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Ouput, Inflation, and Unemplloyment 
Real GDP in loqar~thms 
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NOTE: Shaded areas indicate recessions. All trends are calculated using the Hodrick-Prescott filter. This technique minimizes the sum of the squared differences 
between the series and the trend line, subject to a constraint on the size of the second differences. A weight of 1,600 is assigned to the constraint, which is 
appropriate for quarterly data. See Edward C. Prescott, "Theory ahead of Business Cycle Measurement," Federal ReSeNe Bank of Minneapolis, Quarterly 
Review, Fall 1986, pp. 9-22. 
SOURCES: U.S. Department of Commerce, Bureau of Economic Analysis; Board of Governors of the Federal Reserve System; and the Federal Reserve Bank 
of Cleveland. 

R/Iotletar>. policymaliers are con- 
cer~lecl ~vith the relationships :lmong 
real GIII). the unemployment rate, 
and inflztion. Information about 
these relationships can be uncov- 
ered 13). separating the clata into 
two elistinct components: trend anel 
cyclical. 7'he trend component can 
h e  definecl by statistical techniclues 
that ctr:l\\. 21 smooth line through the 
centr:ll tencle~lcy of the data. The 
cyc1ic:il component is then meas- 
~lrecl as the deviation of the variable 
from its trencl. 

During recessions, real GDI' is 
typically I~clow trencl. ~vhich inlplies 
that the cyclical component exhibits 
a negative deviation. During booms, 
the opposite is tme, that is, real GDP 
is above trend ancl the cyclical corn- 
ponent exhi1,its a positive cleviation. 
As one \'i.oi~ld espect, the ilnem- 
ployment rate increases cli~ring a 
recession. Near the enci of a reces- 
sion (ancl hence the start of a recov- 
ery). ilnemploynlent is typically well 
:~bove trencl. 

The behavior of inflation is more 
ermtic. 11uring 111ost recessions, it  
has been ohserveel to fall helow 
trend. Mo\~ever, cluring the reces- 
sions of 1974 ancl 1980, inflation in- 
creased sharply above trencl as the 
econolny suffereel from supply-sicle 
oil shoclis. 

The no~llinal interest rate o n  a 
one-year Iieasul-y security is heavily 
infl~lencecl by Fecleral Iieserve pol- 
icy actions that determine the level 
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Ouput, Inflation, and Unemployment (cont.) 
Percent 

Deviation i iom trend, oercent 

Percent 
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Deviation from trend, oercent 

NOTE: Shaded areas indicate recessions. All trends are calculated using the Hodrick-Prescott f~lter. This technique minimizes the sum of the squared differences 
between the series and the trend I~ne, subject to a constraint on the size of the second differences. A weight of 1,600 is assigned to the constraint, which is 
appropriate for quarterly data. See Edward C. Prescott, "Theory ahead of Business Cycle Measurement," Federal Reserve Bank of Minneapolis, Quarterly 
Review. Fall 1986, pp. 9-22. 
SOURCES: U.S. Department of Commerce. Bureau of Economic Analysis; Board of Governors of the Federal R e s e ~ e  System; and the Federal Reserve Bank 
of Cleveland. 

of the fecler.al f~incls sate. Notice th:lt 
each ol' the last sis recessio~ls was 
prececlccl 11y a pesiocl when the one- 
year l'reast~ry yielcl was a1,ove trend. 
This suggests tliat nominal interest 
rates :[re leacling indicators of reces- 
sions. Once a s1o.rvdon.n hegins, 
nornin:~l ir~terest sates stztrt to fall- 
partlj. I~ec:lr~se the Feel typically 
sespo~lcls to :L sluggish economy l>y 
lowering the federal f~lt~cls rate. 

A scattcrplot (page 5) reveals :i 

negati1.e se1:~tionship Ixtxveen the 
cyc1ic:tl components of real GIII-' 

ancl the i~nerllployment rate. This re- 
lationship. Icnown as O~~LI I I 'S  L~iw, 
psovicles us with the following rule 
of thuml?: h I(%) incl.e:ise in real GIjI' 
rel:ltive to trencl is typically :isso- 
ciatetl with a 0.4-percent:~ge-poitit 
ciecline in the unemployment rate 
(:)gain rel;~tive to trencl). Olcun's Llxv 
sirnply reflects the icle:1 that adcli- 
tional procl~~ction of goocls :lnd sen -  
ices requires Inore employee1 .i\.orlc- 
ess. As psodc~ction goes LIP, n.oskers 
:we d t~~n .11  into the lal~or force. 
thereby recl~~cing ~~nemployment. 

Quarterly changes in real GDP 
growth are ofien tho~lght to provicle 
informatiot~ al>oi~t the f i l t~~re  course 
of inflation. Conventional wisdom 
holcls that if the economy grows too 
fast, these is :I clanger of higher infla- 
tion. A scatterplot of the cyclical com- 
ponents of real GIjI' a11cl the inflation 
rate provicles some support for this 
idea. \When re:il CrIjI' is high relative 
to trencl-inclicatingg brisk economic 
gro~vth-the inflation rate also tencls 
to be above its trcncl value. Although 
there is eviclence of a .rve:tk positive 
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Ouput, Inflation, and Unemplqyment (cont.) 
Unemployment rate cycl~cal component 1 OKUN.S LAW 
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SOURCES: U.S. Department of Commerce, Bureau of Economic Analysis; U.S. Department of Labor, Bureau of Labor Statistics; Board of Governors of the 
Federal Reserve System; and the Federal Reserve Bank of Cleveland. 

relationship, the link hetween the 
two variables is rn~lch less precise 
than the one oi,served for Okun's 
L3w. For ex:1111ple, the recessions o f  
1974 ancl 1980 violateel the conven- 
tional wisclom 11ec:i~rse real GDI' 
was lo\v relative to trencl, while infla- 
tion was very high. 

A sc:ltterplot of the cyc1ic:il c o n -  
ponents of inflation and unemploy- 
ment ~xovicles eviclence of a short- 
run trade-off between the two 
variahles. This tracle-off, Icnown as 
the short-riln I'hillips curve, suggests 
that hy accepting higher inflation 

levels, the Fed can use monetary 
policy to sti~ll~llate the economy 
temporarily in order to reduce LIII- 

employment. Some eco~lomists and 
policymaliers feel that the Feel 
shoulcl exploit this short-term tracle- 
off to smooth Ixlsiness cycle fluctua- 
tions. In particular, they believe that 
monetary policy shoulcl be ~ ~ s e c l  to 
keep real GDI' and unemployment 
close to their trend levels at all times. 

I-Iowcver, there is no lo?1g-tA~1>7 
tr:icle-off he t \vee~  i~lflatio~l and un- 
employ~nent. I'eople eventually acf- 
just their expectations to t:ilce into 

:iccount the Fecl's policy actions, 
;me1 unemployment returns to its 
long-run trellcl level. Tr:icinf: the 
history of inflation-unemploy111e11t 
coml,in;rtions over the last three 
clecades 11e:irs this out. \Ve can see 
that the clat:i spiml aro~lncl a long- 
run I'hillips curve that is thought to 
l3e very nearly vertical. This il~lplies 
that monetary policy cannot pes- 
~narlelltly reclirce irnemploy~nent 
l,elo\v its long-run trencl level. At- 
tempts to clo so will inevit;ibly lead 
to higher illflation. 
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