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Assess ing  the  impac t  o f  changes  i n  the  g rowth  ra te  o f  money  on  the

pa t te rn  o f  nomina l  i n te res t  ra te  movemen ts  has  been  an  impor tan t  ' i  ssue  i n

resea rch  on  the  t ransmiss ion  mechan ism o f  mone ta ry  po l i cy .  T rad i t j ona l

ana lys i s  o f  t he  e f fec ts  o f  an  i nc rease  i n  the  g rowth  ra te  o f  noney  on

nomina l  i n te res t  ra tes  hypo thes i zed  a  s t y l  i zed  response  pa t te rn  o f  an

in i t j a l  dec l i ne  i n  j n t e res t  r a tes ,  ca l l ed  t he  l i qu i d i t y  e f f ec t ,  f o l l owed  by

a  r i se  i n  i n te res t  ra tes  f rom the  comb ined  impac t  o f  i ncome and  p r i ce

expec ta t j ons  e f fec ts .  The  l i qu id i t y  e f fec t  f rom fas te r  money  g rowth

re f l ec t s  the  fa l l  i n  i n te res t  ra tes  requ i red  to  equa te  the  supp ly  and

demand  fo r  rea l  money  ba lances  fo l l ow ing  the  acce le ra t i on  i n  money  supp ly

g rowth .  The  i ncome e f fec t  f rom an  acce le ra t i on  i n  money  g rowLh  re fens  to

the  upward  Dressu re  on  i n te res t  ra tes  f rom a  f l i  se  i n  nomina l  i ncome.  The

' i nc rease  i n  nomina l  j ncome resu l t s  f rom the  comb ined  impac t  o f  any  r i se  i n

rea l  money  ba lances  and  rea l  sec to r  g rowth  genera ted  by  the  mone ta ry

s t imu lus .  The  p r i ce  expec ta t i ons  e f fec t  re f l ec t s  any  a l t e red  expec ta t i ons

o f  t he  impac t  o f  f as te r  money  g ro \ ^ / t h  on  p r i ce  i n f l a t i on .  H ighe r  p r i ce

expec ta t i ons  w i1 l  a l so  tend  to  push  up  i n te res t  ra tes .  The  response

pa t te rn  o f  i n te res t  ra tes  to  a  more  accommoda t i ve  mone ta ry  po l  i cy  i s  t hus

c r i t i ca l1y  dependen t  upon  the  s t reng th  o f  t he  l i qu id i t y  e f fec t  and  the

speed  o f  ad jus tmen t  t o  the  j ncome and  p r i ce  expec ta t i ons  e f fec ts .

The  ea r l y  l i t e ra tu re  on  th i s  i ssue - -Fn iedman  [1964 ] ,  Cagan  [1966 ]

- - con f i rmed  a  fa i r l y  l ong  response  t ime  o f  as  much  as  one  to  t \ , / o  yea rs

be tween  the  i n i t i a l  dec l i ne  i n  i n te res t  ra tes  f rom acce le ra ted  money  g rowth

and  the  reve rsa l  o f  t h j s  pa t te rn  to  h ighe r  nomjna ' l  i n te res t  ra tes .  La te r

work  by  Cagan  and  Gando l f i  [ 1969 ]  f ound  tha t  i n te res t  ra tes  dec l i ned  fo r

s i x  mon ths  fo l l ow ing  an  j nc rease  i n  money  g rowth  and  the rea f te r  began  to
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r i se .  G ibson  [1970 ]  repo r ted  a  t ime  lag  o f  be tween  fou r  t o  n ine  mon ths

be tween  the  j n i t j a l  dec l i ne  and  subsequen t  t u rna round  in  i n te res t  ra tes .

The  t ime  1ag  va r ied  w i th  the  de f i n j t i on  o f  money  and  j n te res t  ra tes  used  i n

the  es t ima t ' i on .

More  recen t  emp i r i ca l  wo rk  on  the  re la t i onsh ip  be tween  money

growth  and  nomina l  i n te res t  ra te  changes  e j t he r  f i nds  no  re la t i onsh ip

be tween  these  va r iab les  o r  a  cons ' i de rab l y  sho r te r  ad jus tmen t  pa th  be tween

the  i n i t i a l  dec l i ne  and  even tua l  r i se  i n  i n te res t  ra tes  f rom acce le ra ted

money  g rowth .  F ind ings  repo r ted  by  Wi l cox  [1983 ] ,  Hoehn  [1983 ] ,  Mehra

[1985 ] ,  and  Re ichens te in  [1987 ]  f o r  t he  pe r iod  i nc lud ing  much  o f  t he  decade

o f  t he  1970 ' s  do  no t  i den t i f y  a  s ign i f i can t  nega t i ve  e f fec t  o f  money  g rowth

on  i n te res t  ra tes .  O the r  work  fo r  t he  pe r iod  i nc lud ing  B r "own  and  San ton i

[1983 ]  and  l , 4e1v in  [1983 ]  repo r t  a  tempora ry ,  s ign i f i can t  dec l i ne  i n

in te res t  ra tes  bu t  t he  t ime  1ag  be tween  the  i n i t i a l  d rop  and  subsequen t

i nc rease  i n  i n t e res t  r a tes  was  on l y  one  mon th  o r  l ess .  Me l v i n r s  [ 1983 ]

resu l t s  i nd i ca te  tha t  i n te res t  ra tes  moved  above  the i r  o r i g ina l  1eve1  by

the  second  mon th  a f te r  a  mone ta ry  acce le ra t i on .

These  recen t  s tud ies  conc lude  tha t  t he  sho r tened  resDonse  t ime  to

a  change  jn  mone ta ry  g rowth  re f l ec t s  the  impac t  o f  changes  ' i n  Federa l

Reserve  ope ra t i ng  p rocedures  when  the  Federa l  Rese rve  began  announc ing

tange t  g rowth  ranges  fo r  money .  I n  add i t j on ,  a rgumen ts  ane  g i ven  tha t

agen ts  ad jus ted  the i r  expec ta t i ons  o f  p r i ce  movemen ts  more  qu i ck i y  dun ing

tha t  pe r i od  o f  h i gh  p r i ce  i n f l a t i on .  P r i o r  t o  t he  h i gh  i n f l a t i on  yea rs  o f

the  1970s ,  po l . i cymakers  tended  to  be l i eve  tha t  expans iona ry  mone ta ry  po l  j cy

wou ld  s ign ' i f i can t l y  l o t ve r  i n te res t  ra tes  fo r  a  cons ide rab le  du ra t i on .  I n
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con t ras t ,  beg inn ing  i n  t he  m jd -1970s ,  U .S .  mone ta ry  po l  i cy  was  fo rmu la ted

more  w j th  the  v iew  tha t  h igh  i n te res t  ra tes  v re re  the  resu l t  o f  an

accommoda t i ve  mone ta ry  po l  i cy  tha t  f ue led  i n f l a t i ona ry  expec ta t i ons .  As  a

resu l t ,  po l i cymakers  tended  to  respond  to  r i s j ng  i n te res t  ra tes  by  l ower ing

money  g rowth .  Th i s  j ns t i t u t i ona l  change  induced  inves to rs  to  respond

qu ick l y  t o  i a rge r - than -an t i c i pa ted  i nc reases  i n  t he  money  supp ly  by  b idd ing

down  the  p r i ce  o f  f i xed - income secu r i t i es  i n  an t i c i pa t i on  o f  subsequen t

Federal  Reserve efforts to decelerate money growth. I

Es t ima tes  o f  t he  fo rma t ion  o f  i n f l a t i on  expec ta t i ons  repo r ted  by

B le je r  [ 1978 ] ,  Co rne l  l  [ 1983 ] ,  and  l ' l eh ra  [1985 ]  i nd i ca te  tha t  t he  l ag

be tween  money  g rowth  and  i n f l a t i on  a l so  sho r tened  cons ide rab l y  du r ing  the

1970s .  These  s tud ies ,  t oge the r  w i th  work  on  the  theo ry  o f  ra t i ona l

expec ta t i ons  and  marke t  e f f i c i ency ,  i nd i ca te  tha t  i n f l a t i ona ry  expec ta t i ons

can  ad ius t  qu i t e  qu i ck l y ,  pa r t ' i cu l a r l y  when  t he  l eve l  o f  i n f l a t j on  i s
9

h igh .  -  The  comb ined  e f fec t  o f  rap id  ad jus tmen ts  i n  j n f l a t i ona ry

expec ta t ' i ons  and  qu i ck  j nves to r  response  to  an t i c i pa ted  changes  j n  mone ta ry

po l i cy  can  o f f se t  t he  sho r t - run  l i qu id i t y  e f fec t .  Hence ,  even  i n  the  ve ry

sho r t - run ,  t he  ne t  e f fec t  o f  a  change  in  money  g rowth  on  j n te res t  ra tes  j s

unce  r ta  i  n .

Most of  the recent work from the 1970s through 1983 on the

re la t i onsh ip  be tween  money  g rowth  and  i n te res t  ra tes  i nd i ca tes  tha t

mone ta ry  acce le ra t i on  has  had  an  essen t i a l l y  neu t ra l  impac t  on  sho r t - l e rm

in te res t  ra tes .  S ince  then ,  however ,  t he  re la t i onsh ip  may  aga in  have

changed .  I n  t he  recen t  pas t ,  f i nanc ia l  i nnova t i ons  and  de regu la t i on  o f

f i nanc ia l  marke ts  occas iona l l y  have  comb jned  to  make  the  mone ta ry



aggrega tes  i ess  va luab le  gu ides  i n  f o rmu la t i ng  mone ta ry  po l  i cy .  Th i  s

i nduced  the  Federa l  Rese rve  to  a l t e r  ope ra t i ng  p rocedures  i n  l a te  1982

toward greater emphasis on jnterest rates and away from monetary aggregate

ta rge ts .  Moreove r ,  j n  1987  the  Federa l  Rese rve  dec l  j ned  to  spec i f y  a  ta rge t

g rowth  range  fo r  t he  na r row  M1 aggrega te .  3  In  add i t i on  to  th i s  change  in

opera t i ng  p rocedures ,  t he  re la t i onsh ip  be tween  in f l a t i on  and  money  g rowt l ^

a l so  appears  to  have  changed .  S ince  1983 ,  t he  ra te  o f  i n f l a t i on  has  s lowed

cons ide rab l y  desp i te  acce le ra ted  money  g rowth .  F rom 1983  th rough  1986

jn f l a t i on  ave raged  3 .2  pe rcen t  wh i l e  t he  ave rage  ra te  o f  i nc rease  i n  the

nar row M1 aggrega te ,  t hough  va r iab le ,  [ l as  9 .8  pe rcen t .  Tha t  compares  to

ave rage  g rowth  i n  M1  o f  6 .6  pe rcen t  f rom 1979  th rough  1982 ,  t he  he igh t  o f

the  recen t  i n f l a t i ona ry  env i ronmen t  i n  t he  U .S .  when  the  CPI  reco rded

average  annua l  i nc reases  o f  app rox ima te l y  10  pe rcen t .

The  change  ' i  n  Federa l  Rese rve  ope ra t i ng  p rocedures  toge the r  v r i t h

the  dece le ra t i on  i n  i n f l a t i on  may  have  aga in  a l t e red  the  response  pa t te rn

o f  i n te res t  ra tes  to  changes  i n  money  g rowth .  I n  an  a t tempt  to  ve r i f y

th j s ,  we  ex tend  the  ex i s t i ng  emp i r i ca l  wo rk  on  l he  re la t j onsh ip  be tween

money  g rowth  and  sho r l - t e rm i  n te res t  r  a tes  th rough  1986 .  Fo  l l  ow i  ng  M i  shk i  n

[1983 ] ,  we  emp loy  the  e f f i c i en t  marke ts - ra t i ona l  expec ta t i ons  app roach .

Th is  app roach  has  the  advan tage  o f  impos ing  a  theo re t j ca l  s t ruc tu re  on  the

p rob lem tha t  a l l ows  bo th  eas ieL i  n te rp re ta t i on  o f  t he  emp i r i ca l  resu l t s  and

more  power fu l  s ta t i  s t i ca l  t es t s .  The  pe r iod  examined  i s  f nom 1959-1986 .

D i f f e ren t  f rom bo th  l ' l i shk in rs  [1983 ]  f i nd ings  fo r  t he  pe r iod  1959-76 ,  and

Re i chens te i n r s  [ 1987 ]  ex tens ion  o f  M i shk in r s  wo rk  f o r  t he  pe r i od  1959 -1983 ,

lhe  resu l t s  ob ta ined  ' i n  t h i s  s tudy  ve r i f y  t he  ex j s tence  o f  a  sho r t - run
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l  i qu id i t y  e f fec t .  l l o reove r ,  resu l t s  repo r ted  on  the  fo rma t ion  o f  i n f l a t j on

expec ta t i ons  es t ima ted  ove r  t he  l engLhened  pe r iod ,  i 959 -1986 ,  a l so  i nd i ca te

tha t  t he  ro le  o f  money  g rowth  i n  t he  fo rma t ion  o f  i n f l a t i on  expec ta t i ons

may  have  changed  i n  t he  1980 ' s .  I n  con t ras t  w i t h  p rev ious  f i nd ings ,

i nc l ud ing  M ishk jn  [ 1983 ] ,  Meh ra  [ 1985 j  and  Re ' i chens te i n  [ 1987 ] ,  money

growth  d id  no t  emerge  as  a  s ign i f i can t  de te rm jnan t  i n  t he  fo rma t ion  o f

p r i ce  expec ta t i ons  du r i ng  t he  pe r i od  1959 -1986 .

I I .  THE MODEL

The  theo r "y  o f  e f f i c i en t  marke ts ,  o r  ra t i ona l  expec ta t j ons ,

pos tu l a tes  t ha t  i n t e res t  r a tes  i n  f j nanc ia l  ma rke t s  r e f l ec t  a l I  ava i I ab le

in fo rma t ion .  l ' 1o re  fo rma11y ,  t he  ra t i ona l  expec ta t i ons  hypo thes i s  ma in ta ins

tha t  t he  marke t ' s  sub jec t i ve  p robab i i  i t y  d i s t r j bu t i on  o f  any  va r i ab le  i s

i den t i ca l  t o  t he  ob jec t i ve  p robab i l ' i t y  d ' i  s t r i bu t i on  o f  t ha t  va r i ab le ,

cond i t i ona l  on  a l l  ava i l ab le  pas t  i n f o r -ma t i on .  Unde r  na t j ona l  expec ta t i ons

an  a rb i t r age  cond j t i on  ex i s t s  i n  t ha t  no  unexp lo i t ed  p ro f i t  oppo r tun i t i es

ex i s t  i n  f i nanc ja l  ma rke t s .  A t  t he  cu r ren t  p r i ce ,  ma rke t  pa r t j c i pan t s

canno t  expec t  t o  ea rn  a  h ighe r - than -no rma l  ra te  o f  re tu rn  by  i nves t i ng  i n  a

pa r t i cu la r  secu r ' i t y .  To  g i ve  th i s  hypo thes i s  emp i r i ca l  con ten t ,  a  mode l  o f

marke t  equ i l i b r i um  o f  i n t e res t  r a tes  i s  needed .

Fo l l ow ing  M ishk in  [1983 ] ,  we  assume tha t ,  f o r  sho r t - t e rm in te res t

ra tes ,  t he  one -pe r iod  ahead  fo rward  ra te  equa ls  the  one -pe r iod  ahead

expec ted  sho r t  ra te  p ' l  us  a  r i sk  p remium:

(1)  ._rF.=Er(r r lOr_r)*a l ,
and



( Z l  d : = a ^ + a "  o .  .- . t  -  - t _ i ,

where :

r t=one-pe r jod  sho r t - t e rm in te res t  ra te  a t  t ime  t ,

a_ rF r= fo rward  ra te  fo r  t he  one -pe r iod  ahead  ra te  a t  t ime  t  imp l i ed

by  the  y ie )d  cu rve  a t  t -1 ,

d i= r i  sk  p remium fo r  
a_ rF '

6 t=a  measure  o f  unce r ta in t y  o f  sho r t - ra te  movemen ts ,

0 r_ ,  =  i n f o rma t i on  ava i l ab le  a t  t - l .

Comb in ing  t he  a rb i t r age  cond j t i on  imp l i ed  by  ra t i ona l  expec ta t i ons  w i t h

th i  s  mode l  o f  marke t  equ i  1  i  b r i  um g i  ves  the  fo1  i  ow i  ng :

(3 )  E (  r . - r_ ,  F . -aO-a1d t  I  0 t )=0 ,

wh ich  s ta tes  tha t  r r - r_ rF ,  i s  unco r re la ted  w i th  any  pas t  ava i l ab le

in fo rma t ion .  The  co r respond ing  e f f i c i en t  marke ts  mode l  we  emp loy  makes  use

o f  t he  I i qu id i t y  p re fe rence  app roach  to  money  demand  as  i n  La id le r  [ 1985 ] .

I n  th j s  mode l  ,  i n te res t  ra tes  a re  assumed  to  be  i e la ted  to  money  g rowth  as

we l l  as  to  movemen ts  i n  i ncome and  p r i ces .  The re fo re ,  unan t i c i pa ted

changes  i n  i n te res t  ra tes  a re  hypo thes i zed  to  be  the  resu l t  o f  unexpec ted

movemen ts  i n  each  o f  t he  fo l l ow ing  va r iab les :  money  g rowth ;  g rowth  i n

i ncome ;  and  i n f l a t i on .  Th i s  l eads  t o  t he  f o l l ow ing  es t ima t i on  equa t i on :

( 4 ) rr=._, F.-aO- a ror+Bm( MGt-Mci )

*By(  I  PGt-  r  PGi  )+Bo(  P. -P l  )+e.  ,

where
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MA TDn o  =Arowth  ra tes  o f  money ,  i ndus t r i a l  p roduc t i on  (as  a" - t r  - . " t '  ' t  r

p roxy  f o r  i ncome)  and  p r i ces ,  r espec t i ve l y ,

MG: -  IPG9 .  Pe=expec ted  g rowth  ra tes  o f  money ,  i ndus t r i a l' ' - t '  ' ' - t '  ' L  -

p roduc t j  on  and  p r i ces ,  respec t i ve l y ,

B_ ,  B . . ,  B^=coe f f  i c i en t s .
I N J P

As  14 i  shk jn  [1983 ]  po in t s  ou t ,  t h j s  equa t i on  j s  t he  e f f j c i en t -marke ts  ana log

to  the  t yp i ca l  money -demand  re la t i onsh ip  j n  t ha t  i t  j s  on l y  when  new

in fo rma t ion  h i t s  t he  mar -ke t  t ha t  r ,  w i l l  dev ia te  f rom j t s  expec ted  ra te .

I f  a  l i qu id i t y  e f fec t  ' i  s  p resen t ,  t hen  the  coe f f j c i en t  on  money  g rowth ,  B r ,

i s  nega t i ve .  I n  t h i s  case ,  unan t i c i pa ted  i nc reases  i n  money  l ead ,  a t  l eas t

i n  t he  sho r t  r un ,  t o  dec l i nes  j n  i n t e res t  r a tes .  Fu r t he r ,  a

l  i qu id i t y -p re fe rence  v jew  hypo thes i zes  tha t  t he  coe f f i c i en ts  on  Lhe  o the r

va r i ab les  a re  pos i t i ve .  Unan t i c i pa ted  i nc reases  i n  r ea l  i ncome  and

in f l a t i on  resu i t  i n  i nc reases  i n  sho r t  l e rm  i n te res t  r a tes .

I I I .  EMPIRICAL  RESUTTS

Data

In  es t ima t ing  equa t ion  4 ,  seasona l  l y  ad jus ted ,  qua r te r l y  da ta  fo r  t he  t ime

per iod  1959-1986  a re  used  fo r  t he  fo l l ow ing  va r iab les :

r t=90 -day  T reasu ry  b i l l  r a te ,  l as t  day  o f  t he  qua r te r ;

l v l l c=g rowth  ra te  o f  M1  ,  f i r s t  d i f f e rence  i n  l ogs ;

I ' l 2G=growth  ra te  o f  M2 ,  f i r s t  d i f f e rence  i n  l ogs ;

IPG=growth  ra te  o f  i ndus t r j a l  p roduc t i on ,  f i r s t  d i f f e rence  i n  l ogs  (as

a  p roxy  fo r  rea l  i ncome) ;

INF= jn f l a t i on  ra te ,  f i r s t  d i f f e rence  i n  l ogs  o f  CP i .
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These  da ta  a re  ob ta ined  f rom the  Board  o f  Governo rs  o f  t he  Federa l  Rese rve

sys tem.  S ince  t he  cen t ra l  bank  can  more  c l ose l y  con t ro l  M1 ,  and  a l so  s i nce

M1 shou ld  have  the  mos t  jmmed ia te  impac t  on  sho r t - t e rm jn te res t  ra tes ,  t h i s

pa r t i cu la r  mone ta ry  agg rega te  m igh t  be  p re fe r red .  I n  an  e f fo r t  t o

de te rm ine  the  ex ten t  t o  wh ich  the  r "esu l t s  a re  sens i t i ve  to  the  measure  o f

money  used ,  however ,  es t ima tes  o f  t he  pa ramete rs  o f  equa t i on  4  a re

a t tempted  us inq  bo th  M l  and  M2 .

Fo recas t i  nq  Equa t i  ons

The  expec ta t i ons  va r iab les  a re  assumed  to  be  ra t i ona l  f o recas ts

ob ta i ned  f r om l i nea r  f o recas t i ng  equa t i ons .  To  ob ta i n  es t ima tes  o f  t he

expec ta t j ons  va r i ab l  es ,  mu l t i va r i a te  f o recas t i ng  equa t i ons  a re  f o rmu la tec

us ing  t he  Grange r  [ 1969 ]  concep t  o f  p red i c t i ve  qua l i t y .  Tha t  i s ,  each  o f

the  fou r  va r i ab les ,  t ' l i c ,  f 42G,  IPG and  INF  was  reg ressed  on  i t s  own  fou r

' l ags ,  
p l us  f ou r  l ags  o f  each  o f  t he  o the r  va r i ab les  i nc l uded  i n  t he

es t ima t j on  equa t i on ,  p l us  f ou r  l ags  o f  each  o f  t he  f o l l ow ing  va r i ab les :  t he

unemp loymen t  ra te  (URATE) ;  ra ;  ba lance  o f  paymen ts  on  cu r ren t  accoun t

(CURRACCT) ;  g rowth  ra te  o f  rea l  f ede ra l  gove rnmen t  expend i tu res  (FEDEXP) ;

h igh  emp loymen t  budge t  su rp lus  (DEF) ;  and  the  g rowth  ra te  o f  f ede ra l

gove rnmen t  i n te res t -bea r ing  deb t  i n  t he  hands  o f  t he  pub l i c  (DEBTG) .  I n

choos i  ng  these  va r iab l  es ,  we  fo ' l  l owed  M i  shk i  n  [  1983 ]  and  a l  so  the

I  i t e ra tu re  on  reac t i on  f unc t i ons  IBa r th ,  S i ck l es  and  W ies t ,  1982 ] .  Tha t

i s ,  t hese  va r iab les  appear  to  have  i n f l uenced  Federa l  Rese rve  behav io r  and

wou ld  poss ib l y  be  used  i n  the  fo rma t ion  o f  expec ta t i ons  by  economic  agen ts .

The  fou r  l ags  o f  each  o f  t hese  va r iab les  were  re ta ined  i n  a  fo recas t j ng
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equa t i on  on l y  i f  t hey  we re  j o i n t l y  s i gn i f i can t  a t  t he  f j ve  pe rcen t  l eve1  .

Resu l t s  f rom th i s  p rocedure  a re  repo r ted  j n  Tab le  1 ,  S jnce  these  equa t ions

con ta in  l agged  dependen t  va r i ab les ,  t he  Durb ' i n - | r l a t son  tes t  s ta t j s t i c  i s

i nva l i d .  The re fo re ,  we  emp loy  the  tes t  deve loped  by  B reusch  [1977 ]  and

God f rey  [1978 ]  (B -G)  to  de tec t  se r j a l  co r re la t i on .  I n  each  case ,  t he

fo recas t i ng  equa t ions  a re  found  to  possess  se r ia l l y  unco r re la ted  e r ro r

t e rms .

R i  sk  Measure

The  measure  o f  unce r ta in t y ,  d t ,  i s  cons tnuc ted  as  the  ave rage

abso l  u te  change  in  the  T reasu ry  b i l l  r a te  ove r  a  number  o f  qua r te rs .

Fo ' l  l ow ing  M ishk in  [1983 ,  p .  85 ]  t he  d i f f e rence  be tween  the  spo t  and  fo rward

ra te  ( r , - .  , F .  )  was  req ressed  on  measu res  o f  o , .  The  besL  f i t  was  ob ta i neo' r r - t  f , , '  -  t

f r om o ,  ca l cu la ted  f rom twe lve  p rev ious  qua r te rs ,  The  resu i t s  a re  g i ven

(s) ( r r - r - rFa)=-0 .000977-0 .  56128 *o .

(0 .0020)  (0 .26?5)

Rz=O.05 ;  D-W=l  .535 ,  SSE=0.110 ,  * *=s ign i f i can t  a t  5% leve l

Th i s  measu re  o f  r i s k  i s  c rude  i n  t ha t  i t  i s  no t  based  exp l i c i t l y  on  any

u t i l i t y -max im iz i ng  behav io r .  A1so ,  i t  i s  assumed  tha t  t he  manne r  j n  wh i ch

agen ts  eva lua te  t he i r  r i s k  i s  cons tan t  ove r  t ime .  The re fo re ,  t he  emp i r i ca l

resu l t s  wh ich  fo l l ow  a re  repo r ted  bo th  w i th  and  w i thou t  t , he  r i sk  va r iab le

i nc l uded .  The  resu l t s  a re  no t  subs tan t i ve l v  a f f ec ted  i f  t h i s  va r i ab le  i s

exc I  uded .
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Resu l  t s

Equa t ion  4  i s  es t ima ted  us ing  the  Banro  [1977 ]  two -s tep  p rocedure

wh i ch  en la i l s  us j ng  t he  res j dua l  s  f r om the  f o recas t j ng  equa t i ons  as

independen t  va r i ab les  i n  equa t i on  4 .  A  we l l  known  sho r t coming  w i th  the

two-s teD  Drocedure  i s  t ha t  i t  f a i l s  t o  accoun t  f o r  t he  fac t  t ha t  t he

unobservab le  reg resso rs  have  been  es t ima ted  i n  the  ca l cu la t i on  o f  t he

paramete rs  and  s tandard  e r ro rs  j n  t he  second  s tep .  As  a  resu l t ,  t he

second-s tep  s tandard  e r ro rs  and  re la ted  tes t  s ta t i s t j cs  a re  i nco r rec t .

Un l i ke  p rev ious  resea rch  i n  t h i s  a rea  (Re i chens te i n  [ 1987 ] ) ,  we  use  t he

p rocedure  oeve loped  by  Murphy  and  Tope l  [ 1985 ]  t o  ob ta jn  the  asympto t i ca l l y

co l ' r ec t  cova r i ance  ma t r i x  wh i ch  a l l ows  f o r  va l i d  s t a t i s t i ca l  i n f e rence .

Var ia t i ons  o f  equa t i on  4  a re  es t ima ted  i n  an  a t tempt  to  de te rm ine  how

robus t  t he  resu l t s  a re  to  the  pa r t i cu la r  mone ta ry  agg rega te  chosen .  A1  so ,

i n  an  e f fo r t  t o  de te rm ine  how sens i t i ve  the  resu l t s  a re  to  the  r i sk

va r i ab le ,  oa  (S IGMA) ,  we  repo r t  r esu l t s  bo th  i nc l ud ing  and  om j t t i ng  t h j s

va r i ab le .  The  ' i n i t i a l  es t ima tes  aooea r  i  n  Tab le  2 .

Regard less  o f  t he  pa r t i cu ia r  mone ta ry  agg rega te  chosen  o r  whe the r

o r  no t  t he  r i s k  va r i ab le  i s  i nc l uded ,  a  s i gn i f i can t  l i qu i d j t y  e f f ec t  i s

f ound .  Tha t  i s ,  t he  coe f f j c i en t  on  unan t i c i pa ted  money  g row th  i s

s i gn i f i can t l y  nega t i ve .  Fu r t he r ,  t he  o the r  va r i ab les  possess  t he j r

hypo thes i zed  s i gns  and  a re  s ta t j s t i ca l l y  s i gn i f i can t .  4 ' 5

!eIs-|-s:ee!q$i!i!y

The  dependen t  va r i ab le  i n  t he  mode l s  es t ima ted  i s ,  i n  e f f ec t ,  a

fo recas t  e r ro r .  The re  i s  no  reason  to  assume,  however ,  t ha t  t he  va r iance
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o f  t h i s  f o recas t  e r ro | i  s  cons tan t  t h rough  t ime .  Ra t iona l  expec ta t i ons

requ i res  on ' l y  t ha t ,  on  ave rage ,  marke t  pa r t i c i pan ts r  f o recas ts  a re  co r rec t .

I n  an  e f fo r t  t o  de te rm ine  i f  t he  va r iance  o f  t he  fo recas t  e r ro r  changes

ove r  t jme ,  G les je r r s  [ 1969 ]  t es t  f o r  he te roscedas t j c i t y  i s  under taken .  The

resu i t s  f rom these  tes ts  a re  found  i n  Tab le  3  and  i nd i ca te  tha t  i t  i s  t he

square  o f  t he  i n f l a t j on  ra te  wh ich  seems  to  de te rm ine  the

he te roscedas t i c i t y .  0 the r  va r iab les  were  tes ted ,  i nc lud ing  money  g rowth

and  money  g rowth  squared ,  i n f l a t i on ,  unan t i c i pa ted  money  g rowth ,

unan t i c i pa ted  money  g rowth  squared ,  unan t i c i pa ted  i n f i a t i on  and

unan t i c i pa ted  i n f ' l a t i on  squared .  A l l  o f  t hese  va r iab les  were  found  to  be

ins i gn i f i can t .

Resu l t s  f o r  t he  mode l  s  co r rec ted  fo r  t he  p resence  o f

he te roscedas t i c i t y  us ing  r ve igh ted  l eas t  squa res  a re  found  i n  Tab le  4 .  A

s ign i f i can t  l i qu i d i t y  e f f ec t  i s  s t i 1 l  pnesen t  when  M1  i s  used .  Fo r  t he

b roader  mone ta ry  agg rega te  however ,  t he  emp i r i ca l  resu l t s  now fa i l  t o  show

a  s i gn i f i can t  l  i qu i d i t y  e f f ec t .

The  p resence  o f  a  s i gn i f i can t  I i qu i d i t y  e f f ec t  i n  t he  mode l s

es t imaLed  i s  j n  con t ras t  t o  M i shk in  [ 1983 ]  and  Re i chens te i n  [ 1987 ]  bo th  o f

whom f i nd  no  s ign i f  i can t  
' l  
i qu id i t y  e f fec t  p resen t .  Re jchens te in  es t ima ted

h is  mode l  us ing  mon th l y  da ta .  I t  cou ld  be  the  case  tha t  t he  Federa l

Rese rve rs  ope ra t i ng  ho r i zon  i s  l onge r  t han  one  mon th ,  j n  wh i ch  case  a

s ign i f i can t  I i qu id i t y  e f fec t  may  no t  be  d i scove red  w i th  mon th l y  da ta .

I t  cou ld  be  a rgued  tha t  t , he  p resence  o f  a  l i qu id i t y  e f fec t  i s  due

to  a  fundamen ta l  change  in  the  manner  i n  wh jch  economjc  agen ts  fo rmu ia te

expec ta t i ons .  Chow tes ts  were  conduc ted  on  the  reg ress ions  genera t j ng
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expec ta t j ons  o f  M1  g rowth  and  i n f l a t i on .  I t  was  assumed  tha t  a  b reak

occu r red  beg inn ing  i n  1980  to  co inc jde  v , / i t h  t he  change  in  Fed  ope ra t i ng

p rocedures  under taken  a t  t ha t  L jme .  I t  was  a l so  j n  1980  tha t  t ransac t i ons

depos j t s  began  pay ing  j n te res t  na t i onw ide .  Fo r  bo th  va r i ab les ,  a

s i gn i f i can t  F  s ta t i s t i c ,  2 .56  f o r  ! 11c !  and  2 .68  f o r  P [ ,  i nd i ca ted  a

s t ruc tu ra l  change  occu r red  i n  t he  decade  o f  t he  1980rs .  Fu r the r  ev idence

tha t  a  change  in  i n f l a t i ona ry  expec ta t i ons  may  have  occu r red  i s  p resen ted

in  Tab le  5 .  Fo l l ow ing  l 4eh ra  [ 1985 ] ,  t he  L i v j ngs ton  su rvey  measu re  o f

i n f l a t i ona ry  expec ta t i ons  i s  reg ressed  aga ins t  money  g rowth  and  cu r ren t  and

pas t  i n f l a t i on .  I t  can  be  seen  t ha t  t he  coe f f i c i en t  o f  money  g row th  on

in f l a t i ona ry  expec ta t i ons  i nc reases  subs tan t i a l l y  f r om the  1960 rs  t o  t he

1970rs .  The  decade  o f  t he  1980 ' s ,  however ,  f i nds  money  g rowth  to  be

ins i gn i f i can t  as  an  exp lana to r y  va r  i ab le  i n  t he  f o rma t i on  o f  i n f l a t j onany

expec ta t i ons .  Th i s  i s  no t  su rp r i  s i ng  g i ven  t he  unp receden ted  dec l i ne  i n

ve loc i t y  wh i ch  has  cha rac te r j zed  much  o f  t he  1980 ' s .

IV .  CONCLUSION

Empi r i ca l  resea rch  on  the  re la t i onsh ip  be tween  changes  i n  money

growth  and  sho r t - t e rm in te res t  f a tes  i nd i ca tes  tha t  t he  re la t i onsh ' i p  va r ies

ove r  t ime .  Es t ' ima tes  o f  t he  magn i tude  and  du ra t i on  o f  t he  sho r t - t e rm

i iqu id i t y  e f fec t  revea l  t ha t  bo th  fac to rs  can  change  when  es t ima ted  ove r

d i f f e ren t  t . ime  pe r iods .  Ev idence  ob ta ined  th rough  the  1960rs  suppor t s  a

nega t i ve  and  s i gn i f j can t  sho r t - t e rm  I i qu id i t y  e f f ec t  w i t h  a  t ime  l ag

be tween  t he  i n i t i a l  dec l i ne  i n  i n t e resL  ra tes  and  subsequen t  r eve rsa l

rang ing  f rom a  few  mon ths  to  more  than  a  yean .  I n  con t ras t ,  es t ima tes  o f
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t he  re la t i onsh ip  be tween  acce le ra ted  money  g rowth  and  sho r t - t e rm jn te res t

ra tes  f rom the  1970rs  th rough  the  ea r l y  1980rs  revea led  e i t he r  no

s ign i f i can t  re la t i onsh ip  be tween  changes  i n  money  g rowth  and  nomina l

i n te res t  ra te  movemen ts  o r  a  cons ide rab l y  sho r tened  du ra t i on  o f  l ower

nomina l  ra tes .  Ev idence  repo r ted  i n  t h j s  paper  sugges ts  tha t  t h i s

re l a t i onsh ip  aga in  changed  i n  t he  1980 r  s .  Es t ima tes  o f  t he  sho r t - t e rm

f iqu id i t y  e f fec t  ob ta ined  w i th  da ta  ex tended  to  i nc lude  i 983  th rough  1986

aga in  revea l  a  nega t i ve  and  s i gn i f i can t  r e l a t i onsh ip  be tween  unan t i c i pa ted

changes  i n  money  g rowth  and  sho r t - t e rm in te res t  ra tes .  Th i s  a l t e red

re la t j onsh ip  appears  to  re f l ec t  t he  impac t  o f  changes  i n  Federa l  Rese rve

opera t i ng  p rocedures  i n  l a le  1982  toge the r  w j th  an  apparen t  change  in  the

measured  re la t i onsh ip  be tween  in f l a t j on  and  money  g rowth .

Us  i  ng  a  ra t i  ona l  expec ta t i  ons - -e f f i  c j  en t  marke ts  app roach ,  t h i  s

pape r  f i nds  a  s i gn i f j can t  l j qu i d j t y  e f f ec t  assoc ia ted  w j t h  an  expans iona ry

mone ta ry  po l  i cy .  5eve ra l  spec i f i ca t i ons  a re  es t jma ted  j n  an  e f fo r t  t o

reso l ve  po ten t i a l  d i f f i cu l t i es  assoc ia ted  w i th  bo th  the  app rop r ia te  measu ie

o f  money  to  be  used  as  we l l  as  the  r i sk  va r jab le  emp loyed .  Fu r the r ,

po ten t i a l  econome t r i c  p rob iems  i nc l ud ing  s imu l t ane i t y  and

he te roscedas t i c i t y  a re  add ressed .  F ina l l y ,  un l  i ke  p rev ious  work  emp loy ing

the  two-s tep  p rocedure ,  t he  es t ima t ion  techn ique  used  he re  accoun ts  fo r  t he

fac t  t ha t  t he  unobse rvab le  reg resso rs  a re  measured  w i th  e r ro r ,  t hus

a l l ow ing  f o r  va l i d  s t a t i s t i ca l  i n f e rence .  I n  a l l  cases ,  unan t i c i pa ted

inc reases  i n  money  g rowth  l ead  to  dec l i nes  j n  sho r t - t e rm in te res t  ra tes .

0ne  poss ib ' l e  exp lana t i on  fo r  t he  reemergence  o f  t he  l i qu id i t y  e f fec t  may

l i e  i n  t he  chang ing  pa t te rn  o f  expec ta t j ons  fo rma t ion  due  to  changes  i n
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Federa l  Rese rve  ope ra t i ng  p rocedures  as  we l I  as  recen t  unp receden ted

dec l  i  nes  j n  ve loc i t y .

An  ' i n te res t j ng  ex tens ion  o f  t he  mode l  may  l i e  j n  a  more  fo rma l

spec i f i ca t i on  o f  t he  r i sk  va r iab le .  I t  i s  somewha t  c rude  to  suppose  tha t

r i s k  pe rm ia  a re  cons tan t  ove r  t jme .  En91e  [ 1982 ]  and  Eng1e ,  L i l i en  and

Rob ins  [1987 ]  o f fe r  a  techn . i que  tha t  a l l ows  fo r  noncons tan t  l i qu id i t y  o r

r i sk  pe rm ia  i n  an  e f fo r t  t o  ob ta in  more  e f f  i c ' i en t  pa ramete r  es t ima tes .  Use

o f  t he  ARCH o r  ARCH- i4  mode l  s  i n  es t ima t ing  the  e f fec ts  o f  po l i cy  changes  on

' i  n te res t  ra tes  wou ld  poss ib l y  a l l ow  fo r  a  more  fo rma l  t rea tmen t  o f

t ime-va ry i  ng  r i  sk  pe rm ia .



EST IMATE S

M1G

TABLE 1

OF FORECASTING

M2G

EQUATI ONS

IPG INF

Cons tant

M1G(  -1 )

Mlc (  -2  )

M1G(  -3 )

M1G(-4 )

Mzc( -1)

M2G(-2)

MzG(-3)

MzG(-4)

rPG( -1)

rPG(-2)

rPG(-3)

rPG(-4)

rNF( -1 )

rNF( -2 )

rNF(-3)

rNF(-4)

r ( - I l

0 .00839
(  0  .0027 )

0  .0608
(0 .1146)

0  .  2551
(0 .1145)

-0 .0204
(0 .116e)

0 .2563
(0  .  1085

0 .0104
(  o.  oo27 )

0 .3809
(0 .1066)

0 .1241
(o .  107e )

0 .  0713
(0 .1120  )

-0  .0818
(o . 1oB8 )
-0 .1365
(  0  .0391  )

0  .0004
(  0  .0413  )

0 .0141
(0 .0343)

-0.0267
(o  .0325 )

-0  .0062
(o .0064)

0  .3876
(0 .7743)

0 .8852
(0 .25e4)

-0 .2150
(0 .27s8)

0 .1258
(  0  .2655  )

0  .3055
(0 .1053)

-0 .  1423
(0.111e)

0 .0763
(o.oeo7)

-0 .1031
(  o .  o7e1)

-0 .  5903
(0 .3416)

0.3978
(  0  .3365  )

-0 .?279
(0 .3479)

-0.4216
(  o  .3810 )

0  .0026
(  o  .0022 )

-0  .0281
(  0  .0554 )

-0  .0602
(0 .0542)

-0  .0056
(  0  .045e )

-0 .0146
(  0  .0388 )

0 .?612
(0  .  1e54 )

-0 .3761
(o  .  1e64  )

-0  .0163
(0.1eee)

0 .2096
(0 .2061)

-0 .0058
(  0 .0012  )

0  .0248
(o  .037  2  )

-0  .0535
(  0 .0414  )

0  .0006
( 0 .0380 )

0  .0408
(0  .  0327 )

0 .25 i9
(0 .10e8)

0  .4436
(o.1oe3)

0 .  3315
(0 .1153)

-0 .0637
(0 .1203)

0 .0017
(o.oooi)



MlG

TABLE 1(Cont inued)

MZG IPG INF

r ( -2)

r ( - J l

r ( -4 )

URArE ( -1 )

URate ( -2 )

URATE ( -3 )

URATE ( -4 )

DEF(  -1  )

DEF( ,2 )

DEF( -3 )

DEF( -4 )

DEBTG( -1 )

DEBTG ( -2 )

DEBTc ( -3 )

DEBrG( -4 )

0  .0069
(  0  .0018 )

-0  .0023
(  0  .0020 )

0  .0006
(  0  .0014  )

0 .0001
(0 .0001)

-0 .00003
( 0 .0ooo8 )

0 .000008
( 0 .0000e )

-0 .00015
(  0  .00008 )

-0  .0016
(0 .000e)

-0 . 0001
(  0  .0010  )

-0 .00006
(0  .  0007 )

-0  .0059
(o .  oo28 )

0 .0090
(  o  .0028 )

-0 .0046
(  0  .0038 )

0  .0012
(  o  .0025 )

0 .00008
(0 .00004)

-0  .0001
( 0 .00004 )

0 . 00001
(0.oooo5)

0 .00005
(0 .00004)

K

B-G

) ) t

0.57

2 .45

0  .005

Errors

-0  .0211
(0 .0283)

0 .047L
(  0  .0282 )

0  .0233
(  o  .0287 )

0  .0364
(0 .0?76)

0  .38

1 .29

0 .004

in Pa ren theses

o.47

2.04

0.025

0.81

0 .71

0 .002

NOTE:  S tandard



TABLE 2

ESTIMATES OF EFFICIENT I4ARKETS-RATIONAL EXPECTATIONS MODELS
1959 - 1986

Coef f i c ien ts  o f :

rvroder constant (M1G-M1#) (M2G-!t2c9) (rpc-rpd) (rNF-rNFq) srcMA F

A -0 .0011 -0 .2993**  0 .3152*  0 ,5525**  _0 .4344 2 .23*
(0 .0032)  (0 .1448)  (0 .06e4)  (0 .2436)  (0 .2767)

2
R'  =  0 .26 ;  D- l , l  =  1 .53

B -0 .0013 -0 .5657*  0 .3287*  0 .4347 -0 .5056**  1 .98*
(0 .0027)  (0 .1537)  (0 .0658)  (0 .2335)  (0 .2e20)

R2 =  0 .33 ;  D-W =  1 .652

c -0 .0047* -0 .2861*
(0 .0024)  (0 .1416)

R2 = 0.2185;  D- t , l  =  1 .497

D -0 .0047*
(o.oo22)

nZ -  0 .27 ;  D-W =  1 .591

0.3003*  0 .5366**
(0 .0640  )  (0 .2370)

-0 .5020*  0 .3042*  0 .4358
(0.1507)  (o .05ee)  (0 .2300)

2.45*

2.L8*

NOTE:  *  =  s ign i f i can t ly  d i f fe ren t  f rom zero  a t  the  1% leve l

* *  =  s ign i f i can t ly  d i f fe ren t  f rom zero  a t  the  5% leve l

Standard Errors in Parentheses



Mode l :

A ABSRES

A RE52

B ABSRES

B RES2

C ABSRES

C RESz

D ABSRES

D RESz

NOTE: ABSRES

RES2

CPI  SQ

TABLE 3

GLESJER TEST FOR HETEROSCEDASTICITY

= 0 .0046  +  6 .6511  *  CPISQ
(0.0008)  (2 .2082)

*= 0 .0004  +  0 .1899  *  CPISQ
(0 .0003  )  (0 .0646)

* *= 0.0046 + 5 .2602 *  CPISQ
(0.0008)  (1 .ee13)

*= 0 .00004  +  0 .1518  *  CPISQ
(0 .00002)  (0 .0572)

=  o .oos i *  +  5 .5343*  *  CPISQ
(0.0008)  (2 .0572)

*= 0.00004 + 0 .1631 *  CPISQ
(o.  oooo2 )  (0 .0643 )

* * *= 0.0052 + 4.411? *  CPISQ
(0.0008)  (1 .e83e)

* * *= 0 .00005  +  0 .1229  *  CPISQ
(0 .000002  )  (o .o5e5)

=  abso lu te  va lue  o f  res idua l

=  res idua l  squ  a  red

= in f la t jon  ra te  squared

= s ign i f i can t ly  d i f fe ren t  f rom zero  a t

=  s ign i f i can t ly  d i f fe ren t  f rom zero  to

1% I  eve l

5% leve l

Standard Errors in Pare ntheses



TABLE 4

MODELS CORRECTED FOR HETEROSCEDASTICITY

Model  constant  (Mlc-Mld) (NZe-ree9) ( rpG-rp€) ( rNF-rNFg) srcMA

A 0 .0012 -0 .4697*
(0 .0010)  (0 .08e1)

B  0 .0016
(0 .0012  )

c  -0  .  0108*  -3  .0551*
(0 .0004)  (0 .3156)

0 .0159 -? .371.4*
(0 .0273)  (0 .2885)

D -0  .0098*  2  .3918*  0 .3108*  0  .7450*
(0 .0002)  (0 .1086)  (0 .0152)  (0 .0888)

NOTE:  *  =  s ign i f i can t ly  d i f fe ren t  f rom zero  a t  the  1% leve l

S tandard  Er rors  in  Parentheses

0.2857*  0 .1891 -1 .5041*
(o .056s)  (o .14oe)  (0 .1324)

-0 .1205 0 .2534*  O.2717 -1 . .7643*
(0 .1305)  (0 .074e)  (0 .16e1)  (0 .138e)



FOOTNOTES

See  Ro l  ey  [1983 ,  1987 ]

See  Mu th  [ 1961 ]  and  M ishk in  [ 1983 ]  f o r  a  d i scuss ion  abou t  t he  rap id
ad ius tmen t  i n  i n f l a t i ona ry  expec ta t j ons  wh j ch  may  occu r ,  pa r t i cu l a r l y  i n
h i  gh - i  n f l  a t i  on  t jme  pe r iods .

In  the  fa l l  o f  1982 ,  t he  Federa l  Rese rve  sw i t ched  fnom ta rge t i ng
nonbor rowed  rese rves  to  a  bo r roh ,ed  rese rve  ta rqe t .  Such  a  req ime  i s
c lose l y  re la ted  to  ta rge t i ng  the  fede ra l  f unds  ra te .  See  Goo i f r i end  and
Whe l  p l  ey  [  1986 ]  .

The  F  va iues  i n  t he  l as t  co lumn  o f  Tab le  2  a re  t he  t es t  s t a t i s t i c s  o f  t he
c ross -equa t ion  cons t ra in t s  imp l  i ed  by  ra t i ona l  expec ta t i ons  and  marke t
e f f j c i ency  IM i shk in ,  pp .  50 -51 ] .  S ign i f i can t  t es t  s t a t i s t i c s  i n  each  o f
the  mode l  s  can  nesu l t .  f r om e i the r  a  fa i l u re  o f  ra t i ona l  i t y  o r  o f  t he
mode l  o f  ma rke t  equ i l i b r i um  emp loyed .  As  lY j shk in  [ 1983 ,  p .  87 ]  po in t s
ou t ,  t he  c rude  r i s k  va r i ab le  ( and  i t s  exc lus j on )  cou ld  g i ve  r i se  t o
m isspec i f i ca t i on  i n  t he  mode l  o f  ma rke t  equ i l i b r i um .  Thus ,  i t  seems  more
p laus ib l e  t o  a t t r i bu te  t he  s i gn i f i can t  F  s ta t i s t i c s  t o  mode l
m isspec i f i ca t i on  ra the r  t han  a  f a i l u re  o f  ma rke t  e f f i c i ency .  S jnce  t he
Durb in -V ja t son  s ta t i s t i cs  a re  j n  t he  j nconc lus j ve  ranger  the  mode l  s  vJe re
a l so  es t ima ted  a f te r  co r rec t i ng  fo r  t he  p resence  o f  f i r s t -o rde r  se r ia l
co r re l a t i on .  The  resu l t s  we re  no t  app rec iab l y  a f f ec ted .  Tha t  i s ,  a
s i gn i f i can t  l i qu i d i t y  e f f ec t  i s  p resen t  i n  a l l  f ou r  mode l  s  and  t he  o the r
va r i ab les  re ta i n  t he i r  hypo thes i zed  s i gn  and  a re  s i gn i f i can t .

l 4 i  shk in  [ 1983 ,  p .80 ]  po in t s  ou t  a  po ten t i a l  p rob lem i n  t he  mode l  s  _
es t jma ted .  I f  t he  money  supp ly  p rocess  i s  no t  exogenous  then  these
equa t i ons  su f f e r  f r om s imu l t aneous  equa t i on  b i as .  As  a  resu l t ,  t he
es t ima tes  cou id  g i ve  m i  s l ead ing  imp ress ions  rega rd ing  t he  impac t  o f
unan t i c i pa ted  money  g rowth  on  i n te res t  ra tes ,  I n  an  e f fo r t  t o  reso l ve
any  poss ib l e  s imu l t ane i t y ,  t he  mode l s  a re  es t ima ted  us ' i ng  i ns t r umen ta l
va r iab les  fo r  t he  unan t i c i pa ted  money  g rowth  te rms .  The  i ns t rumen ts  used
a re  l agged  va lues  o f  t he  va r i ab les  i n  t he  o r i g i na l  equa t i ons ,  such  as
I  agged  unan t . i c i  pa ted  money  g rowLh ,  I  agged  unan t i  c i  pa ted  i  n f l  a t i  on  ,  e t c .
Once  aga in ,  a l I  f ou r  mode l  s  es t ima ted  con f i rm  the  p resence  o f  a
s i gn ' i  f i can t  l i qu i d i t y  e f f ec t  i n  t ha t  unan t i c j pa ted  money  g row th  i s
s i gn i f i can t l y  nega t i ve l y  co r re l a ted  t v j t h  j n t e res t  r a te  movemen ts .
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