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Monetary Policy and Long-term
U.S. Interest Rates

Abstract: This paper assesses the effect of federa funds rate innovations on longer-term U. S, nomind
interest rates across different periods. The evidence suggests that these responses change with changes
in the monetary policy regime. Time periods considered are pre and post-1979 and different Federa
Reserve Chairman’stenure. The response of longer-term interest rates to federa funds rate innovations

are shown to be smdler and less persstent in the post- 1979 period when the Federal Reserve placed
more emphadis on an inflation target.
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1. Introduction

This paper examinesthe effects of monetary policy onlong-terminterest ratesinthe United States.
Monetary policy impulses are measured by innovetions in the federal funds rate which was the Federal
Reserve's palicy ingrument over at least most of the period examined. Given that the Federa Reserve
conducts monetary policy in this manner, the response of longer-termratesto the federal fund rateisakey
question. The specific focus of this study is on the way in which this response depends on the monetary
policy regime. How has the response of longer-terminterest rates to innovations in the federd fundsrate
varied with what in the literature have been identified as regime changes?

Thisfocus leads us to proceed in the following manner. First, we consider along period 1973 to
2002 and focus on time-variation in the response of longer-term rates to innovationsin the federd funds
rate. Second, we employ weekly dataand consder severa waysto break the time-span considered into
subperiods corresponding to different monetary policy regimes. Besides providing sufficient observations
to examine a number of subperiods, weekly data are more likdy to pick out actua innovations to the
federa fundsrate thanare monthly or quarterly observations. Findly, responsesof long-term interet rates
toinnovations inthe federa funds rate are examined within aVAR framework dlowing for the interaction
of interest rates with other macroeconomic variables.

There are a number of recent studies related to our research. Evans and Marshdl (1998) and
Kozicki and Tindey (2001a, 2001b) study the linkage of monetary policy and the term structure of nomind
interest rates within VAR frameworks. Kuttner (2001) estimates the impact of monetary policy actions
on interest rates of various maturities. Each of these studies uses the federal funds rate as the insrument

of monetary palicy. Mehra(1995), Roley and Sellon (1995) and Thornton (1998) a so study the response



of longer-terminterest ratesto monetary policy actions measured by the federa fundsrate (or target federa
fundsrate), asdoes anearlier paper by Cook and Hahn (1989). Additiond empiricd literatureonthetopic
issurveyed in Akhtar (1995).

Anoverdl reading of this literature suggests that cons derable uncertainty exists about the response
of longer-terminterest ratesto changesinthe federa fundsrate. Eventhedirection of the effect isasubject
of disagreement. Two recent macroeconomic textbooks, for example, present divergent views. Blanchard
(2000, p. 295) expressesthe “ standard view” that “when short-term rates move, whether down (asin the
1990 to 1991 recesson) or up, long-term interest rates are likey to move in the same direction, but by
less” Cook and Hahn (1989) report results consistent with thisview. Romer (2001, p. 477) considers
Cook and Hahn'sresult an “anomady.” In his view, the “ideathat a contractionary monetary policy [arise
in the federa funds rate] should immediady lower long-term nomind interest rates is intuitive
contractionary palicy islikely to cause red interest ratesto rise only briefly and islikely to lower inflation
over the longer term.” We return to these divergent views at alater point.

The paper is organized asfollows. Section 2 presents a standard theoretical model of the term
gructure of nomind interest rates which underlies our empirica work. Section 3 discusses the data and
sets out the VAR framework employed and Section 4 presents our results. Section 5 considers these

resultsin the context of previous literature. Section 6 contains concluding comments.

2. The Theoretica Modd



The modd that underlies over analysis is a sandard version of the affine term structure mode
explainedin more detail in Backus, et. a. (1996), Kozicki and Tindey (2001a, 2001b) and Camphbdl, Lo
and MacKinlay (1997).

Spexificaly we mode the logarithm of the price of an n-period bond, p,,; @ timet as

P = E{ M+ pysn) + 3Var[m, + b, 4

where m ., is the logarithm of the nomina stochastic discount factor for t + 1 and m ., and p,, are
conditiondly jointly log-normally digtributed. The logarithm of the yield-to-maturity on an n-period bond
isequd to

e = % Pog @

By subdtituting equation (2) into equation (1), a recursve expression for the logarithm of yieds can be
obtained:

rn,t = %Et{- m., t (n' 1)rn-l,t+l} B 2_1nvart[m+1 B (n' l)l’n_ Lt+1 (3)

Forn=1,ppiw1 = Powr1 = O, Thustheyield for aone-period bondr, is
ro= Et (- rn[+1)' %Vart(rnpfl) (4)

The difference equation (3) can be solved by using the initid condition in equation (4) to express
the yidd of an n-period bond as.
égt U
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where (], , therisk premium is afunction of the variancesof yields on bonds of the various maturities and



their covariances with the stochastic discount factor. Equation (5) explicitly States the role of expected
future short-term interest rates and the term premium in determining longer maturity yieds.

For our empiricd work, we employ avariant of thismodd set within aVAR framework. Inthis
specification the logarithm of abond' syiddisa linear function of a set of date variables. It follows that
the stochastic discount factor my,, isalinear function of this vector of sate variables denoted x:

-my =fo et vy, (6)

wherev,,, isasarialy uncorrdaed innovation such that E(v,,,) =0and *

EVii =8y

We measure changes in monetary policy by innovationsin the federd funds rate. The predicted

part of policy responsesis captured by the state vector, one dement of whichisthe federa fundsrate. This

imposes restrictions on the dlements of f , andf ~ To show this, substitute equation (6) into equation (4)

toyied
rt:fo+f®(t'713v2 (7)
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where
Yo :fo' %53

The short-term interest rate, here the federd fundsrate, is determined by

asubset of x, (Somedementsof f are zero). This subsat may include some of the current variablesinix,

aswell as lagged variables. We assume that agents in the bond market form their expectation of future

short-term rates using a VAR framework. These forecasts are given by



Et rt+i = y 0 + f th (Xt+i) (8)

By subdtituting equation (8) into equation (5), the n-period bond return can bewritteninterms of the state
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Equation (9) is the specification that underlies our estimates in the next section.

3. Data, Time Periods and Statistical Procedures
3.1 Data

The datawe use are . the federd fundsrate; a longer-term interest rate, either the 10 or 1-year

government security rate; an economic activity measure; an unemployment indicator; a commodity price
index and a money measure.> The federd funds rate (FF) is a weekly (Wednesday to Wednesday)
average of dally data. The 1-year and 10-year interest rates (R1 and R10) are congtant maturity treasury
rates, aso weekly averages of Wednesday to Wednesday daily rates. Interest rate data are from the
Federal Reserve Bank of . Louis. The measure of economic activity (Y) is the weekly leading index
compiled by the Economic Cycle Research Ingtitute. Theindex is a composite of seven dements of the
monthly index of leading economic indicators. It is released each Friday with data through the previous
week. The unemployment measure (UN) is weekly new unemployment insurance claims (R539 Report
CY, U.S. Depatment of Labor, week ending Saturday). The commodity price index (CP) is the
Economist magazine index for al commodities (reported Saturday). The money supply isM1, aso from

the Federa Reserve Bank of St. Louis (Friday to Friday).



3.2  TimePeriods

There are anumber of possible explanations for atime-varying responseof long-terminterest rates
to policy induced changes in the federa funds rate. Our interest isin the role of monetary policy regime
shifts. For that reason we break the time period (January 1975 - August 2002) into subperiodsin two
ways.

Thefirg isto bregk the data into the subperiods (January 1975 - October 1979) and (November
1982 - August 2002).3 There wasawiddy acknowledged shift in monetary policy on October 6, 1979.
The post-1979 subperiod here beginsin November 1982 to exclude the turbulent period often referred
to as the “monetaris experiment” between October 1979 and October 1982 (which we examine
separately). Severd studies [Clarida, Gdi and Gertler (2000), Froyen and Waud (2002) and Taylor
(1999)] provide evidence that the Federal Reserve was muchmorerespongve to changes in the inflation
rate in the post-1979 regime. In fact it isonly in the post-1979 period that estimated inflation responses
in these dudies are congstent withwhat hasbeen cdled the Taylor principle - - that the federa funds rate
rises by morethan one percentage point per one percentage point increase in the inflationrate. Post-1979
Federd Reserve policy is thus more congstent with firmly anchored long-term inflation expectations and
consequently smilarly anchored expectations of future short-term interest rates.

The second breakdown of the data is by tenure of Federal Reserve Board Chairmen: Burns
(January 1975 - February 1978); Volcker (August 1979 - Augugt 1987); and Greenspan (August 1987 -
August 2002). The Burns period startsin January 1975, the earliest date for which al of our weekly data
series are available* The tenure of G. William Miller is not included because it is too short a period.
Findly, in addition to the whole Volcker tenure, we separately consider the period of the monetarist

experiment (October 1979 - October 1982).



Theseindividua chairman’ stenures are of interest for several reasons. The change from Arthur
Burns's tenure to that of Paul Volcker's is nearly coincident with the 1979 regime change. Volcker's
tenure taken as awhole isaperiod of adaptation to the new regime. The Greenspan tenure is a period
when the new regime, for whichthereis evidence of agreater Federal Reserve concern with inflation, was
well established. Moreover, as Taylor (1999, p. 332) shows, during the Greenspan period the federal
funds rate was more responsive to both inflation and output than in the pre-1979 period. Findly, the
chairman’s credibility per se may affect views of market participants about Federd Reserve commitment
to agtable long-term inflation objective.

The hypothesis that we test in our empirical work is that in the post-1979 period an increased
Federd Reserve commitment to the god of low inflation anchored long-run inflationary expectations and
therefore made long-term interest rates less respongve to innovations in the federd fundsrate. Thisisnot
a direct implication of the theory in Section 2 which includes no specification of how interest-rate

expectations are formed. The hypothesisis, however, congstent with the expectations theory.

3.3  Detailsof the VAR Specification

The VARs that we estimate include: the federa funds rate, one of the longer-term interest rates,
unemployment claims, economic activity, commodity prices and money. All the non-interest rate variables
are measured in naturd logarithms.  To choose the specification of the variables in the VARS, we first
examine the time series properties of those variables.

The Dickey-Fuller, augmented Dickey-Fuller and Phillips-Perron tests dl fail torgject a unit root
inthe levels of these time series. Unit roots can, however, berg ected infirg-differencesof dl series. We
asotested for cointegrationamongthevariables. For theseteststherearetwo setsof VARS, oneincluding

each of the longer-term interest rates. Both Johansen’s 8-max and 8-trace tests decisively reject the



hypothesis of no cointegration for both sets of variables. Further tests indicate that there are most likely
three or four cointegrating vectorsin each sat.

If the variablesin our system are nongtationary but cointegrated as our testsindicate, Sms, Stock
and Watson (1990) and L utkepohl and Reimers(2002) indicatethat estimationof the VAR in (log) levels
will provide consgtent estimates. Thisis how we proceed. The Bayesian information criterion suggests
alag order of two for the VARS?®

Because we assume our system is recurdve and employ the Choleski decomposition for
identification, the ordering of the variables is important in our analysis. We enter the varigbles in the
following order: CP, Y, UN, FF, (R10 or R1), M1. Theory suggests that on aweekly basis commodity
prices, unemployment daims and our measure of economic activity are not affected by financia market
variables. Each of these series is reported at approximately the same time of the week (Friday or
Saturday) and the ordering among them reflects the assumption that commodity prices are not affected by
contemporaneous shocks to real variables. Our chosenordering does assume thet the federa fundsrate
respondsto current innovations incommaodity prices, our measure of economic activity and unemployment
cdams. Since data for these are released during the week (Wednesday to Wednesday) for which the
federa fundsrate is computed, thisis not unredigtic. Longer-term interest rates and money are assumed

to respond contemporaneously to the federal fundsrate.

4. Results
4.1  Impulse Response Functions

Figures 1-8 provide impulse response functions for shocks to the federa fundsrate. Figure 1-3
and 6-8 show impulse responses for the whole period (1975-2002) and for the pre and post-1979

periods, for the 1 and 10-year interest rates, respectively. Figures4 and 5 aretheVolcker and Greenspan



regimes. Impulseresponsefunctionsfor the Burnsregimeare quite smilar to thosefor the pre-1979 period
and are not shown. The impulse response functions are estimated for 52 weeksfor a shock standardized
to equa a1 percentage point (100 basis points) change inthe federal fundsrate. Confidence bands at 90
per cent for the estimated impulse responses are calculated usng a bootstrap method of 500 draws to
caculate the standard errors.’

Table 1 provides the instantaneous response of the longer-term rate (1 and 10-year) to federal
funds rate shocks, the maximum response and the number of weeks following the shock a which the
maximum response occurs. Time periods shown are thosein Figures 1-8 with some additional results for
individua chairman’sregimes.

One-Y ear Rate:

As shown in Figure 1, for the whole sample period (January 1975 - August 2002) a positive one
percentage point shock to the federal fundsrate increasesthe 1-year interest rate withthe maximum effect
coming after 3 weeks. From Table 1 this effect is 0.323 percentage points per one-percentage point
change in the federd fundsrate. The estimated impulse response function shows that the 1-year rate
remains above itsinitid vaue throughout the 52-week period, though significantly so for only 30 weeks.

The response of the 1-year interest rate to aone percentage point shock in the federd funds rate
in the pre-1979 subperiod, as shown in Figure 2, follows asimilar pattern to that in the whole period. It
can be seen from Table 1 that the magnitude of the response per one percentage point change in the
federa fundsrate, bothinitidly and at the maximum (inthis case after 2 weeks), is greater in this subperiod
than for the whole period. The 1-year rate rises instantaneously by 0.428 percentage points. The
maximum response is 0.709 percentage points®

The impulse response functions for the post-1979 period, shown in Figure 3, indicate a response

different from the pre-1979 period. The initid increase in the 1-year rate following a postive innovation



in the federa funds rate is much smaler than for the pre-1979 period or whole period. From Table 1 it
can be seen that the ingtantaneous response, which is aso the maximum, is only 0.082 percentage points
per one percent increase in the federa fundsrate. Moreover, achangein thefedera fundsrate movesthe
1-year rate in the same direction for only 6 weeks. After that the response of the long-term is negative,
though ratively smal, for the rest of the 52-week period.

Next consder the impulse response functions for the chairmanships of Volcker and Greenspan.
In the Volcker period, the indantaneous response to a positive innovation in the federa funds rate of one
percentage point isarise of 0.196 percentage pointsin the 1-year rate. The maximumresponseisarise
of 0.246 percent after one week. The positive response persists for 12 weeks (Figure 4). Inadditionto
thewholeof Vol cker’ stenure, we examine the period of October 1979 - October 1982. Thisisthe period
in our sample when the assumption that the federal funds rate was the short-run operating target of the
Federal Reserve is doubtful. The impulseresponse functions for this period for VARsinduding the 1-year
rate are Smilar to thosefor the complete Vol cker period. The maximum effect of apositive one percentage
point innovationinthe federa fundsrate, for example, is 0.183 for 1979-82 compared to 0.246 for 1979-
87.

For the Greenspan charmanship the impulse response function shows an initid risein the 1-year
rate in response to a positive innovation in the federa fundsrate. Therise persists only for 8 weeks (and
isggnificant for only 3). Theresponse of the 1-year rateisthen negative for the rest of the 52 week period

and gatidticaly sgnificant for most of this period.

10-Year Interest Rate:
Figures 6-8 show impulse response functions from VARS where the long-term interest rate is

measured by the 10-year government security rate. Pand B of Table 1 provides the ingtantaneous

10



response and maximum response of the 10-year rate to a one percentage point change inthe federal funds
rate. Overdl the responses of the 10-year rate to the federa funds rate are in the same direction but are
gmdler in magnitude than are the responses of the 1-year rate. The maximum responses of the 10-year
rate are, for example, approximately one-third to one-haf the response of the 1-year rate. The pattern of
the responses of the 10-year interest rate over the subperiods considered isinmost respects Smilar to that

for the 1-year rate.

Effects on other Macroeconomic Variables:

Our main focus is on the effects of federal funds rate innovations on longer-term interest rates.
Other variablesareincludedin VARs to control for ther influence on the interest rate variables. Still, it is
of interest to consider the estimated effect of federal fundsrate innovations on these other macroeconomic
variables. The pattern of these effectsare smilar for VARsincluding the 1-year and 10-year interet rates.
They arefor the most part in accord with what theory predicts.

Congder anincrease in the federal funds rate and look at Figure 1 or 6 for the whole period. The
restrictive monetary policy initidly lowers the commodity price index (through the effect isinggnificant),
lowersindustrid productionand raisesunemployment. Theresponseof themoney supply differsdepending
on which interest rate isinduded inthe VAR. M1 dedinesinitidly in both cases but rises after the firg
month with the 1-year rateincluded while it continues bel ow itsinitia level over the whole 52-week period
when the 10-year rateisin the VAR.

Impulse response functions for various subperiods show responses of these macroeconomic
variablesthat are for the most part amilar to thoseinFigures1 and 6. An exceptionisthat in afew cases
apostive innovation in the federd fundsrate causes arise inthe commodity priceindex (e.g. Figure2), but

in eech case this effect isinggnificant.
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4.2  Variance Decompositions

Tables2 and 3 report forecast error variance decompositions fromVARsinduding the 1-year and
10-year interest rates, respectively. The Tables show the percent of the forecast variance in the long-term
interest rate thet is explained by innovationsin the federa funds rate, as well as the percent of the federa
funds rate forecast variance that is self-explained. Forecast horizons are 13, 26, and 52 weeks. The
variance decompositions are based on VARS estimated for the same time periods considered for impulse

response functions in the previous subsection.

1-Year Interest Rate

We begin with results for the 1-year interest rate in Table 2. For the whole period, the federa
funds rate explains a significant fraction of the forecast variance in the long-termrate at a forecast horizon
of 13 weeks (at the 0.05 level) and 26 weeks (at the 0.10 levd).

Innovations in the federal funds rate have their grestest effect on the longer-term rate in the first
subperiod and in the largely overlapping period of the Burns chairmanship. In the first subperiod, for
example, innovations inthe federal fundsrate explain over 23% of the forecast variance in the 1-year rate
at forecast horizons of 13, 26 and 52 weeks (al effectssgnificant atthe 0.05 level). Theseresultsreported
inTable 2 are fromthe January 1975-September 1979 period. When the pre-1979 subperiod isextended
back to January 1973, innovations in the federa funds rate explain a somewhat higher fraction of the
forecast variance of the one-year rate of each forecast horizon, from30 to 33 percent (al sgnificant at the
0.05 level).

From Table 2 it canbe seenthat for the post-1979 subperiod and for the Vol cker and Greenspan
chairmanships, the percent of the forecast variance in the 1-year rate explained by the federa fundsrate

ismuch smdler and isindgnificant at each forecast horizon.®
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The variance decompostionsin Pand B of Table 2 indicate that innovationsin federd funds rate
explain progressively less of itsown forecast variance inmore recent time periods at al forecast horizons.
Also, aswould be expected, less of the forecast varianceinthe federal fundsrate is self-explained at longer
forecast horizons. The latter patternis strongest inthe Greenspan period where at a52 week horizon only
9.68% of the forecast variance in the federd fundsrateis explained by innovations inthe federal fundsrate
itsdf. Notethat thisisthetime period where Taylor (1999) found that the fundsrate was highly responsive

to macroeconomic target variables.

10-Year Interest Rate

Variance decompostions from VARSs wherethe 10-year government security rate is the measure
of the long-terminterest rate are shown in Table 3. The percentage of the forecast variance in the 10-year
interest rate that is explained by the federa funds rate is sgnificant for dl forecast horizons for the first
subperiod (0.10 level at 13 and 26 week horizons and 0.05 leved at a52 week horizon). This percentage
of forecast variance explained is dso sgnificant for the Burns subperiod at a 52 week horizon. For the
post-1979 subperiod and periods of Volker's and Greenspan's charmanship, a much smdler and
datidicaly inggnificant fraction of the forecast variance in the 10-year rate is explained by innovationsin

the federd funds rate.

5. Relationship to Previous Research
5.1 Literature on Market Interest Rates and Monetary Policy:

Blanchard (2000) expressed the conventiona view that movements in the federd funds rate will
move long-term rates in the same direction, the degree of response dedining with term to maturity. Our

results for the whole period indicatethat over along time frame thisisthe case onaverage. For the second
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subperiod, however, the results indicate that this view correctly describes only theinitia effect of shocks
to the federd funds.

Romer (2001) characterized the conventiona view asananomaly, bdieving it was “intuitive’ thet
arise in the federa funds rate should lower long-term rates. Inthe second editionof hisbook he suggests
a possible explanation of this anomay which is explored further in Romer and Romer (2000) and by
Ellingsen and Soderstréom (2001) (2003). This explanation relieson asymmetric information between the
Federal Reserve and the public. If the Federa Reserveis known to have superior inflation forecasts then
“when market participants observe a shift to tighten monetary policy, they do not infer that the Federal
Reserveistougher oninflationthanthey had previoudy believed. Rather, they infer that thereisunfavorable
informationabout inflationfp (Romer (2001), p. 477).” Consequently, with higher future expected inflation
the long-term rate rises following arise in the federd funds rate.

Hllingsenand Soderstrom (2001) (2003) extend the Romer and Romer (2000) andlysis to consider
the effects of changeswe have just described, which they term endogenous, and changesthét are viewed
as shiftsinthe Federal Reserve sobjectivesor preferences, whichthey termexogenous. Changesviewed
as endogenous cause long-term interest rates to move in the same direction as the change in the federd
fundsrate. Changes viewed as exogenous cause long-term rates to move in the opposite direction - -
Romer’s origind intuitive view.

Looked at from the standpoint of the work of Romer and Romer and Ellingsen and Soderstrém
, our resultsare consstent witha patternwhere Federal Reserve actionwere primarily informationreveding
in the firg subperiod but viewed more as shifts in preferences or objectives in the second subperiod.
Romer and Romer’s (2000) empirica results indicate that Federal Reserve actions were more reveding
of information concerning inflation for sample periods that included our first subperiod (Table 7, p. 446).

For the case of symmetric information, Ellingsen and Soderstrom (2001), within astandard new

14



Keynesian mode incorporating the expectations hypothess for the term structure, derive a reationship
between the weight the monetary authority putsoninflationreative to output stabilizationand the response
of the long-term rate to the short-term rate. A grester weight on inflation Stabilization causes the
policymaker to immediately move the short-term rate by more in response to shocks, reducing the need
for future adjustments in the short-term rate and thus reducing the response of the long-term rate. Thisis
amodd-specific example of the relationship between the monetary regime and the long-term interest rate

response to the federa funds rate which we postulate in Section 3.

5.2  Literature on the Changing U. S. Business Cycle.

There is a large recent literature documenting a decline in output and inflation volatility beginning
in the early 1980s, at about the breakpoint between our first and second subsamples. Examples of this
literature are Kim and Nelson (1999), Stock and Watson (2002), (2003), Boivin and Giannoni (2002),
Taylor (2000), and McConnell and Perez-Quiros (1998). Thereisconsderable disagreement ontherole
of achange inthe monetary policy regime inexplaining the increased gability of themacroeconomy. Taylor
(2000), for example, seesimproved monetary policy asthe key factor. Stock and Watson (2003) believe
that improved monetary policyexplansonly a“smdl fraction” of the improvement with* unusudly quiescent
macroeconomic shocks’ explaining much of the change. Kahn, McConnell and Perez-Quiros (2002)
conclude that monetary policy played the primary role in reducing the volatility of inflation but not output.

Changes in the response of market interest rates to federd funds rate shocks obviously are
interrelated to these broader structura changes. A scenario of improved monetary policy explaining lower
inflation (and output) voldtility is consstent withour hypothesis that a change in the monetary policy regime
anchored inflationary expectations and thus reduced the sengitivity of long-term interest rates to changes

inthe federal fundsrate. An dternative scenario where the change in the monetary policy regime lowered

15



mean inflaionwhile perhaps other factors reduced inflationand output variance, isaso consstent withour
hypothesis. Itispossible, however, that the climate of smaller macroeconomi ¢ disturbancesreduced output
and inflation volatility and independently of the change in monetary policy was responsble for the decline
in the sengtivity of market interest rates to monetary policy. Our empiricad work does not rule this out.
6. Concluson

Impulse response functions reported in section 4 indicate that for the period 1975-2002 (or 1973-
2002) monetary policy shocks, measured asinnovations in the federd funds rate, have initid effectsinthe
same direction on longer-term interest rates as measured by the 1-year and 10-year government security
rates. The effect on the 1-year rate is greater in magnitude than isthat for the 10-year rate.

Results for impulse response functions and from variance decompositions indicate, however, that
effects of innovations in the federa funds rate on these longer-term interest rates varied across the
subperiods that were consdered. Specificdly, while innovations in the federd funds rate initidly moved
longer-terminterest rates in the same direction the movements were smaller and less persstent inthe post
relative to the pre-1979 subperiod. Moreover, in the post-1979 period, after an initid movement in the
same direction the impulse response functions indicate that an innovation in the federa funds rate then
causes the longer-term interest rate to move inthe oppositedirection. A positive innovation in the federd
fundsrate leads, for example, to a short-lived increase in ether the 1-year or 10-year rate followed by a
longer period where these longer-term rates decline rdative to their initia vaues.

Impulse response functions and variance decompositions for the years of Arthur Burns's
charmanship are quite smilar to those for the pre-1979 period, most of which was the Burns period. The
Volcker and Greengpan chairmanships are both post-1979. Impulse response functions for the Vol cker
period, however, show ardatively larger and more persstent movement of the long-term rate in the same

direction as the innovation in the federa funds rate and less evidence of a reversal of this effect than do
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those for the Greenspan period. Still, impulse response functions and variance decompostions for the
Volcker and Greenspan period are consstent with the smaller effects on longer-term interest rates of
innovations in the federal funds rate post-versus pre-1979.

Based onthe theoretical framework set out in Section 2 together withthe discussionin Section 3.2,
our interpretation of thistime variaion in the effect of monetary policy shocksisthet it reflectsthe influence
of monetary policy regime changes. The increased emphass on an inflation god in the post-1979 period
more firmly anchored the inflationary expectations of market participants. Monetary policy shocksin the
post-1979 period therefore had less effect on expected future short-term interest rates and therefore on

long-term interest rates.
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ENDNOTES
1. One can introduce time dependency of variances into the innovations in the stochastic discount factor,
asin Kozicki and Tindey (2001a, 2001b). Thiswould not change our VAR specification.
2. The 1-year rateis not very “long-term.” Stll it is an important market rate in that other interest rates
including variable rate mortgages are linked to it.
3. Alternatively, the earliest sub-period is January 1973 - October 1979. To go back to January 1973 we
must drop M1 from our VAR. We do not go back farther than 1973 to avoid the period of mandatory
price and wage controlsin our andysis. Exact dates of subperiods are given in the footnote to Table 2.
4. We a so extend this subperiod back to January 1973 which requires dropping M1 from the VARSs.
5. Two was aso the lag order for the Johansen cointegration tests.
6. We a0 estimated VARswherethe longer-term interest rate was entered beforethe federd fundsrate.
This change in ordering did not affect our results sgnificantly.
7. Following Sims and Zha (1999), we reported the impulseresponses rather than median of smulaions.
Thus, the bands are not symmetric.
8. Extending the pre-1979 period to begin in January 1973 results in only minor changesin theimpulse
response functions.
9. Variance decompositions were aso computed from VARS estimated for the October 1979-October
1982 portion of the Volcker chairmanship. The percent of theforecast variance of the 1-year and 10-year
interest rates explained by innovations in the federd funds rate were dightly higher than for the whole

Volcker chairmanship but were not datidicaly sgnificant.
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Table 1:Responses of the 1-year and 10-year interest rates to a 1-percentage point innovetion on the

federal funds rate.

Full Sample First Sample Second Sample | Burns Volcker Greenspan
Panel A: 1-Year
Instantaneous 0.225 0.428 0.082 0.471 0.196 0.127
Maximum? 0.323 0.709 0.082 0.736 0.246 0.127
Peak 3 2 0 1 1 0
Panel B: 10-Y ear
I nstantaneous 0.091 0.137 0.027 0.157 0.075 0.052
Maximum 0.099 0.212 0.027 0.220 0.075 0.052
Peak 13 1 0 1 0 0

Maximum responseis the largest response in the same directionas the movement inthe federa fundsrate

fallowing the innovation.
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Table 2: Forecast error variance decompositions with 1-year interest rate

Full Sample First Sample Second Sample | Burns Volcker Greenspan
Panel A: 1-Year interest rate by federal fundsrate
13 11.43** 27.60** 0.73 20.01* 3.80 054
(4.39) (8.43) (1.14) (10.99) (3.97) (0.88)
26 9.84* 28.50** 2.67 19.03 2.76 1.58
(5.22) (10.00) (3.13) (11.87) (4.07) (2.10)
52 7.10 23.64** 5.83 18.70 2.36 5.42
(4.47) (10.48) (4.96) (11.76) (3.76) (4.90)
Panel B: Federal fundsrate by federal fundsrate
13 60.50 68.82 60.86 62.40 53.06 49.00
(4.92) (8.19) (5.50) (10.03) (7.61) (4.54)
26 41.63 58.85 31.08 52.57 37.97 18.61
(6.42) (10.44) (5.59) (11.99) (8.99) (3.47)
52 25.70 44.04 17.30 41.33 30.02 9.68
(5.92) 11.56) (2.23) (12.86) (9.43) (3.64)
Full Sample: January 3, 1975 to August 30, 2002
First Sample: January 3, 1975 to September 28, 1979
Second Sample: November 5, 1982 to August 30, 2002
Burns: January 3, 1975 to February 17, 1978
Volcker: August 10, 1979 to August 14, 1987
Greenspan: August 21, 1987 to August 30, 2002

a. Here and in Table 3, standard errors are shown in parentheses benegath the coefficients. The fraction
of the federd fundsrate explained by itsdlf (Pand B) is Sgnificant atthe 0.05 levd indl cases. InPane A
of each table, one asterisk (*) indicates Sgnificance at the 0.10 level and two asterisks (**) indicates
sgnificance a the 0.05 levd.
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Table 3 Forecast error variance decompositions with 10-year interest rate

Full Sample First Sample Second Sample | Burns Volcker Greenspan
Panel A: 10-Y ear interest rate by federal funds rate
13 3.01 13.77* 0.98 7.33 1.04 0.15
(2.31) (8.01) (1.27) (6.14) (2.36) (0.62)
26 3.24 18.67* 291 9.89 2.40 0.63
(3.34) (9.61) (2.86) (7.41) (4.33) (1.60)
52 3.00 21.08** 5.82 16.30* 3.66 1.89
(4.90) (10.69) (4.95) (9.67) (5.42) (11.00)
Panel B: Federa fundsrate by federal fundsrate
13 82.42 87.13 80.65 78.14 71.69 65.50
(3.02) (5.65) (3.98) (8.36) (6.78) (4.67)
26 65.65 78.86 52.64 67.48 55.56 33.03
(5.34) (9.07) (7.42) (11.78) (9.39) (6.39)
52 42.23 60.37 26.53 52.10 43.06 12.14
(7.64) (11.94) (7.71) (13.48) (10.40) 1.73)
Full Sample: January 3, 1975 to August 30, 2002
First Sample: January 3, 1975 to September 28, 1979
Second Sample: November 5, 1982 to August 30, 2002
Burns: January 3, 1975 to February 17, 1978
Volcker: August 10, 1979 to August 14, 1987
Greenspan: August 21, 1987 to August 30, 2002
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Figure 1: Full Sample (January 1975 - August 2002)
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Figure 2: First Subperiod (January 1975 - September 1979)

Commodity Prices Econ. Activity Unemployment
0.040 0000 0.070
0.032 4 0002 4 0.056 -
0.024 0004 0.042]
0.016 0006 0.028
0.008 0008 0.014
0.000 000 0.000
-0.008 = 0012 1 -0.014 -
-0.016 T T T T T T T T T T T 0014 T T T T T T T T T T T -0.028 T T T T T T T T T T T
0 5 ® 15 D B 30 B 40 45 D 0 5 10 B 20 25 D 35 40 45 50 0 5 10 15 %5 D 35 40 50
Federal Funds 1 YearRate ML
112 0.96 0.003
0% 4 0.80
080 1 -0.000
0.64 4
os1
0.48 o
048 1 -0.003
032
03 4
0.16 o
016 -0.006
000 0.00
-0.16 -0.16 -0.009

T T T T T
25 D 3B 40 B

28



Figure 3: Second Subperiod (November 1982 - August 2002)
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Figure 4: Volcker Era (August 1979 - August 1987)
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Figure 5: Greenspan Era (August 1987 - August 2002)
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Figure 6: Full Sample (January 1975 - August 2002)
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Figure 7: First Subperiod (January 1975 - September 1979)
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Figure 8: Second Subperiod (November 1982 - August 2002)
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