Monetary Policy Regimes and the Real Interest Rate

William T. Gavin

During the period from 1965 to the end of 2015, the Federal Reserve operated monetary policy in a
variety of ways associated with four distinct monetary policy regimes. These different monetary policy
regimes display different outcomes for inflation, interest rates, and real consumption growth. This
article uses the differences among the outcomes to better understand how monetary policy affects
those outcomes. One of the important results is that monetary policy appears to be able to affect long-
term real interest rates and real consumption growth during periods of extreme monetary policy in
which the Fed holds short-term interest rates abnormally high or abnormally low for an extended
period. This article exploits the idea of monetary policy regimes to ask whether monetary policy exac-
erbated the low real interest rate on safe assets and the low level of consumption during the period
in which the range for the Fed’s interest rate target was set at 0 to 0.25 percent. Many observers have
appealed to real factors such as aging demographics to explain the low level of long-term interest
rates. The evidence presented here suggests that policy analysts should also consider the possibility
that the Fed was the main cause of the low real interest rate following the 2007-08 financial crisis.
(JEL E43, E52, E58, E65)
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he goal of this article is to ask whether monetary policy is a cause of the low real

interest rate on safe assets since the onset of the 2007-08 financial crisis. The Federal

Reserve uses its monopoly on bank reserves to lower interest rates when it wants to
stimulate the economy. But many observers attribute the low real interest rate to real factors
such as aging demographics and an upsurge in the demand for safe assets. Such factors would
be associated with expectations of lower economic growth in the future. Are real rates low
because future growth is expected to be low or because the Fed is holding short-term rates
on bank reserves low? In other words, are low interest rates in the United States and around
the world caused by Fed policy? This article exploits the idea of monetary policy regimes to
shed light on this issue.
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The idea of a monetary policy regime is somewhat vague. It is related to the idea of a
monetary standard. Examples of monetary standards include the classical gold standard that
existed in most developed economies between 1880 and 1914, the modified dollar-gold stan-
dard adopted in 1946—the Bretton Woods agreement—and the paper money standard that
evolved after the Bretton Woods agreement began to come apart during the 1960s. This paper
examines distinct U.S. policy regimes that were adopted to manage a paper money standard.
The regimes are defined by the different goals for policy and by the different procedures used
to implement monetary policy decisions.! The Fed has a dual mandate to promote price sta-
bility and full employment. In practice, price stability is defined as 2 percent inflation. Achiev-
ing the full employment goal is more problematic because the concept of full employment is
not measured directly. This part of the dual mandate is implemented by following a counter-
cyclical policy, easing policy when the economy is thought to be below its potential and
restricting policy when the economy is estimated to be growing above its sustainable long-run
trend. In making decisions at Federal Open Market Committee (FOMC) meetings, the partici-
pants look at everything, but the two most important economic indicators are inflation and
real gross domestic product (GDP) growth.2

In defining the Fed’s monetary policy regimes in this way, the distinctions among them
depend on the relative emphasis given to price stability versus business cycle stabilization at
policy meetings. The diftferences between regimes can be seen in the outcomes for inflation
and nominal interest rates.

REAL EFFECTS OF MONETARY POLICY

Typically, we do not think about different monetary policy regimes leading to different
equilibrium levels of real interest rates or real GDP. Our most basic theories of money assume
the classical dichotomy—real variables are determined by real factors and nominal variables
are determined by monetary policy. Even Keynesian models with sticky prices assume that
the real effects are short-lived—a few quarters at most. For monetary policy to have persistent
real effects, we have to consider extreme policies or extend the models to include more real-
istic features.

The most well-studied example of extreme monetary policy is hyperinflation—very high
inflation that causes firms to change prices daily and consumers to hold as little currency as
possible. It reduces real interest rates and real economic activity because the hyperinflation
interferes with the price mechanism that is key to equilibrium adjustments and efficiency in
market-based economies. Hyperinflations rarely persist for too long because the effects are
so bad that they bring down governments that are not willing or able to bring about reform.

Another example of an extreme monetary policy was the Volcker monetary reform that
ended the high inflation of the 1970s with extremely high federal funds rates. This was an
extreme policy that led to high nominal and high real interest rates. But this policy also could
not last too long because the high and volatile interest rates were very disruptive to the economy.
The current policy regime is also extreme—because the interest rate policy is not consistent
with the 2 percent inflation objective. This policy has led to persistently low real rates on bank
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reserves and other safe assets. It is also possible that it has led to a low level of real economic
activity.

Gavin et al. (2015) use a nonlinear solution to a standard New Keynesian model to show
that a persistently low interest rate can lead to a path for output that is persistently below the
model’s equilibrium steady state. The theory assumes that the equilibrium real interest rate is
equal to the sum of the growth rate of consumption and the rate of time preference (everything
else equal, the rate at which people are indifferent between current and future consumption).
If some factor keeps the interest rate below the equilibrium level, then the amount that people
want to borrow will exceed the amount that people want to save. If the interest rate cannot
adjust upward to achieve equilibrium in the market for loanable funds, then income will fall
until the amount people want to borrow equals the amount people want to save.> Assuming
that monetary policy can affect the real return to saving, then a persistently low interest rate
policy will lead to persistently subpar economic activity. The optimal level of economic activity
can be achieved only when the real interest rate returns to a normal level associated with the
growth rate of consumption plus the rate of time preference.

Gavin et al. (2015) do not explicitly consider policy as the cause of the unusually low
interest rate. To model policy in a zero interest rate environment, one has to consider a more
complex model that takes account of the government’s budget policy. In most monetary policy
models, the price level is determined by monetary policy. The government’s intertemporal
budget constraint was not part of these models because fiscal policy was assumed to always
accommodate monetary policy. But this assumption leads to mistaken analysis when the
interest rate is stuck at the zero lower bound. Monetary policy is fixed, and fiscal policy, by
default, becomes dominant. Building models that incorporate monetary and fiscal policy into a
general theory of the price level (an area of research that is generally known as the fiscal theory
of the price level) is a topic too advanced to explain in this Review article.” For a recent paper
that develops this theory in a small model, see Andolfatto and Martin (2017).

This article attempts to explain why the zero interest rate policy followed in the aftermath
of the 2007-08 financial crisis is an extreme policy. The key assumption made is that the rate
of time preference is relatively invariant over time and exogenous with respect to monetary
policy. An alternative that forms the basis of Bullard (2017) is that the growth rate of labor
productivity is exogenous with respect to monetary policy. Of course, the rate of time prefer-
ence is not observable, although the growth rate of labor productivity is. But there is no reason
to think that the rate of time preference suddenly fell with the financial crisis. On the other
hand, there is a good reason to question whether the growth rate of labor productivity is inde-
pendent of the monetary policy regime. The reason is simply the behavior of turnover (in both
jobs and firms) since the onset of the zero interest rate policy and the empirical evidence show-
ing that higher turnover is generally associated with higher productivity growth.

A significant anomaly in the post-crisis period of low interest rate policy has been very
low levels of turnover, levels typically associated with being in a recession with low produc-
tivity growth.® Old inefficient firms tend to go out of business during recessions and are
replaced during the recovery by new firms using more efficient technology. Foster, Grim,
and Haltiwanger (2016) find that since the 2007-08 financial crisis and 2007-09 recession,
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measures of turnover have yet to fully recover from the recession levels. They suggest that
inefficiencies in credit markets may be part of the problem. In any case, it seems possible that
the low productivity growth rate and reduced turnover of jobs and firms are not exogenous
with respect to a monetary policy that pegs the interest rate near zero.

FOUR MONETARY POLICY REGIMES

This article characterizes a monetary regime by two properties: (i) the weight policymakers
put on price stability relative to their concern about output stabilization and (ii) the day-to-day
procedures used to implement policy. This paper defines four distinct regimes implemented
by the Federal Reserve since the mid-1960s. Each regime is associated with different policy
objectives, different operating procedures, and difterent statistical patterns in the data.

The four regimes are as follows:

(i) The Great Inflation: January 1965-October 1979, a period with an interest rate tar-
geting procedure and a rising trend in both inflation and interest rates. Although
policymakers expressed concern for price stability, their actions focused on business
cycle stabilization and allowed inflation to become high and volatile.

(ii) The Volcker Reform: October 1979-October 1982, a short period in which a money
supply (M1) targeting procedure was used to stop the acceleration of inflation and
earn credibility for the price objective. Concern for output stabilization was domi-
nated by the desire to end high inflation and gain credibility for price stability.

(iii) The Great Moderation: October 1982-December 2008, a period in which the
Federal Reserve used interest rate targeting procedures to maintain the credibility
for low inflation that was achieved in the second regime. The concerns were about
evenly divided between price stability and output stabilization, as revealed in the
Taylor-type interest rate rules used to describe policy during this period.

(iv) Zero Interest Rate Policy (ZIRP): December 2008-December 2015, a seven-year
period in which the target range for the federal funds rate was pegged between 0 and
0.25 percent. The market was flooded with trillions of dollars of excess reserves as
banks earned 0.25 percent on reserve balances at the Fed. The main concern was
output stabilization, as output appeared to grow along a path that was considered to
be well below the potential for GDP. Inflation tended to remain below the Fed’s 2
percent long-term objective.

I study these four episodes, briefly describing the operating procedure and documenting
statistics that are important for estimating business cycle and inflation dynamics. I find
important and predictable differences in dynamic patterns across the four separate regimes.

The Data

I study four monthly economic indicators over the period January 1965-December 2015.
They include the effective federal funds rate (FF), the yield on 10-year government securities
(GS10), year-over-year inflation in the consumer price index (CPI), and the growth rate of
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real per capita personal consumption expenditures (Cdot). The fundamental policy goals
involve inflation and real economic activity, hence the inclusion of CPI and Cdot.” The policy
instrument is FF. Once FF hits the zero lower bound, the FOMC uses balance-sheet policies
to lower rates on long-term assets represented here by GS10.

I also look at some combinations of these four indicators: the spread between the two
interest rates, FF-GS10 (Spread); the ex post real federal funds rate, FF-CPI (rFF); the ex post
real 10-year bond rate, GS10-CPI (rGS10); and the gap between the real federal funds rate
and the real per capita growth rate of consumption, rFF-Cdot (Rgap). The spread between FF
and GS10 has often been used as an indicator of the stance of monetary policy. Since it is the
real rates that go into the theoretical models, real versions of these policy instruments are also
included. The Rgap variable is based on consumption growth because modern models in
macroeconomics and finance generally include an equilibrium condition that makes the
risk-free real interest rate converge approximately to Cdot plus the rate of time preference.

The Regimes

The Great Inflation. The Great Inflation began with the collapse of the dollar-gold stan-
dard established by the Bretton Woods agreement.® Much has been written about why infla-
tion became such an important policy problem. Nelson (2005) blames the policy community
for not understanding the role of money in causing inflation, instead viewing inflation as being
caused by supply shocks and excess demand for labor and goods in a Phillips-curve framework.
Delong (1997) argues that the Phillips-curve framework was fine, but that the Fed used error-
ridden measures of potential output and real interest rates that caused it to keep interest rates
too low, too often. Sargent (2002) argues that the problem was that policymakers ignored
modern advances in macroeconomic theory when implementing policy using the Phillips-
curve framework.? Figure 1 shows that the year-over-year inflation rate rose from around 2
percent in 1965 to above 13 percent in 1980.

Figure 2 depicts interest rates. During the Great Inflation, the relationship between FF
and GS10 displays three distinct features. First, both interest rates display rising trends and,
on average, are roughly equal: FF was just 28 basis points below GS10 (see Table 1 for regime
averages). Second, the policy rate was sometimes as much as 2 percentage points higher or
lower than the bond rate. Third, periods with a relatively low policy rate were followed by
higher inflation and inflation expectations, reflected in rising bond rates. Also, periods with a
relatively high policy rate were followed by lower inflation and recession.

The lack of credibility made setting the policy rate above the bond rate necessary to reduce
inflation expectations. When the FOMC raised the policy rate too slowly, inflation expecta-
tions would rise to match the rise in the interest rate, and there was no dampening effect on
either the economy or inflation. The lack of credibility meant that to succeed in lowering
inflation, the FOMC had to raise the policy rate high enough to slow the economy. This led
to a belief that raising interest rates would likely lead to recession. A corollary to this idea was
that low interest rates would end the recession and stimulate both inflation and economic
expansion. What has not been generally recognized is that these dynamic relationships came
to be part of conventional wisdom in macroeconomics during a time when the Fed had no
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Figure 1
Inflation in the United States (CPI)
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Figure 2

The Federal Funds Rate (FF) and Yield on 10-Year Treasury Bonds (GS10)
Percent Volcker Reform
20

18
16

Great Inflation Great Moderation

14
ZIRP
12
10

8

10-Year
Treasury Yield

Federal
Funds Rate

6
4
2

~

0 T T T T T T T T T T T T T T T
M Q 6 > N ok o ©
AP \‘36\ CLICIENCY '\‘5‘9 \9@\9%6 SR L \qq'\ oY ’1965 A ’LQQQ ’LQO’LQ\CD

SOURCE: FRED®, Federal Reserve Bank of St. Louis, FEDFUNDS and GS10.

156 Second Quarter 2018 Federal Reserve Bank of St. Louis REVIEW



Figure 3

Volatility in the Yield on 10-Year Treasury Bonds (GS10) (standard deviation of 7-month

moving average)
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Table 1
Average Values in Each Regime (percent)
Great Volcker Great

Inflation reform Moderation ZIRP
Federal funds rate (FF) 6.43 14.36 5.36 0.13
Yield on 10-year bonds (GS510) 6.71 12.77 6.79 2.58
Inflation (CP/) 5.55 10.15 3.10 1.38
Real per capita consumption growth (Cdot) 2.06 -0.85 2.27 0.57
FF-GS10 (Spread) -0.28 1.58 -1.42 -2.45
FF-CPI (rFF) 0.88 4.20 2.27 -1.25
GS10-CPI (rGS10) 1.16 2.62 3.69 1.21
rFF-Cdot (Rgap) -1.17 5.06 0.01 -1.87

credibility for its inflation objective. High inflation together with high unemployment chal-

lenged this conventional wisdom and, at least temporarily, discredited the Phillips curve as a

policy framework.

The Volcker Reform.1? The change in conventional wisdom gave Fed Chairman Paul

Volcker the cover to adopt an operating procedure based on money supply targeting. He
needed that cover because the new procedure led immediately to high and volatile interest
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Table 2
Volatility (standard deviation of monthly changes in each regime, percent)
Great Volcker Great
Inflation reform Moderation ZIRP
Federal funds rate (FF) 0.44 1.92 0.25 0.02
Yield on 10-year bonds (GS5170) 0.20 0.72 0.28 0.20
Inflation (CPI) 0.33 0.46 0.37 0.42
Real per capita consumption growth (Cdot) 0.89 0.84 0.70 0.40

rates. This short regime lasted just three years but included two recessions separated by a
very short expansion. Figure 1 shows that inflation dropped rapidly from double digits in
1980 to around 3 percent by the end of 1982. Figure 2 shows that the average FF was much
higher overall and relative to GS10 during the Volcker reform than in any other period.
Inflation came down quickly, but interest rates stayed high throughout this regime and well
into the next. Because this extreme policy disrupted the economy, consumption growth was
much lower in this regime than in any other (see Figure 3 and Table 1).

The Fed used an indirect form of money supply targeting to implement the reform. By
targeting the money supply, the Fed could rightly say that it was not setting high targets for
interest rates, just implementing a growth path for money consistent with ending inflation.!
The market was setting interest rates. However, the policy did not just lead to high interest
rates; it also led to a quadrupling of the standard deviation of changes in FF and GSI0 (see
Figure 2 and Table 2).

The Great Moderation. In October 1982, the Fed abandoned the M1 targeting proce-
dure and adopted an indirect form of interest rate targeting. The method used to implement
interest rate targeting evolved over the next decade, becoming more explicit after 1987 when
Alan Greenspan replaced Paul Volcker as head of the Fed. Monetary policy during this third
policy regime was praised by policymakers, business leaders, and academic researchers because
of the low volatility in both output and inflation. Stock and Watson (2003, p. 162) coined the
term “great moderation.” Bernanke (2004) popularized the term and attributed the relative
stability of output growth and inflation to, among other things, good monetary policy.

In 1982, Chairman Volcker was not willing to admit that the Fed had gone back to an
interest rate operating procedure because he felt that such a procedure was too susceptible to
political influence and was one of the basic problems with policy during the Great Inflation.
He officially adopted a target for borrowed reserves, but that was just an indirect form of inter-
est rate targeting. Volatility in the policy rate dropped immediately but remained relatively
high as the borrowed-reserves operating procedure introduced volatility around the federal
funds rate target, which was a secret revealed only indirectly to the market.!2 Figures 2 and 3
show that the level and volatility of FF continued to decline throughout Volcker’s tenure and
dropped even further as Greenspan gave up the pretense that the Fed was not targeting FF.

Trends in interest rates were declining throughout much of the Great Moderation. When
the economy went into recession, the FOMC lowered the federal funds rate target to stimulate
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the economy. The FOMC expected this to lead to higher inflation, but it did not. The recoveries
were not as vigorous as those during the Great Inflation. As the economy expanded, the FOMC
did not have to raise the federal funds rate target above the GS10. By the time that FF was
approximately level with GS10, inflation and inflation expectations had moderated. So the
policy during the Great Moderation was asymmetric: The FOMC eased aggressively when
the economy was weak, but did not have to raise rates so much during expansions. The result
was that the average FF was 128 basis points lower than the average GSI0.

The signature characteristic of the Great Moderation was the reduced volatility of inflation
and output. Table 2 shows that the standard deviation of changes in consumption growth
(Cdot) fell to 0.70 percent during the Great Moderation, down from 0.89 percent during the
Great Inflation and 0.84 percent during the Volcker reform. The biggest surprise for the Fed
was that inflation did not accelerate in response to lower interest rates during two extended
periods of low interest rates—the first from September 1992 to February 1994 and the second
from 2002 to 2004. There was no need to invert the yield curve, raising FF well above GS10,
to keep inflation under control. Another surprise for the Fed was the rebound of more-rapid
economic growth in the 1990s. Figure 3 and Table 1 show that this was the regime with the
highest per capita consumption growth. Note, however, that Cdot during the Great Inflation
was not that much lower than during the Great Moderation.

During this period the FOMC adopted a risk-management approach to monetary policy.12
The idea was that the Fed would forecast the future, taking account of all potential scenarios.
To find the policy setting, they would look at the probability of each scenario occurring, such
as a replay of the Great Depression or the Great Inflation. Then they would estimate the cost
of each bad outcome. The weight of each scenario in setting the policy rate would be a product
of the likelihood of the event occurring times the magnitude of the economic costs if that out-
come occurred. The Fed viewed a lower interest rate setting as insurance against the outcome
of all bad events except inflation. In the Fed’s policy framework, the only important downside
to low interest rates was the possibility of inflation. If there was no inflation, then interest
rates probably were not too low.

The financial crisis raised awareness of another downside to low interest rates. The abuses
in the mortgage market were due to many factors, but many observers attributed the sheer
volume of bad debt to low interest rates.14 Today, the Federal Reserve takes responsibility for
financial stability, but, as a practical matter, interest rate policy is aimed at stabilizing output
and targeting inflation. Although the FOMC regularly monitors financial markets for evidence
of financial instability, it has emphasized the use of macro-prudential policies to promote
financial stability in an era of low interest rates.

The ZIRP. With the onset of the crisis, the Fed abruptly switched to the fourth monetary
policy regime, the ZIRP regime. In response to the financial crisis, in September 2008, the Fed
flooded the market with about $600 billion in excess bank reserves and drove FF toward zero.
On December 16, 2008, the FOMC voted to set the bottom of the 25-basis-point target range
for FF at zero. It also adopted unconventional policies known as quantitative easing (QE) and
forward guidance that were intended to keep money market interest rates near zero for an
extended period.!> Although the Fed has a target range for FF, the actual policy rate set by
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the Fed is the interest rate on reserves (IOR). As it turns out, the period with the IOR set at
the top of the target range for FF (25 basis points) extended for exactly seven years.16

Both the level and the volatility of FF went close to zero in September 2008 as the Fed
flooded the money market with bank reserves (see Tables 1 and 2). Initially, the Fed supplied
about $600 billion in reserves mainly by making loans of 180 days or less. The Fed justified
this action as insurance against the worldwide collapse of financial markets and a replay of
the Great Depression. A review of Greenspan (2004) shows that this was an application of
the “risk management” approach to monetary policy. However, whenever the Fed has “taken
out insurance” against a bad outcome by lowering the federal funds rate target, it has been
reluctant to raise interest rates back up to the pre-event levels. Generally, the Fed has shown
an aversion to reversing interest rate movements within a short time span.

In the case of the financial crisis, the excess reserves could have naturally run off in about
6 months if the FOMC had not adopted the first instance of QE in December 2008. The rescue
of financial institutions was funded by Fed loans and asset purchases with terms to maturity
of 6 months or less. QE was an attempt to extend the expected time that the interest rate would
stay near zero and an attempt to stimulate the economy by lowering longer-term interest rates.
Later, the average maturity of assets on the Fed’s balance sheet also rose as the FOMC rebal-
anced the portfolio, substituting long-term assets for short-term ones. Interest rates were also
expected to stay low because it was the goal of policy suggested in FOMC post-meeting state-
ments, policymaker speeches, and Congressional testimony.l”

In October 2008, the Federal Reserve had begun to pay interest on reserves. The IOR was
set at the top of the federal funds target range and remained about 20 basis points above the
discount rate on 3-month Treasury bills. This was a factor that increased banks’ willingness
to hold a large stock of excess reserves. Paying interest on excess reserves and supplying a large
stock meant that the FOMC had switched from direct FF targeting to a floor system.18

There is a good example of a ZIRP regime in use in Japan since 1995. Cooke and Gavin
(2015) show that the Japanese data can be used to estimate time-series models for the United
States. Such use of Japanese data is unconventional, but I found that using these data—as if
they were generated in the United States—delivered much better forecasts for U.S. GDP growth
and long-term bond rates than using U.S. data from the Great Moderation. Of course, better
FF forecasts using Japanese data are to be expected because both countries were pegging their
policy rates near zero. The inflation forecasts were about equally bad. The Japanese data pre-
dicted that inflation would be lower than it was, and the Great Moderation data predicted
that inflation would be higher than the actual outcome.

Table 1 shows that the averages for all four indicators were much lower during the ZIRP
regime than during the Great Moderation. Table 2 shows this is also true for the volatility of
interest rates and inflation. The standard deviation of changes in the inflation rate is highest
during the Volcker reform, during which inflation fell by 10 percentage points in 3 years. The
volatility of Cdot was highest during the two regimes in which interest rate policy was the most
extreme, the Volcker reform and the ZIRP.

An important feature of the ZIRP regime, which began with a big two-quarter decline in
consumption, is the failure of the economy to return to the trend in potential GDP that had
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been estimated by both the Fed staff and the Congressional Budget Office. The Fed and private
forecasters incorrectly forecasted a return to trend over the next seven years. One response
was to lower estimates of the level and growth rate of potential GDP. In the policy response,
the Fed turned to QE twice more, taking the balance sheet to $4.6 trillion by 2014. The end of
the ZIRP regime is assumed to have occurred when the FOMC voted to raise the federal funds
rate target range by 25 basis points in December 2015.

DYNAMIC INTERACTIONS AMONG CONSUMPTION, INTEREST
RATES, AND INFLATION

Policymakers place a large value on models that “fit the data.” Econometric methods
extract information from the dynamic variance-covariance structure of data. Gavin and
Kydland (1999, 2000) show that the Volcker reform that made the inflation objective credible
introduced statistically significant changes in the variance-covariance structure of datasets
that include nominal indicators. It was also generally true that there did not appear to be sig-
nificant changes in the variance-covariance structure of datasets that included only real quanti-
ties such as consumption, investment, or labor.

Figure 4 reports the cross-correlations between Cdot and three nominal variables, CPI,
FF, and GS10. I calculate the monthly correlations from a six-month lead to a six-month lag.
T also report the autocorrelation function for Cdot. I report results for the Volcker reform for
completeness, but the sample is short and I think the one important fact about this regime is
that it is an extreme regime in which the Fed tried to keep FF well above the normal rate. The
intention was to keep the rate high until people became convinced that the Fed was serious
about ending inflation. We do not expect to go back to that regime. We also do not expect to
go back to the Great Inflation regime. The results clearly suggest that the monetary policy
regime has important effects on the variance-covariance structure of the data that are import-
ant for estimating the relationships between interest rates and the economy.

FF and GS10 were both procyclical during the period of the Great Moderation and become
countercyclical during the ZIRP regime. Inflation was procyclical during the ZIRP regime,
but it was countercyclical during the Great Moderation. Models relating interest rates to
consumption growth and inflation that were estimated using data from the Great Moderation
would be expected to forecast poorly during the ZIRP regime. Only the persistence in con-
sumption growth seems to be independent of the policy regime (again, leaving out the three-
year Volcker reform).

The cross-correlations of interest rates with inflation are shown in Figure 5. Of course,
there is only very small variation in FF in the ZIRP regime, so more emphasis is put on GS10.
The long rate was procyclical with consumption during the Great Moderation, but that positive
correlation turns negative during the ZIRP regime. It is also shown that the cross-correlation
between the Spread and CPI was strongly positive during the Great Inflation but fell during
the Great Moderation.
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Figure 4
Cross Correlations with Consumption Growth (Cdot)
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SOURCE: Author’s calculations using the data in Figures 1, 2, and 6.

ISSUES SURROUNDING MONETARY REGIMES

Two important issues arose during the ZIRP regime—controversy surrounding the use
of the Fisher equation to explain low inflation and controversy over the cause of low real inter-
est rates. I introduce the idea of using Cdot as an independent measure of the equilibrium real
interest rate.l? I also ask whether it is reasonable to think that monetary policy itself is the
cause of the low natural rate estimated by Federal Reserve economists.

The Fisher Equation

The Fisher equation is an equilibrium condition that says that, no matter which policy
regime is in effect, the market interest rate will be the sum of two components, a real return
and a premium for expected inflation. If the Fed pegs the interest rate at any level, including
zero, then an increase in real returns will lead to a decline in inflation. If the policy rate is
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Figure 5
Cross Correlations with Inflation (CPI)
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SOURCE: Author’s calculations using the data in Figures 1, 2, and 6.

pegged at a higher level, the inflation rate will be higher. The equilibrium condition says
nothing about what will happen in the short run if the Fed changes its policy rule. The oppo-
sition by business and policy economists to raising interest rates is based on beliefs about
economic dynamics that were learned during the Great Inflation. These beliefs are imposed
as maintained assumptions in large econometric models, but they are not obvious in post-1983
data. Such models do not impose the equilibrium condition known as the Fisher equation and
produce forecasting errors when low rates do not produce higher inflation.2

Real Interest Rates

In theory, real interest rates matter for real economic activity because they influence
consumption and savings decisions. Higher real interest rates reflect high returns to invest-
ment, and high returns to working now for consumption in the future. They also reflect the
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opportunity cost of building capital. Periods with low expectations for the future are periods
of low interest rates.2

As shown in Table 1, ex post real interest rates were quite low during the Great Inflation,
the rFF averaged 0.88 percent, while the rGS10 averaged 1.16 percent. This was a period of
slowing productivity growth. It was also a period when people were devoting many resources
to protecting themselves from the damage done by inflation. Nevertheless, Cdot was relatively
high, just slightly above 2 percent. The three years of the Volcker reform were three years of
high real interest rates. The rFF was 4.2 percent, well above the rGS10 rate of 2.62 percent. Note,
however, that during the Great Moderation, the rFF fell by about half, to 2.27 percent, while
the average real return to holding a GS10 rose to 3.69 percent. During the ZIRP regime, follow-
ing the crisis, rFF fell to —1.25 percent, while the return to holding a GS10 fell to 1.21 percent.

How Should We Measure the Counterfactual Equilibrium Real Interest Rate?

What would the real interest rate on federal funds and 10-year Treasury securities be if
the Fed were not following the ZIRP regime? The Federal Reserve uses its monopoly on bank
reserves to lower interest rates when it wants to lower the cost of capital. This presents a real
problem for the analyst. Are real rates low because future growth is expected to be low or
because the Fed is holding short-term rates on bank reserves low? In other words, are low
interest rates in the United States and around the world caused by Fed policy? To answer this
question we need a measure of the equilibrium real interest rate that is not taken from observed
market interest rates. The measure used in this section, the growth rate of per capita consump-
tion (Cdot), is based on the utility function that is fundamental to almost all modern macro-
economic models and the consumption-based asset pricing model. In this simple model, utility
is equal to some function of consumption today plus the discounted utility of consumption
tomorrow. If we assume that utility is logarithmic in consumption, then an equilibrium con-
dition is that the risk-free real interest rate is equal to Cdot plus the rate of time preference.22

Cdot is used with the assumption of a positive rate of time preference to get an indirect
measure of the real interest rate rather than an econometric estimate of the equilibrium real
rate. Such estimates are derived from observed inflation and interest rates and do not adequately
control for the effect of extreme policy positions on ex post measures of real interest rates.?
As shown below, the Volcker reform and the ZIRP regimes are both extreme policy settings
given the Fed’s inflation objective. Both regimes resulted in abnormal levels of the ex post real
interest rate. Economists willing to believe that the Fed could be a cause of high real interest
rates during the Volcker regime should be willing to consider the possibility that the Fed could
also be a cause of low real interest rates in the ZIRP regime.

According to the consumption-based asset pricing model, the real interest rate will con-
verge to the rate of time preference plus Cdot. Note that periods of disinflation in the United
States and elsewhere are associated with high ex post real returns and positive values for Rgap.
Table 1 shows that Rgap has been negative in both periods of easy monetary policy. It was
-1.17 percent during the Great Inflation and -1.87 percent during the ZIRP regime. It was
very high during the Volcker reform—5.06 percent—reflecting Volcker’s and the FOMC’s
determination to end inflation (see Table 1).
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Figure 6
The Real Federal Funds Rate (rFF) and Real Per Capita Consumption Growth Rate (Cdot)
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SOURCE: FRED®, Federal Reserve Bank of St. Louis, DPCERAM1M225NBEA, CNP160V, CDOT, and author’s calculations.

Figure 6 plots rFF and Cdot separately throughout the four regimes. During the Great
Moderation, the average rates were equal. rFF was higher than Cdot in the 1980s following
the disinflation policy, and it was unusually low in the period from September 1992 to February
1994 when Greenspan pegged the federal funds rate target at 3 percent to stimulate employ-
ment growth (this was the first of two “jobless” recoveries). The rFF is also unusually low in
the period from 2002 to 2004 (the second “jobless” recovery) when the FOMC was trying to
“get ahead of the curve” and prevent inflation from becoming so low that interest rates would
hit the zero lower bound.

CONCLUSION

This article discusses the theory and empirical implications of four alternative monetary
policy regimes that have been in place since the mid-1960s. Clearly, the alternative monetary
policy regimes have had important effects on the level, variance, and covariance of datasets
including measures of inflation and nominal interest rates. In periods of extreme policy set-
tings (that is, setting the interest rate well above or well below a normal level approximately
equal to the rate of time preference plus per capita consumption growth), it appears that the
Fed has also been able to influence the level of real interest rates on safe assets, including ex
post real returns on long-term Treasury securities. During the Volcker reform, the result was
a very high real interest rate and below-trend growth in the economy. During the seven years
following the 2007-08 financial crisis, the result of the ZIRP regime was a very low real interest
rate and below-trend growth in the economy. I argue that it is possible that the ZIRP regime
caused the low real interest rate on safe assets and subpar real consumption.
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The FOMC has begun a transition to a new policy regime or perhaps a return to an old
one. As it has begun to raise the federal funds rate target, it is merely taking a rate that is well
below normal to one that is closer to normal. Incoming data show that the real economy has
not been damaged by slightly higher interest rates. However, the economy still remains below
the trend that was predicted for potential GDP in 2007.24 It seems possible that by using a
floor system to control the federal funds rate in the presence of a large balance sheet, the Fed
will be able to maintain many properties of the ZIRP regime even as it raises interest rates.
Importantly, it may be able to keep the rate of return on safe assets below the level that is
consistent with normal consumption growth and an exogenous rate of time preference for
households.

In theory, we expect the monetary policy regime to have important effects on inflation
and the variance-covariance structure of nominal datasets. This has been shown in earlier
work and is extended to include the ZIRP regime. The Lucas critique is important when decid-
ing how to make forecasts in a period with a new policy regime. In planning future work, the
most important question is whether we can safely assume long-run monetary neutrality in
periods of extreme policy positions. During the Volcker reform, real interest rates were dra-
matically higher than real per capita consumption growth. Real long-term returns on safe
assets remain significantly below real per capita consumption growth today. Empirical evi-
dence surveyed by Williams (2014) suggests that the Fed can influence real interest rates on
long-term safe assets. What we don’t know is the sign of the effect that policy-induced low
interest rates have on real economic activity. m

NOTES

1 Bindseil (2016) and Potter (2017) discuss details about monetary policy implementation.

2 Although the goal is defined in terms of full employment, the FRB/US and estimated dynamic stochastic general
equilibrium models generally use output measured as GDP rather than unemployment as an indicator of the
business cycle. Taylor (1993) developed the Taylor rule in which the federal funds rate is specified to be a function
of deviations of inflation from the target and real GDP from a log linear trend.

(8}

Gavin et al. (2015) assume persistent discount factor shocks to illustrate this mechanism.

I

Caggese and Perez-Orive (2017) show that adding intangible capital to a model with endogenously low interest
rates can also lead to a subpar level of economic activity.

[}

See Sargent and Wallace (1981), Leeper (1991), Sims (1994), and Woodford (1995) for early work in the area that
has come to be known as the fiscal theory of the price level.

(o)}

See work by Caballero and Hammour (1994) and Foster, Haltiwanger, and Krizon (2001) presenting theoretical
and empirical support for the positive correlation between measures of turnover (a reallocation of resources to
more efficient uses) and measures of productivity growth found in earlier post-WWI| data.

IN

Consumption rather than GDP is used as the measure of real activity for three reasons. First, it is available monthly,
as are our measures of inflation and interest rates. Second, it is, in theory, the real variable that enters into house-
hold utility. And third, the growth rate of consumption is a key variable in the asset-pricing model that is used
below to derive the underlying trend in the real interest rate.

loo

See Mayer (1980), who reviews the history of U.S. financial policy from the end of WWII to 1980. He documents
the policies and actions taken by the United States that led to inflation and the collapse of the international mon-
etary system set up by the Bretton Woods agreement. There were signs that the system could not be sustained as
early as 1961.
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2 For perhaps the best theoretical and empirical analysis of this issue, see two articles by Cogley and Sargent (2002,
2005).

10 see Lindsey, Orphanides, and Rasche (2005) for a description of events leading to the October 6, 1979, regime
change.

11 See Goodfriend (1983) for a discussion of this operating procedure and the role of the discount window in this
indirect form of money supply targeting.

12 5ee Thornton (1988).

13 See Greenspan (2004).

14 See Taylor (2013).

15 See Fawley and Neely (2013) for a detailed discussion of QE.

16 See Gagnon and Sack (2014) for a discussion of this operating procedure.
17 See Potter (2017) for a broader discussion of this episode.

18 This floor system was complicated because not all participants in the federal funds market were allowed to have
deposits at the Fed. See Bindseil (2016) for a detailed discussion of this operating procedure.

19 Another measure of the real interest rate that is relatively independent of monetary policy is the ex post return
to capital (see Gomme, Ravikumar, and Rupert, 2011, 2015). Bullard (2017) uses Gomme, Ravikumar, and Rupert,
(2011, 2015) data when explaining that it is the real interest rate on safe assets, not real returns to capital, that are
abnormally low.

20 williamson (2012) presents a macroeconomic model that captures many features of the post-crisis economy and
emphasizes the role of the Fisher equation. See also Williamson (2016) for a less-formal treatment of the issue.

21 Many have argued that exogenous factors have kept the economy operating below trend, inflation low, and real
interest rates low. For a sample of these arguments, see Summers (2016) and Williams (2017).

22 See Cochrane (2001, Chap. 1, Sect. 4.1) for the case with power utility.
23 See, for example, Bullard (2017) and Holston, Laubach, and Williams (2016) and other articles referenced therein.

24 Figure 1in Summers (2016) shows the monotonic decline in estimates of the path of potential GDP from 2007
through 2016. This suggests a causal factor that occurred after 2007, not 30 years ago as suggested by Summers.
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