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We extend Romer and Romer’s (2004) analysis of the estimation and the effects of
monetary policy shocks by (i) controlling for changes in the monetary policy reaction
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to a monetary policy shock are significantly different from what has been reported for
the whole sample: While output and prices respond significantly and negatively if their
response is estimated for the whole sample period (1969-2005), the response of output
is insignificant for the period of 1979-2005, and the response of prices is much weaker.
The analysis of the changes in the monetary policy conduct over time allows us to
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policy which led to a less volatile economy during the great moderation.
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1 Introduction

Monetary policy is not exogenously given, but largely driven by policy makers’ reactions

to macroeconomic conditions1. In order to measure the impact of monetary policy, we thus

need to estimate its component that does not respond endogenously to the changes in the

macroeconomic environment. To overcome the problem of endogeneity, different approaches

have been proposed. One notable approach is the identification of monetary policy shocks by

Romer and Romer (2004), who derive their measure of monetary policy shocks by regressing

changes in the intended federal funds rate on Greenbook forecasts of output growth, inflation

and the unemployment rate for every regular Federal Open Market Committee (FOMC)

meeting in the period between 1969 and 1996.2 The residuals from this regression are the

changes in the federal funds rate target not taken in response to information about future

economic developments and thus constitute a measure of monetary policy shocks.

The results of Romer and Romer’s analysis are appealing from a theoretical point of

view: the ”price puzzle”, i.e. the positive response of prices to a monetary policy shock,

disappears, and output temporarily declines in response to a contractionary monetary policy

shock. However, their work is based on two simplifying assumptions: firstly, they assume that

monetary policy makers’ response to movements in inflation and output has not changed for

the whole sample, and secondly, that the response of prices and output to monetary policy

shocks remained the same over time. These assumptions contradict the recent literature

which finds evidence of a change in the monetary policy reaction function3 and a change in

the response of output and prices to monetary policy shocks4 within the examined period.

In this paper, we therefore extend Romer and Romer’s (2004) analysis of the impact of

monetary policy on output and prices by (1) accounting for the fact that monetary policy

1Bernanke, Gertler and Watson (1997).
2Other popular approaches include the recursive VAR approach of Christiano, Eichenbaum, and Evans

(1996), the structural VAR approach of Bernanke and Mihov (1998) and Boivin and Giannoni (2006), and
the Federal Funds Futures market approach of Kuttner (2001).

3Clarida, Gali and Gertler (2000), Orphanides (2001, 2002, 2004).
4See the NBER working paper version (no. 5145, June 1995) of Bernanke and Mihov (1998), Barth and

Ramey (2000), Boivin and Giannoni (2002, 2006), Gertler and Lown (2000), Kishor and Kochin (2006), and
Kuttner and Mosser (2002).
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makers’ response to macroeconomic conditions has changed since Paul Volcker took over the

chairmanship of the Federal Reserve in 1979, and (2) recognizing that the macroeconomic

stability experienced in the U.S. after 1979 might have changed the response of output and

prices to monetary policy shocks. After providing econometric evidence for a break in the

monetary policy reaction function, we use Romer and Romer’s methodology to derive mon-

etary policy shocks for the pre-1979 and post-1979 periods by estimating different monetary

policy reaction functions for both sample periods. We then show that the response of output

and prices to a monetary policy shock has changed significantly around 1980. Based on

the results, we are then able to attribute the changes in the price and output responses to

changes in the conduct of monetary policy.

Our findings suggest that ignoring the instability in the monetary policy reaction function

can provide a misleading impression of the effects of monetary policy for the whole sample.

We find that the estimates of monetary policy shocks for the whole sample are dispropor-

tionately affected by the pre-1979 period shocks. Thus the response of output and prices to

a monetary policy shock for the whole sample reported by Romer and Romer (2004) mainly

reflects the impact of the shocks estimated from the first sub-sample. Accounting for the

instability in the monetary policy reaction function and estimating the response of output

and prices for both periods separately reveals that output and prices reacted differently to a

monetary policy shock after 1979 than reported by Romer and Romer (2004) for the whole

sample. In particular, we show that the response of output to a monetary policy shock is

insignificant after 1979, and the response of prices is significantly smaller than for the whole

period. Based on the estimation of the monetary policy responses to output and inflation

forecasts we then argue that these results can be attributed at least partially to a more

stabilizing monetary policy in the post-1979 era.

The next section gives a short overview of the related literature, in Section 3 we estimate

monetary policy functions in order to derive the monetary policy shocks. In Sections 4 and

5, we estimate the responses of output and prices using our new shock series and perform

different robustness checks. Section 6 argues that the decline in the output and price response
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can be partly attributed to a more stabilizing monetary policy. Section 7 concludes the paper.

2 Related Literature

The approach we take in this paper is supported by the recent literature on the changes

in the conduct of the U.S. monetary policy around 1979 and the change in its effectiveness

around 1980.

Clarida, Gali and Gertler (2000) estimate a forward-looking policy rule for the periods

before and during the Volcker-Greenspan era in order to evaluate monetary policy’s effec-

tiveness. Their results suggest that in the period before 1979 monetary policy was too

accommodative, whereas after 1979, beginning with Paul Volcker’s regime, monetary policy

played a stabilizing role in containing inflation. Orphanides (2000, 2001 and 2004) criti-

cizes Clarida, Gali, and Gertler’s results on the ground that monetary policy makers are

constrained by the availability of the real-time data. He argues that the use of revised data

in their paper provides misleading estimates of the monetary policy reaction function’s co-

efficients. Orphanides’ results indicate that it was the aggressive response to movements

in the output gap that might have created the inflationary environment in the pre-1979

era, as the response to inflation was not statistically different across different sub-periods.

Though the conclusions of the papers are certainly different, both approaches reveal that

the policy-makers’ response to changes in macroeconomic variables has changed over time.

In another stream of literature, it has been argued that the response of output and prices

to monetary policy has declined around the 1980s (Bernanke and Mihov (1998)5, Boivin and

Giannoni (2002, 2006)). The decline in the impact of monetary policy shocks on output does

not necessarily imply a reduction in the potency of monetary policy, but, on the contrary,

may itself be the result of a very successful monetary policy: If the systematic component

of monetary policy is perfectly successful, then the goal variables including output and

prices would become a constant and a zero correlation between monetary policy shocks

and output and prices would be observed (Kishor and Kochin, 2006). Using a structural

5NBER working paper version (no. 5145, June 1995)
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VAR model, Boivin and Giannoni (2006) show that the diminished response of output and

prices to monetary policy shocks can be explained by an increase of the Fed responsiveness

to inflation expectations, and Senda (2005) shows that the reduction in the volatility of

output and inflation has been caused by a more aggressive response of the Federal Reserve

to macroeconomic fluctuations.

We contribute to the above literature in two ways: First, by bringing 9 years of additional

data to bear to Romer and Romer’s analysis, we provide additional evidence about the

specific changes in the conduct of monetary policy and the different responses of output and

prices to monetary policy shocks over time. Second, the analysis of the changes in monetary

policy allows us to partially attribute this change in the responses to a more aggressive

systematic monetary policy.

3 Estimation of Monetary Policy Shocks

In this section, we briefly review Romer and Romer’s methodology of deriving the monetary

policy shocks and re-estimate the monetary policy reaction function for the extended data

set (1969-2005). We then show that there has been a break in the conduct of monetary policy

and compare the resulting estimates for the different subsamples. Finally, we show the effect

of this change in the estimation of monetary policy makers’ reactions on the monetary policy

shock series.

Following Romer and Romer (2004), we derive the monetary policy shocks by regressing

the changes in the federal funds rate target ∆ffm around meeting m on the federal funds

rate target before the meeting ffbm, the current Greenbook forecasts of inflation π̃mi, output

growth ∆ỹmi (past quarter, current quarter and two quarters ahead) and the unemployment

rate ũm0 (current quarter) as well as changes of these forecasts compared to the last meeting’s
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predictions6:

∆ffm = α + βffbm +
2∑

i=−1

γi∆ỹmi +
2∑

i=−1

λi(∆ỹmi −∆ỹm−1,i)

+
2∑

i=−1

ϕiπ̃mi +
2∑

i=−1

θi(π̃mi − π̃m−1,i) + ρũm0 + εm. (1)

The residuals εm from the estimation of (1) represent the component of monetary policy

that does not represent the component of monetary policy that is made in response to

macroeconomic conditions. They are therefore treated as the measure of monetary policy

shocks.

The second column of table 1 shows the results of the estimation of equation (1) for

the whole sample period (1969-2005). Though our sample contains nine more years of data

compared to Romer and Romer’s (2004) original sample (their results are in the first column

of the table), our results are very similar to their findings: The sum of the coefficients on

the Fed’s response on the output forecasts is 0.05 (t = 3.3). This implies that if the output

growth forecasts change by one percentage point for the four quarters of interest, then the

federal funds rate will be increased by 5 basis points. The response to the inflation forecasts

is of same magnitude (0.04 with t = 2.8). The strongest response is on changes in the

forecasts of output growth (sum of the coefficients is 0.21 with t = 4.6), while the response

to changes in the inflation forecasts is insignificant. The negative and significant coefficient

on the unemployment forecasts confirms the countercyclical behavior of the monetary policy

responses.

We now plot the cumulated monetary policy shock series computed from this single

monetary policy function in Figure 1. The plot reveals the problem associated with Romer

and Romer’s (2004) estimation of monetary policy shocks by using a single monetary policy

reaction function spanning the whole time period. Shocks are either persistently negative

or positive with an obvious turning point around 1979. Keeping in mind that the monetary

policy shocks are the residuals from a monetary policy reaction function, the interpretation

6The Greenbook forecasts are prepared by the Federal Reserve staff and presented to the members of the
FOMC about one week before every regular FOMC meeting.
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of this graph is straight forward. Since a monetary policy shock is the difference between

the intended federal funds rate and the fitted value of the intended federal funds rate, we get

consistently negative values of the residuals for the pre-1979 period. By construction, the

use of the whole sample leads to a lower value of the fitted federal funds rate in the second

sub-sample, and hence the residuals are consistently positive. The use of the full sample to

estimate the monetary policy shocks would give the impression of a more aggressive response

to inflation and real activity movements than it originally was during the first sample.

The impression from Figure 1 is confirmed by formal break tests. In particular, we

use the Bai-Perron (1998) test for a structural break with different combinations of up to

10 coefficients from equation (1). The results are given in Table 2. For each parameter

combination the test reveals that a break has occurred around observation 136 which is an

FOMC meeting early in 1980, i.e. shortly after Paul Volcker took over the chairmanship of

the Federal Reserve. Andrews’ (1993) test for parameter instability confirms that there has

been a policy break around that time7. This break date is also consistent with the literature

on the estimation of monetary policy reaction functions in which authors like Clarida, Gali

and Gertler (2000) and Orphanides (2000,2001,2004) estimate different reaction functions

for the pre-Volcker and the Volcker-Greenspan periods.

As the results of the break tests indicate that the FOMC’s response to unemployment,

output and inflation forecasts as well as their reaction to changes in these forecasts and the

persistence of the federal funds rate target have changed, we estimate two different monetary

policy function for the time before and beginning with Paul Volcker’s chairmanship. The

results are given in the third and the fourth columns of Table 1.

We clearly see that the FOMC’s response to output growth and inflation forecasts are

different for the two periods: The cumulated responses to output growth forecasts have more

than doubled (the sum of the coefficients on output growth forecast changed from 0.07 to

0.16 with increased t-statistic from 3.5 to 5.1). While for the first sub-sample none of the

individual coefficients on output growth was individually significant, the one period ahead

7Not reported to save space, available upon request.
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forecast on output growth becomes significant at the 5% level for the second sub-sample.

The coefficient on the one-quarter ahead forecast on inflation which has been negative for

the first sub-sample, is large (0.13) and significant for the second sub-sample. The overall

response to inflation increased to a high of 0.18 (t = 5.4) compared to a low of 0.06 (t = 1.8)

in the period before. In the first sub-sample, policy makers seemed to rather react to changes

in inflation forecasts (large coefficient of 0.14 on changes in one quarter ahead forecasts with

t = 1.9), whilst in the second sub-sample changes in these forecasts were followed more

by procyclical movements (coefficient of −0.15 in the latter period with t = −1.78). The

response to changes in the output forecasts is larger in the second sub-sample (0.16 vs. 0.12),

and the response to the unemployment rate is of about the same magnitude.

These results suggest that the conduct of monetary policy has changed dramatically with

the start of Paul Volcker’s chairmanship. How does the estimation of the monetary policy

shocks εm with different monetary policy function influence the shock series? Figure 1 plots

the cumulated shock series estimated from (1) with the two different sub-periods. It reveals

that our new shock series does not contain long periods in which monetary policy shocks are

either predominantly positive or negative and thus does not contain large periods in which

monetary policy is estimated systematically more loose of more conservative than it actually

was. As will be shown in the next section, this change in the shock series has a strong impact

on the responses of output and prices to the monetary policy shocks.

4 Output and Price Responses to Monetary Policy Shocks

In this section, we briefly describe the methodology of how the response of output and prices

to monetary policy shock is computed. We then show that the extension of the sample with

additional nine years does not alter the general results obtained by Romer and Romer (2004),

if the monetary policy shocks used to compute the output and price responses are derived

from a single monetary policy function (1969-2005). We then show how the responses of

output and prices change if we estimate them using different monetary policy functions and

allow their responses to change over time.
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In order to estimate the responses of output and prices to a monetary policy shock we

follow Romer and Romer (2004) in estimating the following two base line regressions:

∆yt = a0 +
11∑
k=1

akDkt +
24∑
i=1

bi∆yt−i +
36∑
j=1

cjSj−t + et (2)

∆pt = a0 +
11∑
k=1

akDkt +
24∑
i=1

bi∆pt−i +
48∑
j=1

cjSj−t + et. (3)

In these equations y is the log of industrial production, p is the log of the producer price

index (PPI) for finished goods, S is the measure of monetary policy shocks, and Dk are the

monthly dummies.8 24 lags of output growth and inflation are included into the regressions,

and the measure of monetary policy shocks enters the output and price responses with 36

and 48 lags, respectively. The response of output and prices to a one time shock in the

policy variable S of one percentage point is then examined. To obtain the whole impact of

the monetary policy shock, the estimated coefficients have to be summed up: The response

for e.g. log output in month one is c1, for month 2 it is c1 + (c2 + b1c2) etc.

The results of the estimation conducted on the basis of monetary policy shocks estimated

from a single monetary policy function spanning the whole period (1969-2005) are shown

in Table 3. As in Romer and Romer (2004), the coefficients on the monetary policy shocks

in the output response regression are mostly insignificant and not throughout negative, but

adding the nine additional years to the sample increased the number of positive coefficients

even further. The cumulative output response is plotted in Figure 3. To make the graphs

comparable to Romer and Romer, the responses are plotted with their one-standard-error

bands. The graph gives qualitatively the same response as shown by Romer and Romer

(2004): The cumulated output response becomes negative after six months and declines

gradually until reaching its peak in month 27 with −2.6%, the response gradually declines

afterwards, and output is back to its initial level before month 48.

However, the magnitude and the length of the output response is notably smaller than

has been reported by Romer and Romer (2004) for the shorter sample of 1969-1996: The

8The data set is described in the data appendix.
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maximum response is much smaller than their reported −4.3%, and output is back to its

initial level after 48 months, while in Romer and Romer’s (2004) results the response is still

at approximately −2% after four years9.

The same pattern arises for the price response for which the coefficient estimates are also

given in Table 3, and the cumulated responses are plotted in Figure 4. As in Romer and

Romer (2004), the cumulated response of prices to a monetary policy shock is insignificant

for the first 21 months and gradually becomes larger in magnitude and significant after that.

However, as in the case of the output response, the response of prices using the larger sample

is smaller as compared to Romer and Romer (2004). While they report a price response of

−5.9% after 48 months, we find a price response of only about −4.7% for that period.

Using the monetary policy shocks estimated from a single monetary policy function span-

ning 1969-2005 thus provides qualitatively the same results as reported in Romer and Romer

(2004) for the period of 1969-1996, but with somewhat diminished magnitudes of the output

and price responses.

The results are entirely different if the responses are estimated with monetary policy

shocks derived from separate monetary policy functions. The estimated reactions of output

and prices for the period 1979-2005 are given in Table 4: The coefficients on the monetary

policy shocks in the output regression (2) are throughout tiny, about half of them is positive,

and non of the negative coefficients is individually significant on the 5% level. Though the

coefficients on the price response are also small, the majority of them is negative (though

most of the coefficients are again individually insignificant).

The cumulated responses of output and prices for the period 1979-2005 are plotted in

Figures 5 and 6. We do not report the results for 1969-1979, because, given the large number

9We follow Romer and Romer (2004) in calculating the standard errors. The standard errors are calculated
using a Monte Carlo experiment where we artificially generate data for the two response equations using the
estimated distributions of the estimated coefficients. For each draw, we estimate the response of output and
price to a monetary policy shock at different horizons. The standard error for the response at month h is
then the standard deviation across the different draws of the estimated responses at month h. The number
of draws for our exercise is 500.
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of coefficients to be estimated, the number of degrees of freedom is too small to give reliable

results. The output response to a monetary shock is basically zero in the first year, and

throughout positive, tiny and insignificant. For most of the periods, the t-statistic is smaller

than one and, except for the very first period, never exceeds 1.4). The price response is tiny

for the first 27 months and becomes larger in magnitude afterwards. However, compared

to the estimates for the whole sample, the price response is much smaller (e.g., for month

48 the response is −3.2% compared to −4.7% for 1969-2005 and −5.9% reported by Romer

and Romer (2004)). Except for four months within the first 12 months of the price response,

the t-statistic on the cumulated price responses never exceeds 1.6. Consequently, the price

response has declined in magnitude and in significance.

We emphasize that the diminished significance of the responses compared to the results

of Romer and Romer (2004) is not due to a shorter sample: While we exclude the years

1969-1979 from the analysis, we extend the data set at the other end by adding the years

1997-2005.

The possible implications of these changes in both, the output and the price responses,

are discussed in Section 6.

5 Robustness Check

In this section we perform two experiments to test the robustness of our results. First, we

test whether the elimination of the volatile period (1979-1982) in our sample affects the

estimated output and price responses to monetary policy shock significantly. It has been

argued that the period of non-borrowed reserves targeting (1979-1982), also known as the

”Volcker Experiment” was a period of excessive volatility, and it might have played a big

role in the estimation of monetary policy shocks. This problem has been emphasized by

Bernanke and Mihov (1998), who state that the federal funds rate should not be used as

a monetary policy indicator for the time period between 1979 and 1982. Although none

of the break tests on the coefficients of equation 1 indicates a break at the end of 1982,

we want to make sure that the dynamic responses reported above are not driven by the
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huge variation in the monetary shocks from this short sample. We therefore re-estimate

the responses of output and prices by excluding the Volcker experiment period (1979-1982).

The cumulated response of output to the monetary policy shock stays insignificant for 47

out of 48 periods (the exception is, as before, the very first period), and non of these 47

insignificant responses have a t-value exceeding 1.1. The price response is even smaller in

magnitude than for the period 1979-2005, and all but four negative responses in the first

year are not significant at any conventional significance level. Our results thus not only hold

if the years of non-borrowed reserves targeting are excluded, they become even stronger.

As a further robustness check, we follow Romer and Romer (2004) and estimate the effect

of a monetary policy shock on prices and output a VAR which includes three variables; the

log of industrial production, the log of the PPI for finished goods and the measure of the

monetary policy shock derived from the method described in section 3.10 36 lags are included

into the estimation. Since the federal funds rate enters the VAR in levels, the monthly shocks

are cumulated. We report the responses of output and prices to a one percentage point

innovation in the monetary shock in Figures 7 and 8 together with the two-standard-error

bands. Figure 7 plots the impulse-response functions for output and prices for the case in

which a single monetary policy function is used for the estimation of the shocks and the

responses are estimate for the whole period 1969-2005. Comparing this figure with figures

3 and 4 reveals that the responses are very similar to the responses estimated with the

original approach in section 4, but they are a little smaller in magnitude. Figure 8 gives

the responses of output and prices for the period 1979-2005 using the monetary shock series

derived from a monetary policy reaction function from 1979-2005. Again, the VAR impulse-

response functions confirm the results of the previous section: The price response is smaller

in magnitude, and the output response is close to zero and insignificant except for the first

three periods. Thus the results from the VARs confirm our previous findings.11

10The description of the data used in this paper is given in the Data Appendix.
11We do not report the detailed results for the VAR and impulse-response analysis for the sake of brevity.

The results are available upon request.
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6 Has Monetary Policy Lost its Effectiveness?

The empirical evidence presented in the previous sections suggests that the response of out-

put and prices to monetary policy shocks has declined considerably since 1980. Does this

imply that the Federal Reserve has partly lost its effectiveness in controlling the economy?

Our results certainly do not imply that. In fact, the reduction in the response to monetary

policy shocks may result from the success of systematic monetary policy in dampening eco-

nomic fluctuations. To illustrate this point, consider an extreme example. If monetary policy

is perfectly successful, then it would make the goal variable (output or price) a constant12.

By construction, a constant is uncorrelated with any variable, and thus it will be uncorre-

lated with monetary policy shocks. Therefore if systematic monetary policy was perfectly

successful in stabilizing the economy, we would not find any correlation between monetary

policy shocks and inflation and output.

To stress this point, we consider a simple New Keynesian model with a dynamic IS-curve

(4) and the New Keynesian Phillips curve (5)13:

yt = Etyt+1 − σrt + gt, σ > 0 (4)

πt = βEtπt+1 + κyt + ut, (5)

in which yt is output, πt is the rate of inflation, and rt is the real interest rate. All variables

are in terms of percent deviations from their long-run values. Output is negatively correlated

with the real interest rate and also depends on expected future output, as consumers want

to smooth their consumption over time. The parameter σ is associated with the elasticity of

intertemporal substitution in consumption. Inflation depends positively on future expecta-

tions about inflation (discounted with the time preference factor β) and is positively linked

to the IS-curve through the output gap. The positive parameter κ summarizes a plethora

of parameters from the New Keynesian model.14 The zero-mean disturbance terms gt and

12Kishor and Kochin (2007).
13Clarida, Gali, Gertler (1999).
14For details and the derivation of the two equations see Gali (2008).
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ut can be interpreted as demand and cost-push shocks, respectively. Iterating equation (1)

forward, we obtain

yt = −σrLt + gt (6)

in which rLt = Et
∞∑
j=0

rt+j represents the long-run real interest rate which is determined by

the expected path of the short-term interest rates. Equation (6) implies that output is

determined by the long-run interest rate. Similarly, we can iterate (5) forward and find that

inflation is determined by a weighted sum of expected deviations of output from its natural

level:

πt = Et

[
∞∑
k=0

βkκyt+s

]
+ ut. (7)

In our example, the central bank conducts monetary policy by setting short-term interest

rates. Monetary policy actions can alter the path of expected short-term interest rates, and

hence influence the long-term interest rate. Suppose that monetary policy follows an interest

rate rule of the following type (see Taylor (1993)):

rt = φyyt + φππt + εt. (8)

φy and φπ represent the magnitudes of the response of the central bank to deviations of output

from its natural level and to inflation. εt is the monetary policy shock which is assumed to

be uncorrelated with the demand shock gt and the cost-push shock ut. Combining equations

(6), (7) and (8), we obtain

yt =
gt − σφπut − σεt
1 + σφy + σκφπ

(9)

πt =
κgt + (1 + σφy)ut − σκεt

1 + σφy + σκφπ
. (10)

The above expressions imply that equilibrium output and inflation depend on demand, cost-

push and monetary policy shocks, as well as on the parameters σ, κ, φy and φπ. An unex-

pected unit increase in the short-term interest rate (εt = 1) reduces equilibrium output by

σ/(1+σφy+σκφπ), and decreases inflation by σκ/(1+σφy+σκφπ). Therefore a reduction in

the impact of monetary policy shocks can arise through different channels: a reduction in σ
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or κ or a higher value of φy or φπ. If monetary policy has become less potent, then, the lower

output response is due to a smaller elasticity of intertemporal substitution in consumption

or due to an increase in the slope of the Phillips curve. If the lower output response is due

to higher values of φy or φπ, then the lower response of output to monetary policy shocks

reflects the greater willingness on the part of the monetary policymakers to neutralize fluctu-

ations in output and inflation. In this case, the decreased responses of output and inflation

to monetary policy shocks do not imply that monetary policy has lost its effectiveness.

While we do not test for changes in σ or κ in this paper, the results section 3 clearly

reveal a change in the monetary policy conduct around 1979. In particular, we could show

that the responses to output growth and inflationary forecasts have increased significantly

with the beginning of Paul Volcker’s chairmanship. In the just presented model, this increase

would be reflected in an increase in the parameters φy and φπ. The lower responses of output

and inflation to monetary policy shocks can be thus at least partially attributed to a more

stabilizing conduct of the systematic part of monetary policy.

Our results thus support the part of the monetary policy literature which suggests that the

Federal Reserve has responded aggressively to expected movements in output and inflation

to stabilize the economy since 198015 and the stream of the literature which argues that the

Federal Reserve has been more successful in stabilizing output and inflation after 1979.16

7 Conclusions

In this paper, we revisit the estimation of monetary policy shocks using the methodology

of Romer and Romer (2004) for a sample that runs from 1969 through 2005. Romer and

Romer (2004) assume similar responses of the Federal Reserve to movements in inflation and

the output gap and the same responses of output and inflation to monetary policy shocks

over time. Using a longer sample, we extend their approach by following the strong evidence

15Clarida, Gali, and Gertler (2000), Boivin and Giannoni (2002, 2006), Favero and Rovelli (2003), Senda
(2005).

16For example, Barth and Ramey (2000), Boivin and Giannoni (2002, 2006), Gertler and Lown (2000),
Kishor and Kochin (2006), and Kuttner and Mosser (2002).
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in the literature about (i) a change in the monetary policy conduct with the appointment

of Paul Volcker as the chairman of the Federal Reserve and (ii) about the change in the

responses of output and prices to monetary policy shocks.

After applying formal break tests, we estimate separate monetary policy reaction func-

tions for the two sub-samples and show that the Federal Reserve’s response to economic

forecasts has increased remarkably after 1979. We then use the new shock series to esti-

mate the response of output and prices to the exogenous part of monetary policy for the

post-1979 period. We find that monetary policy shocks from the pre-Volcker sub-sample

disproportionately affect the results in the original Romer and Romer (2004) approach.

The results from the estimation for the post-1979 era are significantly different from what

has been reported by Romer and Romer (2004) for the whole sample. In contrast to Romer’s

and Romer’s findings for the whole sample, our results show that the response of output to

a monetary policy shock in the second period is very small and insignificant for the Volcker-

Greenspan era. While the price response does not lose all its significance, its magnitude is

much smaller as compared to the whole sub-sample. Eliminating the three years of non-

borrowed reserves targeting from the sample even sharpens these results. We stress that

the decline in the response of output and inflation does not mean that monetary policy has

become less effective after 1979. On the contrary, we show that the lack of response to the

unsystematic part of monetary policy can be at least partly attributed to the success of

the systematic part of monetary policy by responding more aggressively to forecasts of the

economic indicators.
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Data Appendix

In order to make the results of the papers comparable we use the same data series as

Romer and Romer (2004).

Derivation of the monetary policy shocks

For 1969 to 1996, we use the data set by Romer and Romer (2004), which is available

at the http : //elsa.berkeley.edu/˜dromer/. For the time after 1996 we use the so called

“Greensheets” (available at the Federal Reserve of Philadelphia’s website) containing the

Federal Reserve staff’s internal forecasts of inflation (the implicit GDP deflator/GDP chain

waited price index at an annual rate), output growth (percentage change in real GDP at an

annual rate) and the unemployment rate. As the FOMC began stating its federal funds rate

target explicitly in 1994, we use the announced federal funds rate target from the Federal

Reserve Banks website as the measure of the intended federal funds rate.

The monetary policy shocks are derived for every regular FOMC meeting with available

Greenbook forecasts (8 to 14 per year).

Measuring the impact of monetary policy shocks on output and inflation

As in Romer and Romer (2004), the measure of output in the response regressions and

VARs is the log of the non-seasonally-adjusted index of industrial production (series B50001,

available on the website of the Board of Governors). The measure of the price level is the log

of the non-seasonally-adjusted producer price index (series WPUSO3000, available at the

website of the Bureau of Labor Statistics). The series contain monthly data.

The monetary policy shocks derived from (1) are converted into monthly shocks by setting

shocks equal to zero for months without regular FOMC meeting, and by summing shocks

for months with more than one FOMC meeting. The shocks are cumulated for the VAR

estimation.
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Figure 1: Cumulated monetary policy shocks, derived from single monetary policy function
for 1969-2005.
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Figure 2: Cumulated monetary policy shocks for two different monetary policy functions
(1969-1979 and 1979-2005) compared to one single function (1969-2005).
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Figure 3: Cumulated output response to a one time 1% monetary policy shock for the
period 1969-2005. Monetary policy shocks derived on the basis of a monetary policy function
estimated for 1969-2005.
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Figure 4: Cumulated price response to a one time 1% monetary policy shock for the period
1969-2005. Monetary policy shocks derived on the basis of a monetary policy function
estimated for 1969-2005.
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Figure 5: Cumulated output response to a one time 1% monetary policy shock for the
period 1979-2005. Monetary policy shocks derived on the basis of a monetary policy function
estimated for 1979-2005.
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Figure 6: Cumulated price response to a one time 1% monetary policy shock for the period
1979-2005. Monetary policy shocks derived on the basis of a monetary policy function
estimatedfor 1979-2005.
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Figure 7: Responses of output and prices to a one unit innovation in the cumulated shock
series for the period 1969-2005. Monetary policy shocks derived on the basis of a monetary
policy function estimated for 1969-2005.
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Figure 8: Responses of output and prices to a one unit innovation in the cumulated shock
series for the period 1979-2005. Monetary policy shocks derived on the basis of a monetary
policy function estimatedfor 1979-2005.
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1969-1996 1969-2005 1969-1979 1979-2005

coeff. s.e. coeff. s.e. coeff. s.e. coeff. s.e.

Constant 0.171 0.141 0.116 0.103 0.173 0.269 -0.050 0.139
initial level federal funds rate -0.021 0.012 -0.020 0.010 -0.026 0.026 -0.068 0.015

forecast output growth,

quarters ahead:

-1 0.007 0.010 0.008 0.009 0.011 0.009 0.006 0.016
0 0.003 0.019 0.006 0.016 0.007 0.016 0.031 0.027
1 0.010 0.032 0.021 0.026 0.014 0.027 0.091 0.040
2 0.022 0.032 0.012 0.026 0.033 0.028 0.032 0.039

change forecast output growth,
since last meeting

quarters ahead:

-1 0.050 0.030 0.036 0.022 0.031 0.033 0.034 0.028
0 0.152 0.030 0.140 0.025 0.068 0.032 0.132 0.036
1 0.021 0.046 0.008 0.036 -0.023 0.043 -0.029 0.050
2 0.021 0.051 0.024 0.037 0.043 0.047 0.020 0.049

forecast inflation,
quarters ahead:

-1 0.021 0.024 0.033 0.020 0.016 0.023 0.065 0.034
0 -0.044 0.029 -0.046 0.025 0.021 0.030 -0.029 0.037
1 0.010 0.044 0.008 0.038 -0.067 0.047 0.126 0.058
2 0.052 0.047 0.047 0.041 0.092 0.045 0.023 0.067

change forecast inflation,
since last meeting

quarters ahead:

-1 0.057 0.045 0.049 0.039 0.076 0.053 -0.010 0.050
0 0.003 0.048 0.011 0.038 0.011 0.050 -0.048 0.052
1 0.031 0.074 0.024 0.058 0.140 0.075 -0.150 0.084
2 -0.062 0.081 -0.064 0.070 -0.011 0.070 -0.086 0.113

forecast unemployment -0.048 0.021 -0.044 0.017 -0.093 0.042 -0.084 0.024
(current quarter)

n 263 335 121 214
R2 0.28 0.28 0.39 0.40

s.e.e. 0.39 0.36 0.25 0.37
DW 1.84 1.80 1.07 2.06

Table 1: Monetary policy reaction functions for different time periods, estimated regression (1): ∆ffm =

α+ βffbm +
2∑

i=−1
γi∆ỹmi +

2∑
i=−1

λi(∆ỹmi −∆ỹm−1,i) +
2∑

i=−1
ϕiπ̃mi +

2∑
i=−1

θi(π̃mi − π̃m−1,i) + ρũm0 + εm
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Parameter allowed to have a break UDmax Stat Critical value Break Date

β, ρ 12.84 11.15 136

β, γ−1, γ0, γ1, γ2 110.81 17.98 136
β, γ−1, γ0, γ1, γ2, ϕ−1, ϕ0, ϕ1, ϕ2 84.28 23.38 136
α, β, γ−1, γ0, γ1, γ2, ϕ−1, ϕ0, ϕ1, ϕ2 65.98 26.62 136
γ−1, γ0, γ1, γ2, λ−1, λ0, λ1, λ2, ρ 607.52 24.99 136
β, γ−1, γ0, γ1, γ2, λ−1, λ0, λ1, λ2, ρ 88.72 26.62 136
γ−1, γ0, γ1, γ2, θ−1, θ0, θ1, θ2 449.19 21.41 138

Table 2: Bai-Perron break on monetary policy reaction function in equation (1) for the period 1969-2005:

β is the coefficient on the federal funds rate target before the meeting, ρ is the coefficient on the current

quarter unemployment forecast. γi and ϕi are the coefficients on the i quarters ahead forecasts on output

growth and inflation, and λi and θi are the coefficients on the changes of the i quarters ahead forecasts of

these variables compared to last meeting.
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Output response (∆y) Price response (∆p)

Change in Output Monetary Policy Shock Change in Price Monetary Policy Shock

lag coeff. s.e. coeff. s.e. coeff. s.e. coeff. s.e.

1 0.028 0.052 0.005 0.002 0.209 0.053 0.001 0.001
2 0.028 0.052 0.002 0.002 -0.108 0.055 0.000 0.001
3 0.097 0.051 -0.004 0.002 0.020 0.055 -0.001 0.001
4 -0.002 0.052 0.000 0.002 -0.048 0.056 0.001 0.001
5 0.075 0.052 -0.004 0.002 0.070 0.055 0.002 0.001
6 -0.054 0.052 0.000 0.002 0.090 0.056 -0.001 0.001
7 0.043 0.051 -0.001 0.002 0.041 0.055 0.000 0.001
8 -0.000 0.051 -0.003 0.002 -0.017 0.055 0.001 0.001
9 0.043 0.051 -0.002 0.002 0.080 0.055 -0.001 0.001

10 -0.070 0.050 -0.004 0.002 -0.009 0.055 0.001 0.001
11 0.059 0.049 -0.002 0.002 0.168 0.055 -0.002 0.001
12 0.346 0.049 -0.003 0.002 0.096 0.055 -0.000 0.001
13 -0.017 0.050 -0.002 0.002 -0.140 0.055 0.000 0.001
14 -0.206 0.050 -0.001 0.002 0.076 0.055 -0.000 0.001
15 -0.131 0.050 0.000 0.002 -0.100 0.055 0.001 0.001
16 -0.089 0.051 0.002 0.002 -0.028 0.055 -0.000 0.001
17 0.090 0.051 0.000 0.002 0.030 0.055 0.000 0.001
18 0.051 0.051 -0.003 0.002 0.031 0.055 -0.001 0.001
19 0.053 0.051 -0.002 0.002 -0.011 0.054 0.000 0.001
20 0.023 0.051 0.000 0.002 0.016 0.055 -0.001 0.001
21 -0.053 0.051 -0.001 0.002 0.075 0.055 0.000 0.001
22 -0.038 0.050 -0.003 0.002 -0.055 0.055 - 0.000 0.001
23 -0.041 0.050 0.001 0.002 -0.090 0.055 -0.001 0.001
24 0.103 0.051 0.000 0.002 0.118 0.053 -0.002 0.001
25 0.000 0.002 -0.001 0.001
26 0.000 0.002 -0.003 0.001
27 -0.001 0.002 -0.001 0.001
28 0.003 0.002 -0.001 0.001
29 0.001 0.002 -0.002 0.001
30 0.003 0.002 -0.002 0.001
31 0.002 0.002 -0.003 0.001
32 0.000 0.002 0.000 0.001
33 0.001 0.002 -0.001 0.001
34 0.006 0.002 0.000 0.001
35 0.000 0.002 -0.001 0.001
36 0.003 0.002 -0.002 0.001
37 -0.001 0.001
38 -0.001 0.001
39 0.000 0.001
40 -0.001 0.001
41 0.000 0.001
42 -0.003 0.001
43 -0.001 0.001
44 0.000 0.001
45 -0.001 0.001
46 0.000 0.001
47 -0.001 0.001
48 -0.001 0.001

n 444 432
R2 0.83 0.48

s.e.e. 0.01 0.00
DW 1.98 2.00

Table 3: Output and price responses 1969-2005, monetary policy shocks calculated from a
single monetary policy function spanning the whole period 1969-2005.
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Output response (∆y) Price response (∆p)

Change in Output Monetary Policy Shock Change in Price Monetary Policy Shock

lag coeff. s.e. coeff. s.e. coeff. s.e. coeff. s.e.

1 0.018 0.065 0.004 0.002 0.331 0.065 -0.000 0.001
2 0.194 0.065 -0.000 0.002 -0.208 0.070 -0.001 0.001
3 0.259 0.066 -0.002 0.002 0.100 0.071 -0.001 0.001
4 -0.053 0.068 -0.002 0.002 -0.029 0.071 -0.000 0.001
5 -0.054 0.068 -0.003 0.002 0.113 0.071 -0.000 0.001
6 -0.108 0.067 0.003 0.002 0.060 0.071 -0.002 0.001
7 0.029 0.067 0.002 0.002 0.124 0.071 -0.000 0.001
8 0.070 0.067 0.001 0.002 -0.013 0.071 - 0.000 0.001
9 0.088 0.067 -0.001 0.002 0.055 0.071 0.000 0.001

10 -0.070 0.066 -0.001 0.002 0.120 0.071 - 0.000 0.001
11 -0.005 0.064 -0.002 0.002 0.056 0.072 -0.002 0.001
12 0.296 0.065 -0.002 0.002 0.141 0.071 0.001 0.001
13 -0.023 0.064 0.000 0.002 -0.174 0.071 0.002 0.001
14 -0.154 0.064 0.002 0.002 0.069 0.072 0.001 0.001
15 -0.205 0.063 0.001 0.002 -0.134 0.072 0.001 0.001
16 -0.110 0.062 0.003 0.002 0.073 0.073 0.000 0.001
17 0.095 0.061 -0.001 0.002 -0.066 0.073 -0.001 0.001
18 0.147 0.061 -0.003 0.002 0.109 0.072 0.000 0.001
19 -0.069 0.061 0.003 0.002 -0.033 0.072 0.001 0.001
20 -0.093 0.061 0.003 0.002 -0.060 0.072 0.000 0.001
21 -0.066 0.061 0.001 0.002 0.192 0.073 0.000 0.001
22 0.034 0.060 -0.004 0.002 -0.152 0.074 - 0.000 0.001
23 -0.012 0.059 0.004 0.002 -0.037 0.074 -0.001 0.001
24 0.101 0.059 -0.000 0.002 0.074 0.069 -0.000 0.001
25 0.002 0.002 0.001 0.001
26 0.001 0.002 -0.002 0.001
27 -0.001 0.002 - 0.000 0.001
28 0.003 0.002 -0.002 0.001
29 -0.002 0.002 -0.001 0.001
30 0.001 0.002 -0.001 0.001
31 -0.000 0.002 -0.001 0.001
32 0.001 0.002 -0.000 0.001
33 -0.003 0.002 -0.000 0.001
34 0.004 0.002 -0.001 0.001
35 -0.002 0.002 0.000 0.001
36 0.001 0.002 -0.000 0.001
37 -0.001 0.001
38 -0.000 0.001
39 -0.001 0.001
40 -0.001 0.001
41 0.001 0.001
42 -0.001 0.001
43 -0.001 0.001
44 0.000 0.001
45 -0.001 0.001
46 0.000 0.001
47 0.001 0.001
48 -0.000 0.001

n 317 317
R2 0.89 0.50

s.e.e. 0.01 0.00
DW 1.92 2.00

Table 4: Output and price responses 1979-2005, monetary policy shocks computed from a
separate policy function spanning 1979-2005.
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