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Va lid ity of the Short- and Long- Run Fisher
Re la tion ships: An Em piri cal Analy sis
by Ke shab Shres tha and Sheng- Syan Chen, Schu lich School of Busi ness, York
Uni ver sity, To ronto, Can ada and De part ment of Fi nance, Col lege of Man age ment, 
Yuan- Ze Uni ver sity, Taoyuan, Tai wan re spec tively.

Ab stract

In this pa per we ana lyze the short- and long- run Fisher re la tion ships for US, UK,
Can ada and Ja pan. us ing monthly data on Euro cur rency in ter est rates and in fla tion
rates. We show that the long- run Fisher re la tion ship holds for all four coun tries.
We also show that the short- run Fisher re la tion ship holds for UK and Ja pan, but not 
for Can ada. As for the US, the short- run Fisher re la tion ship is sig nifi cant only at the 
10 per cent level.

1. In tro duc tion

Nomi nal in ter est rates play an im por tant role in fi nance. This is why there are nu -
mer ous stud ies de voted to the analy sis of the be hav ior of in ter est rates over time.
One of the ques tions raised con cerns whether the nomi nal in ter est rates on fi nan -
cial se cu ri ties (fully) in cor po rate the in fla tion pre mium as re quired by ef fi cient
mar kets. The theo reti cal re la tion ship be tween the nomi nal in ter est rate and the ex -
pected in fla tion rate is ex pressed by the well- known Fisher hy pothe sis.

  The Fisher hy pothe sis states that the nomi nal in ter est rate on fi nan cial se cu ri -
ties must be equal to the ex pected in fla tion rate plus the ex pected real in ter est rate.
In other words, if the ex pected real in ter est rate is con stant or rea sona bly sta ble
over time, there should be a one- for- one re la tion ship be tween the nomi nal in ter est
rate and the ex pected in fla tion rate. It is im por tant to note that the Fisher hy pothe sis 
ex presses the equi lib rium re la tion ship be tween the ex pected nomi nal re turn and
the ex pected in fla tion rate, and this equi lib rium re la tion ship should hold in an ef fi -
cient mar ket.

  There are nu mer ous stud ies de voted to the analy sis of the Fisher hy pothe sis
(e.g., Fama (1975), Huiz inga and Mish kin (1984), Rose (1988), At kins (1989),
Groe ne wold (1989), Mac Don ald and Mur phy (1989), Bon ham (1991), Moaz zami
(1991), Evans and Wa chtel (1992), Mish kin (1992), Owen (1993), Bou doukh and
Rich ard son (1993), Evans and Lewis (1995), etc.). Most of the pre vi ous stud ies
con cen trate only on the long- run. Fisher re la tion ship by look ing at the re la tion ship
be tween the nomi nal in ter est rate and the in fla tion rate. Some re search ers (e.g., At -
kins (1989), Mish kin and Si mon (1995), Crow der and Hoff man (1996), etc.) have
used co in te gra tion tech nique to test the Fisher equa tion. Such cointegration- based
tests rep re sent only the long- run tests of the Fisher hy pothe sis.

  On the other hand, the short- run test of the Fisher hy pothe sis has been to some
ex tent ne glected. One can ex am ine the short-run re la tion ship by ana lyz ing the re la -
tion ship be tween the changes in in fla tion and nomi nal in ter est rates. Mish kin
(1992, 1995) ana lyzes the re la tion ship be tween the changes, rather than the level of 
in fla tion rate and nomi nal rate, in or der to ex am ine the short- run Fisher re la tion -
ship. He uses T- bills (for US) and Treas ury notes (for Aus tra lia) as the fi nan cial in -
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stru ments in test ing the Fisher hy pothe sis. Mish kin finds no sup port for short- run
Fisher re la tion ship in both US and Aus tra lia.

  In this pa per, the short- and the long- run Fisher equa tions are es ti mated for
four of the in dus tri al ized econo mies, namely US, UK, Can ada and Ja pan. The
analy sis per formed in this pa per dif fers from pre vi ous stud ies in four ways. Firstly,
in this pa per, monthly data, in stead of quar terly, semi- annual or an nual data, are
used. This pro vides an op por tu nity to in cor po rate the higher fre quency com po -
nents of the se ries. which are av er aged out when the quar terly or an nual data are
used. Sec ondly, Lon don one- month Euro cur rency in ter est rates, in stead of do mes -
tic in ter est rates, are used in the analy sis. This avoids risk, tax and regu la tory dif fer -
ences be tween the in ter est rates se ries. Thirdly. the data in clude more re cent
ob ser va tions (from July 1978 up to Sep tem ber 1997). This al lows us to cap ture
some re cent phe nome non in the analy sis. Fi nally, in ad di tion to the long- run analy -
ses, short- run analy ses are per formed for four coun tries, some of which have not
been ex am ined in the ear lier stud ies.

  The pa per is di vided into four sec tions. Sec tion 2 is de voted to the dis cus sion
of the model. The em piri cal re sults and their im pli ca tions are dis cussed in Sec tion
3. A Sum mary and con clu sion are pre sented in Sec tion 4.

2. The Model

One of the most gen eral forms of the Fisher equa tion can be writ ten as fol lows (see
Lu cas (1978) and Crow der and Hoff man (1996)):

( ) . ( ) ( ( ), )1 05− = + + −τ γR r I Var I Cov Log C It t t
e

t t t∆ (1)

where Rt, = nominal interest rate for period t (known at the beginning of the period), 
rt =  ex pected real interest rate for the pe riod t, It, = inflation rate for the period t, I t

e

= Et(It) = the expected inflation rate, Ct = level of consumption in pe riod t, and τ the
marginal tax rate of the marginal investor which is assumed to be constant. In equa -
tion (1), γ represents the coefficient of relative risk aversion. All the rates are
continuously compounded rates. If it is assumed that the real rate is stationary with
fixed mean real interest rate (ρ), one can replace the expected real rate by ρ without
affecting the nature of the relationship. Furthermore, if the inflation expectation is
assumed to be ra tional, then the following relationship between the expected
inflation rate (I t

e ) and the actual inflation rate (It) can be established as follows:

I I ut t
e

t= + (2)

where ut is the sta tion ary zero mean ran dom pro cess. Then, the Fisher equa tion can
be re writ ten as fol lows:

I R ut
e

t t= − − − +( )1 τ ρ φ (3)

Or,
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I R ut
e

t t= − − + = +( ) ,1 τ θ θ ρ φ (4)

where φ γ= −05. ( ) ( ( ), ).Var I Cov Log C It t t∆

  There fore, the long- run re la tion ship is usu ally es ti mated us ing the re gres sion
of the ob served in fla tion against the ob served nomi nal in ter est rate as fol lows:

I R ut t t= + +β α (5)

where the es ti mate of β pro vides the es ti mate of (I - τ) and the es ti mate of α gives
the es ti mate of −θ.

A. Long- Run Fisher Re la tion ship

Equa tion (5) can be used as a ba sis for the analy sis of the long- run Fisher re la tion -
ship. As ex plained by Mish kin (1992, 1995), the long- run Fisher re la tion ship is the
re la tion ship be tween the nomi nal in ter est rate and the in fla tion rate. On the other
hand, the short- run Fisher re la tion ship is the re la tion ship be tween the change in
nomi nal in ter est rate and the change in in fla tion rate. In this sense, equa tion (5) can
be used to test the long- run re la tion ship.

  Whether an Or di nary Least- Square (OLS) es ti ma tor can be ap plied to equa -
tion (5) de pends on the na ture of the two se ries (nomi nal in ter est rate and in fla tion
rate). If both se ries are sta tion ary, then one can ap ply the OLS es ti ma tion tech nique
in test ing the long- run Fisher equa tion. How ever, if one or both se ries are non-
 stationary (i.e., if one or both se ries con sist of unit root), then OLS es ti ma tion can
not be ap plied with out fur ther tests.

  If only one of the se ries is sta tion ary, then there can not be a long- run (sta tion -
ary) re la tion ship be tween the two se ries. In this case, the long- run Fisher re la tion -
ship does not ex ist. How ever, if both nomi nal in ter est rate and in fla tion rate con sist
of sin gle unit root, then there may or may not be a long- run sta tion ary re la tion ship
be tween the nomi nal in ter est rate and the in fla tion rate. If the two unit root se ries
have a sta tion ary re la tion ship, then the two se ries are said to be co in te grated.
There fore, the ex is tence of the long- run re la tion ship de pends on whether or not the
two se ries are co in te grated.

  In this case, we need to use a co in te gra tion test in or der to de ter mine if the
nomi nal in ter est rate is co in te grated with the in fla tion rate. A few dif fer ent tests are
avail able that can be used to test for co in te gra tion. In this pa per, we use the maxi -
mum like li hood es ti ma tion tech nique de vel oped by Jo han sen and Juse lius (1990).
This method is con sid ered to be more ef fi cient com pared to the residual- based
two- step pro ce dure de vel oped by Engle and Granger (1987) (see Enders (1995),
Chap. 6, Sec. 7). Fur ther more, this test will lead to the so- called co in te grat ing vec -
tor, which can be used to ob tain the long- run re la tion ship be tween the two se ries in
the form of an equa tion.
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B. Short- Run Fisher Re la tion ship

As ex plained above (see Mish kin (1992, 1995)), the short- term re la tion ship is
given by the re gres sion of the change in the in fla tion rate against the change in the
nomi nal in ter est rate. In other words, the short- run Fisher re la tion ship is given by:

∆ ∆I Rt t t= + +δ δ ν0 1 (6)

where ∆ rep re sents the first dif fer ence op era tor (i.e., ∆I= (1 — L)It = It — It-1 ) and vt

rep re sents the re sid ual term. This is the equa tion used by Mish kin (1992, 1995).
Strictly speak ing, the short- run Fisher re la tion will hold if δ0 = 0 and δ =(1 - τ). In
other words, any short- run change in in fla tion will be fully re flected in the in ter est
rate.

  As far as the es ti ma tion of equa tion (6) is con cerned, the OLS es ti ma tion tech -
nique will be suf fi cient. In gen eral, there will be no need to use the co in te gra tion
test. This is be cause, even if the two se ries are non sta tion ary, they gen er ally con sist
of sin gle unit root. There fore, the first dif fer enced se ries will be sta tion ary, and
hence the OLS es ti ma tion tech nique will be valid and can be used to make in fer -
ences about the short- run re la tion ship be tween the nomi nal in ter est rate and the in -
fla tion rate.

3. Em piri cal Re sults

In this pa per, the short- and long- run Fisher equa tions are es ti mated for US, UK,
Can ada and Ja pan. The monthly data on 1- month Euro cur rency in ter est rates are
used to rep re sent the nomi nal in ter est rates. All the in ter est rates are mid dle rates.
The monthly in fla tion rate is cal cu lated based on the CPI for each coun try. All the
rates are an nu al ized con tinu ously com pounded rates. The data are ob tained from
Da tas tream. The sam ple pe riod cov ers from July 1978 to Sep tem ber 1997 (i.e.,
sam ple size N = 231).

  In gen eral, the raw prices in the CPI are sam pled at dif fer ent times over the
course of a month. Thus, the CPI in fla tion rate meas ured from month t to month
(t+1 does not cor re spond to the 1- month Euro cur rency in ter est rate ob served at the
be gin ning of month t. In this pa per, 1- month Euro cur rency in ter est rates in the mid -
dle of the month are used in the analy sis. This will mini mize the prob lem as so ci ated 
with non- overlapping pe ri ods.

  It is im por tant to note the char ac ter is tics of the data set used in the analy sis.
Firstly, monthly data on the 1- month nomi nal in ter est and in fla tion rates are used.
This avoids the over lap ping prob lem as so ci ated with the use of the monthly data on 
3- month or 1- year in ter est rates and in fla tion rates. Fur ther more, the monthly data
pro vides an op por tu nity to in cor po rate the higher fre quency com po nents of the se -
ries in the analy sis. When the quar terly or an nual data are used, these higher fre -
quency com po nents are av er aged out. Sec ondly, Lon don one- month Euro cur rency 
in ter est rates are used to avoid the risk, tax and regu la tory dif fer ences be tween the
in ter est rates se ries. Thirdly, the data in clude more re cent ob ser va tions (the 7/1978
— 9/1997 pe riod.). This al lows us to cap ture some re cent phe nome non in the
analy sis.
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  The his tori cal se ries used in the analy sis are plot ted in Fig ure 1. From the fig -
ure, it is clear that the monthly in fla tion rates are more vola tile com pared to the
monthly in ter est rates. This is also clear from the sum mary sta tis tics given in Panel
A of Ta ble I.

  For the sam ple pe riod con sid ered, UK has the high est av er age in fla tion rate
and Ja pan has the low est in fla tion rate. Simi larly, UK has the high est av er age in ter -
est rate and Ja pan has the low est av er age in ter est rate. UK seems to have the most
vola tile in fla tion rate and US seems to have the least vola tile in fla tion rate.

  The cor re la tion ma trix is given in Panel B of Ta ble 1. The cor re la tion co ef fi -
cient be tween the nomi nal in ter est rate and the in fla tion rate seems to be quite high
for each coun try ex cept for Ja pan. This is partly be cause for Ja pan the in fla tion rate
is quite vola tile whereas the nomi nal in ter est rate is quite sta ble.

  How ever, it is im por tant to note that the above de scrip tions of the se ries are
very rough. Now, we pro ceed to per form a more for mal analy sis of the re la tion ship
be tween the nomi nal in ter est rate and the in fla tion rate. We first look at the long-
 run re la tion ship. As men tioned be fore, the long- run analy sis can be based on re -
gres sion equa tion (5).

  Be fore pro ceed ing, we must first de cide whether we can sim ply use the OLS
es ti ma tion tech nique or we need to use the more ad vanced co in te gra tion tech nique. 
There fore, the Aug mented Dickey- Fuller (ADF) unit root tests are per formed on
each se ries. The re sults are given in Ta ble 2. From the ta ble, it is clear that all the
eight se ries con sist of unit roots. A fur ther unit root test on the first dif fer enced se -
ries (not re ported in the ta ble) con firms that each of the se ries con sists of a sin gle
unit root. This calls for the use of co in te gra tion tests.
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  The co in te gra tion test re sults are also re ported in Ta ble 2. The co in te gra tion
tests in di cate that there is a sin gle co in te grat ing re la tion ship be tween the in fla tion
rate and the nomi nal in ter est rate for each coun try. The co in te grat ing vec tors are re -
ported in Ta ble 3. For ex am ple, ac cord ing to the co in te gra tion analy sis, the long-
 run re la tion ship be tween the US in fla tion rate and nomi nal in ter est rate is given by:

It =0.5104Rt  + 0.0047.

  Simi larly, the long-run re la tion ship for other coun tries can be ob tained from
the in for ma tion given in Ta ble 3.

  Once it is es tab lished that there is a sin gle co in te grat ing re la tion ship be tween
the two se ries, we can es ti mate equa tion (5) us ing the OLS es ti ma tion tech nique.
The re sults of the OLS es ti ma tion are sum ma rized in Ta ble 4. In ta ble 4, the mar -
ginal tax rates are also re ported. Look ing at p- values for β , it is clear that there ex -
ists a long- run re la tion ship be tween the in fla tion rate and the nomi nal in ter est rate.
This is also con firmed by the co in te gra tion analy sis. Ta ble 5 pres ents the long- run
re la tion ships ob tained from the OLS tech nique and the co in te gra tion tech nique.
The re sults are quite simi lar.

  We will now ana lyze if the long- run re la tion ship strictly con firms to the
Fisher re la tion ship. It is clear that there ex ists a strong posi tive re la tion ship be -
tween the in fla tion rate and the nomi nal in ter est rate. This is true for each of the
coun tries ana lyzed. The im plied mar ginal tax rates are dif fer ent for dif fer ent cur -
ren cies. It is as low as about 5% for the in ves tors who in vest in the Brit ish pound
and as high as about 50% for those who in vest in the Japa nese yen. Al though the
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range of mar ginal rate rates is wide, it is rea son able to con clude that there ex ists
strong evi dence in sup port of the long- run Fisher hy pothe sis.

  The short- run re la tion ship can be ob tained by es ti mat ing the re gres sion equa -
tion (6). Since all the se ries are found to con sist of sin gle unit root, the OLS es ti ma -
tion can be used in es ti mat ing equa tion (6). There is no need to use the
co in te gra tion test.

  The re sults of the es ti ma tion of equa tion (6) are sum ma rized in Ta ble 6. The
re sults in di cate that there ex ists a sig nifi cant posi tive short- run re la tion ship be -
tween the in fla tion rate and the in ter est rate for the Brit ish pound and Japa nese yen.
This is evi dent from the p- values for δ1. How ever, the posi tive short- run re la tion -
ship is sig nifi cant only at the 10% level for the US dol lar, and it is in sig nifi cant for
the Ca na dian dol lar. This re sult is a lit tle dif fer ent from the one ob tained by Mish -
kin (1992), where he does not ob tain any sig nifi cant posi tive short-run re la tion ship
be tween the T- bills rate and the in fla tion rate for US.

  As for the strict short- run Fisher re la tion ship, we need to look at the im plied

mar ginal tax rates as be fore. Al though the mar ginal tax rates for UK and Ja pan are
nega tive, they are not sig nifi cantly nega tive. There fore, we can con clude that the
shor t-run Fisher hy pothe sis holds for UK and Ja pan. Simi larly, it holds to a lesser
ex tent for US. The re sults in di cate that the posi tive short- run re la tion ship be tween
the in ter est rate and the in fla tion rate is not as uni ver sal as the long- run re la tion ship.

4. Sum mary and Con clu sion

In this pa per we have ana lyzed the short- and long- run Fisher re la tion ships for four
dif fer ent cur ren cies us ing 1- month Euro cur rency in ter est rates and 1- month in fla -
tion rates. For each of the cur ren cies con sid ered, the evi dence sug gests a sig nifi -
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cant posi tive long- run re la tion ship be tween the nomi nal in ter est rate and the
in fla tion rate. This is con sis tent with the long- run Fisher hy pothe sis. Al though the
range of the im plied mar ginal tax rates for dif fer ent cur ren cies is found to be wide,
it is rea son able to con clude that the long- run Fisher hy pothe sis holds in its strict
sense.

  As for the short-run Fisher relationship, the positive relationship between the
nominal interest rate and the inflation rate seems to hold for UK and Japan.
However, this positive short-run relationship is only significant at the 10% level
for US and not significant for Canada. Therefore, the evidence regarding the
short-run Fisher relationship is not as universal as the evidence for the long-run
relationship.
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