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l. Introduction 

In the last decades, _m~ch effort has been devoted to empirica! investigation of 
the Fisher hypothesis, Le. that movements in the short-term nominai interest 
ra~es a_re explained one-for-one by movements in the expected rate of inflation. 
It IS widely recoguized that the Fisher effect is a building block of the classica! 
monetary theory which states that over the longer term the rate of inf!ation is 
entirely driven by the rate of growth of the money supply in excess with respect 

. to ~he norma! rate of growth of aggregate output. On the other band, rea! 
van~bles such as the_ rea! rate of interest and the rate of unemployment would 
gravitat~ around their natura! leve! explained by rea!, non-monetary forces. 

For mstance, some models of intertemporal asset pricing predict that the 
stochastiC. process of the rea! interest rate depends on the dynamic process of 
c?nsumptwn growt~ ~nd a~so on some parameters refiecting the agents' impa
tience and the elasticity of mtertemporal substitution. 

As far as the time series properties of the variables are concerned if Ol'le 
assumes that both inf!ation and nominai rate exhibit a stochastic trend then 
a long-run_effect requires comovements at frequency zero, whereas a sho~-run 
:ffect reqwres that a change in expected inflation be associated with a change 
m short-term nominai interest rates (e.g. Mishkin, 1992). 

In recent d~cades, ~ollowing Fama's (1975) interpretation, in turn supported 
by so~e othe; mfluent1al papers, such as Mishkin (1992), it has become a stan
dard VIew to mterpret the Fisher effect as the ability of short-term interest rate 
to predict future inflation. 

However, in the present paper we argue that the Fisher hypothesis makes 
~ore than a prediction of comovements at frequency zero, since it also estab
hshes a long-run causai relation between the two variables: there is undirectional 
long-r~n cau_sality running from expected inf!ation to nominal interest rates. 
. It lS possible to show _that, _in turn, this allows a more structural interpreta
tw~ of the Fisher effect, Implymg that a change in the short-term nominai rate 
of mterest, holdin~ fixed within the period expected inf!ation, does not perma
nently affec~ both mflatwn and interest rate. In other words, it is possible to use 
the economie theory under!ying the Fisher effect in arder to select a particular 
ort~ogonalization. For, if the instantaneous response of expected inflation to 
"'?- mterest rate shock is restricted to zero, then we are identifying a structural 
disturba~ce that should be evaluated as transitory. 

To thi~ end, !et us consider the recent financial crisis which originated from 
the subpnme mortgages market and provoked a turmoil in the stock market. 
In the co';"se of last August the short-term nonùnal interest rates ~witnessed 
a sudden mcrease in volati!ity. Moreover, an d in particular in the European 
economy, there was a ~harp increase in the nomina! rates. Clearly, given the 
contem~oran~ous relative stability of inf!ationary expectations, it would bave 
?een miS!eadmg for economie agents to take these movements in the short-term 
mterest rate "': an indicator of subsequent movements in inf!ation. Thus, the 
proper concluswn should be that we were observing only a temporary increase, 
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both in the nominai and in the real interest rate1 

Notice that Cochrane in his 1994 paper uses the Permanent Incarne Hypoth
esis in arder 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 nominai 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 inf!ation, is inconsistent with the Fisher hypothesis or at Its 
best nùght 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 prenùum. 

It is worth noting that a change in the short term interest rate, holding fixed 
expected inf!ation, does imply the possibility of movements in the rea! 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 rea! 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 controversia! sin ce, far instance in the framewor k 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 
rea! interest rate may exhibit a unit root (cf. Rose, 1988). 

Evans and Lewis (1995) suggested that the non-stationarity detected in the 
rea! rate of interest in the postwar period might be explained by the presence of 
structural breaks in the inf!ationary 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) bave argued that 
another possible explanation for the scant support received by the Fisher hy
pothesis in the empiricalliterature may rest on the presence of non-linearities 
in the long-run equilibrium relation between the two series. 

However, in arder to illustrate the ana!ytical 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 nonùnal interest rate. The 

lfudeed, in this context, we are implicitly assuming that the risk premium is mean reverting 
and thus not affected by permanent disturbances. 
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conclusion therefore is that inf!ation is a predictor of the nominai 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
ple periods considered or, more relevant in our opinion, to the choice regarding 
the indicator of expected inflation. For, w e chose a measure of infiation given 
by the annua! rate of change of the CPI ex food and energy. The motivation 
for this choice is that the rate of change of the CPI ex food and energy may be 
interpreted as a potential indicator of trend inflation. In our view, this mea
sure is a more solid anchor far inf!ationary expectations, also in the light of the 
attention paid by the centra! bank to this core hlflation 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 influence trend 
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 hiiplications for the joint dynamics 
of expected inf!ation and the nomina! interest rate. In section 4 an empirica! in
vestigation concerning postwar US data is undertaken. We detect the presence 
of a long-run stationary linear combination of inflation an d nominai interest 
rate. Moreover, sin ce the hypothesis of exogeneity of hlflation cannot be re
jected, a recursive structure with the rate of inflation ordered first in the causa! 
ordering allows a permanent and a transitory shock to be separated; where the 
permanent hlflation shock explains low-frequency movements hl the short-term 
nominai interest rate. 

The innovations analysis shows that the short-term nomina! interest rate 
has almost no power in forecasting the variability of infiation at al! horizons. 
Section 5 concludes. 

2. lnfiation and the real interest rate 

In our empirica! analysis we hlvestigate the hypothesis that the rea! interest 
rate is a stationary process which may hence be affected by only transitory 
disturbances. Instead, inflation and nomina! interest rates are taken as stochas
tic processes subject to permanent shocks. This characterization for the real 
interest rate is hldeed consistent with some standard models of i.Rtertemporal 
asset pricing. The first-order condition for an optimal consumption and asset 
choice gives the following relation between the real interest rate and consump
tion growth: 

[l] 
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, . atience and l is the elasticity of in
Where p reflects the degree of agfientsd_ ~p e operato i an d c is consumption. 

. t• ~ is the rst Illerenc h tertemporal substitu mn. t cted consumption growt . 
· [ J 1 t the rea! return r,, o expe . t 

Thus, equatiOn l re a es . , wth is a stationary process lS no 
Although the conclusio~ that consumpt~n g~~esis of permanent shocks to the 
. r d by the theoretical mode!, the ypo 
Imp •e . lly rejected by data. 
consumption growth process IS ge~era ning the preferences and the joint 

Un der some particular assumptmn~, conce~ h from the first order condition 
distribution of inflation and consumptmn gro b , . . 

. . t• oblem one o tams. of the consumer max:Imiza Ion pr ' 

[2] 

. d return o n the nomina! bond, it, is 
Equation [2] state~ that the one-peno ected inflation over the next period, 

composed of the real mterest rate, rt, exp d . k premium on the nominai 
E " the variance of inflation, Var,(1ft+I), an a ~IS b tween inf!ation and 

t t+ l' d b t h conditional covanance e . 
bond, which is expresse y . e d d the joint distribution of inf!atmn 
consumption growth and which epen s on 

and consumption. ( ) enter this form of the Fisher relation 
Both the terms Et1ft+I and Var, 1ft+! 

d l hl the value of money. 
since they express the expecte ~ss . . . by the sum of actual inflation 

If one assumes that expected mflatmn IS given 
plus a forecast residual, then we bave: 

[3] 

hlS. a stationary forecast errar term. w ere et+ I d b . 
The Fisher equation can then be ex presse y. 

;, = '1/Jo + "<+' + <l>t+I 
[4] 

. E uation [4] hiiplies the existence of a one-~or-
where </>t+ I IS an error term. q . d and the one period nommal 

. fl t. over the next peno l 
one relation between m a ~on the deterministic component of both the rea 
interest rate. The term .P~ mclud~ um B assuming t ha t hlflation is a process 
rate of hlterest and the_ nsk premi . foll~ws that also the nominai hlterest rate 
subj·ect to permanent disturbance~, ~t t t• ari·ty "et the existence of a 

hicii exhibits non-s a Ion . ~' 
is a stochastic process w . bles is not an obvious hiiplication 
cointegrating relation between the t;,~ ~na ule aut on a-priori grounds, the 
of equation [4], shlce it is not possi e o r . , 

· ·t · the risk premmm. 
possibility of non-statmnan y m . . better ualify our suggested interpre-

Thns, we are now hl the posit~n hto t-term !terest rates hl the European 
tation of the recent movements o s or 
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money market by observing that the sudden increase witnessed last summer 
can be considered a temporary movement, given the underlying stability of in
ftation expectations and, rnoreover, under the condition that the risk premium 
is not subject to permanent shocks. 

Given some assumptions concerning inftationary expectations, it is possible 
to study the joint dynamics of inflation and nominai interest rate. 

It is worth observing that if inflation follows a random walk, then expected 
inflation is of course the exogenous variable of the bivariate dynamical system 
which also includes the nominai interest rate. Moreover, if the assumption of 
stationarity of the rea! interest rate is satisfied, then the stochastic trend of 
nominai interest rate is given exactly by ( expected) inflation an d in this case 
the nominai interest rate does not contain any information for the future path 
of inflation. 

Clearly, this case would be in line with the prediction made by the Fisher 
hypothesis. Yet in the next section we aim to show that the same conclusion 
may hold aiso by relaxing the assumption of a random walk process for inflati<'in. 

3. The Fisher effect and the implied restrictions for the joint dynam
ics of inffation and nominai interest rates 

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

( ~,.'+1) = ('"•) + (Cu(L) 
~ '' 1-'2 C21(L) 

CI2(L)) 
c22(L) (<!t+r) 

E2t+l 
[5] 

where ~ =I- L and L is the lag operator, with C( O) =I. <t = (<tt, <2tl' 
is the (2x I) vector of reduced-form disturbances such that E(<t) = O and 
E(<,<D =n,. 

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

(i) the matrix oflong-run multipliers, C(I), has reduced rank l, i. e. ,. and i are 
cointegrated. 
(ii) the cointegrated vector has the form (I, -l)'; 

~ (i) and (ii) are the necessary conditions which are usually explored in the 
empiricalliterature but they are not suflìcient to validate the Fisher hypothesis. 
For this set of conditions leaves open the possibility that long-run movements 
of inflation be explained by the nominai interest rates, thus generating a reverse 
long-run causality with respect to the prediction of the Fisher effect. Hence, we 
state that the following condition is also required: 

(iii) There is one-way causality at frequency zero running from expected inflation 
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context of a cointegrated system this implies 
to the nominai interest rate. In the "l"b . m or in other words, that 

. t djust to long-run eqm l nu ' 
that inflatJOn does no a . bi of the dynamical system. 
inflation is the weakly exogenous va~a . ; the basis of the Fisher hypothesis, 

As a further step, one might won er: ' on t t• of the joint dynamics of 
it is possible to give a more structur;;nterp~:rai~o: qualifìed yes, since start
inflation and nominai interest rates. e ansthe structural shocks affecting the 
ing with the reduced form [5], we can rec~~~r f om (i) to (iii) has the following 
variables by o bserving t ha t the set o~ con l wains rterest rate with inflation con-

t d change m nomm m ' Th implication: an unexpec e . "' t on both the variables. us, 
l fix d has only a transitory euec . . W Id 

temporaneous y e ' d l ·ng the Fisher hypothesis lS a o 
we maintain that the structur~l form un e~~ ·n the causai ordering. Moreover, 
recursive structure with inflatl?n order~d rts c'ture is that only shocks affecting . r . t f thls recursive s ru 
an interestmg pecu •an Y 

0 
ffi t on both the variables. 

expected inflation ex:rt a permanent e e~wo structural shocks of this dynamic 
Let us indicate wlth '71t and '72t the . E ( ) far long forecast 

system. As far as the conditional. expec~atJOn ~:J+ ~: ha ve the following 
horizon with respect to the past hlstory 1S concer ' 
results: 

lim 8E,(1rt+Hh) oF 0 
h-+oo 81r t+ l 

[6] 

8E,(1rt+I+h) _o 
lim Q· -

h-too u2t 
[7] 

The joint set of conditions aiso has an important implication far the condi-
. fE c· ) since we have: tional expectatwn o t 2t+h ' 

[8] 

[9] 

. oints related to the Fisherian the-
Equations 6 to 9 summarlZe the relevant: that at date t+ 1 the inflation 

ory of interest. For, Jet ~s suppose tha1 wed ~::e '71tH is positive. Then, this 
rate is higher than pr_evlOusly. ':"l'~cte an n -run forecast of both infiation and 
event wlll cause a posltlv': revlSlon m ~~~~h~t the nominai interest rate at date 
nominai interest rate. If, mst_ead, we will induce a revision of both the variabl~s 
t is higher than expected, this event ' t ili be unchanged. Moreover, m 

. b t the long-run ,orecas w . h t d far short horlZons, u . l interest rate Wlt expec e 
f · of short-term nomma . , the presence o an tncrease . . the revision ID the LOre-
. . th sence of a pos1t1ve 7J2t+ 1, . 

inflation fixed, '·e. m e p re ( y) decrease rather an mcrease 
cast of inflation should be toward a temporar 
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since, if the positive innovation in th . . 
a transitory risk premr· h k e nommal mterest rate is interpretable as 

um s oc then th · . slowdown. Clearly in thl·s .' . e economrc system mlght undergo a 
. ' scenano 1t would be d ·ca1 of mflationary expectations b ' para oxr un upward revision 
W Y agents. 

e can also express the revision f th di . 
turai context in terms of lo o e con twnal expectation, in this struc-
shocks. ' ng-run response of the variables to the two structural 

lim G1ft+l+h - lim Dit+h 
h-+= 8'f/1t+l - h-+ 8--- # o 00 7Jit+1 

[IO] 

Moreover, as far as the res ons f . fl . 
concerned, we bave the follo . p . e o m atlOn to an interest rate shock is 

wmg, 1mportant result: 

:1ft+ l = lim G1ft+l+h -O 
"l2t+ l h_,.oo 81J2t+ 1 -

[11] 

Thus the impact effect and the lon -r ffi . . 
shock are both equa! to zero. g un e ect on mflatlOn of an interest rate 

In arder to demonstrate this assertion l . . . 
of coefficients in the cointegratm· t ' et us mdlCate Wlth f3 a 2xl vector 

Th 
gvecorandwithaa2 1 . 

en, as shown in Johansen (1991) . x vector of loadmgs. 
of long-run total multiplie . . ' mbthe presence of cointegration the matrix 

rs 1s g1ven y· C(l) - f3 q. ' 
are, respectively the orth 1 · - .L a .L> w bere f3.t and <>.t 

' ogona complements t th · 
vectors and to the matrix of er . o e matnx of cointegration 
a' "'.L =O. As fo "' l t :or correctlOns coefficients, such that {3'{3' = O 

r ':1::.", e us consrder the v t · l. ' ec or autoregressrve representation: 

( 
1ft ) + ( flt+l) 

it-1 €2t+l 

[12] 

Where \1> = (aj_r(l)f3j_l-'. 
We want to recover the structural h cks . . 

Let H( O) be the unique lower triangul s o t . wh!Ch hlt the dynamic;:al system. 
Wold causai form with inflation order:~ ~a ;r:< suhch that H(O)H(O)' =n,. The 

rs m t e causai ordering is given by: 

(~t:')=('"')+ (Hn(L) H12(L)) ('f/1t+1) 
t J.L2 H21(L) H22 (L) '12tH [13] 
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where H(L) = C(L)H(O), 'lt = H(o)-1<t and E('lt'l:l =I. 'lt = ('lrt, '72tl' is a 
(2xl) vector of structural disturbance. Under this structural representation a 
change in the nominai interest rate does not exert effects on expected inflation 
within the period. Yet an important implied result is that such a change is also 
neutra! in the long run. Note that the structural long-run multiplier matrix, 

H(l) is given by: 

[14] 

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

8
81rt±l , equals zero. Nevertheless, the long-run response of 

1}2t+l 

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

[15] 

[16] 

Condition (iii), i.e. one-way causality at frequency zero running from ex
pected inflation to the nominai interest rate, is satisfied if <>2~ = O. Hence, in 
this case, we bave {31~ <I>a2~ = /32~ <I>a2~ = O and it immediately follows that 

H12(l) = H22(l) =O. 
Thus, the conclusion is that an unexpected change to the nominai interest 

rate, with expected inflation contemporaneously fixed, produces only a transi
tory effect on inflation. The economie 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 economie agents 
should regard as vanishing in the long run. 

Remark l. If inflation follows a random walk, then the short-term nominai 
interest rate does not Granger-cause inflation at ali 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 generai process characterizes inflation, then 
there are swings in the dynamic response at some horizons. Nevertheless, the 
prediction of the Fisher hypothesis - the nominai 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 
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long-run movements of the nominai interest rate are completely explained by 
expected infiation. 

Note, also, that if inflation follows a random walk, then both weak exogeneity 
and strong exogeneity are present. But this last condition is too strong for the 
validity of the Fisher effect. 

Remark 2. The Fama effect is conceptually and operationally different 
from the Fisher effect. Indeed, given (i) and (ii) which are necessary conditions 
for both the effects to hold, it is possible to establish that the Fama hypothesis, 
i. e. nominai interest rates interpreted as predictors offuture inflation, holds if 
also a third condition is satisfied: there is one-way causality at frequency zero 
running from the short-term nominai interest rate to inflation. 

Thus, the Fama effect requires a condition of weak exogeneity for the interest 
rate since, in this case, this variable contains ali the information concerning 
permanent long-run movements of inflation. 

It is worth pointing out that evidence of this last causai relation, and heace 
of the presence of a Fama effect, has been detected by Crowder (1997) in a study 
concerning the Canadian econorny. 

Nevertheless, we cannot agree with Crowder's conclusion that "this study 
finds considerable support for traditional Fisher equation in Canada" (cf. Crow
der, 1997) since, we argue, the exogeneity of the nominai interest rate is incon
sistent with the Fisher hypothesis. 

Remark 3. In the very particular case of a constant rea! rate of interest, 
since expected inflation is the permanent component of the nominai interest rate 
then this last variable, in the presence of efficient markets, could be a reliable 
indicator of future inflation which, after ali, is an unobservable variable. 

This is the case originally considered by Fama (1975). In the subsequent 
years this hypothesis was mainly criticized on a empirica! ground (see, for ex
ampie, Carlson 1977). However, ifa further stochastic component, e. g. the risk 
premium, enters the nominai interest rate relation and, moreover, if an assump
tion of stationarity is made for the risk premium, then the nominai interest rate 
will be subject to transitory movements. In this case, economie agents need to 
distinguish movements in interest rate due to changes in the risk premium (orto 
other temporary factors) from movements due to changes in expected inflation. 

Hence, even in the presence of a constant real interest rate, it seems that we 
are left in a sort of circular argument since the short-term nominai rate may 
be informative for the future path of inflation only under the condil;ion that we 
can identify movements in the interest rate that are due to changes in expected 
inflation. 

Remark 4. Cochrane (1994) has shown that if consumption follows a ran
dom walk, a recursive VAR interpretation of the joint dynamics of consumption 

. and income leads to the conclusion that only shocks to the variable ordered 
first (consumption) exert a permanent effect on both the variables. Instead, 
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•t ffect Hence in this case, 
shocks affecting total inco~e hav~ only a trans~ ory e in. the ca~sal ordering, 

~~~s it::c~a~~~~~~n(~~~~l~r~~:o~~~~:~~~:
0

:i~~
6

~ong-run. rest~ic~o:~:~ 
uivalent. Ribba (1997) shows that it is not necessary to rest~lct t e y 

:~ape of the variable~tordere1desfi: :qo u~~:~::b:~:e~r~~~:~_:::::~ :~;;:n 
tion of weak exogene1 Y 1m p l 

identifying restrictions in. VEC ~odels. . an evaluation of some 
An empirica! applicatwn of.tdh!Sd .lasRt ·~~ult(2~~;)~e~:!r and Huh (1999) bave 

infiation measures, IS proVI e m l a . t d 
core d further generalization of these equivalence results, for comtegr~ e 
propose .a f more than two variables. Moreover the authors, m a 
systems, m the case ~ h that when the number of common trends and 
recent paper (2007), ave s own . bi coincident then a recursive struc
the number of weakly exogenous v~mbl e aredered first generates an orthogonal 

. t h t h akly exogenous vana es or , h 
ture, Wl e we h cks . alent to the one generated by t e decomposition with permanent s o eqmv 
Gonzalo and Ng (2001) decomposition. 

4. An empirica! investigation for the US economy 

illustrate the analytical results of the previous section, we ~ave 

:::~:~e~ an empiri:al inves~gation ;or the ~~:-~::o:ia~~o~~:t:!::~:;~~~:~ 
';:~i~:=s~~~~~:f~n~:"~~nr~t~ ;~~:s~%~n:he presence of one-way causality at 
a ·fl· t•t trate 
frequency zero running from l~ atwn fo mF:;:'" effe~t in the US economy and 

In we test for the eX!Stence o a lS er f 
as a s:~=~uent step we draw the implication for the structural representa wn 

of the bivar~ate dyn.ami~ sys~~~ . l din a measure of expected inflation and 
We cons1der a b1van~te mc u g le eriod 1960: 1 - 2006:12. 

the short-term nominai mterest rate, for the samp ~ b·n The series 
The short-term nominai interest rate is the three m~nt treasury l . 

f FRED t the St Louis FED Web s1te. 
are :::pr~:ant ques:on to t,;,kle in this empirica! analysis con.cerns t~e :: 

f eh e of the price leve!. If we mterpre e 
lected indicator of the rate 0 ang th e should pay dose attention to 
Fisher effect as a long-ru.n ph:nomenon, ~n .w well known that, for example, 
the selected measure of mflatwn. Indeed, lt lS . d is subject to 

the r~tte of chovaenmgee:t~ t~o:~~e~~~!:':n!i~; i:~~~e:::es~~:~~y a: good reference 
trans1 ory m · . . t 

l fr movements of the nommal mterest ra e. 
for the ow- equency f et d . flation is the year-on-year rate of 

Thus, our selected measure o expe e m . d ( ) This series is a 
change of CPI ex food and energy for the next peno. 7rt~l .eover it is worth 
potential indicator of the long-run componen\of :fla~on. ;;r is m~nitored as 
stressing that the ~ate ~f changehof CPti elx b o~k :d ~:~~e it is a more s~lid 
a measure of core mflatwn, by t e cen ra a 
anchor for inflationary expectations . 
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More precisely, in the empirica! analysis, we take 1r;+I 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 with 
monthly frequency, we believe that a better measure for expected inflation over 
the bill duration is a three month average. 

Ribba (2003) shows that the traditional measure of core inflation meets some 
criteria which allow an indicator of trend inflation to be identified. 

As shown in table l, on the basis of Johansen' s cointegration tests the 
existence of a long-run equilibrium relationship between inflation and nominai 
interest rate cannot be rejected2 . 

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 existence 
of a Fisher effect are satisfied. In other words, the joint hypothesis that the 
cointegration space contains (a) a one-for-one movement between inflation and 
nominai 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 space 
contains (a) a one-for-one movement between infl.ation and nominai interest 
rate in the long run; and (b) that the error correction term does cause not the 
nominai interest rate infl.ation at very low frequencies, i. e. we bave also tested 
for the existence of a Fama effect. Given the sample period and the estimateci 
cointegrated VAR mode!, the presence of a Fama effect is clearly rejected. 

Insert table 1 about here 

Insert table 2 about here 

The fina! step of this empirica! investigation consists in recovering the structural 
disturbances affecting the dynamic system and in conducting an innovations 
analysis. The results from tests concerning the cointegration space allow a 
causa! ordering, with inflation ordered first, to be built. Such a causai ordering: 
(a) is consistent with the Fisherian framework; (b) implies the separation of a 
permanent shock from a transitory shock. Where the permanent shock coincides 
with the inflation shock. 

In figure l the hnpulse-response functions with the 90 per cent confidence 
bounds

3 
are presented. The response of inflation to a transitory shock deserves 

some attention: an unexpected increase in the nominai interest rale, with no 
2
The usual battery of unit root tests {not reported) reveals that the hypothesis of a unit 

root for both the series may be consistent with the data. However, since the intensive research 
concerning unit root procesess allows a variety of tests to be implemented, it is usually very 
d~cult to obtain u~ivocal responses on the unit root properties of the series. 

. These asym?tot~c. confidence bounds are based o n the analytical formulae proposed in 
AinlSano and Gtanntnt {1997). The authors point out that some caution is required in ap
plying asymptotic results and, in particular, in the case of small sample sizes. Nevertheless, 
in our empirica! investigation we cover around 50 years and dispose of 564 observations. In 
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contemporaneous change in expected inflation, vanishes in the long ~un and 
hence provokes only a transitory reduction in inflation. Moreover, th1s effect 
reveals a good dea! of persistence since it vanishes after about 4. years. Thus, 
at least in the long run, changes in the interest rate do not explam movements 
in inflation. The response of the interest rate to a transitory shock 1s also 
persistent. . 

It is worth stressing that the transitory shock could be mterpreted ~ a tem
porary tightening in monetary policy or, alternatively, as a tempor:'"y 1~crease 
in the risk premium and hence the negative response of expected mfla:IOn ex
hibits the correct sign. Instead, note that interpreting, in this ~e, th:' mcrease 
in the nominai interest rate as a signa! of an increase of future mflat10n would 
bave the following, curious implication: an event which c~n p~tentially push the 
economie system into a recession, should at the same tlme Induce an upward 
revision of inflationary expectations. . 

As predicted by the Fisher hypothesis, a permanent change m expe~ted 
inflation translates one-for-one in the long run into an increase m the nommal 
interest rate. 

Insert figure 1 about here 

Some interesting considerations are also sthnulated by the decomposition 
of forecast-error variance ( see figure 2). The most relevant result is t ha t the 
permanent shock, i. e. the expected irìflation shock, expl~ins almost ali o: the 
forecast error variance of 7r* at all horizons. Hence, and obvwusiy, t~e tran~It?ry 
shock, i. e. the nominai interest rate shock, has almost no power m prediCtmg 
the variability of inflation. . . 

Thus the conclusion to be drawn is that, as far as the sample penod lS 

concerned, the short-term nominai interest rate has no power in predicting the 
variability of future inflation. . 

This is an important result since it is worth pointing out that t~e e.st1mate.d 
structural mode! imposes only a contemporaneous restriction, which 1s m th1s 
case equivaient to a Iong-run restriction, whereas the dynamic interaction at 
medium and Iow frequencies is not restricted. . . 

Instead, as far as the interest rate is concerned, the contnbutwn ~f .the 
transitory shock is dominant at medium-high frequencies and becomes neghg1ble 
only at medium-Iow frequencies. 

Insert figure 2 about here 

A somewhat surprising outcome of empirica! research is the limited snpport 
which is obtained by the Fisher hypothesis . 

a recent paper, Briiggemann {2006) investigates, in the context of finite samples,_ the .Pr?p
erties of confidence intervals for cointegrated structural VARs which ~e lon?"-run tdenttfying 
restrictions, and makes a comparison among the methods most used m apphed research. 
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An unexpected result was presented by Rose (1988), who found evidence of 
a unit root in the real interest rate. 

Evans and Levis (1995) proposed an explanation far this result based on the 
idea that the infl~tion process is subject to infrequent breaks and that agents 
mcorporate these mfrequent shifts in their inflationary expectations. 

The use of cointegration techniques in testing far the Fisher effect was first 
introduced by Mishkin (1992), whose results showed that the effect in the US 
economy holds only in periods characterized by the presence of a unit root both 
in inflation and nominai interest rate. 

Our approach to empirica! investigation of the Fisher relation is similar to 
that of Crowder and Hoffman (1996). The authors search far a Fisher effect in 
~he US and the perio~ cov~red is 1952-1991. They find evidence of a cointegrat
mg relatwn between mflatwn and the nominai interest rate, but the existence 
of a cointegrating vector (1, -l)' is rejected by data since results show that a 1 
per cent increase in inflation causes 1.34 per cent increase in the nominai inter
est rate. !hey maintain that this result can be accomodated by including tax 
effects whlch may mfluence the long-run relation. 

However, they use, as an inflation indicator, the price deflator far total 
consuption expenditures. In this paper we have argued that the CPI inflation 
ex food and energy may be a more reliable indicator far long-run inflation and 
hence a better guide far inflation expectations. 

N o te, moreover, t ha t Crowder an d Hoffman also fin d evidence of weak exo
geneity of inflat~on. ;r'hey comment on the results obtained by observing that 
aithough there IS eV!dence of the Fisher effect it is not possible to confirm 
given the sample period, the causai structure implied by the Fama assertio~ 
concerning the ability of nominai interest rate to predict future inflation. 

Indeed, in the present paper, w e ha ve shown t ha t once a Fisher effect is 
detected in the economy then the presence of a Fama effect is logically excluded. 

. In a r~cent pap~.r Christopoulos and Ledesma (2007) have used non-linear 
comtegratwn techmques and have found evidence of a long-run Fisher effect far 
t~e US postwar ~con~my. The authors maintain that the scant support for the 
F1sher effect, wh1ch 1~ often observed in empirica! literature, might be due to 
the lack of cons1derat10n of these non-linearities. 

~lthough it is possible that a non-linear representation of the long-run Fisher 
relatwn fits the postwar US data better, in this paper we have suggested that in 
the ~o.ntext of dynamic linear models, another possible explanation for the little 
empmcal support to the one-for-one long-run relation between inflation and 
~om~ai interest rate may rest on the choice concerning the proxy~for expected 
mflatwn. 
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5. Conclusions 

In this paper we have argued that it is important to distinguish a Fisher effect, 
i.e. permanent changes in expected infiation cause a o~e-for-one permane~t 
change in the nominai interest rate, from a Fama effect, ~.e. sh~rt-term no~I
nal interest rates are predictors of future inflation. They are eqmvalent onl~ m 
the particular case in which both the rea! interest rate and the nsk p:emmm 
are constant. In other words, they are equivalent if the only stochastiC com
ponent which may affect the nominai interest rate is contained in inflationary 

expectations. . . 
Despite the implausibility of these restrictions and the lack of emp~ncal 

support to the hypothesis of a constant rea! rate, it has be?ome a pre-e~1~ent 
view to treat the Fisher effect and the Fama effect as eqmvalent propos1twns 
and, as a consequence, it has become a widely shared pr~ctice to use t~e sh~rt
term nominal interest rate in arder to extract expectatwns of future mfiatwn 
(far an assessement see Soderlind, 1998.) 

Instead, in the more generai case, given I(l) variables, both t~e. effects share 
the prediction that inflation and the nominai interest rate exh1b1t a long-run 
equilibrium relationship and that, moreover, the cointegrating vector has form 

(l, -l)'. r 
Yet there is a quite different prediction which concerns long-run causa tty 

relationships. Far, the Fisher effect predicts that expected inflation is not can;;ed 
at frequency zero by the nominai interest rate whereas ~he ~ama effect pr~d1cts 
the apposite causai relation, i. e. the short-term nommal mterest rate IS not 
caused in the long run by inflation. 

N o te t ha t evidence of this last causai relation has bee n detected by Crowder 
(1997) in a study concerning the Canadian economy. . 

In this paper we also investigated the US economy far the postwar pe_n_od. 
The results show that the Fisher hypothesis cannot be rejected. In the empmcal 
investigation we used a measure of inflation given by the CPI inflation ex food 
and energy. Indeeed, it is well known that the centrai bank views this var~able 
as an indicator of the trend component of inflation and thus it is a more rehable 
guide far inflationary expectations. . 

We believe that our choice of the inflation rate indicator could potentially 
explain the different result, with respect to some other studies, t~at ;re find 
concerning the o ne-for-ane relation between inflation an d the nommal mterest 

rate. · f h 
In the fina! section of the paper following an important implicatwn o t e 

Fisher hypothesis _ i.e. a shock to the nominai interest rate, with a contem
poraneous restriction to zero far the effect on expected inflati~n, is evaluated 
as transitory by agents - we have identified a structural, recurs1ve VAR mode! 
with inflation ordered first in the causai ordering. 

An interesting result shown by the empirica! investigation concerns ~ as
sessment of the ability of the short-term nominai interest rate t~ explam t~e 
variability of inflation at different horizons. The forecast-error var1ance anaiysts 
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has in fact revealed that the n . . 
ing infl.ation at ali horizons w h ommal mteres~ ~ate. has no power in predict-
model and deduced by the 'p· bere~ the r"':tr~ctw~ Imposed on the structural 
short-term nominai interest r ': ~ ypothesis Imph~ only the inability of the 
run. a e o cause the vanabihty of inflation in the long 

. In conclusion, it is worth emphas" . th 
mvestigation as a test of th lyt" 1Z;ng at we do not regard this empirica! 
words, in our view detectin; :anot ~~~ results presented in secti~n 3. In other 
the data does not represent fi e ~ffectual presence of a Fisher effect in 

h 
a con rmatwn or alt t" l ' . 

t e centrai point maintained ( d h ' erna 1ve y, a Lalslfìcation of 
h 

an we ope also sh ) · th" 
t at the internai consistency of th p· . own m lS paper, namely 
short-term nominai interest rat e Ishl enan theory of interest implies that 

e are not ong-run predictors of inflation. 
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Table l. Johansen's Cointegration Rank Tests 

H0 : rank Trace 95% c.v. Àma.x 95% c.v. 
r=O 18.97 15.49 15.96 14.26 
r<1 3.01 3.84 3.01 3.84 

Notes: Results for the period 1960:1 - 2006:12 are based on a reduced form t_nodel which 
includes CPI inflation ex food and energy and a short-term interest rate. The estrmated VAR 
includes 4 lags in levels 
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Table 2. Parameter Estimates and Analysis of the Cointegration Space 

N ormalized cointegration vector 
Loading coefficients 

Ho: The cointegration space contains 
the cointegrating vector 
an d 
the loading coefficients 

xf2J = 3.088 P-value 0.213 

Ho: The cointegration space contains 
the cointegrating vector 
an d 
the loading coefficients 

x(21 = 11.76 P-value 0.0028 

l 
-0.0042 (0.0024) 

l 

o 

l 

-0.991 (0.158) 
.0354 (0.0103) 

-l 

-l 

o 

Notes: The numbers in parentheses are standard errors. The null of a cointegrating vector 
(1, -l)' and of unidirectionallong-run causality, (O, o:) is a joint test for conditions (ii) and 
(iii) of Section 3. Johansen's likelihood ratio test of restrictions an the cointegrating vectors 
and on the loading coefficients is distributed as a chi-squared with degrees of freedom equa! 
to the number of restrictions tested. 
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FIGURE 2 FORECAST E 
RROR VARIANCE (FEV) DECOMPOS!TION 
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