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Do Interest Rates Help Predict Inflation? 

T ht: primary responsd)ility of a <:~ntr;J1 bank is 
to prt:st:rve the va luc of its nation's currency. 

In (h~ U nit~d States. thc Federal Ikse:rve System 
allc:mpls 10 meet this rcsponsihility by pursuing 
111onc:I:II)' policic:s IIlal prornOfe C:(.'( )o( )lllic gro~1 h 
without fueling inllati()[l . Achieving sustained 
no ninll ;Hionary growth j.-; complic:llcd by the fact 
Ihal changes in mOllet;lry policy atTel'l the economy 
wilh : 1 hi}: Thus. the successful (:onduct of mone
tary poliq' requires rcli:lble foreGI.~ts of both 
infbtion and economic activity. 

A plot of Ihe threl'-month US. Treasury bill 
rate and subsequent quaneriy inll:ll ion suggests 
Ihal inlerc:!'>\ rales may tuntain infonllalion about 
future inll'ltion (Fip,lIIl! I) Indeed. rt:ccnt research 
indit~ll ... s that lIloVemt'J\IS in imel1.:'st r.ltes are help
ful in predicting innation (Uernanke 1990; Fama 
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Three-Month Treasury Bill Rate and CPI Inflation 
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1990; Mishkin 1990a, 1990b; Frankel and Lown 
1991). Interest mte movements may, therefore, pro
vide {he Fedcral l{eSCtve with information useful 
in cond ucting monel:IlY policy. In fact, some mone
t:uy policymakers (johnson 1988) have :Iuvoca(ed a 
strategy for conducting policy b:lscd on monitoring 
scveral fin.mcial varia hies, induding interest r~Hes. 

While: the studies tiled above have addressed 
the question of wbetht'r interest rates, by them
selves. hdp pn.:dic\ inflation, more relevant to 
policymaking is tbe qllestion of whether adding 
interest r..ues to tr'.Iditional models for forecasting 
inflation yields any improvement in the models' 
foreca~linK ahility This ll nide examines whether 
intert.'SI r..ues provide information about innation 
beyond that containt."<.I in traditional models. For 
two re:ISOIlS we focus on inflation as measured by 
the consumer price index (CPO, First, existing 
studies or the predictive content of interest rates 
usc the consumer pricc index almost exclUSively. 
Secor1d. because they al~ not distoned by transi
tory shifts in the composition of output, flxcd
weight indexes like the consumer price index give 
a more accumte picHire of ncar-term ch>lnges in 
Ihe COSI of living Ihan do variable-weight indexes. 

The first sect ion o f the :utide revicws the 
economic intuition undc:rlying thl.! connection 
between interest rates and inllation. Tht: second 
section pre~ents evidence of the power of interest 
lenes. by themselves. to pr(:ciict near-tenn inllation. 
Consistent with previous studies, we find Ihal 
although int ... rest rates arc quite helpful in explain
ing movements in inll'llion during the 1960s and 
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Table 1 

Inflation and Interest Rates 

MltrglNiI Significance Level 

DV 3M 3MFF IOY3M JOINT 

A • .000 .034 ,012 .000 

B. • 733 .920 .059 296 

C. •• .006 .000 .483 000 

D. M .146 .862 .671 .168 

Sample periods 

A. 1959:1 - 1979;4 
B_ 1980 1- 1991:2 
C. 1959 1- 1979:4 
o 1980 :1- 1991:2 

Definitions 

DV • dependent variable 10 the regression 
l't • change ioganthm 01 the consumer price Index. 

l!.n • change in l't 

3M • Interest rate on three-month Treasury bills. 

DV 

3 

3 

8 

2 

Number of Lags 

3M 

8 

2 

3MFF 10Y3M 

6 5 

5 

R' 
899 

618 

_493 

265 

3MFF • dltterence between 3M and Ihe lederallunds rate. 
lOY3M . difference between the Interest rate oillell-year Treasury bonds and 3M 
JOINT . ma/gmal Sl{lnlhcance level from a test 01 the hypotheSIS that the coelhcleflls 01 allinlerest rale variables 

are equal to zero. 

NOTE All .ogressoons were canled OUI usmg tile RATS regresSion pacto.age, VelSOOfl 3 0 
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fo n. .. --<::b tll1g Ill{xkb ,tnd l 'X:lIllUK', \\ Ill'l l ll'r i ll('I(ld ing 
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1: l1 es do po.~Sl"s:, maq,.:i n:d l-xpl:II1:ll flrr j){I \\lT ill Ihl" 

prl.." 19HO sa m pll" I'UI"I IIl"ril \{l r..:. this i lll'l"l":I " l 'd 
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fo n':Chtin).: perfonll.I1l<:e of tIll,: r1\Il:o- t 1-l<'rll'r;11 of 
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tile kH-1 o f int1:uion and the t han}.:e in lnll:u lon. 

hoth \\'il h and \\ ilho\ll Ihe hl.:lp of intl"rt--.l 1~l\e .... 

\X'\! fi nd that hettl'r intlat ion rtlrt'ch l ~ :Ifl' nhl:!i nnl 

from m odel .. that l-;.. p l:l lll Ihe cll:! n ,L:'" in inlbtlo n 
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th:ln IrOIll 11Io"kb Ih:1I l" p Llln thl' k,,,,:l of mtb
llt,n ,\lo reO\lT, \\l' fi nd Ihat ,n ll'IV"l raI l'" impro\'t:' 

0111' .! h ll l! ) 10 p lVdil"l IlI.',l r t,,'rrll t h:Hlge .. III inlb .. 
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The relationship hc twccn interest 
rates and inflatio n 

I n ,L:elll-rai. thl' l 'XIXTlt,:d real rl"t u rn on:1 

loall \:qua l .. thl" n0ll1 i l\:11 rl'hlrn Il" ...... t he l'xpo.:cll 'd 

r. lll' of inlbl io rl Turllln,L: Ihh n:bl ion .. hip around, 
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\\ Iwr\.' I, I I" th .. - r1l:trkl" i ntere .. t r; l\e ;11 time 1- 1. 
I~ I i .. lh .. : .. :xpn ll'<.l fl'al mIen:.'" rail' at lime 1 - 1. 
and 1%"; i .. 11K' l ';"P",'{·I..:d r,I1 .. ' o f IIllb tion l"lCt\\t't'n 

rx:ru KI 1 - I and 1"lCI'iod I. I f till" n: po.:('tl'<.\ rcal 
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interest rate is constant, then movements in ex
IX'Cted inflation will be rCflC(1ed, one fo r one, 
in movemenLS in the m:lrkct intCl\."St rate. More 
gcncrdlly, as long as the expected re:11 interest 
mte is not l-'orrcJ:lled with the market interest mte. 
analyst .. can infer a I-percentage-point increase in 
expectatiort'i of inflation from a I-percentage-point 
increase in the market interest mtc. Of course, 
insofar as analysts arc able to find variables Ihat 
control for movements in the expcClL-d rea l interest 
rate. they will be able to improve the accurdCY of 
their estimates of expected inflation. Ilowever, 
even exact estimates of cxpected inflation are 
of lillie ust:: unless expcCled inflation is, in turn, 
an act'urme indicator of realized inflation. 

Simi1:Lrly, the expected challge in inflation is 

( I') " - " =11, - , ,I-I" -<: ), 

where Jrl-l represents the realizl.-d rate of inllation 
between period t - 2 and period t - I and where 
(~l ~ IH - )'f'_I) is the ex post real rate of return on 
a loan made in period t - 2 that matures in period 
1- I. If expected changes in the real interest rate 
are not ("Orrelat(.'(.] with changes in the market 
interest ratt.'-as will Ix: the case, for example, when 
the real intere~t rate follows a ra ndom walk
then a l-percentage-point increase in the market 
interest rdtc can be used to infer a I-percentage
point increase in expectatio ns of the change in 
inflation. Variables correlated with the expected 
change in the rcal interest ("'dte will allow analysts 
to control for the ch:mge in the real rate and 
thereby imp rove their forecasts of the market 
expect:ltion of the change in inflation. This market 
expectation m:ly or may not be a good predictor 
of the actual cha nge in inflation. 

Before mov ing on to furthe r analysis of the 
additiona l predictive content of nominal interest 
r.lies. we briefly review the evidence that move
ments in nominal interest rates, by themselves, 
Cdn help prediCt future inflation or future changes 
in inflation. 

Infla tio n and inle rest rates: 
the e x isting evide nce 

A st udy by Fama (1975) first showed that 
interest rolles might be useful for prediding inflation. 
For the period from 1953 through 1971 , Fama 
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fou nd that the level of one- to six-month Treasury 
hill rates provided information about future infla
tion beyond that contained in lagged values of 
inflation Additionally, Fama 's results suggested 
that all the varialion in one- to six-month nominal 
Treasury bill mtes during this period was due to 
variation in expcct<..'(.] inflation, rather than varia
tio n in ex]X.'Cted real interest rates. 

Hess and Bicksler (1975) showed that Fama's 
finding o f a consta nt real rate o f interest was 
specific to the sam ple period he examined. How
ever, Fama's other resuh--that market interest 
rates provide information about future inflation 
beyond Ihal obtained from lagged values of 
inflatioo- has been confirmed by subsequent 
stud ies (Failla and Gibbons 1982, 1984). 

Table I demonstrates the usefulness of 
interest mles in explaining inflation and changes 
in inflation. Line A, for example, summarizes results 
obtained when quarterly CPI-inflation data from 
the first quarter of 1959 through the fourth quarter 
of 1979 are regressed on three lagged values of 
inflation and several interest rate measures. l The 
interest ra te measures arc the three-month Treasury 
bill rate, six lags o f the difference be[Ween the 
three-month Treasury bill rale and the fedeml 
funds rate, and five lags of the difference between 
the ten-year Treasury bond r'dtc and the three
month Treasury bill mte.l If the expected real 
intcrest rate were constant over the 1959-79 
]X:riod (apart from white noisc) and if market 

, InflatJCfl is rTl6awred as lhe /ogarilnmic difference of the 

daIS series CPI-UX (U S BUleauo/Labor Slatistlcs). which 

tl98IS /loosing cosls on a rental·oqulvaltmee basis Two 
dummy van"aoles were included in tf18 rsgrossions 10 cap. 
ture tnelfllP8Ct of ff1e Nixon Administration wage and price 
controls Tile ~'rst dummy variable IS !.KIlty over the 8ClI.Jal 

period of prICe controls (1971 .~1972·4)< and ffIc second 
durrmy variable is (NlItyover Ifle penod lITm8dtare/y follow.. 

ing the prICe conllol$ (1973. 1-1974 4) 

, A11lfltBfesl rates are qvartBfty averages We used Akaike·s 
final predlcllOfl Bfror (FPE) cmenOl'1 fOdIoos8the apptopt"f. 

ate lag qfh f« 8adl nght-hand-S<de variable The FPE 
$lO/JSlte (AAaille 1969) measures a regressions ~ 

square prfKhc/tOfl.,or We used the FPE srafl$lic, along 

... tn II methodology OIJI/lned by HsoM> (1981). fO dclermne 

the orticr In \01IotCII I8g-1cngrn selecrlOflS were made A 
maunum oI81ght IBgs was allowed 



expccl:nions of inflation differed from realized 
inflalion by only :1 white-noise error, then equa 
tion I would imply a coeHkient of unity on the 
three-momh Treasury bill mit.: and zero cocfftdents 
on all Olh~r right-h:U1d-sidt.: varbhh,-... [n fad . the 
cOt!fficient on the three-month T-l1ill r.t1e is es ti
matt.-'d prcdsely and is within one stand:1f"(1 error 
of unity, hut lagged inflation and the interest rale 

spread .. also have Significant explanato ry power 
for inflation ' Apparently, expos' real relUrns were 
corrdatt'd with both lagged iofliltioo and lagged 
interest rail' spn;:ads over the 1959-79 period, 

A nu mher of studies have sllggcsted thaI 
the relationship between interest r.t1es and infla
tion has broken down or, at ICilst. changed since 
1979' This shift in the intcrest rate-inflation rela
tionship is illustr.lted on line 13 of Tahle 1, which 
presents r~Slllt,~ from :1 regressio n of inflation on 
lagged infl:lliol1 and sever.1 1 intl.!L'e.~t rate measures 
over the period from the first quartl.!r of 1980 
through thl.' second quarter of 1991. Note that 
over this later sample period , none of the inte rest 
rate measures help to explain movements in 
infl;lIi()n. 

Simi!:lr results arc o btained when one substi
tutes the cbange in inflation for the IeI'd of inflation 
in the rq:.:rcs.. .. ion equations. DurinR the pre- l980 
period , Ix)th the leve\ of the three-month Treasury 
bill rate and the spread hetw<::cn the three-month 
Treasury hill r.ttc and the fooer.ll fuml .. r:lte have 
significant m:lrginai explanatory power for changes 
in inflation (line C). After 1979, thi.-. exp!:tnato ry 
]X>wcr dis;lppears (line D). 

What :tn:ounts ror Ihe changed rdalionship 
betwl;:en m:lrket interest r.ttes and infl:llion since 
1980? 13rooldly speaking, only tWD explanations are 

• 

• The eSIIf7l8Ie<1 cocflrcl6nf ClfI lfIe 1/lI~f1IOfllh Treasury bill 
,ate IS I 115. WIth II standard errOl 01 0215 

• See. 101 example. CI8Ilda and Fncdman (1984), Hwz.nga 

and MrsMlI'I ( 1986), Bemank8( /990), Fama( 1990). Mrsflktn 

( 199Oa. I99OtJ). at>dJononancJMISIlIun (1991 J Thec/lange 
"' ,he,elatlOflS/ljp09lWHr1l(}reresr ,alCS 8fldlll/la/lOfl1$ also 

eMdenl ..... F.gute I 

• AIsoseeRomcrandRomet tl989)and Ball<e and Fomby 
(I991J 

possihle Either the rdationship between :t<:tual 
inflation and cxpc..'Ctcd inflation or the com:b tion 
hetween movements in nominal interest r.ttcs and 
movC;'lllents in real intcrest r:lIes must have Ix:cn 
different during the 1980s compared with the 
1970s, Evidence exi.-.ts to support each of these 
views (which. after all. arc not mutU:llly exclusive). 
TIlllS, for example, E";lns and Lewis (\99J) and 
R:lymond and Rich ( 1<)92) have presentt:d empiri
cal resu lts suggeSiing that inflation policy is subje<1 
to discrete ~regimc shifts." \ During the 1970s, 
according to these two studit:s, there may ha\"l;: 
hcen a systematiC tendcncy for reali7.ed inflation 
to exceed expectations of inn:nion. This app:trent 
hias in expectations wml ld he rational if. owr Ihis 
period, people had fdt that the Feder.tl Reserve 
might soon adopt a ,~tronger anti-infl:Llion:lry 
st:Lnce, Beginning in late 1979, according to many 
ohservers, the federal Rcscrvc did indeed launch 
a campaign to bring down the r.tte of inflation. 
Therefon;:, the seeming hi:l); in inOat io nary expec
tations likely wa); eliminated. or even reverSt.'d in 
sign , afte r 1979. Thu);. :t plaus ible case can Ix' 
made for a SlKklcn ... hift in [he relationship hetwl."'Cn 
expeL1ed infl:llion ((he infl:l1ion incorpor.ltcd into 
market interest r.ues) :lnd realized inflation (the 
infl:l1ion we arc altempting to explain in o ur 
regression (:qllation .. ), 

The view thaI the correl:llio n betwcen 
nominal interest r.ue); :md re:11 interest r.ues may 
h:I\'1;: been altered has re<.:civcd indirect suppon 
from t:mpirical sludics d(X'umenting a shift in the 
rcl:llionship between nominal interest r.L1es and 
real economic activity- a shift that apparently 
occurred at alx mt the same time as the shift in the 
rclationship between nominal interest r.L1es :Ind 
infl:ltion Bernankc (19<)0) documents the cha nged 
rclationship octwccn interesl r:ltes :lnd real a<:tivity 
and uiscussl.!s financial innov:Llions that may have 
1"lL1.:.'n responsible for the change. Expected real 
rctU!l1S, though not dirct1ly ol"'ISClvable, :Ire thought 
10 he closely rel;Ltl.-o 10 movement" in real eco
nomic activity (Ch:lpman 19<)1), 

In summary. exi ... ting studies indi<::'lle thar over 
some , .. ample periods, interl."'St r.lll.'S ~md inteTCst mte 
spreads have provided informatio n useful in 
explaining or predicting ,uovements in inflation . 
Howe\'t'r. thcM.' l)tudies have only eX:II11int:<.1 
whedler l11;LrKet intcrc ... t r.ttc.."'); h:n'c explanatory or 
pn.'<.Iictivc power heyond Ih:lt cvident in the history 

federal Rescn 'c Bank of [)allas 



of innation itM:lf." In tht, analysis that follows. we 
adopt a lIIore stringl;:nt test of the u.'it-fulness of 
interest r.lles in prL"{lil1ing innation. In ]Xmicular. 
we ex:uninc whether markL1 interest •• lIes provide 
information ahout price movement" heyond the 
infonnation inc1udL-d in v:triahles tradition;llly ust.""(\ 
to forecast innation. &:sidcs inter!::.t r.lIe ..... Ihe 
variables we consider ;In: 1llC;ISurl'S of money 
gro"1h. Ihl! velocity of money, the rclativc price of 
energy, productivity-adJusted w;lges. and ()utpul
market .!.lack. Wt: first eSlim:lIe empiriell modds 
that rely solely on the . ..;c non-inlere .... t-r.lh: varlahles. 
thcn IC."I whcthcr :tdding inll'rest fates 10 tlh.: 
models . ..,ij..:nifk:mtly implUves Iheir JX'rform:lOo.:. 

Spec ificatio n of trad itio nal inflatio n models 

r.,·lost e('Ollomists would :lj..:n:e that over tht: 
long tt:1"1n. inflation b <ktt:rmined hy the rate of 
Illont:y growth rcbti,,\.' 10 tht: l~lI(' of pott:ntial 
output growth. Tll\.'re is t'onsidt:r:thly ks." con
."t:nsus alxlUt the fa(.:tors Th:lt innut:nn' ne:lr-Ienn 
movemenTS in inn:ltion. Two pamdi/-tllls. th\.' 
Illonetari:-.t :Ind Phillips-CUi"l' approadles. havc 
dominated the elllpiril'al Iiler.lIure on near-teml 
movements in innation In th\.' mom:tarist ]Xlr.l
digm. inn:nion i:. GIUS(.-d hy money-supply growlh 
in cxcess of money-dem:tnd grO\\·th-in othcr 
words. by -too much moncy chasing [(X) fcw 
g<XXI ... - In monctarist lll()(tcis. pa ... r mon!.:y wowth 
i ... Ihe prim:lry dert..'rmin:Hu of nt..'ar·t!.:rm move' 
ments in innation '1111..' l'hillips-curvc p:lmdigm, in 
eontr.tst. attribules !lear-term mO"ements in inna
tion to v;lri:ltions iI' execs. .. dcm:lnds on Ihe bl)()r 
or output !lwrkets. [n l'hillip~-(" ur\'e Illlxlels, 
variablt:.~ That proxy for tht: ~ap ])ctwCl'n current 
OUlput ;md the full -cmrloyment level of out put 
Pl:tY;H1 impOl1ant rolt..' in determining infl ation. 

~/t..' e~timate V:lri:tnts of hoth mOlletarist :Ind 
Phillips-cur\'\.' mooels, :IS well as :I ~eneral model 
that draws upon both par.ldigms. Estimalin~ 
scverJ.l inflation modds allows liS 10 dt..'ten11ine 
whctllt..'r our rt..'."ull:. afe rohust wilh n.:sIX-""(;t to 
model specific:llion. Testing for rohustness i." 
import"nt, given the currcnI lack of consensus 
ahout whkh inflation p:lradigm i .. :.upc;rior. 
A monetaris t model of inflation , A typical 
monetari:.t mcxlcl of inn:llion 1:lkes thc fonn 

(2) Jr, = (I + L I"e + L. c,I\I", + L d i 
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where Jr is innation , M is money growth, E is an 
em:rgy·slux:k variable, and thc lowercase letters 
dl..'note parJ.mctcrs to he estimated. We use the 
logarithmil' differencc of the M2 monetary aggre
gate as OUT Olt..'aSlIrt: of money growth and usc the 
growth r..ue of tht..' producer prict! index for fuels 
and energy rc!ati\'c to the overall producer price 
index as our t..'nergy·shock variable. ' All data are 
quarterly, mnnin/-: from 1959 through the second 
qU:1l1er of 1991 

Beforc cquation 2 I.:an be estimated. several 
tedlOil'ill issllc:' n!.:ed to be addresS(.'d . The first 
I.:Onl'l'rnS :Ippropriate lag lengths for Ihc right. 
ha nd-side variables in the equation Choosing:1 
))1(xlt..' l with hlgs that arc tex:) ~hort can result in 
hiased ct>limates, while choosing lags that arc too 
long can I"l'sult in inefficiency. We rclicd upon 
Akaike's ( 1969) final pr<.-didion crror (FPE) criterion 
to sekct the appropri:l1e lag ICI1gth for each right
h;lOd· .. >ide vari:lhle in our regrt..'ssions. 

A .-.ccond tt..'chnic;ll issue is the stationarity of 
lhe rq.:re ... sors in L'qllation 2. If any of its right
h:lI1d·side v:lriahles have nonlrivi:11 trends, then 
misleading conclu .... ions may rt.'Sult from hypoth<.."Sis 
(t..'stin/-: For this reason. Dickey-Fuller tests were 
u!>Cd to en:.ure th:l\ all right·hand-side variables 
enterl.-d in (2) arc sl:lIionary" These tests ~fJ.ve 
amhi~uollS re~lIlts fo r the :.tationarity of inflation. 
111ercfore. (2) was eSlimiited Iwice: once with 
inflation as the dependent variable and once with 
thc <:hange in inflation as the dependent variable 9 

• Tile exceptIOn Is Bemsnk6 (/990). who also mcludcs a 
I1lstOfy 01 the U 5 Commercc ();;JpSrlmenr"s Index of lead· 
ing matestors 

We also exsmmcd fIlOo'lEIl/lfist models using the 51 Louis 

fIlOo'lEItllty base. ratfler than M2. and lO(Jnd flO qualitative 

dIfferences in lew/IS Separalely. we 8xamlflcd modets If! 

which the CflCf"gy·SIIOCk vllrlBbio was Ihe growth ralc 01 

cons(.ll7l(ll"onergycos/s rclalNe to overa" conSIXnCf prices. 

rather lhan Ihcgrowthrate 01 producer enetgyCOSlsre/all'lfi 

10 overall prodlJcer pnces Aga.n. we found flO quahtallW) 

dlffer8f"lC6S III results 

A /IfI'I8 serlOs random varoablc IS said to be statlOflaty jf lIS 

dlstributoon does not dePMd on /me 

• Orflcrencl#'lf1 II random VIII/able lhal IS IlQ'lSla11Oflaty with a 

SIngle U/'IIt 1001 ensures SI/ItlOll/lfll)' 

, 



Table 2 
Tradtflonallnflation Models 

A. Monetarist Model 

Marginal ~gniflcaoce L.evel 

DV 
, 

DV 

.000 

.000 

a. Phillips-Curve Model 

E 

000 

000 

M 

.003 

.002 

Marginal Slgnllicance Level 

DV DV E GAP 

• .000 .000 .013 .. 000 000 .00 1 

C. General Encompassing Model 

Marginal Significance Level 

DV DV W E GAP V2 

, 000 .0 18 000 .093 .194 .. 000 .251 .000 .024 114 

Sample period : 1959.1 - 19912 

Definitions 

V2 

.303 

.006 

M 

001 

000 

DV 

3 

2 

Number 01 lags 

E 

8 

8 

DV 

3 

2 

DV 

3 

2 

R' 

.833 

433 

Number 01 lags 

E GAP 

8 

8 6 

Number of Lags 

W E GAP 

6 8 

8 

~ • change In the logarithm of the relative pnce of energy In the ptoducer pnc(llnde • . 
M • change In the logarithm of the M2 monetary aggregate 

GAP • difference between the logariThm of GNP and the Ioga nthm of potenllal GNP 
V? • logarithm 01 the velocity 01 M2. 

V2 R' 

2 .829 

2 .476 

V2 M R' 

2 856 

.473 

W • change in the Ioganthm of the ratio 01 compensation per hour to output per hour In the nonfarm business 
seclor. 

NOTE: For lurther e( planations. S{le Table 1 

Iksu lt.., ;m.." pn.·:-.... lu .... d 111 '1';11110.: 1. p:lrl A IIK'II I" in il1fl;uil Hl In Iwu hL'1 rq.~rL·.":-ioll i .. :-':I"i;l l cor

n:I:llio l1 or hL"l\·n l."kl·(b"liL"i ty 01 thl' l 'n'or" ;I pro h 
k m 1'1l11hl·n JlClll ·. tl~ td l l iol1 .t1 , : ll· .. h do nOI p .-o v id .... 

l' \ id l"n cl' 0 1' ;1 "lnlt·tur. II Im.:;lk in l'it hl'r mod el .•. , 

T ht" t"Xpl.u':tIOt)' po\\ .. :r of lIw 1ll01ll.·I;lri..,1 

Il\(xkl.., I" quil l' hi~ h CIo.:;!rly. hoth Llgg l 'd mo ney 

g rowth ;md l a~nll'nl'r}:.y p rill'''' hl 'lp L'"pbi n Illl )\'l" 

6 

.. Godfrey Bteusch Lagrangemull1pltet rests wef8 used /Q 

'** 1or.,,1tJI ~ w. ~ • ...".". 01 ~""'('S 
le$l/IO e..,.,..1t;r ~ n.tyHl<DOIIlIot 

~.r.d«hllrF 1estI .... ,1S/tWN$'~oI 1980. 

A Ph i llips · c u rve m odel of inn' llio n . 0 11l' m oli· 

\.lliOI1 for th .. : i'hilli p:- \Ilrn' [I1lb lion Ill(xld b 

prl".'>l·ntL·d hr 11. t1 I111a n . I'orln . ;lI1d SIII;11I (199 1). 
An ;lll I: I('li\ l ' Il': ll llrL' Ilf IIWlr appn ):tl h h Ih:1 1 it 
m; lkl"" l'xplici t till" 11111'11.111:111(· .... o f monq' g rowth 

h lr ]l llt).Hl." l"I n In.,., l! .. In inll:H lIJ1l. \\ h ilL- :1 1II)\\mg 

,,'X, l.''''' (km:ltu l for o u tp u t to inllu .... l)("l' 11\0\"0;;:-

I't.··tkrnl Itcscrn ' Ha nk of Dallas 



ments in infl;nio n over the ncar term. 
Hallman et al. write inllation ;IS a function of 

ta~L"(1 inflation and of the gap lx.'1wccn the current 
price level, P, :md the long-nm equilihrium price 
level, P'. II The equil ibrium price le\'eI is defined 
as the price kvcl consistent with the current 
outstandin~ stock of M2, the aver.Jge vdocity of 
~n (V2'), and the current value of potenti:l!. or 
fllll-employment. real output. u Fonnally, 

(3) p' . 1112+ 1'2' -Q', 

when: Q' is polenti;11 real output and :111 variables 
.m.: in logarithmic form 

A("(:ording to the e'luation of exchange, 
p - .~-T2 + 1'2 - Q, where 1'2 is the current vt:loclty 
of M2 and Q is the current level of output. Clearly, 
if the velocity of M2 tends to revt..'r1 to 1'2' and if 
outpllt tends to reVe!"t to Q', then Ihe price kvd 
will converge to P' Ha llman. Porter, :md Sm:ll1 
;Irgue th:lt this convergence is describt.'"<i hy the 
equation 

(4 ) .111" = -b( p - P' ) 

where .111" is the change in inllation and b is a 
I1xed, positive p;tr:.uueter. From the equation of 
exch:mge, (4) can be rewritten a:-. 

M = -bI(V2 - V2") - (Q - Q')J 

or, more gener.llly, as 

(6) .111" = a - &1'2 + c(Q - Q'), 

where (j is defined as /)1'2'. Equ:nions 5 and 6 art: 
equivalent if c equals h. 

We estimated not only :1 version of the 
Phillips-curve model with the ch:mge in inflation 
;tS the dependent vari'IDle, as in t..'"quation 6, but 
also a version with the level of inllation as the 
dependent v:lriable In hath cases, lagged v:llues 
of the dependent variable werc allowed to enter 
as right-hand-side variables. We used gross 
national product as Ollr measure of output. 
Estimattc's of potcntial output camc from the Hoard 
of Governors of the FL'Cier.l1 Reserve System, As 
with the monetarist models, an energy-shock 
variable and dummy v;lriables for the Nixon wage 
and price cont rols were included in the regres-

Econo mic Review - FOllr1h Quarter 1992 

sions. The Akaike criterion was ust..-d to sck><.:t lag 
lengths, ;lIld Dickey-Fuller tests were applied to 
ensure stat iona rity of the right·hand-side variables. 
Like l-IaUm:m, Poncr, and Small, we found that 
both M2 velocity and the output gap are Slation
;try . Hc{erosked:lslicity and serial correlation did 
nOl appear to be a problem. II Results are pn.>sentc..>O 
in Table 2, p:1n B. 

The explan:llory power of the inflation-level 
version of the Phillips-curve model, as measured 
by itsR1 , is sim ilar to Ih:lt of the corresponding 
monetari~t model. '111C infl ation-change version of 
the Phill ips-curve model, on the Olher hand , has 
somewhat gre:lter explanatory power than does 
thc corresponding monctarist model. Each righl
hand-side vari:lb lc in the Phillips-curve model 
makes ;1 significant contriblltion to the explanation 
of the change in inflation. Every right-band-side 
varia hIe except the velocity of money makes a 
significant contribution to the exphlnation of the 
level of inllalion. 
A generaJ encompassing model of inflation. 
The fin:11 inllation model we estimate includes 
both monetarist and Pbillip. .. -curvc variables. ',he 

., Stncllysoealllllg. IhcHal/mafH'orler-SmallderNalOlQOCS 

/tlfoogh onlY II P IS an If7IP/iCII defla/Ol for some measure of 

/Jf1!}fegat~ OUtpul As a practlC8l maller, fIowevcr. rrKNe

mctlts If! /he C(ltI$(KTI6I" prlCelfldex are fIIgflIy COITetaled 

""'th those n f/loimpllCit gross r'lBtKJ(ltl/ product deltalor and 

gross OOmcSIIC prodUCI denator Consequently. 006 rmghl 

reasonably expect Ihal the set of llaflabies thaI helps 

explain movements In /he <mp!lCi/ deftators WOtJld atso flelp 

explain moV6fTlCflls in me CPI 

" Mehra (1989) advocates an altsrna/we definition of the 

Iong·run equilibrium pncs 16V61 Mehra 's analysIs leads 10 

an ;ntlab'on sQuatlOfl that Includos lfIe cllange In lTICfley's 

oppotluMy cost as a riaht·hand,slae variable Because 

changes in /h(!oppotlurllryCOSlof hOlding rrI(l()8y are highly 

correlaled woth Cll8f1Qes In Interest rates. Iv/ehra's analysIS 

provides e rallOflalc for inclVdmg interest rale measures in 

1116 Klfla/KJf1 aquat.on thai 's an sttems/,ve 10 /he ratJonale 

sMIched earilel in /tHs af/IC1e 

" F tests yJe/d6d strongo'l1(ienCeBgartlSl thrl slructural slabi/· 

Ityof thePhdllps-ClXVefTlOd9iflS/lftlatedlll /eVeI$ formbul no 

tMdencesgsrnst structural slabiittyol /he rrw;JdeI estJmaled 
III chIJnges form Accordingly. etrnough _ present Issults 

lot bolt! forms 01 /he rr'ICJ(k!J/. WIt ~ araaler emohaSlS III 

our analysts on results obtarned from /he IIlflstlOfl-Changc 

"'."'''''''' 
7 



Table 3 
Interest Rates and the Monetarist Model 

A. Inleresl Rale Variables 

1959:1- 1979:4 

DV 
, 

Marginal 
SlgnlUcance Level 

3M 3MFF I OY3M JOINT 

.032 .089 

.dlt .122 .032 

.1 48 

.468 

.025 

.034 

B. Non·lnlerest·Rale Variables 

Number of Lags 

3M 3MFF IOY3M 

4 

4 

1959:1-1991:2 

Marginal Significance level 

DV 
, 

DV 

.000 

.000 

E 

.000 

.000 

M 

.001 

.001 

llloti\'atio n lor L· .~til11: l tlll/-:: 1 /-:t·m."r.11 lIl(xlt:1 01 thi:

typL' l"(>I11C'" frolll rL~'L'nt finuinl-\:-' lh:tt 1110d l·ls 
indll(Iing I)(>tll rll {l1lct ari ... t and Phillip:-'-i..:tlr.e 
l"h :Ir:I(le1"i.~1 ie ...... i).:nilkant I ~ ' o utperform n;l rnl\\"l'r 
modd :-. ( 11 :lslag and Ol.l11cnl 199 1; t\1chr,1 19(0). 

Ik.~ idl's lagged value:-. of Ihe cle(X'ndc:nl vari
allk' (cilllL"r Iht.' k'\cl of intl at ion or Ihe change 
in infblion). 1ll(1)L'Y ).:rtlwth. anclthe OUlpul gap, 
\\"0,.: include faggt.·d \':tilles or t\ 12 VdCKiIY. bg).:ed 
ellt.·r,! . .:y-pril"e .~ hOt·k:-., ;Ind b).:gel! v: tlucs of :1 
1I1t.·:I"Ure of bllor t"().~IS :IS right-hand side \':Iri 
:Ihlt: ... I, Dumllly \ari:lhk's for Ihe )/ixon \\·: I).:C :md 
prkt.· uml1"oL" l"IJillplo.:lC Ihe model. Thl.·rt.· i .~ no 
e\·idl"I1t"t.· of :1 ... [rUt'tur.ll hn::ak in the ).:cncr:11 
I1J( Xlt-1. re,t.:ardle .... s o f \\ hl"till"r [h t.· mcxlel is fOrtllll-

1:l k ·d in lenn .... of I lle k' \'d of infllition or 1111.' 

• 

" The labor-cOSl measure IS dchncd as lhe growth rale 01 
Cc:mpensal.on per hour rstalNfl 10 OUtput per hOur Hl rile 
nQIl/atm /)(JSIIICSS SCCIC)( Mehta (1m} and Has /ag and 

O;!m(JIl/ ( I991} JI'Idude SIfflIIar I8bor-CCSI ~es <fI1hett 
ilnalyses 

1980:1-1991:2 

Marginal 
Significance level 

3M 3MFF I OY3M JOINT 

.165 .01 1 

.978 .016 

.043 

.000 

.000 

.000 

DV 

3 

2 

Number 01 lags 

E 

• 
• 

R' 
.876 

.564 

Number of Lags 

3M 3MFF IQY3M 

4 3 

3 

2 

2 

cha nge in inlblion TIII.: rt: , ... ;Ibo no c\ i(knn' of 

..... ·rbl corrd:ll ion o r IIL·II.·ro"kt.·t!a"'lll"Il\". Ik ... u1!s ;tfl.' 

prl.· .... t.· lll1 ... " in T:lhk 2. pari C. 
Ikcordi n~ to thl! lahl~. Ihe gener. l l IIIc x\t.'1 

cxpl:tirb :1 .... o llli:\\·h:u hi,t.:her propor1io ll of 11ll.· 
v: lri:ttic III in tilt.' kvcl of infl :lIion Ihan do the Jl)one

tari."1 :lnd I'hillips CII I"\'\'! IIIcxkls. /\ 10:'>1 of Ihi" 
innt.·mi:n t: l l e.,\pJan:ttory power C()!l1l"S from 
pnKll lctil·ily-adju:-.lt"d W:l).:CS Tht.: illflaliclrl-ch:ln,t.:t.' 
\·LT:-.iOI1 of Iht: ).:t: n t: l~ d modd pLTfonns 110 hi:ttLT 
1h:1l1 dOi: .... Ill .. · corrl.·:-.ponding l'hiltip:'>·l."l IlY .. · model. 
110\\ 1.'\'t..1". money ;.l!"O\\·t h hl"lps :-.igllific:l lllly in 
l"xpt:tining \':lrialion<; in hoth tht.' !t.-I·d of infbtion 
:Ind Ihi: I.·hangt: In inflation. :md Iht.· \docil )" \:lr i
:thli: i.~ no\\' in:-.ignifiGlnl in Ihe c\!al)g .. · .... rt.·,t.:ri: .... ~ion 

In tlli: cllangl":O; rt.'~1"e'"ion. t tnlik t: l ilt." inflalion· 
!t-\'d fc,t.:rl.·:-.. ... ion. \\ ;lge gro,,·th I.·o nlrihult., .... l ink· 
l.·xpl:l n:I\{)1)· pO\\l"r. 

Additional inrorm:ltion content 
of the interest rate v.ariab les 

To l"x:l1nine tile marginal mf0I"111:1I101l t"C1rl1t.·1lI 
o f inl,,·rl.':-.I [";1Il" .... for fuwrt.." inlbllon. wt.· :Iddi:d 



laggt:d valut..:s of Ih1"(:t..: intert:sl ralt: measurt..:s 10 

the right-hand .~idt..:s of our innalion modds 
Thest..: nW:lSurcs wert..: the level of the lhrec
month Treasury hill ratt..: (3M). lhe spread 
Ix:twet:n thl' Ihrl'l'-l11onth Treasury bill ralt: :lOd 
the ft:der:d funds rale (3MN'"), and Ihe spre:ld 
hetween Ihe tL'n-YL':lr Treasury bond rale :lIld Ihe 
thret:-monlh Trt..:asury hill rale (IOY3M). The 
three-month fatL' was included Ix:cause economic 
theory suggests Ih:]( the r:l!e incorporales markL'\ 
expectations of inn:llion O\'er the coming qual1er 
(comp;lft: wi1h equ;l1ion I). The spread between 
the ten-ye:tr bond r:lle and the three-month bill 
rate was indudL'd heclll.~e previous rese:lTch 
indicates th:1I thi.~ spread is dosely rebted to 

rutun: growth in n:al econol11ic :Ictivity and. 
hence. might conlrol for movements in expectt:d 
re;11 interest r.Hes (Bernanke 1990: Estrella :lIld 
Hardouvdis 1991). The spread Ix:tween the 
three-monTh Tn:asury hill rate and the fedl'r.ll 
funds r.lIe was included p:ully for compldt:nl'SS 
and p;lrtly hec;lust' tIll' fede ral funds rale is the 
intcrt..:st rate that is most nt:ady under the conlrol 
of Ihe mont'tary authority. 

In e:Kh n:gression t..:quation, both the con
stant IeI'm :md tht..: coefficients on the interest r:ll o.;: 
variahles wen: alluwt:'d to differ between the prt,;-
1980 and po~t-1979 s:ltnplc Ix:riods.'~ This split 
W:1S introduced ht'GIU.'>C formal F tests indicaTl'd 
that thl.' codlkients on some interest r.:lle vari· 
abIes in lhe monL'larist :lIld Phillips-curve models 
shifted Ix.'~inning in 1980. A split WllS :llJowed 
even in tIll.' genl'r.11 l11odel. which shO\ved no 
evidence of a structural .~hift. because w<;.· wanted 
to examine whether interesl rates played :1 less 
import:ml rok in explaining movements in inna
tion during th .... 19HOs than during the 1%0.~ and 
1970s. (lkcall thai in regressions involving only 
interest r.lles and Ihl..' bgged level of infl:llion or 
ch:m~e in inll:ition. we found evidence thai the 
m:lr~inal explan:ltory power of interest I~Hes 
d..:dines alkr 1979.) Coefficients on non-iml.'Tl,'sl
r:lle varbhll.'.~ Weft· nmstr.lined 10 be ..:qu:1I across 
the entire 19'59-91 1wriod. 

Wt: found that in the pre-1980 period. thL' 
short t..:nd of the intereST r.lle yield olive has sub
stantial marginal e.'<pbn:ltory pO\ver for [xltli Ihe 
level of intlation :lnd Ille change in innation. 
\\'hile the long end of the yield curve does not. In 
the IXlst-1979 period. holh short-term and long-

Economic Rcvtew - Founh Quaner 1~2 

tl:nn interest rates help to l'Xphlin movements in 
inflalion. Our general encomp:lssing model with 
inten:st r.Hes apparently domiml\es the interesl
r.lte-all~mented monetar i.~t and Phillips-curve 
modds. nOI only in terms of ilS stmctur.d stability 
hut also in tenns of irs ability 10 explain innation. 
In the gcner.J1 modd, ;1 yield curve that is steep 
at its long end lends to signal low, and declining, 
near-term inflation. 
Impact of interest rates on the monetarist 
model, According to Table 3, adding interest rdtcs 
to lhe monel;lrlst model of the kvd of innation 
l~lise:-; the J?! of Ihe regression L'qU:l lion 10 0 88. 
Over the pre-1980 period. the three interest rale 
me:lsure." arc jointly significant at well under the 
,>-percent lcveL Ovcr Ihe post-1979 period, the 
Joint .~ignilkance lev\.'! f:111.'> 10 0.02 percent, indi
cating that the marginal explanalory power of 
interest rales increased during the 1980s. Most of 
th .... m~l rginal explanatory pow .... r of interest mtes 
over the elldy sample period is au:ounted for by 
Ihe level of Ihe three-monlh interest rate, though 
Ihe spread Ix:tween Ihe three-month rdte and the 
feJer.tI funds rate is alsO significant at the 10-
pt!rcent level. The spread Ix:twt;'en the ten-yea r 
and Ihree-month interest r.:nes-representi ng the 
slo lX: of Ihe long end of the yidd CUlvc---doeS 
not contribute Significant marginal explanatory 
power until the 1980s. l~ 

.. Lags on the norHn/crcst-rate va"abJcs were held fixed at 
lenglhs determmed by Akaike's FPE criterIOn 8S app/Jed 10 

the monctilnst. f'hill,ps·curve. and general modets withoul 

m/crest rales The Akaikc cflterlOn was applied separately 

/0 /he prc- l980 and post·/919 Interest rato vllriables to 

determine the opllmal number ol/ags of these variables 10 

be mcluded m lhe regression equal'ons 

.. One explanalron 101 th,srcsu/I - llnd 5JfTIIlar results reported 

later m the arllcle-can be prOVIded Wlthm the context 01 a 

model (such as /hat of Mehra 1989. 1990) m which /he 

opportum!y cost of hoIdmf} monoy IS ono determmant of 

Inflation During the 19605 and 19105. when deposit ralO 
ceilings wcre generally bmding. /he opportunity cost of 

holdmg monoy prmcipally vaned wi/h snort·term interest 

rales Once deposit rate ceilings were abolished, banks 

wero tree to change depoSl/ rales m rcsponse 10 move. 

ments in loan fates- whICh arc relalTVCIy Iong-Ierm- and 
the OpporlUMy cost of hoJding moncy became a funcl10rl of 
/he sproad between IDrIg·lerm and shott-term market mles 

9 
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Table 4 
Interest Rates and the Phillips-Curve Model 

A. Intern' Rete Variables 

1959:1- 1979:4 

Marginal 
S/gnHtclirtce Level Number 01 Lags 

1980:1-1991 :2 

Marginal 
5'gnlflcance Level 

DV 3M 3MFF lOY3M JOINT 3M 3MFF lOY3M 3M 3MFF lOY3M JOINT 

.020 .018 .31 4 

411 .542 422 .774 

.011 

413 

B. Non-Inlerest-Rate Variables 

3 4 

2 

Marginal Significance Level 

DV DV E GAP 

• .00' .000 .766 

", 000 000 .019 

Table 5 

.082 .778 .012 .011 

.589 .026 .001 .00' 

1959:1 - 1991 :2 

Number 01 Lags 

V2 DV E GAP 

.055 3 8 

004 2 • 6 

Interest Rates and the General Encompassing Model : 
Split-Sample Interest Rate Coefficients 

A. Interesl Rate Variables 

1959:1- 1979:4 1980:1- 1991 :2 

Marginai Marginal 
Significance Level Number 01 Lags Significance Level 

DV 3M 3MFF IOY3M JOINT 3M 3MFF I OY3M 3M 3MFF tOY3M JOINT 

, .015 051 990 007 3 .049 .002 .097 000 

'" 596 037 .700 093 4 677 013 .00' 00' 

B. Non-interest-Rat. Variables 

1959:1- 1991 :2 

Number 01 Lags 

3M 3MFF IOY3M 

3 2 

V2 R' 

2 .856 

2 567 

Number 01 Lags 

3M 3MFF lOY3M 

3 2 

3 2 

Marginal Significance Level Number 01 Lags 

DV DV W E GAP V2 AI DV W E GAP V2 AI R' 
, 5B6 012 .000 628 .022 003 3 6 8 2 .895 

., .000 286 000 62' 75' 00' 2 8 56' 

1't.-dc l"3l Rese,,·., Il:i nk o f DaUas 



\I;'hl'n intcn..':-t r.Ul .... arc addl'd 10 monelanst 
' ";Iriahles in an :lI1Clllpt tn explain cbal/p,es in 
inllation. the R! of thl' Illono.:tarist equation riS(:.~ 

frolll O. I,) to 0,6 Colll,t'th·L'iy. tht' inh::rest rate 
IIlI.:a,un,:..; hdp :..i~nitk:lIll ly in t"xpl:lining (.'li:l n).,: •. :s 
III mtl:uion durin).,: hoth the l:;lrly and the Jatl' .~lIllple 

period, A, in thl' inll:ltion-h.:\'d n:gre:-:-Ion, thl' 
hulk of interl' .. t r:lle ... · l1larginal explan:ll0l)' PO'\'l'r 
during the t'arly S:1I11plc period t:ome..; from thl~ 
.,lIon end of the yield nllYC During the 19HOs. the.: 
long l'nd of the yield n1l"\'c ;]1.'><1 1ll:lkcs :1 signifi
cant (.'ontrihuti()ll 
Impact of interest rates on the Phillips-curve 
model. Ik'sllil:- for the Phi ll ip:-'l'ur..-e model 
('1'(//)/" 4) :Ire qu:dit:lllvdy ~illl jbr to those for the 
Illondari:">t modd Illduding interest rates in Ih<: 
I'hillip."-('tI!'\'e equation for tht: Ien:1 of intlat ion 
r:lisl'S thl:' I:'qu:ltion's R:' fl'Orll O.H3 to 086 and 
lai,l:'s thl:' Rl of till' Phillip:-'('ul'\'l' equation for tile 
cll; lIlJ.,:e in mtl:l1ion from 0 -tH 10 0 57. In thl:' lewis 
regre:-sion, o nly :-hort-tenll interl'~t r:llt'S h:lve 
:..ignifiGlIlt m:trHinal expl:m:lt()I)' power in 111<..' carty 
~lIliple (X'riod, while it I." prindpally tht' :-Iopt: of 
the long l'nd of the yidd 1'1lI'\'t' th:1I hdp.~ expl:lin 
rnon:rnenls in intlation du rinJ.: the 1980s In tht, 
rt:gn.':.. ... ion for tht, ('h:tnge in inflation, none of thl' 
intl're:-ol r.lIe Illl'a:-olire' :tre st: lli:-otic:.ll1y signifil':tnt 
during Ihl' c:lrly :..:t111ple period. hut the slope:- of 
hoth the short end and thl' long end of the yidd 
nu'\'e ha\'e suhstantial expt:lIlalol)' power during 
the 19HOs. 
Impact of inter-est rates on the general cn
compassing model. Induding interest r.tte .... in 
I I!I:' general cncomp:t..;~i\lg l1l(xld of intlation 
r:li:">t'S th<..· Rl of t lte le\·d .. rewession from 0.1-16 
to 0 H9 and raise:.. Ihe /{! of the l'h:mges regres
sion frolll 0.47 to 0 ;6. (Compare Table 5 with 
T:dlle 2.) [n bOlh the pre-19HO :l1ld the posl- 1979 
segments of Ihe 1959-91 .~;lInplt- period, mea
sure ... of short-term intere't r.Hes help subst:m, 
li:ll1y in explaining movements in the levt'l of 
intl:lIion :md the change in intlation. In contra . ..;!. 
tile slope o f the long ..:nd of the yk'id clIrn: is of 
lillie help in explaining movements in the level 
of inll:llion or the change in intlalion unti l afler 
1979 Tahle 6 shows th:1I when the cocfficie.:nts 
of tht, intl'f('St rate variahles arc constr.linC'd to 
I'll..' ('()\lst:lnt o\'l;:r Ihe .~am plc period. all three 
intt're:-t r.IIC me:l:>llres 1Il:lk..: a st:llistical1y signifi
emt l'ontriblltion to hoth thl! level-or-inflation 
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and the chan).,:l!-in-inll;lIion regressions 
Induding inter..:' t r:lles among the riJ.:ht

h:tnd-siclc variahles in the regression equ:Hions for 
the geller.tl en(·ompa:-sinJ.: model h:l.s import:1I11 
eff<..octs on Ihl' expl:matOlY power of hoth the 
o utput g:lp :lnd tlK' vdt)(:ilY of money. The ex
pbnatory powl'r of the output gap for the level of 
inflat ion is wt':lken(:d hy the inclusion of interest 
r:lIe" ",hilt- tlt:\1 of \'eI(l("ity i:"> markedly strenWh
ened 1- (Comparl:' T:lhle:-., and 6 with T:lhle 2) 
In the inflation-dlan~e "ersion of Ihe gl'ner:11 
ent:omp:t~:-in~ model. adding interest r.l«..-'S mark
<"-'<.11), redu('es the explan:uOI)' power :lHrihulah1c 
to the Olltplll Hap. The vclocity vuiahle remains 
insignifkant 
Inflation aud the slope of the yield cu rve_ Is a 
.~!eq) yield curve ;1 • ..;ignal of high infl:ltion or of 
low infl:1!ion~ 1:- a :..Icep yield cUI,\,e:t Signal of 
rising inlbt ion or of f:tlling infl:llion? One l':ln 
determinc the lonJ.:-flm dTet:t of:l change in the 
Met:pness of the yield ( 'UTVe on predicted intla
tion. or on the predit'ted change in infllllion. hy 
using tlte ~Ul1l of thl! t:()effici<..'nts attached {O 

lagged v;llue:.. of the intert:st r.ue spre:ld. In our 
estim:lIe o f thl! I('ids version of the gener.tl 
encompa ....... ing tn{)(lcl, this sum of cOt:fficients is 
0.891 (with sland:lrd ermr 0,346) for the sprl'ad 
het\\'l.--cn the three-!llonth r.Ue and the feder .. 1 
funds r.Jte :lnd is -0.403 (With standard error 
0,175) fo r ,he sprelld Ix:tween the ten-year rate 
:Ind the thn..-'C-Illotllh r.IIl' , Thus, a thrl.-'C-Illonth 
intercst 1~ltl! {1t:1I is hi~h relath'c to the feder.1 1 
funds nile siHn:lb a bi}!.b ncar-term nlll' of infla
tion. whiil' :1 ten-yl'a r intt:reM r.ue {hat is high 
relative to lite tllft:e-mOf}lh r.1It: Signals a/oIl' 
near,tenn r.lH: of inflation. 

One: interpretation of theSe results is thaI 
hond market p:tn i c:ipanl .~ eXptXI the Fedenl l 
Ikserve to r.l i .~c the federal funds r.ue qUickly 
when near-term in!lation thre:ltens to he high 
Bel':lusc Ibe thn:e'!llonth ra((: is mo re responsive 
10 cxpected ncar'tenn movements in (h..: federal 
funds rate Ihan is tht: ten-ycar rate, the prospc(1 
o f an increase in Ihe fedenll funds rare mises the 

" This 5181emenl 81so 8pphBS 10 me PhdIiPS-i;r,KVe model 
(Comparo 18b1o <t. p81t B, wrlh Table 2, part B) 
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Table 6 
Interest Rates and the General Encompassing Model : 
Unj,jed·Sample Interest Rale Coefficients, 1959:1-1991:2 

A. Intern l Rate Variab les 

Marginal Significance level 

DV 
, 

3M 

001 

_0 17 

3MFF 

.011 

.011 

B. Non·lnt ...... t·Ral. Variables 

IOY3M 

.004 

.002 

JOINT 

.000 

001 

Marginal Slgnlflcanc. Level 

DV 
, 

DV 

.02 1 

.000 

w 
.000 

.196 

E 

.000 

000 

GAP 

.289 

.518 

V2 

.002 

.134 

M 

.000 

000 

Ilm ... 1..· lllomh r;th: 1" ... ·blln.: !O h0111 til ... · ntrrL"1li fund ... 

r:tl..: .tnt! Ill ... · ll·n·\ ..... u· r.lh.: :-

in lit..: rq.:n.· ....... on ":X p IaUlUl).: (h(/I//.':I ·~ in 

IIltbUO Il . inflal ion Icnd .... !o 1'1 ....... lllll iV ... Iowly tn 11ll" 

f ulllr..:. Illl' :-. t ... 1..· lx·f h !ht: IOllg l'nd o f th..: ~ n.:ld 

( 'UrIl' T im ..... I II ... · MIIII Ii [111.: l · ... li l1u ' ~·( l l·l)dfici t'n '" 

:lu;R'hl'd to Lt.!.!,~l"ll \ .I h ll· ... o f Ih ... · ... ptvad h":I\\"t:'t:'1l 

[ t:"n-~l': l r :lnd 111I'L"l"111onlh m 1crl· ... 1 1.11l'''' I'" ...(1.5().". 

\I il il ... ! .lm!.lr ... 1 l 'rnlr n. I ';:-l , '\ ).:. 1111 .. 1 I )( .... ... il)k inll'r

prt:I:1I1( 1) I ... 111.11 Il ll' F ... ·dt'r.t1I ~l· ... l·l"\l· I:-.Iilougill to 

hI: morl: I tI'l'ly to d l'in.: dow n IH-; 11 1('rl11 tnleres! 

rates II hL'1l infbtiun:II)' pn.· ... :-. ltrL\ ... : 11"(' II :tning th:tn 

\\'111:11 inlbtiol1 :lI"}, prcsslIl"l·s an: hllilding 

1l 

St!f> /tIcM..~('969 33} AIICm. ltlV<'Iy, .1 1..1,geSPfead ~ 

tW('CIlk/l>(l-/(,lm and shor/-lerm lI1/('tL'S/ ta'es may S.gnat.l 

low <1I't'f"I\WI'ly COSt 01 hOId,f'IQ IJU'kOY .... (1 f>8nCe a lOw 

""".-'/~' oIlJ1<)rlt"y A Iowveloc.lyColfl1(lf«'y lend$IO.o7lJ)I~,l 

It ... eq., Ur'(jm pr.ce Ie. .. , 'or anv <} "'n 'ftOt"'Cy WPlJty 

(r~~r'''q do.',,·'.>.lrd t)t~$SU'e .In " .j' 1.-_"" 1f:'_aroOf' Tt>e 

j}<"i·4, .... "If! :"'$ ~ ' IJ'a"d ' ;;w-r II /·"rr ~eJcX,lr s ;;.reiJc, 
"1("',,,Io--,j ," iI St1O.-1rare ''91,', '1i1",1 IIP,I<' ~<" .. ,b (>;n tI>e ie>.-ei 

01-11 '""I.on II"(.I'(l'$SI(It'I 

3M 

5 

2 

DV , 
2 

3MFF , 
2 

10Y3M , 
2 

Number of Lags 

W 

6 

E GAP V2 

8 

8 

2 

M R' 

.891 

'48 

ThL' f(JIiII\\U1).,: "'clli(1Il .lll.lh/t: ... lh .. ' f(ln:c.I ... l lng 

Ix-rl(ll1l1:mcl' or lit .. : ~ .. ' rK·r:,ll·rKomp.l ...... in.~ 1Il()lkh 
or Illl ' lL'\ l ·1 0 1 nllbl ioll ~md thL' lh~Hlg ... · III mil,ll ion . 

·11 1..: . I n.II ~'''' I''' comp,l rL" ~hl' 1( 1!\."<., I"'llIlg p.:lf,ml1:l1ln: 

or lllod..:l ... wilh tn ll·r .. · ... 1 r.t1l·" \\ rlh Ih l · 1(II\."CI'>I II1;': 

IX'rf()n1lanc .. · I)" Ill..: 1.-"rr"'·" IXl1ld l l1~ 1111 11.1...'1 ... \\" il I1I )ll \ 

i llk·I"l· ... \ 1":'11..: ... \\ 'l ' l o n finl' our ~lIt t:nt ion 10 ilk' 

gl·lk'r:11 mo(k·l ... Iwellhl' Ihl'Y ""Ill"om p~ I """ Ilk' 
Ilhllll'\;lri"'l ;ll1(1 f' l lllllp", ntl"\l' r1 ll xtd, .lmllx·cIU'(' 

,IlL' Ul'L"ttkil'nt ... I ll) till' in ll'r\' ''1 I~IIL' \,lri.l l lII: .. In I hL' 

.\!'L· tl L·I~ 1 1 1110(k ·h -unlit.. ... · I h\· o t l1 l ·r ll1o<!l'h- a ..... ' 

st:llIl...· :1("1"0 .... :-. th..: l.·nli."I..' "':l ll1plt' 

Out-o r-sample fo reca.!o ts 

rile olll 01 ',Hl1plL' lor ....... ·; .... ! ir)).: l ·\\·ITI .......... \1 ... · 

{"(I1UlllU arL' 0111..' qll.ll"tl-'r·.lhl"ld "'I;l\i\ fl .aT;:I "'\'- Ill' 

mllt lioll .1' gl·ll l ·r.lll'd h~ till' gl, tll:'I: l ll'mornp:l, ... in~ 

mudd .... TtK' tI)rl"l. l"''''' .I f l' rt.,; t!·linll' in I I\\..' ... L'n .. ..: 

11 1.11 IIll'Y .If": g l 'l lI.." l:Ikd u .. m).! only info rt ll:lt loll 

.I\ ;tibhk ;tllh .... I lIlll' o f ,Ill· IO!"l·C;t"'I'" FIII11ll'1'11l0rl·. 

Ih\ · P;U: ul1":(I.·r l· ... tim.II ...... o f Ill ... · 111111.1...-1, .m: lIP

d;lIl"<.1 \·:tC11 Ix·rit>lI,I ... 111..'\\ 1111<11111:111401) 1l<.:nmll· ... 

.1\ ~lIl.thk· IIO\\l·\·l·r. tlt l · b)-.t -.t.nll"lllfl· ... nllllt.· Illul.k l ... 

\\I.·fl· ...... ·k(·I .. '(1 h~ 1I'1Il)-.t d.II.1 hum thl' l.·nllI"l· '>; l lllpk-. 

( "'f X·(· ificlll~. t h ... I.I).:' ll"'l.·d In Ilk' fll ...... I'. I ... ling 



Table 7 

Forecasting Performance of the General Encompassing Model 

Mean eHor 

Mean absolule efTor 

Root·mean·square error 

With Interest Rates 

-.278 

1.445 

1.836 

-.255 

1.175 

1465 

WIthout Interest Rates 

, 
- 235 

1.303 

1.697 

-.130 

1.211 

1.574 

NOTE: Based 01'1 one·penod·ahead forecaSIS from 1980:1 lhrough 1991:2 
Ali $til1l$I,CS are mulllphed by 100~ for example. a mean error of -0 255 represents an erfor 0/ -0.255 percentage po,nt 

illOl.kl" ;I r..: lil..: .".11110.: ;1." I Il()."": in TI IlI .... ()) 

T;lhk - pn .... , ... nl .; for"'Cht ..... :-;llll." I'<)r Ihe k\d 

o f ;111d lhl' d1;111).:V III inlblloll o h t;lint:d from til .. ' 

~"'IWr:11 .. ·'ln ullll.1" .... II).: 111< I{I"'I" \\ it 11 :llld \\ ilh(),ll 

int,,·rc .. ' 1~ 111.:'> Inl·\,.:I)" Cl"': . Ih .. · I'ol .... et ... t lX'nod 

fun ... fWIII IIIl' fir ... t q \l;lrtn of 19HO throtl).:h t ill' 

..... ·u "ul qU;lnl'r i >f 1 ')1) I '\c Int: of Ill .. · llll';m l'1Tor~ 

;m : "'LlII"'Il(,;III~ difk, .... nt fnun 1t:1"0. indk;lIill,g Ih:11 

IIK· lill"lx.l ... t~ .In • .' tlllhLt.'>I..'d l~cK)Hll,,·an -"qtl:lfI.: l'rn>l~ 

. 1"'" I/)\\l'r for 1I" .... ("; I ... t ... lu ..... >t.1 Oil n'gn.:~~ io ll '" in thl' 

dl:m.l..:l· 111 rrlll,lIion 111;111 lor lorl'Chh h:I"'l'd on 
rq.:f .. · ...... ion ... in I lIl' k\ .. :1 C If inll:uioll. ,., 

T:lhk l{ pn ... ... o.:llh I lw I"l· ... IIIl .... of lofl11al o.:n · 

C0t11p:I ...... I11,e. 11.: ... 1 ... \ 1"01' :111 l·,pl:lnati(11l of fon.:C''<1 

,.:I1«(Utlll,I ....... Ill,e.ll'''' .... ~L·t: 111l ·1){>x litkd ·· I ·'JI'I."GI ... 1 

FI1(( ullp.l .... " in,g. p.I,g1..' l'i ) ' lllo.:"L· I..: .... " ("( mfinn tll:H 
11ll' inn:11 i( m·d 1:' 11).(1..' \ ·L'r .... ic In ... (If 11K' ),:I..'I1L·l~1 1 Ill ( )(k l 

~ idd ... i).:l1 i ri clIll I ~ 1110rl..' ;1,'( '111';111..' forl..',·:I " l.'; of in lb· 

[i(m 111.111 d(l II I" , I UTC",p(Uldin ),: intbli{)I1-k l 'd 

1000r .... ("I ... Thu ... . h>f\:cl ... t ... 'ITIH" ... ()f th .. · inlb,iol1-

L·II:I!1).!l' (11(JlkL ... IIdp l'xpbm tl1\.' 1"0rn:I. ... 1 l ... ror. ... of 
Ih .. · mn:l1ioll-k\ d (11odd~ h ilt I1 C It 1 i(" .. ' \ l·r.;a 

(T:lh1<.- 1'1. lirK"~ \ :md 1\) COIll P:II"IIl),: lilL' ill11:lIiOIl

("11:111),:"" 111(){k·I ... . tiK' rnoc.kl \\ itll im"''!"I..'''t r:III..'''' 
... 'nullllp.l ....... I..' ... tIl ... · 11lI)(ld \\jllulut r:lll· ..... 11111 IIII..' 

1I11){ld \\ ithollt r: I IL· ... l:iih 10 l·lll·1l1l1r:t" ... IhL' lllod,,1 

\\illi r: I IL· ... IT,th k H. linL' C) COlb ... <tUl·nll~. th..: 

forl>t. .l'ling jll.: l'lnnH:IIK ... o f th ... · l110dd \\ Ilh illll..'r ... · ... 1 

r:lll·'" i" unal11hiJ,.:lIou ... ly "'''p •. : riof tn tll :11 of lIlt.' 
Illll{kl \1 nilolll inl ... r ... ·"t 1: lI l'''' In p:mi("ub r. iOl("I"I.· ... t 

1: 11 .. '" {{>nUII1 rllt"rln;UrOIi u ...... l"ul III pn.·dicllng 
nl..'.l r-ll'1"l11 rn(I\\'llll'nl~ 111 inlblioll 

fu:onnrnk R~vi<:w - Founh Quano:r 1992 

Discussion 

I'r",\·jo\l'" 1" .. • ... l,;lI"(,'h 11:1:-0 :-ohml n Illat 1110.: :-;lopl..' 

of th" illIL·n:..'~11~ lll· ~il·ld clln ... · can ."'0.:,,0.: ;I. ... ;t 

u ... dlll pn,:dit'llll" (> f hmJ,.:-t ... nn changes in intl:.i l i(lll. 
AlIL·mpt. ... to I,;'XI I': I("1 in fonn:llion alxl\l1 11('(II~\('rl11 

111()\L'111L'nt'> ill 111(bll(1Il fl"(1111 1I1I I..'r ...... 1 1~lte~ h:l\\..' 

prc.)\ ... ·11 1(1 Ix: k~~ ""ICI.·c" ... ful-l..·"Ix:<."i:l l ly tilr Ih ... 
19HO~ FI jlrimi. 011 ... l11i1!hl h.I \'L· ... Xp ... 'CIl·c,I [he 
m:l l",gin:l1 in fo1"m:Hiol1 (·0111 ... ·111 (>1' int ... rl..' ... l r:l!I..'S to 

..,hrink ,I'" ;I(I<lili(1I1.11 L·xpbrl.llory \·afi;lhk.; \\"1.'1" ... 

indulinl Oil lill' ri,e.1l1 hand ... ilk of Iho.: inlblion 

rq.;r .. · .... '01( III API); l rt·IlII~. 111 1\\ \'\ ... r. Ihl' \,:lrbhl t'~ 

Ih:ll migllt 11:1\ ... · lx'i..' l1 L'xfX'{'lnl 10 Ix: lllo:-o1 (:0111-
lWl ili\l' \\jlh 1ll;lrkL·III1tt.-..... · .... II':ltl'.; :KI ll:llly help ti ll..' 

:11l:lh ... 1 10 c..:onl rol for uno h:-<"'1"\:lhle IllO\'L'1l1t:nt. ... in 

<:'xlX .... ll'd real inIL·rt: .... 1 r.IlL' .... , T l1u . .;. :-;Upp k111l"n ti ng 

i lllnl·."1 1~ 1 1 t' .'; \\ it h 1I:1(l itiol1 :11 inl1ujol1-pro.:d iI..1 i ng 

\ :Iri:lhk ... 1ll:l kl· ... it ... ·:lSil·r I(l <.'"I "let 11K' inf()rm al hltl 

:lhoul I1I.·ar t<.:rm inlblion tllal i" ilid(kn in tht: 

\'idd \.lll"\·(·. 

By wayol eotr!pafISOf) McNees (1992}rcporIS rhe mflarlOl1· 

forecaSI<ng perlIYmanceol1!ll ononyn'OU$ 'prOtTldlen/ lore
C<lSfe('1ot lire perIOd /(om 11>8 flTSt qU.1f/Cf oIl980lt>rcvgJl 

the f"51 QUilIrcr 01 1992 nte mean efl(x. mean absolure 

em;x 8fl(1 fOOl.meat1-SOIJ<I(e emx lot /hJs flYccasler were 

01 12 ,ma I 7percooifIgfJpotrIIS fCSpeclJveIy(McNees 

1992 r,lt)/e 2! 

" 



Table 8 
Encompassing Tests 

Independent Variable Dependent Valiable f Statistic 

A. (K - ~) - (Oil-OK) ,- .. 2.710' 

Oil -olt' .192 

B. (K - 1'I") - (OK-OJt") ,- .. 5.146" 

01[ -or<! .696 

C. (01[ - &Il') - (4K - oJt") OIt-oK 2.685" 

4 1t -or<! .458 

Definitions 

It - It' • forecast error from the level-ol -inflalion model wi lhout interest rates. 
0.1[ - on' • forecast error from the change·in-inflalion modet without interest rales. 

I[ -'II! • forecast error from the level-of·inttatlon model with interest rates. 
41l - oil! • forecast error from the change-in-inflatioo model with interest rales. 

- S!grMllcanl al the '-percer., level. 

In Ille (: xi'>linJ.l Ii \(:r.HUl"e. a .... ICcr yickl curvc 
siJ.ln:.ls rbin}: inn:!lion. I h: fl.' , howc\'l.'r. short -h.:rIn 
r..IL·S Ihal :' n.' low reblh'\..· 10 IOIlI-:-I\..'rm rail.''> af'l' a 
.... i).:o;ll of !alllllg innalion on.·r Ih\..' nca f Il'nn 
Bond-m:.rkl.' l Ir.ll k·"" po ........ ihl) Ix·l ,l.'\ '\..' I h.,1 policy
m:.ker--. are mor\..· inl'linl.'d \0 driH .' down short 
wrm intcn.: .... \ r:UI" .... ...... Ieepclllll).: I Ile YII.: ld (·Ul'\'l.'. 
w hl"n till.' ne:lr-h.:nn outlook lor infbl ion i .... fa\,or:.hlc 
lil:1I1 \\'h ... ·n Ihl' Ill"ar-Il"nn oUllook for infl:tlion is 
unf;,v( )rahlc. 'l 'hi. .. inlC rprl't:l l illll I )f IHII" l'mpi rica l 

rl'."uli s would impl y t ll:11 :1 shift in Iho..: motH;lary 
aUlhority's I"espon,"e to chan).:es in 11ll' nl'ar-lI..'rm 

1I111:.l lon outlook would 1c:.d [0 : 1 , .. hift in ollr 
p:I1":II11I"I\..·r \..· ..... [i1ll:11\..· .... In p: lrtil.~ llbT , if I hI..' F ... ·tk ·r.1I 
IkSl'lY\..' wen.: to hc ).:in to n: ly mo l'\..' heavily on the 
.... Iop\..· of thc yidd (' lIIYl' :I .... a guide for mo nelary 
policy. Ix )liq'makl.' l"S mighl find that tile t: .~li11latt"d 

rel:uion .... hip hetwCf..:n tht: :-. Iope of t ile yield n ll'\·t.' 
:lml n\..'; l f -ll'nn innal ilJll wou ld ("hangt: \Vhik 
JIlll.'rt .. '.~t r: llt: ..... hiswrit":.lly have ("olll:linl'd informa
lion helpful in pr\..'lhn ing nc:u··ll.'l'm innat ion, Ih is 
histo ric:,1 n.:1:lI ion:-. i1 ip h no guarantec l ilal 1ll0Vl'
ml'llf.~ in 111:.rkt:1 inle r!: ..... t r:ll cs Gi ll Ix: Llsed SLI("-
cL· ... :-.fu lly to ).:ui(k poliq' 

f cdc ... " Reserve' fbnk o r D" lbs 



Forecast Encompassing 

The idea underlying the Chong and 
Hendry (1986) forecast encompassing test 
is not complicated. Let y denote the variable 
being forecast, and let y: and y~ denote 
forecasts generated by two competing mod
els. Consider the regression equation 

(B. 1) Y = cry: + (1- cr)y~ H , 

where E is a random error term. If cr does not 
equal zero , then y; contains useful informa
tion lor forecasting y that is not contained in 
y~ , and model 1 is said to "encompass" model 
2. 11 a does not equal 1, then Y~ contains 
useful information for forecasting ythat is not 
contained in y:, and model 2 encompasses 
model 1. If model 1 encompasses model 2 but 
model 2 does not encompass model 1 (that is, 
if cr equals 1), then model ! is clearly superior 
for forecasting purposes. II model 1 is encom
passed bul is not encompassing (lhat is, if a 
equals zero) , then it is model 2 that has clear 
superiority. 

An easy way to test for forecast encom· 
passing is to estimate each of two rearrange· 
ments of equallOn B.l : 

18.1') y - y: =ll -alllY- y:H y - y;)) .. 

and 

(B. 1") y - y~= cr((y - y~ ) - (y - y: )]+E. 

In equation B.l ' , if the estimated value of 

(1 - cr) is significantly diHerent from zero, then 
a is significantly diNerent from unity, and 
model 2 encompasses model 1. Similarly , if 
the estimated value of a in equation B.l " 
differs significantly from zero, then model 1 
encompasses model 2. If (1 - a) is signifi
cantly diHerent from zero but cr is not, then 
model 2 contains information about y beyond 
that contained in modell , while model 1 
contains no information about y beyond that 
contained in model 2. In this case, model2 is 
clearly superior for forecasting purposes. 
Similarly, if a is significantly different from 
zero while (1 - cr) is not, then model 1 is 
clearly superior. 

In Table 8, we first test whether fore· 
casts of inflation derived from models of the 
change in inflation encompass forecasts of 
inflation obtained trom models of the level of 
inflation. (ImpliCit in any one-period-ahead 
forecast of the change in inflation is a one
period·ahead forecast of the level of inflation.) 
The t statistics reported on lines A and B of 
Table 8 confirm that forecasts of inflation 
derived from the change-in·inflation regres
sions are superior to forecasts obtained from 
the level·ol-inflation regressions . Finally, the 
t statistics reported on line C of Table 8 
indicate that in predicting inflation, forecasts 
derived from change· in· inflation regressions 
with interest rates are superior to forecasts 
derived from change·in ·inflation regreSSions 
without interest rates. 

" 
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