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1. Introduction

iE tl;s ll?st decades, 'ml{ch effort has been devoted to empirical investigation of
e Fisher hyp'othems, Le. that movements in the short-term nominal interest
;?tes are explamed' one-for-one by movements in the expected rate of inflation.
is widely recognized that the Fisher effect is a building block of the classical
mopetary Fheory which states that over the longer term the rate of inflation is
fntlrely driven by the rate of growth of the money supply in excess with respect
_to !:he normal rate of growth of aggregate output. On the other hand. real
varu?bles such as the real rate of interest and the rate of unemployment ‘;V 1d
grawtatle around their natural level explained by real, non—moneta{'y forcesou
For 1.nstance, some models of intertemporal asset pricing predict tha,t.th
stochasmc‘ process of the real interest rate depends on the dynamic process o?
c'cunsumptmn growth and also on some parameters reflecting the agents’ i
tience and the elasticity of intertemporal substitution. ® a
N As far as the tlfne series properti_es of the variables are concerned, if ome
sumes that both inflation and nominal rate exhibit & stochastic trend, then
a long-run.effect requires comovements at frequency zero, whereas a sho;t-run
faﬁ'ect requires that a change in expected inflation be associated with a ch
in short-term nominal interest rates (e.g. Mishkin, 1992), e
. In recent de:cades, t:olIowing Fama’s (1975) interpretation, in turn supported
Y some othe? influential papers, such as Mishkin (1992), it has become a sta
dard view to interpret the Fisher effect as the ability of s’hort-term int ”
to predict future inflation. perest rate
However, in the present paper we argue that the Fisher hypothesis mak
more than a prediction of comovements at frequency zero, since it also estaff
lishes a long—rul} causal relation between the two variables: t’here is undirectional
loni—rl.m cau.sahty running from expected inflation to nominal interest rates "
o t;,) ;stﬁgs;liglllz to Ehow _tha,t, ‘in turn, this allows a more structural interpreta-
oot h(jldhr1 ; ﬁtzcc;:c,i 1$€lll)gln§hthat a i{hange in (ghe short-term nominal rate
, e period expected i i
t1;1}<13r11:ly aﬁ"ecF both inflation and interest rate. Ii other 1;12;;1:1; 205252$15 E;n;:;
Or:hzzzxilc;nﬁ:; élgioré‘ :?dﬁ:r}glmg‘ tl;l;e Ftisher effect in order to select a particular
; . , e Instantaneous response of expected inflation to
an interest rate shock is restrict i ifyi
disturbance that should be evall?:t:g z:rt?;a{i?ilox.a e identilying 2 structusel
e '];?1 l;;h;s nelezd, 1?1:; us consider the recent financial crisis which originated from
fhe s p mortgages market and provoked a turmoil in the stock market,
n the course of last August the short-term nominal interest rates “witnessed
a sudden increase in volatility. Moreover, and in particular in the Euro e:,n
economy, there was a sharp increase in the nominal rates, Clearly 'venpth
contemporan'eous relative stability of inflationary expectations, it \;\rflild have
})een misleading for economic agents to take these movements in) the short-t .
Interest rate as an indicator of subsequent movements in inflation Thus_ ei'.rlxln
proper conclusion should be that we were observing only a tempora-.ry incr:aasee
3

both in the nominal and in the real interest rate’.

Notice that Cochrane in his 1994 paper uses the Permanent Income Hypoth-
esis in order to identify a shock to GNP, with consumption fixed, that consumers
view as transitory; where this identifying restriction descends from the PIH pre-
diction that only changes in consumption may exert permanent effects on both
GNP and consumption.

As far as the Fisher hypothesis is concerned, the following conclusion should
be drawn: short-term nominal interest rates cannot be interpreted as predictors,
at least not long-run predictors, of inflation.

Thus, it seems that the famous assertion by Fama (1975) i.e. interest rates
as predictors of inflation, is inconsistent with the Fisher hypothesis or at its
best might hold only for the very particular case in which the economy exhibits
both a constant real rate of interest and a negligible stochastic component in
the risk premium.

1t is worth noting that a change in the short term interest rate, holding fixed
expected inflation, does imply the possibility of movements in the real rate of

interest and, indeed, this is in line with the prediction of standard models of
intertemporal asset pricing which relate the dynamics of the real interest rate
to the dynamics of consumption growth. However, it is well known that it is
very difficult to find evidence of non-stationarity in the process of consumption

growth. .
Thus, a reasonable conclusion is that the real interest rate is a stationary

process subject to only transitory shocks.

The Fisher relation has been subject to intense investigation in the last 50
years. The results are controversial since, for instance in the framework of
bivariate cointegrated systems, the one-for-one relation between inflation and
interest rate does not receive a great empirical support (see, e.g. Crowder and
Hoffman 1996). Further, some studies find that the stochastic process of the
real interest rate may exhibit a unit root (cf. Rose, 1988).

Evans and Lewis (1995) suggested that the non-stationarity detected in the
real rate of interest in the postwar period might be explained by the presence of
structural breaks in the inflationary expectations. The authors maintain that
when these infrequent shifts in the inflation process are taken into account a
long-run Fisher relation in the US economy cannot be rejected.

In a very recent paper, Christopoulos and Ledesma (2007) have argued that
another possible explanation for the scant support received by the Fisher hy-
pothesis in the empirical literature may rest on the presence of non-linearities
in the long-run equilibrium relation between the two series.

However, in order to illustrate the analytical results, in the final part of this
paper we undertake an empirical investigation based on a linear approach and
concerning postwar US data. We find that a Fisher relation might character-
ize the US economy for the period 1960-2006 and, as a consequence, expected

inflation explains low frequency movements in the nominal interest rate. The

lIndeed, in this context, we are implicitly assuming that the risk premium is mean reverting
and thus not affected by permanent disturbances. :




conclusion therefore is that inflation is a predictor of the nominal rate and not

viceversa.

Some important differences with respect to the conclusions reached in the
majority of studies concerning the Fisher effect may be due to the different sam-
ur opinion, to the choice regarding
we chose a measure of inflation given
ex food and energy. The motivation
f the CPI ex food and energy may be

ple periods considered or, more relevant in o
the indicator of expected inflation. For,
by the annual rate of change of the CPI
for this choice is that the rate of change o

interpreted as a potential indicator of trend inflation. In our view, this mea-
sure is a more seolid anchor for inflationary expectations, also in the light of the
attention paid by the central bank to this core inflation indicator.

Indeed, as stressed by Bernanke and Mishkin (1997), those countries which
embrace an inflation-targeting regime usually choose some variant of the CPI
index; moreover, a focus on core inflation is not so infrequent. The authors
Justify this choice by observing that monetary policy should in
inflation, thus neglecting short-run movements in the price series. -

Section 2 presents some known theoretical foundation for the Fisher hypoth-

esis. In section 3 we explore the structural implications for the joint dynamics
of expected inflation and the nominal inter

est rate. In section 4 an empirical in-
vestigation concerning postwar US data is undertaken. We detect the presence

of a long-run stationary linear combination of inflation and nominal interest
rate. Moreover, since the hypothesis of exogeneity of inflation cannot be re-
Jected, a recursive structure with the rate of inflation ordered first in the causal

ordering allows a permanent and a transitory shock to be separated; where the

permanent inflation shock explains low-frequency movements in the short-term
nominal interest rate.

The innovations analysis shows that the short-term nominal interest rate

has almost no power in forecasting the variability of inflation at all horizons.
Section 5 concludes.

fluence trend

2. Inflation and the real interest rate

In our empirical analysis we investigate the hypothesis that the real interest
rate is a stationary process whick may hence be affected by only transitory
disturbances. Instead, inflation and n

ominal interest rates are taken as stochas-
tic processes subject to permanent shocks, This characterization for the real
interest rate is indeed consistent with some standard models of intertemporal
asset pricing. The first-order condition for an optimal consumption and asset
choice gives the following relation between th

e real interest rate and consump-
tion growth:

1
Te=p+vEAciq + 5VarAcy [1]

i i d L is the elasticity of in-

Where p reflects the degree of agents .unpamence ant Tand e tion.

tertemporal substitution. A is the first difference opera ocr1 L groth.

’;‘}rms equation [1] relates the real return, 7¢, t;t eilxpect:taf’i?) ot

’ i tion gro isa

h the conclusion that consump : rocess s T
ﬁrttk;ioelclig by the theoretical model, the hyp?thesm of C%){f;;]:ma\.nent 8

orll)sumption growth process is generally re_]ecte.d by da a.f ces and the joint

‘ Under some particular assumptions, Concerning the prefere e e o
distriIl;ution of inflation and consumption growth,.from the first or

of the consumer maximization problem, one obtains:

: 2
i =r¢ + Bylepn + %Vm‘t('fftﬂ) ~ 1Cove(m+1, Acer) 2

. . d i is
Equation [2] states that the one-period retur.n on_the nom;a:ln’t;iil I;ez:i;d?
compccl.)sed of the real interest rate, r¢, expected mﬂ.at;on ﬁie;m e e
Ew the variance of inflation, Vary(m¢41), and a r_1s pri T O e e nd
b‘c EIH;\rhich is expressed by the conditional covanancecsl ‘ f'b o e o
onen i he joint distribufi
i hich depends on the j
consumption growth and w
o i i tion
andl'n’c(?tnlf :]:rlrtlapt;rms Eymey 1 and Varg{ms41) enter thfls form of the Fisher rela
i Iue of money.
i ress the expected loss in th(:) val o
SmcIef z};zya‘:gmes that expected inflation is given by the sum of actual in

plus a forecast residual, then we have:

: 3
M) = By + €41 { }

where ;.1 is a stationary forecast error term.
The Fisher equation can then be expressed by:

4
i =Py + Teqq + Pr1 ]

i impli i one-for-
where ¢e41 is an error term. Equation [4] m‘{phes the Emstznczr?i 3. onefor
lation between inflation over the next perlod- and the one p Hod o
torest. lotn The term 1 includes the deterministic compo'nent _of 0 real
lntemSt_l'a " t and the risk premium. By assuming that mﬂaleon sa prt;orate
Tate_ O o oo ent disturbances, it follows that also the nominal 1.nteres ;
ESUbJezz;;:ai:ircm :;cess which exhibits non-stationarity. Yet g,h.e emsirizx)llcifa:i 03
colat i i 5 variables is not an obvious
c?int?lg;ﬁz?g{4r]61:§;?;2 ?te?:exir)lt t:)lzsts?{)(;e to rule out, on a-priori grounds, the
0 eo'lbilit of m,)n-sta.tionarity in the risk premium. . iod interpre.
POS%I y\m are now in the position to better qualify our sugge tod Interpre
tationuosf, the recent movements of short-term interest rates m the D




money market by observing that the sudden increase witnessed last summer
can be considered a temporary movement, given the underlying stability of in-

flation expectations and, moreover, under the condition that the risk premium
Is not subject to permanent shocks.

Given some assumptions concernin
to study the joint dynamics of inflatio

It is worth observing that if inflati
inflation is of course the exogenous
which also includes the nominal int
stationarity of the real interest rat
nominal interest rate is given exac
the nominal interest rate does not
of inflation,

Clearly,
hypothesis.
may hold als

g inflationary expectations, it is possible
n and nominal interest rate.

on follows a random walk, then expected
variable of the bivariate dynamical system
erest rate. Moreover, if the assumption of
e is satisfied, then the stochastic trend of
tly by (expected) inflation and in this case
contain any information for the future path

this case would be in line with the prediction made by the Fisher
Yet in the next section we aim to show that the same conclusion
0 by relaxing the assumption of a random walk process for inflatisn,

3. The Fisher effect and the implied restrictio

ns for the joint dynam-
ics of inflation and nominal interest rates

Taking the ex post inflation rate as a proxy for inflationary expectations and
assuming that both inflation and the nominal interest rate are I(1) variables,
then their joint dynamics can be expressed by:

(T0)=(2)+ (88 @y (a)

€284

where A = 7 —'L and L is the lag operator, with C(0) = I. €
is the (2x 1)
E{esel) = Q..

We state that the Fisher hypothesis holds if the following three conditions
are satisfied:

= (€1t €25)’
vector of reduced-form disturbances such that Efe;) = 0 and

(i) the matrix of long-run multipliers, ¢
cointegrated.

(ii) the cointegrated vector has the form (1,-1);

(i) and (ii) are the Decessary conditions which are usually explo;ed in the

empirical literature but they are not sufficient to validate the Fisher hypothesis.
For this set of conditions leaves open the possibility that long-run movements
of inflation be explained by the nominal interest rates, thus generating a reverse
long-run causality with Tesp

ect to the prediction of the Fisher effect. Hence, we
state that the following condition is also required:

(1), has reduced rank 1,4e 7and 1 are

(iii) There is one-way causality at frequency zero running from expected inflation

e A

i is implies
to the nominal interest rate. In th;: context of a 1?Ei?‘ier§r§:e?nsiiiﬁe;? :Vlzrs dls, Izhaf,
i i adjust to long-run equili T,
Fhat 1'nﬂa't1(’)51111ed;)vzsz:-m1211?«'1;e}C()Jgeltlolls variable of the dynamical sys.tem. hecis
s her step, one might wonder if, on the basis of the ]?‘1§her hypo b %
i 'AS iy f‘;;:lt 10;1' ) ix?e’ 2 more structural interpretation of t?le joint dy:namlzsri
}t o I'JOSSI 3 %I%linal interest rates. The answer is a qualified yes, since s at.;he
}ﬂﬂatl_on 31111 nd ced form [5], we can recover the structural ihocks affectﬂng '
lng‘Wlth - rﬁ 11rvin that th’e set of conditions from (i) to (iii) ‘ha.s.the f9 owing
f’aﬂa:bh’ﬁ. 'OY_ st nexiected change in nominal interest rate, with L.nﬂa,tlorrlr (l:lon—
e enanon a;l uﬁxed has only a transitory effect on both the vana..bi(_es. Wuls(i
tempo'rane'oufhja;t the ;tructural form underlying the Fisher hypot.hems isa Wo ‘
o ma‘mtmtn cture with inflation ordered first in the causal ordering. Mof}:eot\; ,
oo intere St':u eculiarity of this recursive structure is that o'nly shocks affecting
o lﬂtefgs. 1ﬂg tI;on exert a permanent effect on both the variables. N
Pt # 3’ te with 77; and 7 the two structural shocks of this dyna X
o 115:1 ;C;l as the conditional expectation FEy(wis14n) for long flolrec?s
;yizlc:; W"ltil raespect to the past history is concerned, we have the following
o

results:

i 9Ee(Tearin) g (6]
h—300 Oyl
ol Dix

. o ae ondi-
The joint set of conditions also has an important implication for the ¢
tional expectation of Et(it+n), since we have:

oo OBliven) _ o 3_1*3_%(,,@_@1 £0 8]
hyoo  OMipi htoo T+l
lim BE (it ) — lim Q@ﬁéﬁiﬂﬁ =0 [9}
hroo 3% h—yoo it

.  Verian the

Equations 6 to 9 summarize the relevant points relateddt(; ﬂ:j. f‘li;sl?;l;ljf?azign

f interest. For, let us suppose that we know that a.t- ate 4+ o et

oate 1; her %',ha.n ’previously expected and hence 7141 15 posﬂ;we.. en, thie

vt i_'ilg X e a positive revision in our long-run forecast o_f both mﬂatlozld o
evem'; Wr fore i rz?te If, instead, we know that the nominal interest rate at ba.l

ﬂ?mlflal 11113:3; expe;:te:i this event will induce a revision of both the varia ;az

o hlgherh ?zons but tile long-run forecast will be unchanged. Morteover,t .

e of a.:i increase of short-term nominal interest rat-e- Wlt'h e:;pefc Z.

?he P_Iesegied i.e. in the presence of a positive 7241, the revision in t' e for -
lclz\ii: tclj{;'nhlﬂ;ti:m‘ s.hould be toward a (temporary) decrease rather an increas




since, if the itive i ion i
\ positive innovation in the nominal interest rate is interpretable as

a transitory ri i
2 bransitc ryc il'ézlrcl ;—)rfnrr?}?:: shock, then the economic system might undergo a
\ n. A scenario, it i isi
of u‘;gatlonary exectations o agehts would be paradoxical un upward revision
e can al isi .
80 express the revision of the conditional expectation, in this struc-

tural context, in terms of I
shocks. ! ong-run response of the variables to the two structural

lim M = lim Bisen
h—co Oy h~o0 OM1pey 0 [10]

Moreover, as far
as the response of inflati ;
ation t s
concerned, we have the following, important result‘o an interest rate shock is

gﬂ_t'*'l_ = lim % =0
Moet1 koo Ofjgryg [11]

Thus the impact effe
ct and the long- : : .
shock are both equal to zero ng-run effect on inflation of an interest rate
In order irs .
of coel’ﬁcientzoir(li etll?ons{:}rate thJ.S assertion, let us indicate with 8 a 2z1 vector
Then, as shown in ; ﬁomtegr? e vector and with  a 231 vector of loadings
: ohansen (1991), in the : ) '
of . SR AR, presence of cointegrat i
areiozfsr:nt_total multipliers is given by: C(1) = 8, 8¢/ ihe:,znﬁt he m;.tnx
vec:‘,ors gnfé 1;23131,1 the otthogonal complements to the méLt,l:ix of coirJl_tea I:‘a.tia -
s =0 As for e@ mlattrlx of error corrections coefficients, such that ﬁg.r =cz)n
» let us consider the vector autoregressive representatdiLon- ,

Tu(l) Ti(L)\ (Ar
t+1
(le(L) r‘m(L)) ( Ay ) - (:E) +on o) (gl) ('m ) * (elm)
2 -1 €2t41
[12]
ghere = (\ T)B) L. .
e want to recover the structural shocks which hit the dynamical system

L - .
et H(0) be the unique lower triangular matrix such that & (0)H(0) = ). The
= {),.

Wold ith i i
causal form with inflation ordered first in the causal ordering is given by:

(T0) = () (D 2By (me)

where H{L) = C(L)H(0), 1t = H(0) e and E(nemy) = 1. ne = (M1e, 7o) 15 2
(2x1) vector of structural disturbance. Under this structural representation a
change in the nominal interest rate does not exert effects on expected inflation
within the period. Yet an important implied result is that such a change is also
neutral in the long run. Note that the structural long-run multiplier matrix,

H(1) is given by:

H(I)H(l)_ﬁL@aL Bi, Paz, Hy1{0) 0
(Hli(l) Hiﬁ(l)) = (ﬁL@aL ﬁ;@ai) (Hli(m sz(O)) 114

Hence, the crucial identifying restriction of this structural model is that
the contemporaneous effect on inflation of a change in the nominal interest
rate is restricted to zero. That is the impact effect of the second shock on

expected inflation, g%“i—, equals zero. Nevertheless, the long-run response of

the variables to an interest rate shock, is given by:

. d
lim St _ (3 ®an, )Hoa(0) [15)
h—rco Bngtﬂ

. Bien
ity = 3o ) s

Condition (iii}, i.e. one-way causality at frequency zero running from ex-
pected inflation to the nominal interest rate, is satisfied if @2, = 0. Hence, in
this case, we have f1, Pas, = fo, Pag, =0 and it immediately follows that
Hys(1) = H3a(1) = 0.

Thus, the conclusion is that an unexpected change to the nominal interest
rate, with expected inflation contemporaneously fixed, produces only a transi-
tory effect on inflation. The economic rationale for this result is that by spec-
ifying an instantaneous response of expected inflation to an interest rate shock
which is restricted to zero, we are identifying a shock that economic agents

should regard as vanishing in the long rum.

Remark 1. If inflation follows a random walk, then the short-term nominal
interest rate does not Granger-cause inflation at all frequencies and, as a conse-
quence, the response of this variable to an interest rate shock is completely flat
‘at any horizon. Instead, if a more general process characterizes inflation, then
there are swings in the dynamic response at some horizons. Nevertheless, the
prediction of the Fisher hypothesis - the nominal interest rate does not Granger-
cause inflation at frequency zero - implies that despite these swings, i.e. despite
the possible presence of a transitory component for inflation, the permanent




g i
]( MIZ-TUN IOV en:lellts Of bh-e nomina,

T g g M
a d StIOIl CX0o eIlelt are IeSellt B hlS laSt Condltlon 15 tOO StIOIlg fOI th-e

R .
o f;;lz;lsch:r. f’fl‘he I;‘a,ma eﬂ'e_ct is _conceptua,lly and operationally different
rom vhe T eﬁ‘estse;::horige(?s,. given I()11) and (ii) which are necessary conditions
i ‘ » 1t 1s possible to establish that the Fama h i
i.¢. nominal interest rates inter i fation, i

preted as predictors of future inflation, h i
_ rest ra _ olds
also a thflrrd condition is satisfied: there is one-way causality at freque’ncy zerlj
run%?g (;lm the short-term nominal interest rate to inflation.

e Sil;i, t e Fa.;a effect re‘quires. a condition of weak exogeneity for the interest

e, m this case, this variable contains all the information concernin
per;na:nent long-run movements of inflation. ¢

o tht; zsr::;:: p?mtl;ng outff that evidence of this last causal relation, and hence

e of & Fama effect, has been d )i
concerning the Canadian econo’my. Fiected by Growder (1997) in2 study
ﬁndljzert:}&eless, we cannot agree with Crowder’s conclusion that "this study

nsiderable support for traditional Fisher equation in Canada” (cf. Crow-

der, 1997) since, we ar -
) gue, the exogeneity of ¢ inal i ..
sistent with the Fisher h)q‘)othesis.g y of the nominal interest rate is incon-

R .
o :m:'éc d3: n;n Fhe very particular case of a constant real rate of interest
once }};:lps - :t ;ar i:;;;lon is t:i;s permanent component of the nominal interest rat«;
ther €, In the presence of efficient markets, could b i
. 1 - e a
1nd1;a1311§or_ of If:lture mﬂa?t{on which, after all, is an unobserv,able variableIEhable
oo tlii:ht e tc}z:se. originally considered by Fama (1975). In the subsequent
ypothesis was mainly criticized on a empirical
ample, Carlson 1977). However, if e comt et s
. . , if a further stochastic component i
premium, enters the nominal interest rat i ’ e e
. _  the e relation and, moreover, if an assum
:;;111 ];?Z iifg‘lizzltartltyt is m.ade for the risk premium, then ,the nomin«;l interest raﬁ;
o transitory movements. In thi i
Bistinernich o ory . § case, economic agents need to
erest rate due to changes in the risk i
. premium (or
othg.ei:mporary‘ factors) from movements due to changes in expected inﬂ;gtiono
o e ce, even in the' presence of a constant real interest rate, it scems that ws;
ar inform 3 so?: of circular argument since the short-term nomina)l rate may
mative for the future path of inflation only under the conditjon that we

can identify movements in the int :
inflation. erest rate that are due to changes in expected

R
o ;:la;r;cr:(.:u?s?chx"a),rg; (-1994) has shown that if consumption follows a ran-
, ive interpretation of the joint d i i
.and income leads to the conclusi ) o the vortu ot
on that only shocks to the variabl
¢ e ordered
first (consumption) exert a permanent effect on both the variables. Inste:?i

10

shocks affecting total income have only a transitory effect. Hence, in this case,

Sims (1980) orthogonalization, with consumption first in the causal ordering,
and Blanchard-Quah (1989) orthogonalization, with long-run restriction, are
equivalent. Ribba (1997) shows that it is not necessary to restrict the dynamic
shape of the variables ordered first to a random walk process since an assumnp-
tion of weak exogeneity implies an equivalence between short-run and long-run
identifying restrictions in VEC models.

An empirical application of this last result, concerning an evaluation of some
core inflation measures, is provided in Ribba (2003). Fisher and Huh (1999) have
proposed a further generalization of these equivalence results, for cointegrated
systems, in the case of more than two variables. Moreover the authors, in a
recent paper (2007), have shown that when the number of common trends and
the number of weakly exogenous variable are coincident then a recursive struc-
ture, with the weakly exogenous variables ordered first, generates an orthogonal
decomposition with permanent shocks equivalent to the one generated by the

Gonzalo and Ng (2001} decomposition.

4. An empirical investigation for the US economy

In order to illustrate the analytical results of the previous section, we have
undertaken an empirical investigation for the US economy in the postwar period.
We investigate the existence of a one-for-one long-run relation between inflation
and the nominal interest rate and test for the presence of one-way causality at
frequency zero running from inflation to interest rate.

In sum, we test for the existence of a Pisher effect in the US economy and
as a subsequent step we draw the implication for the structural representation
of the bivariate dynamic system.

We consider a bivariate VAR including a measure of expected inflation and
the short-term nominal interest rate, for the sample period 1960: 1 - 2006:12.
The short-term nominal interest rate is the three month treasury bill. The series
are taken from FRED at the St. Louis FED Web site.

An important question to tackle in this empirical analysis concerns the se-
lected indicator of the rate of change of the price level. If we interpret the
Fisher effect as a long-run phenomenon, then we should pay close attention to
the selected measure of inflation. Indeed, it is well known that, for example,
the rate of change of the CPI contains high frequency noise and is subject to
transitory movements. For these reasons, it is not necessarily a good reference
for the low-frequency movements of the nominal interest rate.

Thus, our selected measure of expected inflation is the year-on-year rate of
change of CPI ex food and energy for the next period (mey1). This series is a
potential indicator of the long-run component of inflation. Moreover, it is worth
stressing that the rate of change of CPI ex food and energy is monitored, as
2 measure of core inflation, by the central bank and hence it is a more solid

anchor for inflationary expectations.
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More precisely, in the empirical analysis, we take 7}, ; which is given by the
average value of CPI inflation ex food and energy over the next three months
For, note that we include the three month bill and hence, by using data witl;
mont%ﬂy frequency, we believe that a better measure for expected inflation ove
the bill duration is a three month average. i

_ R1'bba. (2003) shows that the traditional measure of core inflation meets some
criteria which allow an indicator of trend inflation to be identified.
e}dsfns:ov;rn in table 1, olllbthe basis of Johansen’ s cointegration tests the

ol a long-run equilibri i i i i i
xsvence of Cannit un < siectedg.lm relationship between inflation and nominal

Some other interesting results are presented in table 2. In particular, it is
shown.that all the three conditions established in section 3 for the exis,tence
of a F1she.r effect are satisfied. In other words, the joint hypothesis that the
comtfegra,.tlon space contains (a} a one-for-one movement between inflation and
nominal interest rate in the long run; and (b) that the error correction term
does not cause inflation at very low frequencies, is not rejected by data.

We have also tested for the joint hypothesis that the cointegration sp;,ce
contz.nns (a) a one-for-one movement between inflation and nominal interest
rate in tl}e long run; and (b) that the error correction term does cause not the
nominal 11'1terest rate inflation at very low frequencies, i.e. we have also tested

f01:- the existence of a Fama effect. Given the sample period and the estimated
cointegrated VAR model, the presence of a Fama effect is clearly rejected.

Insert table 1 about here

Insert table 2 about here

ghe ﬁgal step of thJ:S empirical investigation consists in recovering the structural
m:iur'ances affecting the dynamic system and in conducting an innovations
analysis, T_he resfultg from tests concerning the cointegration space allow a
ca,usa.l orde?rlng, w1.th inflation ordered first, to be built. Such a causal ordering:
(a) is con?stl;:anfi{ vazth the Fisherian framework; (b) implies the separation of a
permanent shock from a transitory shock. Where th inci
et e ook from & e permanent shock coincides
. Indﬁagure I the impulse-response functions with the 90 per cent confidence
ounds® are presented. The response of inflation to a transitory shock deserves
some attention: an unexpected increase in the nominal interest rate, with no

2 -

rOOtE‘iebﬁlﬁaéhl:a::e}'gf of unlx)t root tests (not reported) reveals that the hypothesis of a unit
ries may be consistent with the data. However, since the i i
. ] i . A ¢ infensive research

Z?f%c(:;rlzzl?g ugl;t_root procesess allows a variety of tests to be implemented, it is usually very

o o obtain un.lvocal responses on the unit root properties of the series.
Amisane;e aﬁygfﬁﬁ;c_cﬁgiinc% 1-t:ouru-ls are based on the analytical formulae proposed in

: ni . e authors point out that some caution i i i
plying asymptotic results and, in i i le sines Havetbor
: particular, in the case of small sample si

nptotic lts a ple sizes. Neverthel

in our empirical investigation we cover around 50 years and dispose of 564 observation: esISr:
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contemporaneous change in expected inflation, vanishes in the long run and
hence provokes only a transitory reduction in inflation. Moreover, this effect
reveals a good deal of persistence since it vanishes after about 4 years. Thus,
af least in the long run, changes in the interest rate do not explain movements
in inflation. The response of the interest rate to a transitory shock is also
persistent.

It is worth stressing that the transitory shock could be interpreted as a tem-
porary tightening in monetary policy or, alternatively, as a temporary increase
in the risk premium and hence the negative response of expected inflation ex-
hibits the correct sign. Instead, note that interpreting, in this case, the increase
in the nominal interest rate as a signal of an increase of future inflation would
have the following, curious implication: an event which can potentially push the
economic system into a recession, should at the same time induce an upward
revision of inflationary expectations.

As predicted by the Fisher hypothesis, a permanent change in expected
inflation translates one-for-one in the long run into an increase in the nominal

interest rate.
Insert figure 1 about here

Some interesting considerations are also stimulated by the decomposition
of forecast-error variance (see figure 2). The most relevant result is that the
permanent shock, s.e. the expected inflation shock, explains almost all of the
forecast error vartance of #* at all horizons. Hence, and obviously, the transitory
shock, i.e. the nominal interest rate shock, has almost no power in predicting
the variability of inflation.

Thus, the conclusion to be drawn is that, as far as the sample period is
concerned, the short-term nominal interest rate has no power in predicting the
variability of future inflation.

This is an important result since it is worth pointing out that the estimated
structural model imposes only a contemporaneous restriction, which is in this
case equivalent to a long-run restriction, whereas the dynamic interaction at
medium and low frequencies is not restricted.

Instead, as far as the interest rate is concerned, the contribution of the
transitory shock is dominant at medium-high frequencies and becomes negligible
only at medium-low frequencies.

Insert figure 2 about here

A somewhat surprising outcome of empirical research is the limited support
which is obtained by the Fisher hypothesis.

a recent paper, Briiggzemann {2006) investigates, in the context of finite samples, the prop-
erties of confidence intervals for cointegrated structural VARs which use long-run identifying
restrictions, and makes a comparison among the methods most used in applied research.
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An unexpected result was
: : presented by Rose (19 i
a unit root in the real interest rate. ¢ (1968, who found evidence of
" f:}?;l: :ﬁld 'L(feiws. (1995) prol?osed an explanation for this result based on the
ide e in a:tion process is subject to infrequent breaks and that agents
?;ﬁorate thesg mfrequ‘ent; shifts in their inflationary expectations.
intmdj uze l;)f co_mtegratlon techniques in testing for the Fisher effect was first
econom;ehd grs I:,/Irifhl‘{m (1993), whose results showed that the effect in the US
eco ' y in periods characterized by th i
in inflation and nominal interest rate. Y the presence ofa unit root both
tha?.;lfr gfoitgach t(()l (Ia{mlérrlical (investigation of the Fisher relation is similar to
er and Hoffman (1996). The authors ch fi i i
the US and the period covered i S eridence of s oo
t 18 1952-1991. They find evidence of i
ing relation between inflation and th inal i bat the existonce
; e nominal interest rate, but the exi
of a cointegrating vector (1, —1) is rej s show that .1
»—1)" is rejected by data since results sh h
per cent increase in inflation causes 1.34 i i rominal e
: -J4 per cent increase in the nominal i
est rate. They maintain that this res ading tue
: : ult can be accomodated by i ing
ef’feg:s which may influence the long-run relation. Y including tax
Consuov;rf:r?r, they use, as an i.nﬁation indicator, the price deflator for total
0 fooz ande;crll)sfdltures.bln this paper we have argued that the CPI inflation
£Y¥ may be a more reliable indicator for long- i i
hence a better guide for inflation expectations. gron nflation and
gengs;e, fmiziriec?rer, that Crowder and Hoffman also find evidence of weak exo-
o ation. They comment on the results obtai i
ot thes 1o ot . esults obtained by observing that
‘ of the Fisher effect it is not ibl
given the sample period, the causal impli e Py oot
1 structure implied by the Fama asserti
-7e 3 - Itlo
con;:sgnuzlg t‘:he ability of nominal interest rate to predict future inflation "
detectezeh; ;Llethe preser;t};1 paper, we have shown that once a Fisher effect is
economy then the presence of a Fama effect is lowi
I o vocert e e effect is logically excluded.
. poulos and Ledesma (2007) h d i
cointegration techniques and have found evi o Franer oot o
evidence of a long-run Fj
e g-run Fisher effect for
Fi:hgrse%(f:r? }fit(:;;ln_om);t Thebauthors maintain that the scant support for the
, Wi 1s often observed in empirical literat i
the lack of consideration of these non-linearities. e Tight be due to
relaﬁfﬁ;t;gl: 1::;3 1ps pcgssibl;aJ ;h;.t a non-linear representation of the long-run Fisher
ostwar ata better, in this pa h i
o ar | ) paper we have suggested that, in
the ({;)ixéf;?x: of dynamic linear models, another possible explanation for the lit;tle
p upport to the one-for-one long-run relation between inflation and

nominal interest rate may rest on t i .
inflation. Y he choice concerning the proxy.for expected

14

5. Conclusions

In this paper we have argued that it is important to distinguish a Fisher effect,
i.e. permanent changes in expected inflation cause a one-for-one permanent
change in the nominal interest rate, from a Fama effect, i.e. short-term nomi-
nal interest rates are predictors of future inflation. They are equivalent only in
the particular case in which both the real interest rate and the risk premium
are constant. In other words, they are equivalent if the only stochastic com-
ponent which may affect the nominal interest rate is contained in inflationary
expectations.

Despite the implausibility of these restrictions and the lack of empirical
support to the hypothesis of a constant real rate, it has become a pre-eminent
view to treat the Fisher effect and the Fama effect as equivalent propositions
and, as a consequence, it has become a widely shared practice to use the short-
term nominal interest rate in order to extract expectations of future inflation
(for an assessement see Soderlind, 1998.)

Instead, in the more general case, given I(1) variables, both the effects share
the prediction that inflation and the nominal interest rate exhibit a long-run
equilibrium relationship and that, moreover, the cointegrating vector has form
(1,-1)".

Yet there is a quite different prediction which concerns long-run causality
relationships. For, the Fisher effect predicts that expected inflation is not caused
at frequency zero by the nominal interest rate whereas the Fama effect predicts
the opposite causal relation, i.e. the short-term nominal interest rate is not
caused in the long run by inflation.

Note that evidence of this last causal relation has been detected by Crowder
(1997) in a study concerning the Canadian economy.

In this paper we also investigated the US economy for the postwar period.
The results show that the Fisher hypothesis cannot be rejected. In the empirical
investigation we used a measure of inflation given by the CPI inflation ex food
and energy. Indeeed, it is well known that the central bank views this variable
as an indicator of the trend component of inflation and thus it is a more reliable
guide for inflationary expectations.

We believe that our choice of the inflation rate indicator could potentially
explain the different result, with respect to some other studies, that we find
concerning the one-for-one relation between inflation and the nominal interest
rate.

In the final section of the paper following an important implication of the
Fisher hypothesis - i.e. a shock to the nominal interest rate, with a contern-
poraneous restriction to zero for the effect on expected inflation, is evaluated
as transitory by agents - we have identified a structural, recursive VAR model
with inflation ordered first in the causal ordering.

An interesting result shown by the empirical investigation concerns an as-
sessment of the ability of the short-term nominal interest rate to explain the
variability of inflation at different horizons. The forecast-error variance analysis
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.has in fact revealed that the nomi
ing inflation at all horizons
model and deduced by the’
short-term nominal interest
run.

nal interest rate has no power in predict-
v_vhereas the restriction imposed on the structural
Fisher hypothesis implies only the inability of the
rate to cause the variability of inflation in the long

Il’l COI’lClUSiOIl '! 'S WOl l;]] [+ izl Wi
IIILeStlg'a-t on as a test Of t}]e ana. y[}iCa ]eSHh S IHeSel [I e(l ill Se( :';‘I(Hl :: Ill Hl;llel
WOr dsr 1n our 'ie‘ debec’ti]l '

the data does not re  or not the effectual presence of a Fisher effect in
the central point ma‘p iesjent a confirmation or, alternatively, a falsification of
intained (and we hope also shown) in this paper, namely

3

that the i i i
Short_t(:: nlflflfm‘ﬂ (io.nsmtency of the Fisherian theory of interest implies that
minal interest rate are not long-run predictors of inflation
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Table 2. Parameter Estimates and Analysis of the Cointegration Space

»
Metd

it

Normalized cointegration vector
Loading coefficients

Hy: The cointegration space contains
the cointegrating vector
and

the loading coefficients
x?g) = 3.088 P-value 0.213

Ho: The cointegration space contains
the cointegrating vector
and

the loading coefficients

X%, = 11.76 P-value 0.0028

1
-0.0042 (0.0024)

451

-G.991 (0.158)
0354 (0.0103)

-1

g

Notes: The numbers in parentheses are standard er

rors. The null of a cointegrating vector

(1,—1)" and of unidirectional long-run causality, (0, &) is a joint test for conditions (ii) and

{iii} of Section 3. Johansen’s likelihood ratio test
and on the loading coefficients is distributed as a

to the number of restrictions tested.
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of restrictions on the cointegrating vectors
chi-squared with degrees of freedom equal
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