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1. INTRODUCTION

I n  eve ry  ma jo r  i ndus t r i a l i zed  coun t r y  o f  t he  wor1d ,  gove rnmen t

possesses  a  v i r t ua l  monopo ly  f ranch ' i  se  i n  t he  supp ly  o f  money .  Such

con t ro l ,  as  Hayek  (1976 )  po in t s  ou t ,  has  resu l t ed  i n  a  ' r h i s t o r y  o f

i n f l a t i on ,  and  usua l l y  o f  i n f l a t i ons  eng inee red  by  gove rnmen t  and  f o r  t he

ga in  o f  gove rnmen ts . r '  Th i s  ga in  acc rues  to  gove rnmen t  t h rough  seve ra . l

bene f j  t s  assoc i  a ted  w i  t h  con t i  nuous  i  nc reases  i  n  t he  p r i  ce  1eve1  .  F i  r s t

gove rnmen t ,  j n  j t s  r o l e  as  a  supp l i e r  o f  money ,  co l l ec t s  se ign io rage .

Second ,  unan t i c i pa ted  i n f l a t i on  resu l t s  i n  ce r t a i n  r ed i s t r i bu t i on  e f f ec t s ,

pa r t i cu la r l y  as  rega rds  deb to rs  ve rsus  c red i to rs ,  S jnce  the  fede ra l

gove rnmen t  i s  a  huge  deb to r ,  i t  s tands  to  ga jn  f rom such  a  red i s t r j bu t j on .

Th i rd ,  unexpec ted  i nc reases  j n  t he  p r i ce  1eve1  a l l ow  gove rnmen t  t o  exp lo i t

a  sho r " t - t e rm Ph i l l i ps  cu rve  resu l t i ng  i n  a  reduc t i on  i n  unemp loymen t .

An  ana l ys i s  o f  i n f l a t i on ,  howeve r ,  mus t  a l so  cons ide r  t he  cos t s

i nvo l ved  t o  t he  e l ec ted  gove rnmen t .  i n f l a t i on ,  whe the r  an t i c i pa ted  o r

unan t i c i pa ted ,  imposes  cos ts  upon  the  economy fo r  wh ich  l he  e lec ted

gove rnmen t  may  be  he ld  accoun tab le .  An t j c i pa ted  i n f l a t i on  can  be  though t

o f  as  impos ing  "menLr "  cos ts  o r  d i rec t  cos ts  assoc ia ted  w i th  chang ing

p r i ces .  Fu r t he r ,  unan t j c i pa ted  i n f l a t i on  resu l t s  j n  an  ex -pos t  cap i t a l

l evy  on  the  ho lde rs  o f  nomi  na l  1y -denomi  na ted  i ns t rumen ts .  Cu r ious l y ,

po l  i t ' i ca l  cos ts  assoc ia ted  w ' i t h  i n f l a t i on  have  no t  rece i ved  much  a t ten t i on .

Recogn iz ing  the  p resence  o f  bene f i t s  and  cos ts  assoc ja ted  w i th

in f l a t i on ,  t he  ope ra t i ve  ques t i on  becomes  does  the  Federa l  Resenve ,  i n  i t s

conduc t  o f  mone ta ry  po l i cy ,  respond  to  these  bene f i t s  and  cos ts  and  i f  so ,

how?  To  answer  th j s  ques t i on ,  we  deve lop  a  mode l  o f  cen t ra l  bank  behav io r

w i th in  wh ich  the  i n f l a t i on  ra te  becomes  an  endoqenous  va r iab ie .  un l ' i  ke
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prev ious ' l y -es t ima ted  " reac t i on  func t i ons r ' ,  t he  mode l  i nc ludes  as  a rgumen ts :

(1 )  se ign io rage ;  (2 )  revenue  f rom reduc ing  fede ra l  deb t  ou ts tand jnS ;  (3 )

dev ia t j ons  o f  unemp loymen t  f rom the  po l  i cymaker rs  p re fe r red  ra te ;  and  (4 )

cons ide ra t i on  o f  t he  cos ts  o f  i n f l a t i on .  We then  es t ima te  th i s  mode l  ove r

the  pos t -Acco rd  pe r iod  (1951-1983) ,  us ing  two-s tage  l eas t  squa res  under  a

random-coe f f i c i en t s  spec i f i ca t i on .  Such  a  spec i f i ca t i on  a l  l ows  us  t o  t es t

fo r  t he  s tab l  j t y  o f  Fed  po l i cymak ing .  Tha t  j s ,  a re  the  bene f i t  and  cos t

pa ramete rs  con f ron t i ng  the  po ' l  i cymaker  s tab le  ove r  t ime ,  o r  do  they  sh i f t

and ,  i f  so ,  when?  These  ques t i ons  u l t ima te l y  con f ron t  t he  I ' i ndependen t "

na tu re  o f  t he  cen t ra l  bank .  I f  po l  i cy -mak ing  i s  uns tab le ,  t hen  the  cen t ra l

bank  behaves  ra then  e r ra t i ca l l y ,  a t t empt ing  to  ach ieve  e i t he r  l ower  o r

h ighe r  ra tes  o f  i n f l a t i on  a t  d i f f e ren t  t imes  i n  response  to  the  va ry jng

cos ts  and  bene f j t , s  wh ich  ' i t  m igh t  con f ron t .  Such  behav io r  cas ts  doub t  upon

the  hypo thes i s  o f  a  r r t rad i t i ona l ' r  v j ew  o f  mon ta ry  po l i cy  o f  an  i ndependen t

cen t ra l  bank  conduc t i ng  po l i cy  f ree  f rom ou ts ' i de  p ressu res .  The  emp i r i ca l

resu l t s  i nd i ca te  tha t  Federa l  Rese rve  behav io r  i s  random in  na tu re .

Fu r the r ,  se ign ionage  and  unemp loymen t  dev ia t i ons  a re  s ign i f i can t  f ac to rs  i n

exp la in ing  obse rved  i n f l a t i on  ra tes .  The  revenue  va r iab les  a re  found  to

va ry  sys temat i ca l l y  ove r  l ime ,  wh i l e  unemp loymen t  dev ia t ' i ons  a re  no t

a f fec ted  by  e lec t i on -yea r  cons ide ra t i ons .  We p roceed  as  fo l  l ows .  Sec t j on

2  p resen ts  a  b r j e f  rev iew  o f  t he  a rgumen ts  o f  t he  ob jec t i ve  func t i on .

G jven  these  ob jec t i ves ,  a  mode l  o f  cen t ra l -bank  behav io r  i s  de r j ved  i n

sec t i on  3 .  Sec t i on  4  p resen ts  a  desc r ip t i on  o f  t he  es t ima t ion  techn iques

emp loyed  and  exam jnes  t he  emp i r i ca l  f i nd i ngs ,  f o l l ow ing  wh i ch  sec t i on  5

se ts  fo r th  conc lus ions  and  suoqes t i ons  fo r  f u tu re  resea rch .
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2. OBJECTIVES OF THE POLICYMAKER

I t  i s  assumed  tha t  t he  Fed  va lues ,  o r  de r i ves  ce r ta in  bene f j t s  f rom,

bo th  se ign io rage  and  reduc ing  the  va lue  o f  f ede ra l  deb t  ou ts tand ing .  These

revenue sources lessen the need for"  government to resort  to more

conven t i ona l ,  ove r t  me thods  o f  t axa t i on  t o  f i nance  i t s  spend ing .  1  L  i ,

a l so  assumed  tha t  t he  cen t ra l  bank  cons ide rs  more  I ' t r ad i t i ona l r r  goa1s ,  i n

the  fo rm o f  unemp loymen t  and  the  cos ts  assoc ia ted  w i th  i n f l a t i on .

2.1 .  Reve  n  ue

Fr iedman  (1953)  po in t s  ou t  t ha t  i n f l a t i on  amoun ts  to  an  imp l i c i t  t ax  on

the  ho ld i ngs  o f  cash  ba lances .  C lass i c  ana l yses  o f  i n f l a t i ona ry  f i nance

and  the  assoc ia ted  we l fa re  cos ts  have  a  common bas j c  s t ruc tu re  [Ba i  l ey

(1956) ,  Cagan  (1956) l  These  s tud ies  make  use  o f  t he  Cagan  (1956)  money

demand  f unc t i on  i n  a  s i t ua t j on  i n  wh i ch  a l l  ad jus tmen ts  t o  j n f l a t i on  a re

assumed  to  have  been  comp le ted .  Revenue ,  i n  rea l  t e rms ,  f rom the  i n f l a t i on

tax  i s  composed  o f  two  pa r t s :  (1 )  t he  base  o f  t he  tax ,  wh jch  j s  t he  l eve l

o f  rea ' l  cash  ba lances  demanded ,  and  (2 )  t he  ra te  o f  t he  tax  wh ich  i s  t he

ra te  o f  dep rec ia t i on  i n  t he  rea l  va lue  o f  money .

In f l a t i on ,  espec ia l1y  when  unan t i c i pa ted ,  f avo rs  some g roups  ove r

o the rs .  I n f l a t i on  reduces  the  repaymen t  bu rden  o f  deb to rs  and  may

encourage  va r ious  t ypes  o f  i nves tmen ts  (Kane  i982 ) .  S ince  gove rnmen t  j s  a

la rge  deb to r ,  i t  s tands  to  ga in  f rom th i s  red i s t r i bu t i on  favo r ing  deb to r "s

a t  t he  expense  o f  c red i to rs .  As  Bar ro  (1983)  and  Bar ro  and  Gordon  (1983a)

po in t  ou t ,  t h i s  red i s t r i bu t i on  e f fec t  i s  ana logous  to  tha t  assoc ia ted  w i th

se ign io t "age .  Unan t i c i pa ted  i n f l a t i on ,  i n  e f fec t ,  reduces  the  rea l

resou rces  embod ied  i n  t he  gove rnmen t rs  commi tmen t  t o  repay  i t s  p r i nc ipa l

and  i  n  t e re  s t .
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2 .2 .  Pe r fo rmance  Va r i ab les

Amp le  ev idence  ex i s t s  t ha t  t he  Federa l  Rese rve ,  i n  j t s  conduc t  o f

po l i cy ,  i s  gu ided  by  macroeconomic  goa i  va r i ab les .  Federa l  Rese rve

" reac t i on  func t i ons r r  a re  es t ima ted  i n  an  a t tempt  to  cap tu re  the  e f fec t  on

mone ta ry  po l  i cy  o f  depar tu res  o f  ce r ta in  mac roeconomic  ta rge ts  f rom the i r

"des i  red "  1eve1s  (h lood ,  1968)  .

Reac t i on  func t i ons  es t jma ted  ove r  t he  yea rs  d i f f e r  i n  wha t  i s  assumed

to  be  the  po l  i cy  va r iab le  (o r  dependen t  va r i ab le ) .  These  func t i ons  a l  so

d i f f e | i n  t he  de f i n j t i on  and  measure  o f  t he  ac tua l  t a rge ts  f rom the i r

des i red  l eve l  s .  Regard less  o f  t he  po ' l  i cy  i ns t rumen t  cons ide red ,  t hese

s tud ies  f i nd  a  s t r "ong ,  cons i s ten t  response  by  the  mone ta ry  au tho r i t i es  to

depar tu res  o f  unemp loymen t  f rom the  ta rge t  ra te .  Depar tu res  o f  o the r  goa l

va r iab les  f rom the i r  t a rge ts ,  such  as  i n f l a t i on ,  ba lance -o f -paymen ts

su rp lus  and  rea l  GNP exh ib i t ed  a  l ess  sys temat i c  response  by  the  Fed  i n  the

mode ls  es t ima ted  (Ba r th ,  S i ck les  and  Wies t ,  1982) .

2 .3 .  Cos t s  o f  I n f l a t i on

As  Banro  (1983)  po in t s  ou t ,  i n f l a t i on  imposes  d i rec t  cos ts  upon  the

economy.  Economis ts  o f ten  have  t roub le ,  however ,  spec i f y i ng  the  exac t

na tu re  o f  t hese  cos ts .  F i sche r  and  Mod ig l i an i  (1978)  p rov ide  a  desc r ip t i ve

ana l ys i s  o f  t he  cos t s  o f  an t i c j pa ted  and  unan t i c i pa ted  i n f l a t i on .

Acco rd ing  to  A l t  and  Chrys ta l  (1983) ,  unan t i c j pa ted  i n f l a t i on  imposes

.  po l  i t i ca l  cos ts  upon  i ncumben t  admin ' i  s t ra t i ons  as  rega r -ds  the i r  f u tu re

e l  ec to ra l  ou tcomes .

I n f  l a t ' i on  a l so  i n f l i c t s  we l f a re  cos t s  upon  t he  economy  as  i nc reases  i n

the  ra te  o f  i n f l a t i on  resu l t  i n  reduc t i ons  i n  t he  amoun t  o f  l " ea l  money
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ba lances  demanded .  F i sche r  (1981)  p rov ides  rough  es t ima tes  o f  t he  we l fa re

cos ts  o f  open  i n f l a t i on  i n  t he  p resence  o f  i n te res t  ra te  con t ro l s  on

va r ious  depos i t s .  I n  add i t i on ,  es t ima tes  o f  t he  we l fa re  e f fec ts  o f

an t i c j pa ted  i n f l a t i on  a r i s i ng  f r om i t s  impac t  on  cap i t a l  a re  de r j ved

amoun t ing  to  as  much  as  2 -3  pe rcen t  o f  GNP.  F i sche r  conc ludes  tha t  " l r / h i l e

the  ev jdence  and  numbers  c i t ed . . . a re  fa r  f rom de f j n i t i ve ,  t hey  suppor t  t he

no t i on  t ha t  l he  we i f a re  cos t s  o f  h i gh  i n f l a t i on ,  even  i f  t he  i n f l a t j on  i s

expec ted ,  a re  l a rge  i n  t he  cu r ren t  Un i ted  S ta tes  economy"  (F i sche r ,  1981 ,

p .  36 ) .

!. a MoDEL 0F CENTRAL BANK BEHAVIoR

3 .1 .  De f i n i t i ons

I l l e  assume the  Fed  cons ide rs  bo th  the  bene f i t s  i t  de r i ves  and  the

cos ts  i ncu r red  i n  conduc t j ng  mone ta ry  po l i cy .  The  cen t ra l  bank  con t ro l  s

i t s  i ns t rumen ts  to  ach jeve  i t s  po l i cy  ta rge t  (os tens ib l y ,  mone ta ry  g rowth )

in  an  a t tempt  to  ob ta in  the  goa l  o f  max im iz ing  j t s  ob jec t i ve  func t i on .  The

ob iec t i ve  func t i on  con ta ins  as  a rgumen ts :  se ign io rage ,  red j  s t r i bu t i on

e f fec ts  (he re ,  t hose  assoc ia ted  w i th  reduc ing  the  va lue  o f  gove rnmen t

deb t ) ,  dev ia t i ons  o f  unemp loymen t  f rom a  p re fe r red  ra te  o r  goa l  and

cons ide ra t i on  o f  t he  d i r ec t  cos t s  assoc ia ted  w i t h  i n f l a t i on .

The  mode l  makes  use  o f  t he  f o l l ow ing  de f i n i t i ons :

Ma  =  nomina l  money  s tock  i n  pe r iod  t

G ,  =  nomina ' l  s tock  o f  ne t  f ede ra l  deb t

P t  =  the  genera l  p r i  ce  I  eve l

n,  = 1oO(Pr lP._r )

u,  =  loS(  Mr lM._ r  )
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[ l *1  =  
" *Pe . ted  

i n f l a t i on  f rom t  t o  t+1

Rr ,  =  se ign io rage  i n  pe r j od  t

Rn1  =  revenue  f rom deprec ia t i ng  fede ra l  deb t  ou ts tand ing

y t  =  l eve l  o f  rea l  i ncome

where  u ,  i s  t he  Fedrs  ta rge t  va r i ab le ,  G t ,  n i * t  and  Va  a re  exogenous ,  I I '

Pa  and  Ma  a re  endogenous  va r iab les  and  Rra  and  Rg t  a re  a rgumen ts  o f  t he

Fed rs  ob jec t i  ve  f unc t i  on .

3 .2 .  Reven  ue

3 .  2 .  i .  Se i  gn i  o raqe

Se ign io rage  i n  pe r i od  t  i s  de f i ned  as :

Rr. = (14.-M._ 
)/e, 

= Mt,/Pt-(Mt_l/Pt_1)(Pt_l/Pr) (1 )

I t  i s  assumed  tha t  t he  demand  fo r  rea l  money  ba lances  depends  i nve rse l y  on

expec ted  i n f l a t i on ,  as  i n  Cagan  (1956 ) ,  and  pos i t i ve l y  on  rea l  i ncome :

M.,zp.  =  exp(av. -bn l*1) .

Under  a  f rac t i ona l - rese rve  bank ing  sys tem the  cen t ra l

se ign io rage  on l y  a  po r t i on  o f  t he  ac tua l  money  supp ly ,

the  ( rea l )  mone ta ry  base  and  the  ac tua l  money  supp ly  i s

o f  t he  rea l  base .  The re fo re :

Rr.=( 1/m.) [exl1 av.-un!*, )-exp( av.-r-bnl-i lr) J .

I f  t he  money  supp ly  mu l t i p l i e r  exceeds  un i t y ,  t he  Fed  sha res  a  po r t i on  o t

t he  revenue  w i t h  t he  bank ing  sys tem.  A  reduc t i on  i n  t he  mu l t i p l i e r  r esu l t s

i n  an  i nc rease  i n  t ha t  po r t i on  o f  i n f l a t i ona ry  f i nance  acc ru ' i ng  Lo  t he
2

cen t ra l  bank . '

(2)

bank  rece i  ves  as

The  Fed  supp l  i  es

some  mu l  L i  p1e ,  mr ,

(3 )
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3 .2 .2 .  Red i  s t r i  bu t i  on  E f fec ts

Red is t r i bu t i on  e f fec ts  assoc ia ted  w i th  reduc ing  Lhe  va lue  o f  nomina l

fede ra l  deb t  ou ts tand ing  genera te  revenue  to  gove rnmen t  i n  a  manner

ana logous  to  se ign io rage  and  a re  expnessed  as :

o  = rn  /D  - ^  /D - l  (4 )"g t  L - t - 1 '  ' t - 1  " t - 1 "  t ,

Ho ld ings  o f  gove rnmen t  deb t  a re  assumed  to  depend  upon  the  d i f f e rence

be tween  the  nomina l  i n te res t  pa id  on  such  deb t ,  i * ,  and  expec ted  j n f l a t i on :

Gr/Pr=exp Ig (  i  . -n ; *1 )  ]  .

Then:

Rn.=exoIs(  i . - r -nf) l  -exoIs(  i  t - l - r r ; ) - i l t ]  .

Accord ing  to  Bach  and  S tephenson  (1974) ,  househo lds  have  cons i s ten t l y

been  la rge  ne t  c red i to rs ,  wh i l e  gove rnmen t  was  the  ma in  o f f se t t i ng  deb to r .

"Thus ,  s i nce  Wor l d  War  I I  i n f l a t i on  has  appa ren t l y  caused  a  mass i ve

t rans fe r  o f  wea l th  fnom househo lds ,  as  the  ma jo r  ne t  c red i to r ,  t o  t he

fede ra l  gove rnmen t ,  as  the  ma jo r  ne t  deb to r . "3  (Bach  and  S tephenson ,  7g74 ,

D .  + l

The  Fed  may  be  mo t i va ted  to  p rov jde  se ign io rage  and  to  dep rec ia te

fede ra l  deb t  due  to  the  ga ins  wh jch  acc rue  to  gove rnmen t .  I f  t he  Fed  i s  a

quas i  - i  ndependen t  agency ,  i  t  may  de r i  ve  ce r la i  n  bene f i  t s  f rom fo l  I  ow i  ng

such  a  po l i cy .  These  bene f iLs  a re  assumed  to  r i se  mono ton i ca l  l y  w i th  these

two  sou rces  o f  qove rnmen t  revenue :

Bt=g l  tRmt+B2tRgL , (7 )

(5 )

( 6 )

where  B ra  and  B  2 t  nep resen t  t he  Fedrs  "bene f i t  pa ramete rs . "
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3 .2 .3 .  Cos ts

The Federa l  Reserve  is  hypothes ized to  be  concerned w i th  the

consequences  o f  i t s  ac t ions ,  pant icu ia r ly  as  regards  unemploymenL and the

cos ts  assoc ia ted  v r i th  jn f la t ion .  G iven  the  fo l low ing  Ph i l l i ps -curve

re l  a t i  onsh i  p :

ut=ul-'(nt-ni),
where  Ua  i  s  t he  cu r ren t

unemp l  oymen t ,  i  n f l  a t i  on

(8 )

.  . , . n  .  . .unemp loymen t  ra te  and  U ;  i s  t he  r rna tu ra l "  ra te  o {

su rp r i ses  resu l t  j n  reduc t i ons  i n  t he  unemp loymen t

.4ra te

As  i n  Ba r ro  and  Gordon  ( i 983b) ,  i t  i s  assumed  the  na tu ra l  ra te

ove r  t ime  due  to  au tonomous  rea ' l  shocks ,  e .  Fun the r ,  t hese  shocks

a  pe rs j s t ' i  ng  i n f l uence  on  the  unemp loymen t  ra te :

Ul=lUl -1+(  1- I )Un+e. ,

where  0< I<L  and  Un  i s  t he  l ong - run  mean  o f  U l .  The re fo re :

Ur=rUl_r+( 1-r ;Un+e.-z(n.-n!)  .

The  Fed  i s  assumed  to  v iew  dev ia t i ons ,  i n  e ' i t he r  d i rec t i on ,  o f

unemp ioymen t  f rom some goa l  o r  des i red  l eve l  as  genera t i ng  cos ts .

Unemp ioymen t  ra tes  be low  tha t  sough t  by  the  Fed ,  t o  the  ex ten t  t hey  nesu l t

i n  expec ta t i ons  o f  acce le ra t i ng  j n f l a t j on ,  a re  cons idened  cos t l y  as  i t  t hen

becomes  more  d i f f i cu l t  t o  ex t rac t  r evenue  o r  exp lo i t  a  Ph i l l i p s  cu rve  i n

the  fu tu re .  I nc reases  i n  t he  unemp loymen t  ra te  above  the  op t imum a re  a l so

assumed  to  genera te  cos ts  due  to  obv ious  fac to rs  such  as  fo rgone  ou tpu t  and

human  su f fe r i ng .  I n  e f fec t ,  a  s imp le  quadra t i c  I ' l oss  func t i on ' r  i s  emp loyed

wh ich  imp l i es  tha t  t hese  cos ts  j nc rease  a t  an  i nc reas ing  ra te  t v i t h

depar tu res  o f  unemp loymen t  f rom i t s  p re fe r red  1eve l .  Tha t  i s ,  t he  l oss

func t i on  aDDears  as :

can  sh i  f  t

gene ra te

ro)

(  10 )
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(u.  -kul ' ) ' .
'  t  t '

(  11 )

\ t . )

Tha t  unemp loymen t  ra te  deemed  op t ima l  by  the  po l j cymaker  i s  assumed  to

be  p ropo r t i ona l  t o  t he  na tu ra l  ra te .  I f  k  i s  l ess  than  un i t y ,  t he

po l i cymaker  cons ide rs  the  na tu ra l  ra te  ' r t oo  h igh ' r  re la t i ve  to  an  e f f i c i ency

c r i t e r i a .  Th i s  r e f l ec t s  d i s t o r t i ons  such  as  unemp loymen t  compensa t i on ,

i ncome taxa t i on  and  tnans fe r  paymen ts  wh ich  may  resu l t  j n  p r i va te l y  chosen

quan t i t i es  o f  emp ioymen t  be ing  too  l ow  (8a r ro  and  Gordon ,  1983b) .  I f  k

equa l  s  un i t y ,  t hen  the  po l i cymaker  v ie l1s  the  na tu ra l  ra te  as  op t ima l ,

The re fo re ,  t he  cos ts  wh ich  the  Fed  i ncu r rs  i n  i t s  conduc t  o f  po l i cy  a re

assumed  to  j  nc l  ude  the  fo l  l  ow i  ng :

c.=( 8,./2 ) ( u.-kul ) 2+( $4rlz ) (nt)2 ,

where  $ r . / 2  and  6n , /2  a re  the  Fedrs  " cos t  pa ramete rs . "
JI ,  +T,

The  las t  t e rm in  Equa t ion  12  assumes  tha t  depar tu res  o f  i n f l a t i on  f rom

zero  a l so  genera te  cos ts  as  desc r ibed  i n  Ba i l ey  (1956)  and  F i sche r  and

Mod ig l i an i  ( 1978 )  wh i ch  t he  Fed  cons ide rs  i n  i t s  po l i c ymak ing .

3 .? .4 .  Federa l  Rese rve  Ob jec t i ve  Func t j on

Comb in ing  these  bene f j t s  and  cos ts  wh ich  the  Fed  con f ron ts  i n  j t s

conduc t  o f  po l i cy ,  we  den ive  l he  fo l l ow ing  ob jec t j ve  func t i on  fo r  t he

Federa l  Rese rve :

zt=[Bl tRmt*B21Rn1-(831/2)(Ut-ku l )2- (84t lZ) ( r r t )2 ] .  (13)

The  Fed  chooses  j t s  po l i cy  ta rge t ,  t he  mone ta ry  g rowth  ra te ,  t o  ach ieve

i t s  u l t ima te  goa l  o f  max im iz i ng  t he  expec ted  va lue  o f  Equa t i on  13 .  S ince

the  Federa l  Rese rve  sys tem has  neve r  bound  j t se l f  t o  any  mone ta ry  ru1e ,  we

proceed  under  the  assumpt ion  tha t  t he  Fed  i s  a  d i scne t i ona ry  po l j cymaker .

Th i s  ana lys i s  o f  d i sc re t i ona ry  po l  i cy  fo l l ows  the  genera l  l i ne  o f  a rgumen t
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p resen ted  i n  Ba r ro  (1983)  and  Bar ro  and  Gordon  (1983a  and  b ) .  D i sc re t i on

imp l i es  no  poss ib i l j t i e s  f o r  p r i o r  cons t ra ' i n t s  o r  commj tmen ts  t ha t  wou ld

l "es t r i c t  subsequen t  cho i ces  fo r  money  g rowth  ra tes .  D i  sc re t i ona ry  po l i cy

i s  v iewed  as  a  noncoopera t i ve  game be tween  the  po l i cymaker  and  p r i va te

agen ts  i n  wh ich  the  fo rmer  mus t  t ake  as  g i ven  the  expec ta t i ons  o f  t he

la t te r .  l ^ l i t h  expec ta t j ons  g i ven ,  and  fu tu re  va lues  o f  money  g rowth  ra tes

un res t r i c ted ,  t he re  a re  no  e f fec ts  i n  t h i s  mode l  o f  t he  cho ice  o f  cu r ren t

money  g rowth  ra tes  on  fu tu re  va lues  o f  t he  ob jec t j ve  func t i on .  The re fo re ,

the  op t im iz ing  po l i cymaker  chooses  u t  t o  max im ize  the  con temporaneous

expec ted  ob jec t i  ve  func t j on .

The  assumpt ion  tha t  t he  po l i cymaker  t rea ts  fu tu l  e  expec ta t i ons  as  g i ven

fo l . l ows  f rom the  d i sc re t i ona ry  na tu re  o f  mone ta ry  po l i cy .  Under

d i sc re t j on ,  t he  cen t ra l  bank ' s  cho i ce  o f  U r ' i n  no  way  cons t ra j ns  i t s  cho i ce

o f , t * 1  .  Tha t  i s ,  u t  supp l i es  no  add i t i ona l  i n f o rma t i on  abou t  t he

ob iec t ' i ves  o r  t echno logy  o f  t he  po l j cymaker .  Expec ta t j ons  o f  f u tu re

in f l a t i on  a re  a  func t i on  o f  expec ta t i ons  o f  f u tu re  mone ta ry  g rowth  ra tes .

I n  de te rm in ing  expec ta t i ons ,  agen ts  cons ide r  t he  po l i c ymake r ' s  op t im i za t i on

p rob lem wh ich  de te rm ines  the  i n f l a t i on  ra te  f rom Equa t jon  13 .  The

de te rm ina t i on  o f  expec ta t i ons  th j s  pe r iod  i s  d i vo rced  f rom the  pa r t i cu la r

rea l i za t i on  o f  i n f l a t i on .  Tha t  j s ,  a t  Lhe  s ta r t  o f  pe r i od  t ,  agen t s  f o rm

expec ta t i ons  by  fonecas t i ng  the  po l  i cymaker rs  bes t  ac t i on  con t i ngen t  on  the

in fo rma t ion  se t .  I n  add i t i on ,  n l * ,  i t  no t  cond i t i oned  on  the  cu r ren t

i n f l a t i on  ra te .  The re fo re ,  t he  po l  i cymaker  faces  a  p rob lem jn  wh ich

expec ta t i ons  a re  exogenous  and ,  i n  f o rm ing  the j r  expec ta t i ons ,  agen ts

unders tand  the  po l i cymake l i  s  i n  t h i s  pos i t i on  (Ba r ro ,  1983 ,  Ba r ro  and

Gordon ,  1983a  and  b ) .
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In  e f fec t ,  expec ta t i ons  o f  i n f l a t i on  a re  assumed  g i ven  to  the  Fed  on l y

i f  t he  cho ice  o f  cu r ren t  money  g rowth  has  no  imp l i ca t j ons  fo r  expec ta t j ons

o f  f u tu re  money  g rowth  ra tes  (and  thus  no  imp l i ca t j ons  fo r  expec ta t j ons  o f

f u tu re  i n f l a t i on ) ,  wh i ch  i s  t he  essence  o f  d i sc re t i ona ry  po l  j c ymak ing .  I n

pa r t i cu la r ,  t h i s  concen t ra t i on  on l y  on  the  p resenL  does  no t  de r i ve  f rom

myop ia  on  the  pa r t  o f  t he  po l  i cymaker .  "Ra the r ,  v r i t h  g i ven  expec ta t i ons ,

the  po l i cymaker  has  no  way  a t  da te  t  t o  i n f l uence  ( fu tu re  va lues  o f  t he

ob j  ec t  i  ve  f unc t i on ) ' r  (Ba r ro ,  1983 ) .5 ' 6

There fo re ,  a  d i sc re t j ona ry  po l i cymaker  chooses  the  mone ta ry  g rowth  ra te ,

u t ,  t o  max im ize  t he  cu rnen t  expec ted  va lue  o f  Equa t i on  13 ,  g i ven

expec ta t i ons .  Subs t i t u t i ng  fo r  R r ,  f r om Equa t ion  3 ,  Rna  f rom Equa t ion  6

and  l J .  f r om Equa t ion  10 ,  t he  f i r s t -o rde r  cond i t i on  i s  as  fo l l ows :

Err( 1/m.) [exn(av.-r-bn!-r .) i*Br. Iexn( sI i  r_1-ni ]-nt) l
+zF3t  [ (  1-  k)  (  ru l -  1+(  1- r  )un )  -z(  r t - r :  )  ]
-$4.l l r=0.

Equat ion  14  s ta tes  tha t  the  in f la t ion  ra te  i s  chosen such tha t  the

marg ina l  bene f i t s  o f  an  ex t ra  un i t  o f  i n f la t ion  jus t  equa l  the  marg ina l

cos ts .T  Th is  ca lcu la t ion  uses  th ree  cond i t ions :  (  d f ia /du ,  )  |  n ! ,  n ! * ,  )= t  t "om

Equat ion  2 ,  (dn ;+1 /dur )=0 ,  and E(e . )=0 .

So lv ing  fo r  the  ra te  o f  i n f la t ion ,  we  assume tha t :

E( u+ - kul )=( u. - kul \e  v l  t

wh ich  imp l i es  tha t  t he  Fedrs  fo recas t  o f  t he  gap  be tween  unemp loymen t  and

the  ta rge t  unemp loymen t  na te  equa ls  the  ac tua l  gap .  Such  an  assumpt ion

imp l i es  pe r fec t  f o res igh t  on  the  pa r t  o f  t he  po l i cymaker  as  i n  De \ r j a ld  and

Johnson  (1963) ,  F r i ed ' l  ande r  (1973)  and  Hav r i  l esky  (1967) .8  Th i s  l eads  to

the  fo l l ow ing  r r reac t j on  func t i on r r :

(  14 )



-12-

nr=(  0r . /Bar)  [ (  1 /mr)  ( r ,1 ._r /p . )  ] * (  s2r lB4t )  (c t_r /p t ) (16 )

*z [( tsgt/B+t) ( Ut-kut)] .

I n te rp re t j ng  Equa t jon  16  as  a  reac t i on  func t ' i on  emp loys  the  p i vo ta l

assump t i on  t ha t  t he  Fed  i s  capab le  o f  con t ro l l i ng  t he  i n f l a t i on  ra te .

Fu r the r ,  t he  s igns  a t tached  to  the  coe f f j c i en ts  o f  t he  reac t i on  func t i on

re f l ec t  t he  r r u t i l i t y  we igh t s r r  o f  Equa t i on  13  and  t he  assump t j on  t ha t ,  j n

the  cen t ra l  bank ' s  v iew ,  i nc reases  i n  t he  i n f l a t i on  ra te  i nc rease  revenue

and  reduce  dev ia t i ons  o f  unemp loymen t  above  i t s  t a rge t .  I f  unemp loymen t  i s

be low  i t s  des i red  1eve l  ,  dec reases  i n  the  i n f l a t i on  ra te  occu r .

Equa t i on  16  repnesen ts  t ha t  ( equ i l i b r i um)  ra te  o f  j n f l a t i on  wh i ch

resu l t s  when  the  po l i cymaker  max im izes  the  expec ted  va lue  o f  h i s  ob jec t i ve

func t i on  tak ing  as  g i ven  the  fo rma t ion  o f  expec ta t j ons .  Fu r the r ,  Equa t ion

16  rep resen ts  a  ra t i ona l -expec ta t i ons  equ i l i b r i um in  the  sense  tha t  t he

in f l a t i on  ra te  i s  su f f i c i en t l y  h i gh  such  t ha t  t he  marg ina ' l  bene f i t s  o f  a

hypo the t i ca l  un i t  o f  su rp r i se  i n f l a t j on  j us t  ba lance  t he  marg ina l  cos t s

invo l ved .  Tha t  . i  s ,  sys temat i c  su rp r i ses  do  no t  occu l i n  equ i l j b r j um.

Seve ra l  jmp l i ca t i ons  f o l l ow  f r om Equa t i on  16 .  W i th  an ' i  nc rease  i n  t he

bene f i t  pa rame te rs ,  9 ' ' .  and  Ba . ,  con f ron t i nq  t he  Fed ,  t he  ra te  o f  i n f l a t i on
l t  t t '

shou ld  ' i n c rease .  These  bene f i t  pa rame te rs  m igh t  be  espec ia l l y  h i gh  du r i ng

wan t ime ,  i n  pe r iods  where  govennmen t  expend i tu res  have  r i sen  rap id l y  o l i n

pe r iods  when  a l t e rna te  sou rces  o f  revenue  resu l t  i n  g rea te r  we l fa re  
. l osses

a t  t he  mang in  (Ba r ro ,  1983 ) .  I f  t he  ac tua l  cos t s  o f  i n f l a t i on  (as

p rece ived  by  the  Fed) ,  F4 r ,  i nc rease ,  t hen  i n f l a t i on  shou ld  dec rease .  I f

t he  gap  be tween  unemp loymen t  and  i t s  des i red  na te  i nc reases ,  t he  ex ten t  o f

the  response  o f  i n f l a t i on  depends  on  the  re la t i ve  cos t  pa ramete r  B?+ /84+ ,
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The  ra te  o f  j n f l a t i on  shou ld  i nc rease  i f  t he  cos t s  o f  t h j s  gap .  B3 t .

i nc rease  more  t han  does  t he  cos t  o f  ac tua l  i n f l a t j on ,  FOa .

There fone ,  es t ima t ing  Equa t ion  16  under  a  random-coe f f j c i en ts

spec i f i ca t i on  a l  l ows  us  to  tes t  f o r  t he  p resence  o f  movemen ts  i n  t hese

paramete rs .  I f  t he  pa ramete rs  p rove  t ime-va ry ing ,  t ak ing  accoun t  o f  t h i s

improves  the  es t ima les  de r i ved .  Fu r the r ,  any  i n fo rma t . i on  as  to  the  t jm jng

o r  magn i tude  o f  sh i f t s  i n  t hese  pa ramete rs  con fnon t i ng  the  Fed  p rov ides

ev idence  o f  t he  deg ree  o f  Federa l  Rese rve  i ndependence .  Fo r  examp le ,  do

the  cos ts ,  as  pe rce i ved  by  the  Fed ,  resu l t i ng  f rom an  excess  o f

unemp loymen t  ove r  i t s  t a rge t  i nc rease  i n  an  e lec t i on  yea r  and  then  dec rease

a f ten  an  e lec t i on?  0 r ,  do  these  cos ts  rema in  the  same rega rd less  o f  where

in  t he  po1  i t i ca l  c yc l e  t he  Fed  f i nds  i t se l f ?

Th is  i n te rp re ta t i on  o f  j ns tab i l  i t y  o f  t he  reac t . i on  func t j on  i s  cons i s ten t

w i th  tha t  o f  F royen  (1974) ,  Po t t s  and  Lucke t t  (1978) ,  Ab rams ,  F royen  and

V ' i aud  (1980) ,  Hamburge r  and  Zw ick  (1981)  and  Beck  (1982) .  These  s tud ies

a t tempt  to  assess  the  deg ree  o f  ou ts jde  j n f l uences  ope ra t i ng  on  the  Fed  by

exam in ing  t he  s tab j l i t y  o f  cen t ra l - bank  behav io r .

I f  a  r r t rad i t i ona l r r  mode l  o f  cen t ra l -bank  behav io r  gu ides  Federa i  Rese rve

po l  i cymak ing ,  t he  Fed  i s  v iewed  as  an  au tonomous  i ns t . i t u t i on  " i nhab i ted  by

jnd . i v i dua ls  who  a re  mo t i va ted  to  manage  the  economy acco rd ing  to  the i r

pe rcep t i on  o f  wha t  i s  bes t "  (Toma 1982 ,  p .  1981) .  | r l e  may  thus  r r . . . t r ea t

the  Federa l  Rese rve  Sys tem as  a  sove re ign  dec i s ionmaker  whose  managers  seek

s ing lem inded ly  to  p romote  the  pub l i c  i n te res t  a t  eve ry  tu rn "  (Kane  1980 ,  p .

199 ) .
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There fo re ,  i n  t he  t rad i t i ona l  v iew  o f  mone ta ry  po . l  j cymak ing ,  revenue

den ived  f rom imp l  i c i t  t axa t i on  such  as  se ign io rage  o r  dep rec ia t i ng  fede ra l

deb t  i s  i ns i gn i f i can t  as  an  exp lana t i on  o f  obse rved  i n f l a t i on  ra tes .

Fu r the r ,  such  a  po l  i cymaker  conduc ts  po i i cy  i n  a  s tab le ,  cons j s ten !  manner .

Tha t  i s ,  t he  bas j c  goa ls  o f  po l  i cy  do  no t  f l uc tua te .

Tes ts  o f  t he  hypo thes i s  t ha t  a  t rad j t i ona l  mode l  ho lds  a re  conduc ted  by

de r i v . i ng  es t ima tes  o f  Equa t ion  16 .  I f  t h i s  hypo thes i s  j s  co r rec t ,  t he

pa ramete rs  assoc ia ted  w j th  the  revehue  te rms  a re  s ta t i s t i ca l l y

i ns i gn i f i can t .  Tha t  i s ,  po l i c y  i s  no t  conduc ted  w i t h  t he  goa l  o f

ex t rac t i ng  revenue  f rom the  p r i va te  sec to r .  The  "cos t "  pa ramete rs ,  B3a  and

F4 ,  a re  assumed  s jgn j f i can t  i n  t he  t rad i t i ona l  mode l  o f  po l  i cymak ing .  The

Fed  wou ld  be  conce rned  w i th  dev ja t i ons  o f  unemp ioymen t  f rom i t s  pe r fe r red

ra te  and  w i th  the  d i rec t  cos ts  assoc ia ted  w i th  i n f l a t i on .  However ,  t he

cos t  pa ramete rs  con f ron t i ng  the  Fed  a re  f i xed  under  the  t rad i t i ona l  mode l .

A1  l ow ing  them to  va ry  ough t  no t  t o  improve  upon  the  es t ima tes .  The re fo re

i f  t he  revenue  pa ramete rs  o f  Lhe  reac t i on  func t i on  a re  s ta t i s t i ca l l y

s ign i f i can t ,  and , /o r  i f  a l  l ow ing  the  pa ramete rs  to  va ry  ' improves  the

es t ima tes ,  cen t ra l  bank  i ndependence  i s  ques t i oned .  The  es t ima t ion

techn ique  and  emp i r i ca l  r esu l t s  a re  i n  t he  nex t  sec t i on .

4.  EMPIRICAL RESULTS

4 .1 .  Two-S tage  Leas t  Squares

In  an  e f fo r t  t o  de te rm ine  whe the r  t he  hypo thes i zed  bene f i t s  and  cos ts

a re  s ign i f i can t  de te rm inan ts  o f  Federa l  Rese rve  behav io r ,  we  de r i ve

two-s tage  l eas t  squa res ,  o r  i ns t rumen ta l  va r i ab les ,  es t ima tes  o f  t he

paramete rs  o f  t he  fo l  l  ow i  ng :
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ANNUAL=aO+a, *S EIGN+cr* R LDEBT+ar( IJN EMP-NATUN )+e, , (17  )

where  ANNUAL=Annua l  ra te  o f  in f la t ion  per  quar te r

5E161.1=1 1,/m, ) *( Mt_1/Pt )

RLDEBT=( G.-,,zPr)

UNEMp=z*Ut

N A T I I N = z * k * l l n' ' ' ' ' - ' -  ' ' t

a0=i  n  te  rcept

a1=F 1t lg4t

a|=g2r/g 
4t

a3=E3r/  B4t

r t=random di  sturba n ce

Quar te r i y  da ta  a re  used  fo r  t he  t jme  pe r iod  1951-1983  9 .  Es t jma tes  o f

z ,  t he  Ph i l l i ps  cu rve  s lope  pa ramete r  a re  ob ta ined  f rom Bar ro  and  Rush

(1981) .  The i r  s tudy  examines  the  e f fec t  o f  unan t i c i pa ted  money  g rowth  on

the  unemp loymen t  ra te  fo r  bo th  annua l  and  qua r te r l y  da ta .  I t  i s  es t ima ted

tha t  a  one  pe rcen tage -po i  n t  i nc rease  i n  unan t i c i pa ted  money  g rowth  reduces

the  unemp loymen t  ra te  by  a  p ropo r t i on  o f  3 .5  to  5 .8  pe rcen t .  I f  we  assume

tha t  unan t i c i pa ted  money  g row th  resu l t s  j n  unan t j c i pa ted  i n f l a t i on ,  t he

Bar ro  and  Rush  es t ima tes  may  be  emp loyed  fo r  t he  z  pa rameLer  i n  Equa t ion

1 b .

Equa t ion  17  i s  es t ima ted  fon  va r ious  va lues  o f  z  and  k .  The  pa ramete r

es t ima tes  a re  no t  sens i t i ve  t o  va r i a t i ons  i n  k  o r  t o  va lues  o f  z  l y i t h i n  t he

Bar ro -Rush  
" "ng . .10  

There fo re ,  we  repo r t  resu l t s  f o r  z=4 .0  (wh ich  a l so

acco rds  w i th  Rushrs  (1986 ,  p .  271 )  max imum- l  j ke l  j hood  es t ima tes )  and  k=1 .0 .

The  B reusch  (1978)  and  God f rey  (1978)  tes t  s ta t i s t i c  i nd i ca tes  the  p resence
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o f  se r j a l  co r re la t i on  i n  t he  en ro r  t . "m .  11  There fo re ,  t he  Cochran -0 rcu t t

p rocess  i s  used  to  ob ta in  es t jma tes  o f  t he  f i r s t -o rde r  au toco r re la t j on

coe f f i c i en t  a long  w i th  the  P ra j  s -Wins ten  mod i f i ca t i on  to  accoun t  f o r  t he

f i r s t .  obse rva t j on .  The  es t ima ted  va lue  o f  p ,  t he  au toco r re la t i on

coe f f i  c i  en t  i s  0 .383 .  12

In  add i t i on ,  as  an  i nd i ca to r  o f  t he  deg ree  o f  Fed  i ndependence ,  we

des i re  to  de te rm ine  the  ex ten t  t o  wh ich  po f  i cymak ing  i s  s tab le .  Tha t  j s ,

a re  the  pa ramete rs  o f  Equa t ion  17  sub jec t  t o  s t ruc tu ra l  changes  o r  random

var ia t i on?  I f  so ,  t he  es t ima tes  a re  i ne f f i c i en t  and  a re  improved  by

in t roduc ing  a  randon-coe f f i c j en ts  spec j f i ca t j on .  The re fo re ,  a  tes t  f o r  t he

p resence  o f  van ia t i on  i n  t he  pa ramete rs  o f  Equa t ion  17  i s  app rop r ia te .  
13

4 .2 .  Random-Coe f f i  c j  en ts  Spec i f i ca t i on

Le t  us  suppose  Equa t i on  17  i s  r espec i f i ed  as  f o l l ows :

ANNUAL=(cO+vOt)+(s1+vi t)*SEIGN ( 18)

+(ar+vra)*RLDEBT+( q3+v3t)*(  UNEMP-NATUN)'

where  the  n , .  a re  rega rded  as  mean  response  coe f f i c i en ts  and  c rk t=c l k+vk t  as

ac tua l  ( random)  nesponse  coe f f i c i en ts  fo r  t he  t t n  obse rva t i on .  ( I t  cou ld

be  a rgued  tha t  Equa t ion  18  shou ld  con ta in  ano the r  add i t i ve  d i s tu rbance ,  t he

ea  o f  Equa t i on  17 ,  i n  add j t i on  t o  vo t .  I f  t h i s  ex t ra  d i s t u rbance  j s

i nc luded ,  i t s  va r i ance  canno t  be  es t ima ted  separa te l y  and  i s  t hus  j gno red

[ Judge ,  e t .  a l  . ,  i 980 ,  p .  375 ] ) .  I f  t he  pa rame te rs  o f  Equa t i on  17  a re

random as  spec i f i ed  j n  Equa t ' i on  18 ,  t he  mode l  has  a  he te roscedas t i c

d i s tu rbance  te rm.  The  va r iance  a t  each  Do in t  i s  t he  same l i nea r

comb ina t j on  o f  t he  squares  o f  l he  exp lana to ry  va r iab les  a t  t ha t  po in t

(H i  l d re th  and  Houck ,  1968) .
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G jven  t he  cha rac te r j s t j c s  o f  a  mode l  con ta i n i ng  random coe f f i c i en t s ,  i t

i s  des i rab le  to  tes t  f o r  t he  p resence  o f  t he  t ype  o f  he te roscedas t i c i t y

imp l i ed  by  Equa t ion  18 .  B reusch  and  Pagan  (1979)  p rov ide  such  a  tes t .  The

tes t  s ta t i s t i c  deve loped  i s  a  Lag range-mu l t i p l  i e r  p rocedure  fo r  t es t j ng  the

nu11  hypo thes i s  o f  homoscedas t i c  d i s tu rbances  and  y ie lds  a  x2  s ta t i s t j c  o f

75 .41 ,  dec i s j ve l y  r e j ec t i ng  t h j s  nu l l  hypo thes i s .  Thus ,  a

random-coe f f i c i en ts  spec i f i ca t j on  f i t s  t he  da ta  be t te r  t han  does  a

homoscedas t i c  mode l .  Th i s  mode l  o f  pa ramete r  va r i a t j on  does  no t  requ i re

the  assumpt ion  o f  ab rup t  s t ruc tu ra l  changes  a t  known  po in t s  o f  t ime  as  i n

F royen  (1974)  and  Hamburge r  and  Zw ick  (1981) .  A l so ,  un i j ke  the  me thod

proposed  by  Go ld fe ld  and  Quand t  (1976) ,  a l i ow ing  the  pa ramete rs  to  en te r  as

random va r iab les  obv ia tes  the  need  to  i den t i f y  va r i ous  " reg imes"  and  a ' l  l ows

fo r  t he  poss ib i l i t y  o f  a  he te roscedas t i c  e r ro r  t e rm a t  each  obse rva t i on .

We the re fo re  use  Amemiya rs  (1977 ,  1978)  mod i f i ca t j on  o f  t he  H i l d re th -Houck

(1968)  techn ique  to  ob ta in  cons i s ten t  pa ramete r  es t ima tes  o f  Equa t ion  18  as

fol  I  ows :

ANNUAT=-17 .2636*+31 .029839* *SEIGN (  19 )
(4 .3673 )  ( 4 .4440 )

-1  .  311065*RLDEBT+0 .  107176* * (UNEi4P-NATUN) ,
(0 .6e58 )  ( 0 .0438 )

t
R'=0 .71 ,  B -G=0 .3937 ,  *=s i  gn i  f i cance  a t  t he  one -pe rcen t  1eve1  .

Va lues  i n  pa ren theses  a re  s tandard  e r ro rs  and  B -G j s  t he  va lue  o f  t he

Breusch  (1978)  and  God f rey  (1978)  tes t  s ta t j s t j c  f o r  au toco rne la t i on .  The

resu l t s  o f  Equa t ion  19  i nd i ca te  tha t  a  des j re  to  ex t rac t  se ign io rage  and

dev ia t i ons  o f  unemp ioymen t  f rom the  Fed ' s  p re fe r red  l eve l  a re  s ign i f i can t

fac to rs  i n  exp la in ing  obse rved  ra tes  o f  i n f l a t j on .  RLDEBT possesses  the
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w rong  s i gn ,  bu t  i s  no t  s i gn i f i can t  a t  t he  f j ve -pe rcen t  l eve l  .  These

paramete r  es t ima tes  cas t  doub t  upon  the  hypo thes i s  o f  a  t rad i t i ona l  mode l

o f  cen t ra l  bank  behav io r .  Se ign io rage  i s  no t  a  s i gn i f j can t  va r i ab le  i n

such  a  mode l  .  A1  so ,  t he  j ns tab i l i t y  o f  po f  i cymak ing  as  ev idenced  by  the

Breusch -Pagan  (1979)  tes t  f u r the r  underm ines  the  hypo thes j s  o f  cen t ra l  bank

autonomy.

4 .3 .  Mode l  W i th  T ime  T rend

Bar ro  (1982 ,  p .332 )  po in t s  ou t  t ha t  t he  amoun t  o f  r evenue  t he  Fed  co i l ec t s

f rom in f l a t . i ona ry  f i nance  has  rough ly  doub led  ove r  t he  pas t  twen ty  yea rs ,

i nd i ca t i ng  the  des i re  to  ex t rac t  revenue  may  va ry  w ' i t h  t ime .  Tha t  i s ,

ANNUAL may  respond  d i f f e ren t l y  t o  pen  un i t  changes  i n  the  i ndependen t

va r iab les  o f  Equa t jon  17  ove r  d i f f e ren t  t ime  pe r iods .  I f  so ,  a  mode l  wh ich

a l l ows  t he  coe f f i c i en t s  t o  cap tu re  t h i s  poss ib i ' l  j t y  r esu l t s  i n  mo re

e f f i c i en t  pa rame te r  es t ima tes .  S ingh  e t .  a l  .  ( 1976 )  cons ide r  such  a

spec j f i ca t i on  i n  wh ich  the  reg ress ion  coe f f j c j en t ,  cOa ,  i s  sub jec t  t o  t ' . t o

j n f l uences  wh i ch  cause  i t  t o  dev ja te  f r om i t s  mean  va1ue ,  c tO .  The  f i r s t  o f

t hese  i s  a  r andom d i s tu rbance  as  i n  H i l d re th  and  Houck  (1968 ) .  The  second

in f l uence  re f l ec t s  the  p resence  o f  f ac to rs  tha t  may  va ry  w i th  t ime .  The

essence  o f  t h i s  spec i f i ca t i on  i s  t ha t  j t  assumes  no  know ledge  o f  where

paramete r  sh i f t s  occu r  bu t  a t tempts  to  i nves t i ga te  whe the r  and  when  such

sh i f t s  t ake  p1ace .  Un l i ke  the  p rocedure  emp loyed  by  Beck  (1982) ,  t he

techn ique  deve loped  by  S ingh  e t .  a l .  ( 1976 ,  p .  342 )  penm i t s  app rop r i a te

tes ts  o f  s i gn i f i cance  o f  t he  es t ima ted  panamete rs .  The  mode l  es t ima ted  i s

tha t  o f  Equa t ion  17  w i th  the  fo l l ow ing  spec i f i ca t i on  fo r  t he  coe f f i c i en ts :

skt=ak+6kf k(  t  )+vkt, (  20)
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where  f , , ( t )  j s  some func t i on  o f  t ime .  Ca lendar  t ime  i s  used  as  a  su t " roga te
K -  '

f o r  t hose  causes  tha t  a f fec t  c | ( ,  sys temat i ca l l y ,  wh i l e  t he  e r ro r  t e rm,  uk t ,

i s  t he  random componen t .  The  spec i f i ca t i on  o f  t he  t rend  te rm i s  gu ided  by

the  samp le  i n fo rma t i on  acco rd ing  t o  S ingh ,  e t .  a l .  ( 1976 ,  p .  344 ) .  These

au tho rs  recommend  es t ima t ing  the  mode l  w i th  a l t e rna t j ve  fo rms  o f  fO( t )  such
,

as  f ( t ) = t ,  f ( t ; =1 ' ,  f ( t ) =1n14 ; ,  e t c .  and  choos ing  t he  spec i f i ca t i on  wh i ch

exp la i ns  t he  max imum va r j a t j on  i n  t he  dependen t  va r i ab le .  The re fo re ,  we

repor t  resu l t s  f o r  f , , ( t )= f r ( t )= t .  Fo r  f " ( t )  we  app rox ima te  a  pa rabo l ' i c
l  t ' '  J '  '

t nend  wh jch  assumes  inc reas ing  response  beg inn ing  two  yea rs  be fone  a

p res jden t i a l  e lec t i on  yea r  f o l  l owed  by  dec reas ing  response  j n  the

subsequen t  two  yea rs .  Th i s  concen t ra t j on  on  p res iden t i a l  e lec t j ons

fac i l  j t a tes  compar i sons  w i th  F royen  (1974) ,  Po t t s  and  Lucke t t  (1978)  and

Beck  (1982) .  Subs t i t u t i ng  Equa t ion  20  i n to  Equa t ion  17  amoun ts  to  a  mode l

con ta in ing  j n te rac t i on  te rms  p lus  a  he te roscedas t i c  e r ro r  t e rm.  Th i s

spec i f i ca t i on  a tLempts  to  cap tu re  an  i nc reas ing  t rend  assoc ia ted  \ r i t h

revenue  ove r  t jme  p lus  a  conce rn  rega rd ing  unemp loymen t  wh ich  i s  j n f l uenced

by  t he  e l ec to ra l  c yc1e .  Unde r  t h i s  spec i f i ca t i on  S ingh  e t .  a1 .  ( 1976 )

p rov ide  a  fou r -s tep  p rocedure  fo r  ob ta in ing  cons i s ten t  pa ramete r  es t ima tes .

The  resu l t s  a re  as  f o l l ows :

ANNUAL=-9 .7281* -12 .2629*SEIGN+6 .3509* *RLDEBT (21 )
(3 .378)  (s .?20)  (2 .04s)

-0.  0602*(  UNEFIP-NATUN)+0.  3S25** f  , '  1  t ; *SEIGN
I

(0 .044)  (0 .084)
*-0 .  0738 * fZ(  t ) *RLDEBT-O.  01229*f  3(  t ) * (  UNEMP-NATUN),

,  
(o .o2o1)  (0 .0136)

R-=0.8946,  B-G=0.2976.
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The  response  coe f f i c j en t  f o r  SE IGN i s  now  i ns i gn i f i can t .  A

s ta t i s t i ca l  l y  s ign i f i can t  es t ima te  fo r  01 ,  however ,  ' i nd i ca tes  the  va r iab le

SEIGN exh ib j t s  i nc reas ing  sh i f t s  w i th  t ime .  The  mean  response  coe f f i c i en t

fo r  RLDEBT i s  now s ign i f i can t  and  co r rec t l y  s igned ,  wh j l e  t he  es t ima te  fo r

02  shows  a  dec reas ing  tendency  i n  response  ove r  t ime .  Thus ,  t he  da ta

ind i ca te  tha t  t he  revenue  va r jab les  have  tended  to  move  in  oppos i te

d i rec t i ons  ove r  t ime .  Dev ia t i ons  i n  unemp ' l oymen t  a re  now no  l onger

s i gn i f i can t  and  a l so  do  no t  appea r  t o  e l i c i t  a  r esponse  on  t he  pa r t  o f  t he

Fed  dependen t  upon  p res iden t i a l  e lec t i on  yea rs .

5.  CONCLUSION AND FUTURE RESEARCH

5.1 .  S  umma r y

Es t ima tes  o f  a  Federa l  Rese rve  reac t i on  func t i on  a re  de r i ved  us ing

two-s tage  l eas t  squa res .  Revenue  a t ta inab le  th rough  money  c rea t i on  and

dev ia t i ons  o f  unemp loymen t  f rom the  Fed ' s  ta rge t  a re  s ign i f i can t  va r i ab les

i n  exp la i n i ng  obse rved  i n f l a t i on  ra tes .  A  s i gn i f i can t  r evenue  t e rm  cas t s

doub ts  rega rd ing  the  ex ten t  t o  wh ich  Fed  po l i cy  ' i  s  app rop r ia te l y  v ie l red  i n

' r t r ad i t i ona l  
"  t e rms .  A  fu r the r  i nd j ca to r  o f  t he  deg ree  o f  cen t ra l  bank

independence  i s  t he  ex ten t  t o  wh ich  po l i cy  i s  s tab le .  Tes ts  fo r  s tab i l  i t y

a re  conduc ted  wh ich  obv ja te  the  need  to  i den t i f y  va r i ous  " reg imes . "  I n

add i t i on ,  non -cons tan t  e r ro r  va r i ances  a re  a l  l owed  a t  each  obse rva t i on .

Federa l  Rese rve  po l  i cymak ing  i s  f ound  to  be  random in  na tu re  suppor t i ng  the

conc lus i on  t ha t  r ' . . . t he  Fede ra l  Rese rve  has  no t  r esponded  i n  a  ba lanced ,

sys temat i c  way .  .  . t ha t  i ns tead  i t  has  responded  e r ra t i ca l  l y ,  a t t empt ing  to

ach ieve  one  goa l  t hen  ano the r ,  some say  i n  response  to  an  i nc reased

sens i t i v j l y  t o  po l  i t i ca l  p ressu res "  (Ab rams ,  F royen  and  l r l aud ,  1980 ,  pp .
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30-31 ) .  F ina l  1y ,  \ 4e  p resen t  a  spec i f i ca t . i on  wh ich  a l l ows  the  e f fec t  o f  t he

exp lana to ry  va r iab les  on  the  dependen t  va r i ab le  to  va ry  w i th  t jme .  t , Je  f i nd

an  i nc reas ing  t rend  assoc ia ted  w i th  the  response  o f  se ign io rage ,  a  t rend

wh ich  dec reases  ove r  t ime  fo r  RLDEBT and  dev ia t . i ons  o f  unemp loymen t  f rom

ta rge t  no t  a f f ec ted  by  po l i t i ca l  cons ide ra t i ons .

5 .2 .  Sugges t i ons  f o r  Fu tu re  Resea rch

The  mode l  o f  cen t ra l  bank  behav io r  cons ide red  does  no t  a l l ow  the  Fed  to

' i nves t  i n  i t s  repu ta t j on  o r  c red ib i  I  i t y  i n  t ha t  t he  Fed  i s  assumed  to  v iew

expec ta t i ons  as  exogenous .  Repu ta t i ona ' l  mode ls  a l l ow  fo r  a  l i nk  be tween

expec ta t j ons  f o rma t , j on  and  cu r ren t  po l i c y .  Th . i  s  l i n k  i s  t he  cen t ra l  bank ' s

nepu ta t i on .  I n  ou r  mode l ,  r epu ta t j on  o r  c red ib i l i t y  conce rns  a re

inco rpo ra ted  by  re lax ing  the  assumpt ion  o f  d j sc re t i ona ry  po l  i cymak jng .  The

po i i cymaker  then  rea l i zes  tha t  t he  cho ice  fo r  t he  cu r ren t  t a rge t  cons t ra ins

h i s  cho ice  nex t  pe r iod .  As  such ,  expec ta t i ons  a re  a f fec ted  by  cun ren t

po l i cy  ac t i ons  and  a re  no  l onger  cons ide red  exogenous .  Concern  ove r

repu ta t i on  o r  c red jb i . l  i t y  may  subs t i t u te  fo r  f o rma l  commi tmen ts  o r  t he  use

o f  s ta t i ona ry  ru les  on  the  pa r t  o f  t he  po l i cymaker .

I t  i s  a l so  o f  i n te res t  t o  examine  the  s tab i l  j t y  o f  Fed  po l  j cymak ing  as  a

func t i on  o f  sh i f t i ng  coa l i t j ons  w i t h i n  t he  Fed  i t se l f .  Tha t  i s ,  t o  wha t

deg ree  i s  obse rved  i ns tab i l i t y  o f  cen t ra l  bank  po l  i cymak ing  the  resu l t  o f  a

new cha i rman  o f  t he  Board  o f  Governo rs?  A re  pe r iods  o f  d i f f e ren t  cha i rmen

mean ing fu l  sub -pe r iods  by  wh ich  to  c lass i f y  mone ta ry  po l  i cy?  Me thods

sugges ted  by  Go ld fe ld  and  Quand t  (1976)  a re  use fu i  i n  i nves t i ga t i ng  these

ques t j ons .
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F ina11y ,  t he  ex ten t  t o  wh i ch  t he  mode l  deve loped  j n  t h i s  ana i ys i s  i s

app l i cab le  t o  o the r  coun t r i es  can  be  i nves t i ga ted .  I t  i s  no t  on l y  t he

Federa l  Rese rve  Sys tem wh ich  j s  assumed  to  be  au tonomous .  As  such ,  we

migh t  examine  the  ro le  revenue  cons ide ra t i ons  and  unemp loymen t  p lay  i n

obse rved  i n f  l a t . i on  ra tes  i n  o the r  coun t r i es .  An  ana l ys i s  o f  a

c ross -sec t i on  o f  coun t r i es  ove r  t ime  may  be  a t tempted .  Such  f i xed  and /o r

random e f fec ts  mode l  s  as  i n  l l adda la  (197 i )  wou ld  be  app r "op r ia te  fo r  t he  use

o f  such  r rpane l  da ta . r '  Swamy (1970)  p rov ides  a  mode l  by  wh ich  to  comb ine

c ross -sec t i on  and  t jme -se r i es  da ta  i n  a  r andom-coe f f i c j en t s  spec i f i ca t i on .
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ENDNOTES

For  an  exp lanat ion  o f  why  the  Federa l  Reserve  migh t  benef i t  by  respond ing
to  cer ta in  ( imp l  i c i t )  incent ives  pro fer red  by  par t j cu la r  b ranches  o f
government ,  see  Kane (1980,  1982) ,  Maces ich  (1984)  and l r loo l ley  (1984,
1e8s) .

Toma (1982)  desc r ipes  seve ra l  a l t e ra t i ons  i n  t he  r rmone ta ry  cons t i t u t i on r l
wh i ch  e f f ec t i ve l y  dec reased  t he  va lue  o f  t he  mu l t i p l i e r .  Ba r ro  ( 1982 )
p rov ides  emp i r i ca i  ev i dence  o f  t he  impo r tance  o f  se ign io rage .  i n
ac tua ' l  ' i t y ,  t he  U .S .  T reasu ry  does  no t  s imp ly  rega rd  new ly -c rea ted
mone ta ry  base  as  cu r ren t  revenue .  However ,  when  lhe  Fed  pe r rnanen t l y
i nc reases  the  base ,  i t  usua l l y  l ends  money  i nd i rec t l y  t o  t he  T reasu ry  by
i nc reas ing  i t s  ho ld j ngs  o f  U .S .  gove rnmen t  secu r j t j e s .  Wh i l e  t he
Treasu ry  pays  the  Fed  i n te res t ,  t he  Fed  t rans fe rs  i t s  p ro f i t s  ( composed
mos t l y  o f  t hese  i n te res t  paymen ts )  back  to  the  T reasu ry .  r rOver  the  en t j re
pe r iod  f rom 1914-1983 ,  Sys tem paymen ts  to  the  T reasu ry  have
to ta l ed , . . a lmos t  90  pe rcen t  o f  t he  Sys tem 's  g ross  i ncomer r  ( Johns ton ,  V . ,
1984) .  The re fo re ,  t he  T reasuny  i n  e f fec t  rece i ves  an  i n te res t - f ree  l oan
equa l  t o  t he  i nc rease  i n  base  money .

Bach  and  S tephenson  (1974) ,  Moore  (1979)  and  Mumper  and  Us iane r  (1982)
desc r ibe  o the r  red i  s t r i bu t i on  e f fec ts  assoc ia ted  w i th  i n f l a t i on .  See
F i  sche r  and  Mod ig l i an i  ( 1978 ,  p .  827 )  f o r  an  exp lana t i on  o f  t he
d i f f i cu l t i es  i nvo l ved  i n  cons ide r i ng  t hese  o the r  r ed i s t r i bu t ' i on  e f f ec t s
when  examjn ing  cen t ra l  bank  behav io r .

'  
Equa t i on  8  imp l i es  t ha t  on l y  unan t i c i pa ted  mone ta ry  expans ions ,  as

re f l ec ted  i n  pos i t i ve  va lues  f o r  ( I I - - n : )  l ead  t o  i nc reases  i n  r ea l

economic  ac t i v i t y .  Equ i va len t l y ,  t hese  nom jna l  shocks  l owe r  t he
unemp loymen t  r a te  be low  i t s  na tu ra l  r a te .  Th i s  hypo thes i s  i s  cons i s ten t
w i th  ra t i ona l  expec ta t i ons  mode l  s  used  i n  Lucas  (1973)  and  Bar ro  (1976)

Th is  assumpt ion  o f  d i sc re t i on  on  the  pa r t  o f  t he  po l  i cymaker  i gno res  the
poss ib i l i t y  t ha t  t he  cen t ra l  bank  i nves t s  i n  i t s  r epu ta t i on  o r
c red ib i l i t y .  I n  r epu ta t i ona l  mode l  s  o f  cen t ra l  bank  behav io r ,  j t  i s
assumed  tha t  cu r ren t  ac t j ons  o f  t he  po l i cymaker  i n f i uence  expec ta t i ons
rega rd ing  fu tu re  ac t i ons .  The  l i nk  be tween  cu r ren t  acL ions  and
expec ta t i ons  i s  t he  Fed ' s  repu ta t i on  (Ba r ro  and  Gordon ,  1983a) .  Fo r  a
summary  o f  t he  resea rch  to  da te  on  c red jb i l j t y ,  see  Cuk ie rman  (1986) .

Kyd land  and  P resco t t  (1977)  a rgue  tha t  t he  p rocess  o f  se ' l ec t i ng  Lhe
po l  i c y  va r i ab le  wh i ch  i s  bes t ,  g ' i ven  cu r ren t  cond i t i ons ,  w i l l  1 i ke1y
conve rge  to  a  t ime-cons i s ten t  bu t  subop t ima l  po l i cy .  A  t ime-cons i s ten t
po l i c y  i s  one  i n  wh j ch ,  f o r  each  pe r i od ,  t he  po l i c ymake r  max im izes  an
agreed-upon  ob jec t i ve  func t i on  tak ing  as  g i ven  p rev ious  dec ' i  s i ons  o f
economic  agen ts  and  j n  wh i ch  f u tu re  po i i c y  dec j s i ons  a re  s im i l a r l y
se lec ted ,  Thus ,  a  ru les - t ype  equ i  l i b r i um may  be  op t jma l  bu t
t ime- incons i s ten t  as  the  po l i cymaker  has  an  i ncen t i ve  to  dev ia te  f rom the
ru le  when  agen ts  expec t  i t  t o  be  fo11owed ,  l ead ing  to  l ow  c red ' i b i l  i t y .
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Disc re t i ona ry  po l  i cymak ing  i s  subop t ima l  ,  bu t  mee ts  the  requ j remen ts  o f
dynamic  cons j s tency .  As  Bar ro  and  Gordon  (1983b)  po in t  ou t  ' rTh i s
te rm ino logy  i s  decep t i ve  i n  t ha t  i t  sugges ts  tha t  t hese  dec i s ion  ru les
rep resen t  a l t e rna t i ve  so lu l i ons  to  the  same p rob lem.  Though  the
ob jec t i ye  f unc t i on  and  dec i s i on  ru l es  o f  p r i va te  agen ts  a re  i den t i ca l ,
t he  p rob lems  d i f f e r  i n  t he  oppor tun i t y  se ts  o f  t he  po l  i cymaker . r l

The  second-o rde r  cond i t i on  sa t i s f i es  the  requ inemen ts  fo r "  a  max imum as :
, 2

d'Zr/dvr '=-g rr( 1/m. ) [e x o( ayt_i -bn;-[ t  )  ]
-0r . Iexn( s I i . -1-n; ] -nt)  l

2- r -E3 t -F4 t ' 0 .

Ab rams ,  F royen  and  V ' /aud  (1980 ,  p .  33 )  a rgue  th i s  assumpt ion  i n t roduces
two  sou rces  o f  b j as .  F i r s t ,  s imu i t aneous -equa t i on  b i as  i s  p resen t  i f  t , he
dependen t  va r i ab le  o f  t he  reac t i on  func t j on  a f fec ts  the  exp lana to ry
va r i ab les  w i t h i n  t he  pe r i od .  Second ,  an  e r rons - i n - va r i ab les  p rob lem i s
p resen t  s ince  the  po l  i cymakers  fo recas t  d i f f e rs  f rom the  ac tua l  va r i ab ' l e .
The re fo re ,  i ncons i s ten t  pa ramete r  es t ima tes  a re  ob ta ined .  We jn t roduce
ins t rumen ta l  va r i ab les  to  reso l ve  the  f j r s t  p rob iem.  Ab rams ,  F royen  and
| l / aud  (1980 ,  p .34 )  sugges t  an  i ns t rumen ta l  va r i ab le  p rocedure  to  ove rcome
the  e r ro r s  i n  va r i ab les .  Judg ing  t he  re l a t i ve  mer i t s  o f  t he  i ns t r umen ts
i n  t h i s  case ,  howeve r ,  i s  imposs ib l e  as  t hese  au tho rs  po in t  ou t .  ' ,How
e f f i c j en t  t hese  ( i ns t r umen ts )  w i l l  be  depends  on  how  h igh  t he  con re la t i on
r ' s  be tween  the  ac tua l  f o recas ts  and  ou r  measures  o f  t hese  fo recas ts . . .The
unobservab i I  i t y  o f  t he  t rue  po l  i cymak ing  fo recas ts  makes  the  measuremen t
o f  t hese  co r re la t ' i ons  imposs ib le r r  (Ab rams ,  F royen  and  Waud ,  1980 ,  p .
34 ) (emphas i  s  added)  .

See  Append ix  A  fo r  a  desc r ip t i on  o f  t he  i ns t rumen ts  genera ted  and  da ta
used .

See  Append ix  B  fo r  es t ima tes  o f  Equa i ton  17  under  va r jous  va jues  o f  z
and  k .

Th i s  d i scuss ion  assumes  t he  absence  o f  vec to r  au toco r re l a t i on  o f  t he
type  desc r ibed  i n  Gu ' i  l key  (1974) .  Tha t  i s ,  we  assume the  e r ro r  t e rms  o f
Equa t ions  A1-A3  a re  sen ia l  l y  unco r re la ted  and  unco r re la ted  w i th  each
o the r .

A  poss ib le  exp lana t i on  fo r  t he  non independence  o f  t he  e r ro r  t e rm j s
om i t t ed  va r i ab les .  The  exc lus i on  o f  r e l evan t  va r i ab les  impa r t s
au toco r re la t i on  to  the  d i s tu rbance  te rm . i f  t he  exc luded  va r iab ies  a re
themse lves  au toco r re la ted .  Fun the r ,  t he  exc lus ion  o f  re levan t  va r i ab les
cou ld  g i ve  r i se  to  obse rved  i ns tab i  l i t y  o f  t he  pa ramete rs  o f  Equa t ion
77 .  Ramsey ' s  (1969)  RESET p rocedure  i s  use fu l  f o r  de tec t i ng  th i s
p rob lem s ince ,  as  Thursby  (1981)  po in t s  ou t ,  RESET i s  robus t  t o
au toco r re la t i on .  Thu rsby  and  Schmid t  (1977)  f i nd  tha t  t he  " tes t
va r iab les "  wh ich  y ie ld  the  mos t  power fu l  resu l t s  a re  composed  o f  powers
o f  t he  reg resso rs ,  U t i  l  i z i  ng  RESET i  n  t h i  s  manner ,  an  F -s ta t i  s t i c  o f
2 .98  w i t h  ( 6 ,118 )  deg rees  o f  f r eedom imp l i es  t ha t  we  accep t  t he  nu11
hypo thes i s ,  a t  t he  f i ve -pe rcen t  l eve l  , t ha t  no  spec i f i ca t . i on  e r ro r "  j s
p resen t  due  to  om i t ted  va r iab les .

I2



1 ?' "  I t  shou ld  be  po in ted  ou t  t ha t  i ns tab i l i t y  i n  Fed  po l i cy  response  does
no t  necessa r j l y  j nd i ca te  po l i c y  f o rma t i on  j s  sub jec t  t o  po l i t i ca l
i n f l uences .  Such  obse rved  uns tead iness  m igh t  r " e f  l ec t  i ns tab i l i t y  i n  t he
r r f i r s t  s tage r r  regness ions  wh ich  cha rac te r i ze  the  i ns t rumen ts  (Ab rams ,
Froyen and Vrlaud, 1980, p.  31)
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APPENDIX  A

The  techn ique  o f  i ns t rumen ta l  va r i ab les ,  o r  two -s tage  l eas t  squa res ,

neso lves  the  s jmu l tane j t y  p resen t  i n  Equa t ion  17 .  The  p rob lem i s  t ha t

j n f l a t i on  i n f l uences  as  we l l  as  i s  i n f l uenced  by  SE IGN,  RLDEBT and

dev ia t j ons  o f  unemp loymen t  f rom tha t  ra te  deemed  accep tab le  by  the  Fed .

Fo r  SE IGN and  RLDEBT the  reve rse  causa t i on  f l ows  th rough  the  cu r ren t  p r i ce

l eve l ,  P r .  A  change  i n  Pa  changes  ANNUAL  and  w i11 ,  by  de f i n i t i on ,  change

SEIGN and  RLDEBT.  The  s imu l tane i t y  assoc ia ted  w i th  unemp ' l oymen t  ope ra tes

th rough  a  usua l  Ph i l l i p s  cu rve  mechan i sm as . i n  Equa t i on  8 .  As  j ns t r umen ts ,

r {e  pnopose  the  fo l  l ow ing :

S EIGN= sO+x?- 1 s r., 
* R I r- r- rl=, s2 i 

*TBI LLt_ j
+xl=rs,,*SEIeu.-,

R2=0 . 9040

RLDEBT=d0+xi=rar, *eov._, +r]=2e2i *pIr_- (A-2)

+rf=2or,"RLDEar.-., R2=0.9624

( UNEI4P-NATUN )=uo+r]-, ur, * I NDrR0.-., +rf-, uZ - *RESALt- 
i

n
+E j= ru r . '  * (  UNEMP-NATUN ) t_ . R2=0 . 9562 ,

where  PI=Persona l  I  ncome

TBI LL=Three-mo n t h Treasury Bi ' l  I  rate

GOV=Government Expe nd i  ture s

INDPR0=I  ndex  o f  Indus t r ia l  Produc t ion

RESAL=Reta i  I  sal es

(A-  1 )

(A-3)
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Equa t ions  A1-A3  a re  used  to  genera te  p red j c ted  va lues  o f  t he

independen t  va r j ab les  o f  Equa t ion  17  As  such ,  t hese  equa t . i ons  may  be

though t  o f  as  r r f i r s t - s tage r r  reg ress ions .  Then ,  i n  t he  ' , second  s tage , r l

t hese  p red i c ted  va lues  a re  used  as  i ns t rumen ts .  As  l agged  va r iab les  a re

used  to  genera te  p red i c ted  va lues ,  t he  i ns t rumen ts  a re  no t  a f fec ted  by  (a re

exogenous  w i th  respec t  t o )  t he  cu r ren t  ra te  o f  i n f l a t i on .  Th i s  cond i t j on

ho ]ds ,  howeve r ,  on l y  i f  t he  e r ro r  t e rm  o f  Equa t i on  17  i s  se r j a l l y

i  ndependen t .

The  f i r s t - s tage  reg ress ions  a t tempt  to  cap tu re  those  va r iab les  wh ich

exp la in  SE IGN,  RLDEBT and  (UNEMP-NATUN) ,  and  a re  a l so  exogenous  w i th

respec t  t o  t he  cu r ren t  i n f l a t i on  ra te .  Tha t  i s ,  as  SE IGN i s  a  func t i on  o f

the  amoun t  o f  t he  med jum o f  exchange  demanded ,  l ags  o f  pe rsona l  i ncome

appear  to  rep resen t  a  " sca le  va r iab le ' r  common jn  money  demand  func t i ons ,

Lags  o f  i n te res t  ra tes  a re  j nc luded  to  cap tu re  the  oppor tun i t y  cos t  o f

money  ho ld i ngs .  F i na11y ,  l ags  o f  t he  reg resso r  i t se l f  a re  used .  S im j l a r

cons ide ra t j ons  were  emp loyed  i n  the  cons t ruc t j on  o f  t he  o the r  i ns t rumen ts .

Us ing  these  i nsL rumen ts ,  we  then  concen t ra te  on  ob ta . i n ing  es t ima tes  o f  t he

pa rame te rs  o f  Equa t i on  17  Th i s  f ocus  on  a  s i ng le  equa t i on  i s  cons i s ten t

w i th  reac t i on  func t i ons  as  es t ima ted  by  \ {ood  (1963) ,  F royen  (1974)  and

Abrams ,  Fnoyen  and  Waud  (1980)  who  a i so  make  use  o f  i ns t rumen ta ' l  va r i ab les .

Desc r i  p t i  on  o f  Da ta  Se t

Quar te r l y  da ta  wene  co l l ec ted  fo r  t he  exp lana to ry  va r . i ab les  o f  Equa t ion

17  and  the  i ns t rumen ts  i n  Equa t ions  A1-A3 .  The  t ime  pe r iod  chosen  fo r  t he

ana lys i s  i s  t he  pos t -Acco r "d  pe r iod  (1951-1983) ,  t o  assume a  max imum amoun l

o f  i ndependence  o f  t he  Federa l  Rese rve  Sys tem,  The  c r i t e r i a  we  use  fo r

" i ndependence I  j s  desc r ibed  by  h loo i l ey  (1985 ,  p .  320 ) :
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A t  a  m in ima l  1eve l  ,  a  cen t ra l  bank  can  be  cons ide red  to  be  i ndependen t
i f  j t  can  se t  po l i cy  i ns t rumen ts  w i thou t  app rova i  f rom ou ts ide
au tho r j t i es ,  and  j f ,  f o r  some m in . ima l  pe r iod  o f  t jme ,  t he  j ns t rumen t
se t t i ngs  c lea r l y  d i f f e r  f rom those  p re fe r red  by  the  f i sca l  au tho r i t y .

Da ta  be tween  the  pos t -War  pe r iod  and  i 951  exh ib j t  t he  e f fec ts  o f  t he

Fed 's  r rpegg ing r r  ope ra t i ons  as  d i rec ted  by  the  U .S .  T reasu ry .  F rom 1914

un t i l  t he  m id -1930 ' s ,  t he  Compt ro l l e r  o f  t he  Cur rency  and  Sec re ta ry  o f  Lhe

Treasu ry  were  members  o f  t he  Board  o f  Governo rs ,  render ing  th i s  t ime  pe r iod

ques t i ona l  j n  mee t i ng  t he  c r i t e r j a  o f  i ndependence .  F i na l l y ,  we  exc l  ude

the  rema in ing  yea rs  due  to  the  d j s to r t i ons  caused  by  the  dep ress jon  and

second  wor l  d  wa  r .

Ma  i s  de f i ned  as  the  na r row  money  s tock ,  o r  M l  .  Th i s  cons t i t u tes

cu r rency  p l us  demand  depos i t s  p l us  o the r  checkab le  depos . i t s  ( ava i l ab le

a f te r  1980) .  The  da ta  fo r  t he  se r ies  a re  unad jus ted  fo r  seasona l  va r i a t i on

as  i t  i s  t h i s  anoun t  f r om wh i ch  t he  Fed ' s  r evenue  acc rues .  pa  i s  de f i ned  as

the  Imp l i c i t  P r i ce  De f l a to r ,  G .N .P .  t o ta l ,  1972=100 .

Da ta  on  Ua  a re  de f i ned  as  t he  t o ta l  unemp loymen t  r a te  -  a l l c i v i l j an

worKers  as  pe rcen t  o f  t he  c i v i l i an  l abo r  f o rce ,  ad jus ted  fo r  seasona l

va r i a t i on .  Ma ,  Pa  and  Ua  a re  f ound  i n  Eus iness  S ta t i s t i c s :  The  B ienn ia l

Supp lemen t  t o  the  Survey  o f  Cur ren t  Bus iness ,  Bu reau  o f  Economic  Ana lys i s ,

U .S .  Depa r tmen t  o f  Commerce ,  1979  and  1982  ed i t i ons  and  a l so . i  n  van ious

i ssues  o f  t he  Fede ra l  Rese rve  Bu l l e t i n .

The  money  supp l y  mu l t i p l i e r ,  m t ,  i s  de r j ved  by  d i v i d j ng  t he  money

supp ly  by  the  mone ta ry  base .  The  mone ta ry  base  i s  de f i ned  as  to ta i

rese rves  p ius  cu r rency  ou ts ide  the  U .S .  T reasu ry ,  Fedena l  Rese rve  Banks  and

va lu ts  o f  nonmember  banks ,  no t  seasona l l y  ad jus ted .  Da ta  fo r  t he  base  a re

found  in  Annua l  S ta t i s t j ca l  D iges t ,  Boa rd  o f  Governo rs  o f  t he  Federa l
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Reserve  Sys tem,  1 ,97  0 -1979  and  1982  ed j t i ons ,  p lus  va r ious  ed i t i ons  o f  t he

Federa l  Rese rve  Bu l l e t i n .  Ga  i s  de f i ned  as  to ta l  g ross  pub ' l  i c  deb t  o f  t he

U .S .  gove rnmen t  he ld  by  t he  pub l i c ,  exc l ud ing  t ha t  he ld  by  U .S .  gove rnmen t

agenc ies  and  t rus t  f unds  and  tha t  he ld  by  Fedena l  Rese rve  banks .  These

da ta  a re  ava i ' l ab l e  i n  va r i ous  i s sues  o f  t he  Fede ra l  Rese rve  Bu l l e t i n .

Es t ima tes  o f  t he  na tu ra l  ra te  o f  unemp loymen t  were  ob ta jned  f rom Gordon

(1984 ,  Append i x  b ) .  P i  i s  de f i ned  as  pe rsona l  i ncome ,  seasona l  l y  ad jus ted

to ta ' l  s  a t  annua l  ra tes .  Da ta  on  GoV a re  de f i ned  as  fede ra l  gove rnmen t

ou t l ays  wh i l e  t hose  on  TB ILL  rep resen t  t he  y i e l d  on  U .5 .  gove rnmen t

secu r i t i es  ( t axab le )  t h ree -mon th  b i l l s  ( ra te  on  new i ssues -open  marke t

ra tes  i n  New York  c i t y .  INDPR0 rep resen ts  the  i ndex  o f  i ndus t r i a l

p roduc t i on  (1967=100)  ad jus ted  fo r  seasona l  va r j a t i on  and  RESAL i s  de f j neo

as  (es t ima ted )  re ta i1  sa les  ad jus ted  fo r  seasona l  va r i a t i on  and  t rad ing -day

d i f f e rences ,  a l1  t ypes  o f  re ta i  I  s to res .  Da ta  fo r  t hese  va r jab les  ane

found  j n  Bus iness  S ta t i s t i c s :  The  B ienn ia l  Supp lemen t  t o  t he  Su rvey  o f

Cu r ren t  Bus  i  ness .

Da ta  fo r  pe rsona l  t ax  and  non tax  paymen ts ,  t he  fede ra l  gove rnmen t

de f i c i t  and  f o r  g ross  na t i ona l  p roduc t  a re  f ound  j n  Bus jness  S ta t j s t i c s :

1982 ,  23 rd  ed i t i on  A  Supp lemen t  t o  the  Survey  o f  Cur ren t  Bus iness ,  November

1983  and  va r i ous  i s sues  o f  t he  Su rvev  o f  Cu r ren t  Bus iness .
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APPENDIX B

Est imates  o f  Equat ion  17  Under  Var ious  Va lues  o f  z  and k

z=3 ,  k=0 .6
x * l t

ANNUAL=-2o.143124 +33.41066 *SEIGN-1.39291 *RLDEBT
(3 .3189)  (3 .365e) (0 .4e01)

J < )
+0.172181 * (UNEMP-NATUN) ,  R '=0 .5222
(0 .0404)

z=3,  k=0.9
* r .

ANNUAL=-19.7699+34.0107 *SEIGN-1.3949 *RLDEBT
(3 .3s3s) (3 .3811) (0.4es5)

+0.17 i9  * (UNEMP-NATUN) ,  R2=0.5 i68
(0 .0421)

z=3,  k=1
* * *

ANNUAL=-19.648804 +34.219097 *SEIGN- I .394601 *RLDEBT
(3 .3664)  (3 .3877) (0 .4e74)

+0.  17166 * (  UNEtv lP-NATUN) ,
(0  .0427  )

R2=0.5149

z=3 .5 ,  k=0 .6
* * *

ANNUAL=-Z0.  143124 +33.410663 *SEIGN-1.392910 *RLDEBT
(3 .318e)  (3 .36se) (  0  .  4e01)

J < .
+0.147584 * (UNEI4P-NATUN) ,  R '=0 .5222
(  0 .0346)

z=3 .5 ,  k=0 .9
t + * *

ANNUAL=-19.769937 +g+.OtZO66 *SEIGN-1.394927 *RLDEBT
(3 .3535)  (3 .3811) (0 .495s)

(B -1 )

(B-2 )

(B-3)

(  B-4)

(B-s)

+O . 147406**( UNEMP-NATUN) ,
(0 .0361)

^2  ̂  - " - ^
x  = u  .  5 l b 6
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z=3 .5 ,  k= i

ANNUAL=-19.648804*+34.2190g7**SEIGN-1.394601**RLDEBT (8-6)
(3 .3664)  (3 .3877)  (0 .4e74)

l < t
+0.147143 * (UNEMP-NATUN) ,  R '=0 .5149
(0 .0366)

z=4,  k=0.6

ANNUAL=-20.  143124*+33.410663**SEIGN-1.  392910 *RLDEBT
(3 .3189)  (3 .36se)  (0 .4e01)

(B-7 )

+0.  129 i36  * (UNEMP-NATUN) ,
(0 .0303)

R2=0 .5222.

z=4,  k=0.9

ANNUAL=-19.  769937*+34.  017066**SEIGN-1.  394927**RLDEBT
(3 .353s)  (3 .3811)  (0 .4e55)

( B-8)

+0.  128980 * (  UNEMP-NATUN) ,
(0 .0316)

R2=0 . 5168

z=4 .5 ,  k=0 .6

ANNUAL=-20.143124*+33.410663**SEIGN-1.392910**RLDEBT (B-9)
(3 .3189)  (3 .365e)  (0 .4e08)

x ,
+0. !14787 * (UNEMP-NATUN) ,  R '=0 .5222
(  0  .  026e)

z=4 .5 ,  k=0 .9

ANNUAL=-19.  769937*+34.  017066**sEIGN-1.  394927**RLDEBT
(3 .3s35)  (3 .8114)  (0 .4e5s)

(B-10)

+0.  114649 * (UNEMP-NATUN) ,
(0 .0280)

R2=0.5168
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z=4.5 ,  k=1
* *

ANNUAL=-19.648804 +34.219097 *SEIGN- I .394061 *RLDEBT (B-11)
(3 .3664)  (3 .3877)  (0 .4e74)

x ,
+0.11444 * (UNEMP-NATUN) ,  R '=0 .5149.
(0 .0284)

z=5,  k=0.6
r k * *

ANNUAL=-2O.143124 +33.410663 *SEIGN-1.392910 *RLDEBT
(3 .318s)  (3 .3659)  (0 .4e01)

J r t
+0.103309 * (UNEMP-NATUN) ,  R '=0 .52?2.
(0 .0242)

z=5,  k=0.  9
* * ) k

ANNUAL=-19.769937 +34.017066 *SEIGN-1.394927 -RLDEBT
(3 .3s35)  (3 .3811)  (0 .4ess)

(B-12)

+0.  103184 * (UNEi '4P-NATUN) ,
(0 .02s2)

R2=0 . 5168

z=5,  k=1

ANNUAL=-19.648804*+34.219097**SEIGN-1.394601**RLDEBT (B-14)
(3 .3654)  (3 .3877)  (0 .4974)

* t
+0.10300 * (UNEMP-NATUN) ,  R '=0 .5149
(0 .02s6)
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