remains significant and could be a potential threat to achieving sustained economic recovery.

Deflation is a decline in the overall level of prices. It is not unusual for prices to fall in a particular sector because of rising productivity, falling costs, or weak demand relative to the wider economy. For example, although the overall price level of the U.S. economy from 1998 through 2008 increased about 34%, computer prices over the same period fell nearly 76% because production costs steadily fell. Similarly, because of weak demand, the price of gasoline fell about 28% in 2009. But such declines are rarely a problem for the overall economy and do not constitute deflation. Deflation occurs when price declines are so widespread and sustained that they cause a broad-based price index such as the Consumer Price Index (CPI) to steadily decline for more than several quarters.

A continuous decline in the price level is more troublesome because in a weak or contracting economy it can lead to a damaging, self-reinforcing, downward spiral of prices and economic activity. Financial crises, in particular, tend to be deflationary because increased economic uncertainty increases the demand for cash (liquidity) by banks and financial institutions, constricting the flow of credit to households and businesses, and dampening their credit-supported spending. The slowing of current expenditure will exert downward pressure on the current price level.

If current prices start to fall, households and businesses may come to expect the future price level to also fall. If the current price level is widely seen to be too high relative to the expected future price level, they are likely to postpone current purchases until prices fall further, leading to further slowing of current expenditure and current economic activity.1 A self-reinforcing dynamic could be set in motion that will amplify the decline of prices and output.

The economy may ultimately reach a point at which the current price level has fallen sufficiently (i.e., sufficient deflation has occurred) relative to the expected future price level to boost current spending. But the fall of economic activity needed to cause that change in expectations could be protracted and costly, involving large output losses and high rates of unemployment.2

Japan's deflation in the 1990s is a recent example of the possible economic cost of a steadily falling price level. From 1992 through 2001, Japan's price level fell 0.5% per year on average and real gross domestic product (GDP) growth averaged only 1.0% per year. This compares to average growth rates for the Japanese economy of 4% to 5% in the 1970s and 1980s. A more pointed example of deflation's malign effect on economic activity was the experience of the United States in the Great Depression of the 1930s. From the 1929 stock market crash to the economy hitting bottom in 1933, the price level fell about 25%, real GDP fell about 30%, and the unemployment rate increased from 4% to near 25%.3

However, there are also examples of relatively benign deflations when economic activity expanded despite a falling price level. For instance, from 1880 through 1896, the U.S. price level fell about 30%, but this coincided with a period of strong economic growth, with real GDP advancing 5.0% per year on average. More recently, China, from 1998 through 2003, achieved particularly rapid economic growth along with a steadily falling price level.

Whether a deflation is on balance malign or benign most often will hinge on whether the force generating the falling price level is collapsing aggregate demand or accelerating aggregate supply. Both forces exert downward pressure on the price level but have opposite effects on the level of economic activity. The U.S. deflation in the late 19th century and that of China over the last decade occurred because aggregate supply was expanding faster than aggregate demand, exerting downward pressure on the price level but also causing output and employment to increase. Such positive supply-side shocks typically emanate from technological innovation, rising productivity, or trade liberalization.

In contrast, Japan's recent deflation and the U.S. deflation in the 1930s occurred because of shortfalls of aggregate demand, exerting downward pressure on the price level, along with reducing output and employment. Such a negative demand shock could be caused by a severe cyclical downturn, the bursting of an asset price bubble, or overly tight macroeconomic policies.

Congress actively participated in the policy responses to the recent financial crisis and recession and has an ongoing interest in macroeconomic conditions. Of current concern is the sustainability of the current economic recovery, and intertwined with that is concern about the lingering risk of deflation.


Deflation Caused By a Negative Demand Shock Hurts Economic Activity4

Several channels exist through which deflation generated by a negative demand shock can dampen economic activity. First, if nominal prices of inputs, particularly wages, tend to fall slowly, a falling price level will increase the "real" cost of inputs, raising the unit cost of production. The combination of falling product prices and rising production costs narrows profit margins and causes firms to reduce production and employment. The degree of inflexibility of nominal input prices will determine the size of this dampening effect caused by deflation—the more inflexible input prices are, the larger the decline in output and employment will be.

Second, a negative demand shock deflation will tend to increase "real" interest rates, dampening credit-supported economic activity, such as business investment, consumer durables, education, and housing. To understand this adverse process, it is necessary to recognize that "nominal" interest rates, the rate the lender charges the borrower, most often reflect two components: a real return to saving and an adjustment for the expected change in the price level. The nominal interest rate measures the cost of a loan in dollars, whereas the real interest rate measures the cost in terms of actual purchasing power. Therefore, if the nominal interest rate is 5% and there is the expectation of a 3% inflation, then the real interest rate is 2%. If there were an increase in the expected rate of inflation, the nominal rate would tend to rise proportionately to preserve purchasing power and leave the real interest rate unchanged. Moreover, there is no upper bound to nominal interest rates in response to a rising rate of inflation.

In contrast, with deflation, nominal interest rates would tend to fall, and if the expected rate of deflation is equal to or greater than the real interest rate, the nominal rate would fall to zero. However, the nominal interest rate will not fall below zero because lenders would not accept a negative interest rate on a loan when they could instead just hold cash. For borrowers, however, with the nominal rate at zero, the real interest rate on a loan will equal the expected rate of deflation. For example, if the rate of deflation is 5%, then the real cost of funds borrowed at a zero nominal interest rate would be 5%. If the expectation of deflation rises to 10%, then the real cost of borrowing rises to 10%.

For this reason, even though the nominal cost of borrowing is zero, a deflation can raise the real cost of borrowing to prohibitive levels, causing decreases in credit-supported spending by businesses and households that cause economic activity to slow further. For example, nominal interest rates declined to near zero over the course of the economic decline from 1929 to 1933; but because of the rapidly falling price level real interest rates increased sharply, and accordingly interest-sensitive spending by businesses and households plummeted.

Third, a negative demand-shock deflation will increase the real debt burden  of businesses and households that already hold debt. The burden rises as the price level falls because debtors will be repaying the loan principal with dollars of rising real value.5 With deflation induced by a negative demand shock, it is unlikely that the debtor's rising debt burden would be offset by an increased capacity (increased profits or increased wages) to service the debt. Moreover, if the deflation is accompanied by falling asset prices, the real losses of debtors will not be the gains of creditors because the collateral held by lenders likely will also be losing value. In an environment of rising debt burdens and falling collateral value, delinquencies, defaults, and bankruptcies will increase, causing a deterioration of the balance sheets of banks and other financial institutions.

Furthermore, lenders will find it increasingly difficult to distinguish between good and bad risk, possibly leading them to raise finance charges and cut back on the volume of lending, perhaps to the point of "disintermediation" at which funds stop flowing through the financial system. A reduction in the flow of credit tends to further impede aggregate spending and dampens economic activity. During the Great Depression, thousands of banks failed, causing a major reduction in the flow of credit needed to support much economic activity.


International Transmission of Deflation

Deflation can be transmitted across national boundaries in order to magnify its adverse impact. This transfer is most likely to occur in a system of fixed international exchange rates, such as under the gold standard that prevailed in the 1920s and 1930s. Under that system, trade imbalances caused international gold flows—gold outflows from countries with trade deficits and gold inflows to countries with trade surpluses. Gold inflows tended to increase the surplus country's money supply and raise its price level, whereas gold outflows tended to decrease the deficit country's money supply and reduce its price level. The change in relative prices of foreign and domestic goods would then work to correct the trade imbalance and stop the flow of gold.

To ensure that this adjustment was timely and orderly, central banks would intervene. With a gold outflow, a finite gold stock, and the need to forestall even the suspicion of having to devalue its currency, the deficit country would most often be under greater pressure to intervene. The intervention would entail the central bank of the deficit country reducing the money supply and raising interest rates to slow the economy, push down the price level, and improve the competitiveness of domestic goods.

This adjustment process would prove to be very costly in the 1930s. The deflation that accompanied the sharp contraction of the U.S. economy at that time made American goods ever more attractive to foreigners, whereas falling income reduced U.S. demand for foreign products. Gold flows out of other countries toward the United States intensified. To stem the gold outflows foreign central banks reduced their money supplies and raised interest rates, slowing their economies. Maintaining the gold standard had forced other countries to deflate and reduce output along with the United States.

International transmission of deflation is less likely within a regime of flexible exchange rates, as used by the United States and most major economies today, because it allows independent policy action. However, China, with an essentially fixed exchange rate, did transmit its recent deflation caused by a positive supply shock to its trade partners. This transmission was accomplished through lower export prices that caused some slowing of inflation in these economies. However, because imports from China are a relatively small fraction of total spending, and because of the stimulus to total spending generated by the improved terms of trade, the overall deflationary impact in the United States and other advanced economies tended to be modest.6


The Role of Expectations

Economic agents' expectations about the future path of the price level will influence deflation's persistence and the difficulty of stopping it. The expectation of further deflation can create a self-reinforcing downward spiral that deepens and prolongs the fall of economic activity as households and businesses adjust their economic outlooks. To avoid that outcome, government would likely need to take policy actions that not only counter the current negative demand shock and constricted flow of credit to the economy, but also create the expectation among economic agents that the future price level will be higher than the current price level. In other words, government would need to convince economic agents to expect inflation rather than deflation.


Deflation Caused by a Positive Supply Shock is More Benign

Unlike negative demand shocks, positive supply shocks have positive effects that increase the level of output, offsetting the negative effects of the deflation. For example, a productivity-induced deflation does not reduce profit margins because the decline in output prices is countered by a productivity-induced decline in the per-unit cost of production. Also, workers benefit from the productivity increase because it boosts their marginal product, tending to increase their real wage. Nominal wage increases are contained because the increase in the real wage comes through the falling price level.

In addition, increased productivity tends to increase real interest rates, which provides an offset to the downward pressure on nominal interest rates and helps to prevent nominal rates from hitting the zero bound.

Further, the problems for the financial sector caused by deflation increasing real debt burdens are offset by increased real income. The deterioration of financial institutions' balance sheets caused by falling collateral values is minimized as productivity increases lift the expectations for current and future earnings, which tends to preserve or improve the value of collateral. These offsets may not be complete across all sectors of the economy, and the tendency of deflation to favor lenders over borrowers may still cause some redistribution of income.

Conceptually, deflation generated by a positive supply shock could be prevented by an increase in the money supply sufficient to accelerate nominal spending and exert an offsetting degree of upward pressure on the price level. In the 19th century, under the gold standard, a relatively fixed supply of gold often constrained countries from expanding their money supplies to counteract deflation.7


The Current Risk of Deflation in the United States

In 2008 and 2009, the U.S. economy received a substantial negative demand shock from the combined impact of the financial fallout from the bursting of the housing price bubble in 2006 and a sharp cyclical downturn of the economy beginning in late 2007 that continued through mid-2009. Despite the severity of the contraction of economic activity, an exacerbating deflationary spiral was avoided at that time. However, the economic recovery that began in mid-2009 has been slow paced and has not erased concerns about deflation.

Several indicators can be used to assess the risk of deflation: (1) measures of aggregate price behavior, (2) measures of the output gap, (3) measures of asset market prices, (4) measures of credit and monetary conditions, (5) the path of the exchange rate, (6) the proximity of nominal interest rates to the zero bound, and (7) estimates of investor expectations for future movement of the price level. Consider the recent behavior of each class of indicator.8


Aggregate Price Behavior

A steady fall of the aggregate price level as evidenced by downward movement in the Consumer Price Index(CPI) or the Producer Price Index (PPI) is the clearest and most direct indicator of disinflationary pressure in the economy. However, prior to an outright fall of the price index, there is likely to be a prolonged deceleration in the measured rate of inflation. Also, the CPI and other aggregate price indexes are for a number of reasons likely to have an average annual upward bias in the range of 0.5 to 1.0 percentage points.9 Therefore, measured inflation of less than 1 percentage point makes it likely that the economy is actually experiencing either zero inflation or mild deflation.10

Reflecting the severity of the recent recession, the price level, as measured by the CPI, declined about 2.0% between July 2008 and July 2009. With economic recovery, which began in mid- 2009, the price level stabilized and began to rise again, up about 1.0% through the end of 2009. However, as the pace of economic growth slowed over much of 2010, the CPI's rate of increase also slowed, with a succession of monthly increases in the CPI of near zero. This deceleration of inflation renewed concern that the risk of deflation had increased. 11 During 2011, the CPI showed larger increases, but much of that rise was propelled by one-off price increases stemming from the sharp increase in petroleum prices in the spring of 2011, and in the last quarter of 2011, the rate of increase in the CPI has slowed to a pace that again raises concern about deflation.12

In recent years, the CPI has typically increased at an annual rate of around 2.5%. The recent deceleration of these indexes represents a break from that pattern and, given the index's upward bias, could be evidence of incipient deflation; but this behavior has occurred for too short a time period for a definitive conclusion to be drawn.


Size of Output Gap

The Congressional Budget Office (CBO) estimates that when the economy bottomed out in mid-2009, the output gap (the difference between the level of output produced if the economy's resources were fully employed and the actual level of GDP) was 8.1% and indicated the presence of substantial economic slack.13 For comparison, in the nine previous post-war recessions the average output gap was 4.0%. (On the other hand, the estimated current output gap is much smaller than what accompanied the deflation during the Great Depression.)

The economic recovery that has occurred since then has narrowed the output gap to an estimated 7.2%. However, an output gap of that size after nearly 30 months of economic recovery suggests that a substantial degree of economic slack remains, and it may continue to exert sizable downward pressure on the price level. Moreover, it will continue to do so if weak near-term economic growth leads to little or no narrowing of the output gap.


Asset Price Behavior

Because deflation reduces the value of collateral held by lenders and raises the real cost of borrowing faced by borrowers, the demand and, in turn, the price of many classes of assets may fall along with goods prices. Most asset prices fell sharply during the economic collapse of 2008 and 2009. House prices fell particularly sharply and house prices are still falling, continuing to have an adverse effect on the balance sheets of households and banks, and dampening the recovery of aggregate spending. In contrast, the stock and bond prices have rebounded. The Dow Jones Industrial Average stock index had plunged to near 6500 in March 2009, but by early 2012 had regained about 70% of its lost capitalization, exceeding 12,000.

The collapse of the housing and stock markets in 2008 and 2009 substantially decreased household net worth, which had, by the end of 2009, fallen $13 trillion below its level in 2007.14  This large fall in net worth pushed the household debt burden to what some fear could be an unsustainable level, especially if interest rates rise. With house prices likely to remain weak, repairing household balance sheets will probably require a large diversion of current income from consumption spending to debt reduction for several more years, tending to weaken aggregate demand and slow economic growth.15 Past asset price deflation has left the economy impaired, but a broad asset price deflation that often accompanies deflation is currently not occurring.


Exchange Rate Behavior

An appreciating dollar will decrease the domestic price of imported goods and services and exert downward pressure on the price level in the process. The trade-weighted dollar exchange rate had generally been on a downward path since early 2002; however, as the financial crisis and recession intensified during the last half of 2008 and the first quarter of 2009, the dollar appreciated as foreign investors increased their demand for relatively safe dollar-denominated assets, particularly U.S. Treasury securities.16

As the crisis subsided and the global economy seemed to be staging an economic recovery, the increased demand for dollar assets abated and the dollar depreciated during the remainder of 2009. Over the first six months of 2010, the dollar changed direction and appreciated about 5.0%. Whether because of the sovereign debt problems in the euro area that emerged at this time or out of concern for the sustainability of the slow-paced global economic recovery, the demand for low-risk dollar assets strengthened again, exerting upward pressure on the dollar. However, from mid-2010 through mid-2011, the dollar depreciated by nearly 11%, tending to counter deflation by putting upward pressure on the U.S. price level.

Over the remainder of 2011, an intensification of concerns about financial and economic conditions in the euro area caused another "flight to quality" by global investors, leading the dollar to appreciate about 5%. Given the normal lags, this appreciation is not likely to have exerted much downward pressure on U.S. prices so far. However, should a global "flight to quality" keep the demand for U.S. Treasury securities strong, the deflationary impact of an appreciating dollar on the level of prices in the United States may become more evident.


Monetary Aggregates and Bank Reserves

In an economic crisis, with weakening balance sheets and rising uncertainty about the economic future, households will hold larger cash balances rather than spend and financial institutions will attempt to increase liquidity and accumulate excess reserves rather than lend. This shift in behavior tends to decrease the money supply and exert more downward pressure on economic activity and prices. During the Great Depression, the Federal Reserve (the Fed) passively allowed the money supply to contract as a result of households' and businesses' actions to increase liquidity. As the money supply fell, so did the price level, intensifying the economic collapse already underway.

Beginning in mid-2008, the Fed took aggressive steps to keep the money supply from contracting by boosting currency and bank reserves. Measures of the money stock increased substantially over the next year. For the 12 months ending in June 2009, the money stock measure M2 increased 9.2%. (Also, unlike in the Great Depression, the Fed has aggressively assumed the role of "lender of last resort" and injected nearly $1 trillion of liquidity into the banking system, avoiding the 8000 bank failures that occurred during the deflation of the 1930s.) However, for the 12 months ending in June 2010, M2 increased only 1.8%. This slower rate of growth in M2 could be the result of higher demand for cash balances by households and a diminished willingness of banks to use reserves for lending to businesses and households. (Bank lending is the principal way the economy creates money.) The persistence of such a low rate of money supply growth could have been deflationary. Concern about slow economic growth and the rising risk of deflation, prompted the Fed to again accelerate the growth of the money supply. For the 12 months ending in June 2011, M2 increased at a 6% average annual rate, and for the remainder of 2011 grew even faster, at about a 12% average annual rate.17


Proximity to Zero Bound

The federal funds rate, the short-term interest rate the Fed targets to implement monetary policy, is currently between 0% and 0.25%, close to the zero bound for nominal interest rates. If nominal interest rates are at or near zero, deflation will increase real interest rates and dampen interest-sensitive spending which adds to the deflationary momentum. Also, at this point, the Fed's normal means of countering weak aggregate spending, namely adjusting nominal interest rates downward, is not operational. Although being at the zero bound itself does not raise the risk of deflation, it creates an economic environment in which the negative effects of deflation on economic activity can be sharply amplified.


Price Level Expectations of Investors

An estimate of whether investors in long-term securities are expecting inflation or deflation can usually be gleaned from the relationship between Treasury securities and inflation-indexed bonds. The yield on the latter has sometimes been used as a proxy for the real interest rate. Therefore, if the nominal rate on the Treasury security is higher than the inflation-indexed rate, investors are thought to be expecting inflation as measured by the premium of the nominal rate over the inflation-indexed rate. On the other hand, if the nominal rate is below the inflation-indexed rate, then investors are expecting deflation.18

In January 2011, the nominal yield on a five-year Treasury bond was about 2.0% and the yield on a five-year, inflation-indexed Treasury bond was about 0.1%, giving a difference of 1.9 percentage points. In December 2011, the nominal yield on the five-year Treasury bond had fallen to about 0.9% and the yield on the inflation-indexed, five-year Treasury bond had fallen to about -0.8%, giving a difference of 1.1 percentage points. By this indicator, the bond market's expectation of future inflation has fallen about 0.8 percentage points but has not turned negative as it would if there were a general expectation of deflation.19


Overall Risk of Deflation

Collectively, these several indicators suggest a continuing risk of deflation, but they do not give conclusive evidence that the price level is currently falling. Of particular significance for elevating the risk of deflation is the persistence of a large output gap, the nominal federal funds rate being at the zero bound, and long-term inflation expectations falling closer to zero. So far, however, broad-based price indexes show a deceleration of inflation but do not reveal the presence of deflation. Over the last year, growth of the money supply has accelerated substantially.


Policy Responses to Deflation

How can economic policy contain or mitigate the potentially large negative economy-wide effects of a deflation caused by a negative demand shock? The simple answer is that the government can take actions to support current aggregate spending. Increased current spending that exerts upward pressure on the price level is a counterforce to a negative demand shock. If these policies also induce economic agents to expect future prices to be higher than current prices, they are likely to shift their spending toward current goods and away from future goods.

There are two general classes of policy responses to be applied, separately or in combination, as the severity of the deflation problem warrants. The first class of policies comprises the standard macroeconomic policy tools of monetary and fiscal policy. The second class is greater use of the Fed's traditional role of "lender of last resort." All of these policy tools were used in response to the 2008-2009 turmoil in financial markets and the economy's slide into recession. Arguably those policy measures, in addition to supporting economic activity, forestalled deflationary momentum during this period of economic contraction.20 Further actions of this type could be used to counter any further weakening of economic activity and any further deflation threat.


Macroeconomic Policy


Monetary Policy

Monetary policy is the Fed's standard and most frequently used tool to exert broad-based influence on credit conditions, economic activity, and the price level. U.S. monetary policy is implemented by targeting (raising or lowering) the short-term federal funds rate, a market-determined interest rate that banks charge each other for short-term loans. The targeting of the federal funds rate is accomplished with open market operations whereby the Fed buys or sells Treasury securities for cash to increase or decrease liquidity in the financial markets, which influences real borrowing costs and may subsequently influence credit-sensitive spending by households and businesses.

To fight deflation, the Fed could exert upward pressure on the price level by applying a stimulative monetary policy. The Fed achieves this stimulus by entering the federal funds market and making open-market purchases of Treasury securities from banks in exchange for cash. The infusion of cash increases the reserves (liquidity) of the banking system, exerting downward pressure on interest rates. The effect on interest rates is likely to be reflected quickly and most fully on short-term interest rates and possibly spread to longer-term interest rates.

Beginning in September 2007, in response to continuing evidence that disruptions in financial markets could have adverse effects on the wider economy, the Fed aggressively applied successive injections of monetary stimulus, as it purchased securities for cash and pushed down the federal funds rate from 5.25% to approximately zero by the end of 2008. The federal funds rate has effectively remained at the zero bound through 2011.21

The Demand for Liquidity, Monetary Policy at the Zero Bound, and Inflation Targeting

The stimulative effects of a much lower federal funds rate to the wider economy can be substantially muted in a time of economic crisis when the demand for liquidity increases sharply. This lack of a stimulative effect occurs because banks, wary of elevated risk of loan default, prefer to increase their reserves and liquidity, rather than increasing their lending activity and keeping credit (liquidity) moving to support spending in the non-financial sectors. The phrase often used to describe monetary stimulus's lack of effect on real economic activity in times of financial crisis is that monetary policy is "unable to get traction."22

Also, if the nominal federal funds rate has fallen all the way to the "zero bound," as it currently has, the Fed is prevented from using normal operating procedures of targeting interest rates to apply the degree of monetary stimulus needed to increase aggregate spending and counter deflation.

However, there are alternative strategies that the Fed could employ to provide stimulus in this situation.23 First, the Fed could try to change financial market interest rate expectations. The current interest rate on long-term assets depends on the entire expected future path of short-term interest rates, including the zero rate for the federal funds rate. If the central bank can persuade the public that it will hold down the short-term rate to near zero for longer than had been expected, interest rates across the whole term structure should also fall, stimulating spending. Such an outcome would hinge on whether the Fed's policy commitments are taken as credible by the public. In this circumstance, however, some economists argue that it is also possible for economic agents to see a policy of keeping short-term nominal interest rates near zero for an extended period not as stimulative, but alternatively as a commitment to a passive policy response, and they come to expect the persistence of deflation and no decrease of nominal long-term interest rates.24

A likely example of this tactic was the Fed's August 10, 2010, policy statement in which it said that economic conditions warrant keeping the federal funds rate near zero for an extended period. This statement was a turnabout from a few months earlier when the Fed was discussing when and how it might gradually raise interest rates as the economic recovery proceeded.25

Second, the Fed could alter the composition of its balance sheet, shifting from liquid short-term, low-risk assets toward less liquid long-term assets or other riskier assets. This policy is sometimes called "qualitative easing." Historically, the Fed's asset holdings have been primarily of Treasury securities of different maturities ranging from one month to 30 years; but because its targeted interest rate for the conduct of monetary policy has been the short-term federal funds rate, it has relatively large holdings of short-term securities. If the Fed shifts the composition of its balance sheet toward long-term assets by selling short-term treasuries and buying long-term treasuries or other long-term assets, such as asset-backed securities, it could possibly lower long-term yields to provide stimulus to economic activity. Prior to 1951, the Fed actively managed the yields on government debt, including long-term bond yields. This earlier ability may give credence to the efficacy of this alternative procedure for conducting monetary policy.26

Since the financial crisis and recession of 2008 and 2009, the composition of the Fed's balance sheet has shifted from consisting of 100% Treasury securities to having nearly two-thirds of it holdings in agency-related securities.27 In addition, the average maturity of the Fed's investment portfolio has increased from 3½ years to nearly 7 years.28 On September 21, 2011, the Fed announced that it would extend further the average maturity of its holding of securities by purchasing, by the end of June 2012, $400 billion of Treasury securities with a remaining maturity of 6 years to 30 years and to sell an equal amount of Treasury securities with maturities of 3 years or less. 29

A third option for implementing monetary policy at the zero bound is to expand the size of the Fed's balance sheet,  by increasing its monetary liabilities. This policy is often called "quantitative easing." It is equivalent to the conventional means of conducting a stimulative monetary policy of buying securities to increase the supply of reserves in the banking system. The policy focus, however, is shifted from the price of reserves (interest rates) to the quantity of reserves.30

To bolster the liquidity of the financial system and stimulate the economy, during 2008 and 2009 the Federal Reserve aggressively applied conventional monetary stimulus by lowering the federal funds rate to near zero and boldly expanding its "lender of last resort" role, creating new lending programs to better channel needed liquidity to the financial system and induce greater confidence among lenders. Following the worsening of the financial crisis in September 2008, the Fed grew its balance sheet by lending to the financial system. Between September and November 2008, the Fed's balance sheet more than doubled, increasing from under $1 trillion to over $2 trillion.

By the beginning of 2009, demand for loans from the Fed was falling as financial conditions normalized. Had the Fed done nothing to offset the fall in lending, the balance sheet would have shrunk by a commensurate amount, and the stimulus that it had added to the economy would have been withdrawn. In the spring of 2009,  the Fed judged that the economy, which remained in a recession, still needed stimulus. On March 18, 2009, the Fed announced a commitment to purchase $300 billion of Treasury securities, $200 billion of Agency debt (later revised to $175 billion), and $1.25 trillion of Agency mortgage-backed securities. The Fed's planned purchases of Treasury securities were completed by the fall of 2009 and planned Agency purchases were completed by the spring of 2010. At this point, the Fed's balance sheet stood at just above $2 trillion. This expansion of the fed's balance sheet is often called "quantitative easing 1" or QE1.31

On November 3, 2010, the Fed announced that it would provide a second round of quantitative easing (referred to as "quantitative easing 2" or QE2) by means of purchasing an additional $600 billion of Treasury securities at a pace of about $75 billion per month, and continue the practice of replacing maturing securities with Treasury security purchases. 32 When this second round of monetary stimulus was completed in June 2010, the Fed had increased the size of its balance sheet to more than $2.5 trillion. The maturity length of the securities purchased were mostly between 2½ years and 10 years.33

When at the zero bound for nominal interest rates and faced with a sharp economy-wide demand for liquidity, combating weak aggregate spending and incipient deflation may also require the Fed to shift its operating procedure for conducting monetary policy from targeting interest rates to targeting the inflation rate. With inflation targeting, the Fed announces a target path for the price level. For a policy of inflation targeting to be successful, the Fed must convince the markets that it is credible by vigorously and transparently pursuing policies that are consistent with reaching the inflation target. In effect, the cure for deflation is a credible promise of future inflation.

The minutes of an early 2009 meeting of the Fed's Open Market Committee indicate that the Fed would begin to make available to the public the committee's long-term projections for important macroeconomic variables, including the rate of inflation. The Fed has been doing this now, and in January 2012 decided to publish forward interest rate projections to further help guide expectations. These action could be interpreted as the Fed initiating a policy of inflation targeting.34

Nevertheless, operation of monetary policy at the zero bound for the federal funds rate is a passage through poorly charted waters. There remains substantial uncertainty about how well the alternative operating procedures worked during the recent crisis and recession. However, the Great Depression gives support to the belief that monetary policy can be an effective counterforce to deflation even when the demand for liquidity is high and nominal interest rates are at the zero bound. In 1933, President Franklin Roosevelt temporarily took the United States off the gold standard and freed the Fed from having to maintain high interest rates to maintain the dollar's fixed parity to gold. The dollar depreciated by about 40% over the course of 1933 and 1934. The devaluation would allow the United States to expand the money supply by about 42% between 1933 and 1937 without concern for the impact on gold flows or the exchange rate.

This monetary expansion, however, was implemented by the U.S. Treasury, not by the Federal Reserve. Under the gold standard, the Treasury was allowed to issue gold certificates, in proportion to the gold stock, that were interchangeable with Federal Reserve notes. The devaluation directly increased the nominal value of the existing U.S. stock of gold. In addition, the devaluation induced a large inflow of gold through its effects on the trade balance and the attractiveness of dollar assets. (Rising political tensions in Europe would also contribute to the attractiveness of dollar assets.) The Treasury issued gold certificates equal to the rising value of the gold stock and deposited them with the Fed. As the government spent them, they were converted into Federal Reserve notes, increasing the monetary base.

Despite nominal interest rates being at the zero bound, credit became more readily available and real interest rates were reduced, stimulating interest-rate-sensitive components of aggregate spending. In addition, the large monetary expansion arguably changed expectations from deflation to inflation, making prospective borrowers more confident that their debt service burden would not be increasing. In response, the economy grew strongly and brought a relatively quick end to deflation. Consumer prices moved from a decrease of 5% in 1933 to an increase of 3.5% in 1934.35


The Fed as Lender of Last Resort

In the role of "lender of last resort," the Fed offers credit to solvent but temporarily illiquid financial institutions. With this action the Fed is engaging in another form of qualitative easing, changing the composition of its balance sheet, in this case shifting its holdings from less risky assets toward more risky assets, but the primary aim of such operations is to ensure the smooth functioning of financial intermediation in the economy. The borrowers are financial institutions with assets exceeding liabilities; however, because their debts tend to be short-term and liquid while their assets are long-term and illiquid, they need the ability to raise short-term funds to meet short-term debt obligations. The expectation is that with reliable access to short-term liquidity, financial institutions will be more willing and able to lend to each other and to the non-financial sectors of the economy.

The Fed's "discount window" is its facility for making loans to financial institutions with short-term liquidity problems; the "discount rate" is the interest rate charged for these loans. Financial institutions are often reluctant to use the discount window out of concern that financial market participants will draw a negative inference about their financial condition if their borrowing from the Fed becomes known.

In response to the recent financial crisis and recession, the Fed greatly expanded its lender-of-last-resort role, creating new lending programs to better channel needed liquidity to the financial system and induce greater confidence among lenders. These actions were a means to restore credit flows to the wider economy. To bolster the liquidity of the financial system, during 2008 and 2009, the Fed took a variety of actions that more than doubled reserve bank credit by injecting nearly $1.5 trillion of new reserves into the financial system.36

One of the reasons for the severity of the economic collapse and deflation from 1929 to 1933 was the Fed's failure to aggressively undertake lender-of-last-resort actions, allowing thousands of banks to fail and causing a contraction of the money supply.

The Fed's current ability to pursue further large lender-of-last-resort activities to counter deflation may be constrained by the changing risk profile of the central bank's balance sheet. Its recent lender-of-last-resort initiatives have meant that the Fed has exchanged a sizeable portion of its holdings of low-risk Treasury securities for high-risk collateral. Although the Fed is able to hedge some of this risk, the average level of risk carried in the Fed's total asset holdings has increased.37


Fiscal Policy

Fiscal policy can support aggregate spending and exert upward pressure on the price level through an increase in the budget deficit. A policy of fiscal stimulus would involve tax cuts or spending increases (or some combination of the two). Unlike monetary policy, which transmits its impact to economic activity indirectly through financial markets, fiscal policy has a relatively direct impact on economic activity. Increased government spending is a direct addition to aggregate demand.

In addition to its effect on aggregate spending, fiscal stimulus may have an indirect positive effect on the condition of financial institutions' balance sheets as the salutary effect on economic activity also exerts upward pressure on asset prices. To be most effective, fiscal policy initiatives would occur in conjunction with a stimulative monetary policy and any other measures needed to relieve a restricted flow of credit.

Fiscal stimulus was not used to counter the deflation and collapse the U.S. economy from 1929 to 1933. Fiscal policy became more stimulative from 1933 onward, but the degree of fiscal stimulus was modest relative to the economy's massive output gap. The output gap for the U.S. economy in the 1930s was as large as 42% of GDP, whereas the magnitude of fiscal stimulus applied during this period never exceeded 3% of GDP.38

In response to the financial crisis and recession, several fiscal measures were enacted. Congress passed and then-President Bush enacted the Economic Stimulus Act of 2008 (P.L. 110-185). This act was a $120 billion package that provided tax rebates to households and accelerated depreciation rules for businesses. Subsequently, Congress passed and President Obama enacted the American Recovery and Reinvestment Act of 2009 (P.L. 111-5). This was a $787 billion package with $286 billion of tax cuts and $501 billion of spending increases that were projected to add fiscal stimulus equivalent to about 2% of GDP in 2009 and 2.5% of GDP in 2010.39 On July 22, 2010, the Unemployment Compensation Extension Act of 2010 (P.L. 111-205) was enacted.

Presently, there is a policy debate over whether added short-term fiscal stimulus should be used to assure sustained economic recovery and to counter any incipient deflation. Proponents argue that if the pace of private spending proves insufficient to keep the economy expanding and the price level from falling, further stimulus by monetary and fiscal policies may be warranted. On the other hand, opponents maintain that the associated government borrowing would add to an already large accumulation of government debt, with the consequence of slower future economic growth. It is true that for an economy operating close to potential output, government borrowing to finance budget deficits will in theory draw down the pool of national saving, crowding out private capital investment and slowing long-term growth. However, the U.S. economy, currently with a large output gap and high unemployment, is operating well short of capacity and the risk of such crowding out occurring and damaging future economic growth is arguably low.


Conclusion

Deflation generated by a negative demand shock can be disruptive and costly, particularly if it gets built into price expectations that can magnify the negative impulse and increase the economic costs. The experience of the United States during the Great Depression and that of Japan since the 1990s gives strong testimony of this.

Several indicators suggest that the risk of deflation in the United States continues despite nearly 30 months of economic recovery. The Consumer Price Index shows that the inflation rate is low and decelerating, a large output gap persists, and nominal short-term interest rates continue to be at the zero bound. Together these factors suggest a continuing significant risk of deflation. Nevertheless, there is no direct evidence, so far, that a broad-based and sustained decrease in the price level is occurring.

Mainstream economic theory argues that monetary and fiscal stimulus are the macroeconomic policies needed to fight deflation. All are measures aimed at directly or indirectly increasing aggregate demand to boost economic activity, but they will also work in theory to shift consumer and business expectations from deflation to inflation and exert the upward pressure on the price level needed to counter any deflationary forces that may arise.
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