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Abstract

This paper is motivated by the observation that the Great Infla-
tion, i.e., the high and volatile inflation that developed in the mid
1960s and lasted for almost twenty years, was an international phe-
nomenon. For the US, the argument criticizing monetary policy has
it that the Federal Reserve followed an accommodative policy during
the 1970s, although it later changed its policy, fought inflation and
managed to lower it to moderate levels. We examine how the weights
in a forward looking Taylor rule change over time, and we study the
above argument for the G7 countries. More interestingly, we explore
whether the G7 countries implemented similar changes to their policies
during the period of the Great Inflation. To do this, we develop a gen-
eralized Bayesian time-varying parameter model to jointly estimate
the G7 monetary authorities’ response to inflation. We allow these
responses to be correlated across countries, capturing common infor-
mation, ideas or communication across them. We find that monetary
authorities in the G7 countries accommodated inflation until almost
the mid 1980s, after which they systematically fought it. Furthermore,
we find that the correlation of the policy changes in response to infla-
tion across countries is positive. This commonality among otherwise
different economies may be responsible for the common inflation pat-
terns observed during the Great Inflation era.

1 Introduction

From the mid-1960s until the mid-1980’s United States experienced high
and volatile inflation. As figure 1 shows, after 1965 the CPI inflation started



increasing, reaching 6% in 1969 and peaking at 13% in 1980. In the liter-
ature, there have been presented many explanations why this phenomenon
took place and lasted for almost twenty years. However, figure 2 depicts
the fact that Great Inflation was an international phenomenon, affecting all
the G7 countries. We explore the Great Inflation era as an international
phenomenon and we attempt to gather information from the international
experience in order to contribute towards identifying its cause. Some of the
important explanations studied earlier in the literature, mostly concerning
the US Great Inflation, are presented bellow.

Sargent (1999), Cogley and Sargent (2005) and Sargent, Williams and
Zha (2006) argue that the Great Inflation was promoted by the monetary au-
thorities changing views about the natural rate hypothesis. After Samuelson
and Solow’s (1960) observation that the US data exhibit a Philips curve sim-
ilar to that of the UK, policy makers attempted to exploit the relationship
between inflation and unemployment, allowing inflation to increase. Later,
monetary authorities learned that the Philips curve is not an exploitable re-
lationship and that unemployment cannot be permanently reduced by allow-
ing inflation to increase. They followed tighter policies and reduced inflation
to moderate levels. As Nelson (2005) notes, this argument would imply that
in a Taylor type of monetary rule only the inflation target changes. While
Ireland (2005) finds that inflation target indeed rose dramatically during the
Great Inflation era in the US, Nelson argues that this is not the entire story
and that the response to inflation changed too and this information should
be taken into account when a Taylor type of rule is estimated.

Meltzer (2005) bases his explanation of the Great Inflation era on the
Fed’s coordination with the Treasury. He argues that while the monetary
authorities knew that inflation should not be as high and were ready to take
action to reduce it, they did not do so because of the political pressure the
Fed was subject to. Meltzer points out the role of even keel policy and deficit
financing by reserves that the Fed was providing at that period. He argues
that the Great Inflation started when the Fed’s coordination was becoming
necessary for the government, and ended when the Fed became independent.
However, Romer’s (2005) analysis of Greenbook forecast errors for inflation
indicate that monetary authorities were underestimating future inflation or
they were overestimating the effects of the policies they were following to
reduce inflation for the Great Inflation period. Therefore, she claims that an
argument based merely on the political pressure the FED was experiencing
is not adequate for justifying the Great Inflation era. In addition she claims
that the international experience, captured by figure 2, suggests that there
is some common behavior in the inflation pattern of the G7 countries, im-



plying common monetary policy behavior. And the narrative evidence does
not indicate that all central banks’ independence from the governments hap-
pened at the same time. Romer suggests that common bad ideas gave rise
to bad monetary policy in all developed countries during the seventies, while
improved ideas contributed towards better policy during the eighties.

Clarida, Gali and Gertler (2000) use a forward-looking Taylor-type rule
to show that self- fulfilling expectations may arise when the Fed reacts less
than one-to-one to an increase in inflation expectations. In this case, people
expect high inflation because they believe that the Fed will follow accommo-
dating policy. This creates a bubble in inflation expectations, which leads to
increases in actual inflation. Clarida et al. (2000) split the US data sample
and estimate a Taylor-type of rule, before and after 1979. Their findings
suggest that during the pre-Volker era the monetary authorities were re-
acting less than to one to inflation, creating possible expectations trap and
increasing inflation, an effect of the 1973 oil-sunspot shock. The analysis of
the post-Volker sample shows that policy makers were responding more than
one -to-one to inflation, shutting down the expectations bubble channel and
managing to reduce inflation to moderate levels.

Orphanides (2004) emphasizes the effects that the potential output mis-
measurement have in Taylor rule estimations. According to his hypothesis,
policy makers were responding correctly to a mistakenly overestimated po-
tential output. Oprhanides supports his argument using real time data for
his estimations. He argues that policy makers were following expansionary
policy in response to a far bellow potential perceived output gap and not
as response to inflation. His estimation strategy suggests that policy mak-
ers were responding by more than one-to-one to inflation, before and after
Volker took office.

However, Nelson (2005) argues that this is not the case. Policy mak-
ers at that period were not associating high output gap with low inflation,
but they were attributing inflation to other, non monetary sources like cost
push factors. He supports his claim using both the narrative approach and
empirics. He proposes another explanation, the “monetary neglect hypoth-
esis”, according to which there are various planks one can identify in the
pre-Volker monetary policy. For example there is narrative evidence that
inflation was believed to be a cost-push and not a monetary phenomenon
and also that monetary authorities were unable to influence monetary vari-
ables that affect the real economy. Using various sources he identifies these
bad ideas in other countries too. This argument has been also supported by
Romer’s (2005).

We consider the Great Inflation as an international phenomenon and



attempt a joint multi-country estimation of forward looking Taylor rules.
We allow monetary authorities to change their policy over time employing a
time varying parameter framework. As there might be reasons for monetary
authorities across developed countries to follow similar policies, we allow
the changes in monetary policy to be correlated across countries. Such
specification allows us to be consistent with aforementioned explanation for
Great Inflation and conduct of monetary policy. For example, our framework
is compatible with Sargent (1999), Romer (2005) and Nelson (2005) as it
captures the case where misleading ideas were prevailing among monetary
economic researchers at the beginning of the Great Inflation era. Ideas
spread around the developed countries driving their monetary authorities
to follow accommodating inflation policies. At the beginning of the 80’s
new ideas became influential and in combination with the urgent necessity
to reduce inflation, monetary authorities changed their policies in a similar
way and managed to reduce inflation in temperate levels. In general, our
framework accounts for common information, ideas, communication or any
other reason for common monetary policy reaction, besides economic shocks
affecting inflation and output gap.

We proceed by estimating the monetary authorities’ response to infla-
tion, using Kim and Nelson (2006) time varying parameter framework. We
depart from them in that we are applying Bayesian methods and that we
jointly estimate Taylor-type of rules in various developed countries. We
allow the shocks the monetary authorities realize in their learning process
to be correlated with these realized by their fellow policy makers in other
developed countries. These correlations capture the effect of common infor-
mation, ideas or maybe communication across monetary authorities in the
G7 countries, which might have been important for the central banks’ pol-
icy decisions. This approach allows us to compare the response to inflation
the various countries were having over time and also to estimate how these
responses are correlated across countries.

We find that the G7 countries have not only similar inflation patterns
but also similar monetary policy patterns. We find low response to inflation
during the seventies and higher response during the nineties. Moreover,
we find this result to be robust for the G7 countries which were changing
their policy in a similar to each other way. Until the beginning of the
80’s monetary authorities were reluctant to increase money market rates in
response to high inflation, something that later changed and higher response
to inflation for many developed countries is realized. In addition, it seems
that monetary authorities in the G7 countries have positive correlation in
their inflation responses, indicating that there is a common component in



policy around the developed world.

2 The Model

Our model is based on Kim and Nelson(1989, 2006) time-varying parame-
ters model, extended to jointly estimate Taylor type of rules for more than
one country and to calculate the covariance of the responses between coun-
tries. In addition the estimation is done using Gibbs-Sampling instead of
maximum likelihood.

2.1 One Country Model

This version is based on Kim and Nelson (2006), allowing for interest rate
smoothing which creates non-linearity in estimated coefficients. We account
for endogeneity in the regressors and implement instrumental variables es-
timation and also allow for heteroscedasticity, by assuming a break in the
variance-covariance matrix. This allows to account for Sims and Zha (2006)
critique.

We consider a forward-looking Taylor-type rule where the target money
market rate r;, and the actual money market rate r;; for country i are
specified as follows:

e = B0t + Brit(Er(misg) — 75 4) + BitEr(yit.s), (1)

and
Tig = (1= 017, + 0iamie—1 +mig, 0<6 <1, (2)

where for country ¢, 77, is the target inflation rate, m;;  is the inflation
rate from period ¢ to period t + J, ;s is the average output gap from
period t to period t + J and ﬁaz}t is the target money market rate when
both inflation and output gap are equal to their target values. By 0;; we
denote the smoothing parameter, which is also time varying and m;; is a
random disturbance term.

From (1) and (2) we obtain the measurement equation of our state-space
model:

rig = (1=0;4) (Bo,i+B1,i0ia+B2,i0Yin)H0igri—1+eis, ey ~i.i.d.N(0,02),
(3)

where we assume that J = 1. For country ¢, m; ; denotes the current inflation
rate and y;; the average output gap at the current period. Also:

Bo,it = Boit — BritTis (4)



and

eit = (1= 0;4)[Brit(mip — Ee(miz1)) + Boit(Vit — Et(Yien))] +mix  (5)

The state space model consists of the measurement equation (3) and the
transition equation specified bellow. The time varying coefficients follow
random walk dynamics, so a central bank has the same behavior as the
previous period, allowing for the effect of a possible random shock,

Brit = Bryip—1 + €higs €hyig ~ i-i.d.N(0,02,;), i=0,1,2,3.  (6)

In addition, the smoothing parameter 6 is constrained to take values between
0 and 1, as follows:

1
0;+ = , 7
= 1Y cap(—Fay) @)

2.1.1 Heteroscedastic Disturbances

Sims and Zha (2006) argue that the most important factor in the US inter-
est rate instability is the time varying disturbances’ variance and not the
time varying parameters in the monetary policy reaction equation. Then,
whenever the changing variance for the error term is not taken into account,
spurious variation is picked by the time varying parameters. To account for
these effects, we include a break at the variance of the Taylor’s rule distur-
bance term (e ; ), assumed to occurred at the third quarter of 1979. This
is when Paul Volcker become chairman and changed the US inflation policy.
We do assume that the break occurs at the same time for all the G7 coun-
tries. Possible extension of the model includes estimation of break dates for
each country separately. Then, for the estimation, we replace equation (6)
by equation (8) bellow:

rig = (1=050) (Bo,ie+B147ieHB2,00Yi,0)+0a7i g1 +€ip, €ip ~ i0.d.N(0, 07, ),
(8)
where for ¢t <1979 : 3

2 2
et Jei,A

and for ¢t > 1979 : 4
2 2
et Uei,B



2.1.2 Regressors’ Endogeneity

In equation (3) the regressors are correlated with the error term e; 4, as given
by equation (5). To manage the endogeneity issue we use an instrumental
variable application, specified bellow:

Let z;; be a vector of instruments. We specifically use four lags of
inflation, output gap, M2 and interest rate spread. Then:

Tt = z§7t51,i + Vi, Vit~ i.i.d.N(O, Ug,l,i) (9)

and
Yit = z;t&?,i + vy, Vo4~ i.i.d.N(0, 012)72’1-). (10)

Equations (9) and (10) can be decomposed in two pieces: The predicted
part and the prediction error:

it it — 1 U1 4¢)t—1
) — E ) + )by ,
[ Yit ] ([ yielt — 1 ]) [ V24t —1
Viatlt—1 | _ OL/2 U;i,t 7 (11)
Vo i t|t—1 Vo,it
Uf,i,t 0 1 0
l“’iw] N([O]’l(”

() denotes the variance covariance matrix of the prediction errors’ vector,

U1,i,tt—1
UVitlt—1 = [ .

where

V2,itt—1
With no loss of generality we assume, as Kim (2006) that the relation-
ship of the measurement equation’s error term, e;; and the standardized

*
_ Uy 4 A
prediction error v}, = l La¢ ] is given as:
)

Vot

U7y ~ N 0 I PitTcit
€t 0 || PisOcit Ol

where p}, = [p1it  p2itl-



The Cholesky decomposition of the variance covariance matrix above

results in:
*
Vg ¢ _ Iy Oz €it
- / / 9
€it Pi0¢,it (1 - pi7tpi,t)0'e,i,t Wit

() )

Then e;; can be re-written as the sum of components correlated with
the endogenous regressors and an exogenous part w; ¢

2

it = Q1,07 ;¢ T Q2,403 4+ Wi (12)

where o ;; = p;-’i,tag,@t for j =1,2.

In practice, we estimate equations (9) and (10) for each country con-
sidered and find the vector v;;. Then we can calculate the standardized
prediction errors Uﬁt through equation (11). Finally, we estimate:

Tip = (1=050) (B0,i,t+ 81,470 +B2,i,4Yit) +0i 475 1—1 01,5 107 4 1+ 02,4403 ;1 Fwig
(13)
where w; ¢ ~ i.i.d.N (0,02 ;) is uncorrelated with the regressors.

Letting | = 1, 2, the break implies that for t < 1979 : 3

Qrit = AL Ay Oyt = Owi A

and for t < 1979 : 3
. 2 _ 2
Qlit = QLiB,  Ouit = 0uwi B

2.1.3 Non-linear Estimation

Equation (13) is non-linear in the coeflicients we are interested in estimating.
The model needs to be linearized. For that purpose we re-write equation
(13) as:

rie = F(@is Bi) + anivi s, 02y, +wi (14)
Bit = Bit—1+€ir, €iyg~1.0.d.N(0,Q;), (15)
0Zo; O 0 0
0 o2, 0 0
. — ) 1
@i 0 0 o2y, O (16)

0 0 0 o023,



where B;s = [Boit Bt Beir Bsig and zp =[1 mip yiy rig—1)-

We use first order Taylor expansion of the function f(x;;; ;) around
Bit = Bipji—1 = E(Bitli—1), where 1,1 denotes the information available
at time ¢t — 1.

Therefore,

Of (it Big)t—1)
0B

and the liberalization of equation (12) yields

f(@ie; Bie) = f(@i; Bip—1pt—1) +

(Bit — Bite—1)-

/ X .
Yie = XiBip + a1,igv] ;4 + 003 ;4 + Wi (17)

where

Y, =1, — Tit—1
7‘7 - Z)
1+ ewp(—ﬂ?,,i,t\t—l)

(Tit—1 = Bojitji—1 — Buitje—1Yit — Bo,igje—175 t)exp(— B3 11—1) 53,0 t)t—1
(1 + exp(Bs41t-1))? ’

_|_

11
1+exp(—Ps,4,¢¢—1) :
Ty — Wz's,yz’tlt ! f(Cz,t)
X bt 1+emp(;/63,i,t|t—l) f(ﬂi,t)
it = L it = )
Yit I+exp(—Ps,i,¢)t—1) f (i)
(ri,6—1=Bo,i,t1t—1—B1i,et—1Yi,t =825, t|e—17T8:t)exp(=B3 i ¢]t—1) f("”z‘,t—l)

(1+exp(Bs3,i,¢t—1))2

2.2 Multi Country Model: G7

We now extend the above model to take into account information shared
among countries, in the following way. The measurement equation is

Y; = XuBi+ Ao +wp wip ~i0.d.N(0, Ry), (19)

R &

and the transition equation is
B = Br—1+ €, € ~i.i.d.N(0,Q), (21)
We illustrate the case of 2 countries: w; = [wiy wg,t]' and R; is a

diagonal matrix with {0, 4}? for ¢t <1979 : 3 and {0, g}? for t > 1979 : 4.
The remaining variables are defined as

Yig 0 o 074
Y, = ' , N = T, o= G
t [ 0 Yo ] t [ Qg ¢ ¢ ’U;,t

9

>
*



where

Ak Ak
o = V1,1, 0 ot = V2.1, 0
Lt 0 ﬁik,z,t ’ 2t 0 77;,2,t

| a1 | G2
alt = ) Qo t =
Q12 Qo2 ¢
To take into account possible covariances in the responses across coun-
tries, we use a modification of the model which implies that

[ f(c1r) 0 0 0 0
0 f(Cg,t) 0 0 0
f(mie) 0 0

Also

OO O oo oo

OO O o oo
OO O o oo
O OO O O

—
[\
Do

~—

and

[ Boa
Bo,2,t
Bt
B1,2.t
B2,1,t
B2,2,t
B3,1,t

| B32

Since variance-covariance matrix, (), in transition equation is 28 x 28 for

7 countries, we assume a particular structure of covariances to facilitate

estimation. We allow for cross—country correlations in changing a response

to target interest rate, inflation, gap, and degree of smoothing but exclude
possible within-country correlation of this innovations. We can then express
the variance-covariance matrix () as a four blocks matrix

Bit =

Qo 0 0 0
0o @ o0 o0

0 0 0 Qs

For our two—country example, each block @); is a 2 X 2 matrix with the
variance and the covariance of the monetary policy’s responses. In this way
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we allow for correlation of the responses across countries and we estimate
this correlation.

3 Estimation

We employ Baysian estimations techniques to estimate the state space model
given by equations (18) and (19). Following Kim and Nelson (1999), we
assume arbitrary starting values for the models’ hyperparameters and repeat
the following two steps:

e Using instrumental variables equation, generate 0*.

e Conditional on the hyperparameters, @, R, A, and on the data, Y,
generate series of states, fr = {f1,...,0r}.

e Conditional on [3~T, A, and the data, generate the hyperparameters, @,
R.

e Conditional on 8, @), R, and the data, estimate A.

Bellow, we explain these two steps in more detail.

3.1 Generating $r with Kalman filter

We use the multi-move Gibbs-sampling suggested by Carter and Kohn (1994),
were the vector of 7 = {f1,...,0r} can be generated from

p(Br|Yr,Q, R) = p(Br|Yr, Q, R)p(Bi|Br+1, Y, Q, R)

So, to generate Br, we first sample [r from the posterior distribution
p(ﬁTD}T, Q, R) and then recursively, we can generate 3; from p(3;| 541, Yz, Q, R).
Because of the normality assumptions accompanying our state-space model,
it follows that:

BriYr,Q,R ~ N Bz, Prir),
ﬁt|ﬁt+17naQaR ~ N(/Btlt,ﬁt+1’Pt|t,ﬁt+1)7

where 871, Prir, Bijt,8,41> Pijt,5,,, can be obtain running Kalman filter. The
updating procedure taking into account old and new information is as usu-
ally:
-1
Bt = Byje—1 + Pt|t71XtIft|t_177t|tfl7
Py = Pyy—1 — Pt|t—1Xt/ft}1,1Pt|t—1a

11



with

Beje—1 = Be—1ji-1>

Pp1 = Pp+Q,

Mji—1 = Vi — Y1 =Y — XeByi—1,
fye-1 = XiPy1 X[+ R,

Finally, as we are using forward recursion, we should also take into ac-
count the information contained in Gy 1:

BitBisr = Bue — Prye( Py + Q) (B — bujt)
Pyign = P — Pyp(Py + Q)_lpt\t-
In this way we obtain the BT vector given the observed data and the models

hyperparameters. We now can condition on (7 to estimate the hyperpa-
rameters.

3.2 Sampling A and hyperparameters, (Q and R

Denote fr = (5. We adopt standard conjugate priors for the variance-
covariance matrix R. Specifically,

R~ ~ W(po, Zo).
The prior for each @); is also Wishart,
Qi ' ~ Wr(vo., So,i)

where Q; %, i =0,1,2,3 is a 7 x 7 matrix.

The above estimation procedure, allows the variance covariance matrix
to be blocked in four pieces, one for each of the time varying intercept,
reaction to inflation, reaction to output gap and interest rate smoothing.
For each of these blocks the covariances across countries can be estimated,
i.e. covariances of changes in reaction to inflation across countries, or to
output gap, or changes in the interest rate smoothing.

We assume Gaussian prior for A,

A ~ N(\o, Lo)
The posterior distributions of R~, Q~!, and A are

R_1’Kﬂ7Q7A ~ W(Pth)
Q7 'Y, 8, R, A ~ Wr(vs, Si)
A’Y,ﬁ,Q,R ~ N()‘laLl)
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where

pr = po+T
Zy = [Zy'+(y—XB—Ni*)(y— Xp— No*)]™!
vig = v+ T

T
S = [Sos + 2 (B —Bi1) (B — Br1) ]
=1

4 Conclusions

We explore the Great Inflation era as an international phenomenon. We
employ a time-varying, multi-country model of the most popular monetary
policy reaction function, i.e. a version of the forward looking Taylor-rule,
to explore the monetary authorities’ behavior in the G7, during and after
the Great Inflation era. We allow monetary authorities’ responses to infla-
tion and output gap to be correlated across countries, capturing common
information, communication or shared ideas. We find that there is a com-
mon component in the way monetary policy is conducted across countries,
captured by similar changes in the reaction the G7 were having towards
inflation. Specifically, we find that monetary authorities were similarly ac-
commodating inflation during the Great Inflation era and were similarly
fighting inflation after the mid-eighties, possibly explaining why we observe
such a similarity in inflation patterns.
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