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ABSTRACT

How f i nanc ia l  i nnova t i on  and  f i nanc ia l  i n t enmed ia r i es  a f f ec t  t he

Federa l  Rese rve rs  ab i l j t y  t o  t a rge t  t he  mone ta ry  agg rega tes  and , /o r  i n te res t

ra tes  has  been  a  l ong  s tand jng  deba te  i n  mac roeconomics .  \ , { i t h  t he  recen t

deve lopmen t  o f  new money  marke t  i ns t rumen ts  and  the  g rowth  o f  money  marke t

f unds  t h i s  i s sue  i s  aga in  be ing  d i scussed .  Th i s  a r t i c l e  deve lops  a  mode l

o f  t he  f i nanc ia l  sec to r  t o  examine  how the  g rowth  i n  money  marke t  f unds  has

a l te red  the  e f fec t i veness  o f  mone ta ry  po l i cy .  The  work  p resen ted  i n  th i s

paper  d i f f e rs  fnom p rev ious  work  i n  t ha t  t he  impor tan t  ac to rs  i n  t he  mode l

a re  spec i f i ed  f r om f i r s t  p r i nc i p l es_  The  ma jon  conc lus j on  reached  i s  t ha t ,

when  an  exp l i c i t  r o l e  f o r  t he  i n te rmed ia r y  i s  spec i f i ed ,  Lhe  asse t  cho i ce

o f  t he  money  marke t  f und  i s  t he  key  va r . j ab le  i n  de te rm in ing  the

e f fec t i  veness  o f  mone ta ry  po1  i  cy .



1. I n t roduc t i on

How f i nanc ia l  i nnova t i on  and  f i nanc ia l  i n t e rmed ia r i es  a f f ec t  t he

Federa l  Rese rve ' s  ab i l i t y  t o  t a rge t  t he  mone ta ry  agg rega tes  and , /o r  i n te res t

ra tes  has  been  a  l ong  s tand ing  deba te  i n  mac roeconomics  beg inn ing  w j th

Gur ley  and  Shaw (1955)  and  Tob in  and  B ra ina rd  (1963) .  | l l i t h  t he  recen t

deve lopmen t  o f  new money  marke t  i ns t rumen ts  and  the  g rowth  o f  money  marke t

f unds  t h j s  i s sue  i s  aga in  be ing  d i scussed .  The  conce r "n  cen te r s  a round

th ree  spec i f i c  po in t s :  how the  deve lopmen t  o f  new ins t rumen ts  wh ich  a re

componen ts  o f  f 41  (NOW Accoun ts )  as  we l l  as  those  wh ich  a re  componen ts  o f  l ' | 2

(Money  l 4a rke t  Funds )  have  a l t e red  the  demand  fo r  l ' 11 ;  how de regu la t i on  o f

depos i t  i n te res t  ra tes  has  a l t e red  l ' 11  demand ;  and  f i na l l y  whe the r  o r  no t

the  g rowth  o f  money  marke t  f unds  has  d im in i shed  the  e f fec t i veness  o f

mone ta ry  po l i cy  i n  t he  sense  tha t  a  g i ven  ac t i on  by  the  Federa l  Rese rve

wou ld  have  l ess  impac t  on  t he  va r i ab les  be ing  t a rge ted .  A l t hough  t hese

th ree  i s sues  a re  c l ose l y  r e l a ted ,  t he  pu rpose  o f  t h . i  s  pape r  i s  t o  f ocus

nar row ly  on  how the  g rowth  i n  money  marke t  f unds  has  impacLed  the

e f fec t i veness  o f  mone ta ry  po l  i cy .

The  i dea  tha t  money  mar "ke t  f unds  l ead  to  l ess  e f fec t i ve  mone ta ry

con t ro l  has  caused  some to  a rgue  tha t  rese rve  requ i  remen ts  shou ld  be  p laceo

on  t hem ( see  D i scuss ion  a f t e r  Hes te r  1981 ) .  These  a rgumen ts  a re  no t  un l j ke

those  g i ven  i n  t he  l a te  1950 rs  and  ea r l y  1960 rs  when  economis t s  we re

conce rned  abou t  how  i ns t i t u t i ons  such  as  Sav ings  and  Loans  and  Mu tua l

Sav ings  Banks  a l t e red  mone t . a r y  po l i c y .  B ra ina rd  (1964 )  i nc l uded  nonbank

f i nanc ia l  i n t e rmed ia r i es  i n  a  mode l  o f  t he  f i nanc ia l  sec to r  and  exam ined

the  s i ze  o f  t he  i n te res t  ra te  change  fo r  a  g i ven  open  marke t  ope ra t j on
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wi th  and  w i t hou t  nonbank  i ns t j t u t i ons .  He  conc ' l  uded  t ha t  a  g j ven  open

marKe t  ope ra t i on  has  a  sma l l e r  e f fec t  on  j n te res t  ra tes  i n  t he  p resence  o f

f i nanc ia l  i n t e rmed ia r i es  t han  w j t hou t  t hem.  More  recen t l y ,  Wood  (1981 )

a rgued  t ha t  B ra ina rd ' s  mode l  was  i nco r rec t  because  i t  m i sspec i f i ed  nonbank

f i nanc ia l  i n t e rmed ia r i es :  s j nce  t he  deve lopmen t  o f  i n t e rmed ia r i es  impnoves

marke t  e f f i c i ency  (dec reases  marke t  segmen ta t i on ) ,  a  mode l  t ha t

i nco rpo ra tes  tha t  improved  e f f i c i ency  has  to  be  spec i f i ed .  Wood

cons t ruc ted  a  mode ' l  i n  wh ich  the re  were  two  se ts  o f  i nd i v idua ls  and  two

types  o f  secu r i t i e s .  Each  se t  o f  i nd i v j dua l s  had  access  t o  on l y  one  bond

marke t .  The  i nc l us i on  o f  f i nanc ia l  i n t e rmed ia r i es  t hen  a l I owed  t he

jnd j v idua ls  access  to  bo th  secu r i t y  marke ts  th rough  the  j n te rmed ja ry .  I n

th i s  examp le  the  mode l  w i th  the  i n te rmed ia ry  p roduced  open  marke t

ope ra t . i ons  w i t h  l a rge r  e f f ec t s  on  i n te res t  r a tes ,  t hus  con t rad i c t i ng

Era i  na rd '  s  resu l  t .  Wood  conc l  uded  tha t  t he  Federa  l  Rese rve '  s  conce rn  ove r

the  deve lopmen t  and  g rowth  o f  nonbank  i n te rmed ia r i es  was  the re fo re

unwar ran ted .

Wood rs  i dea  t ha t  f j nanc ia l  i n t e rmed ia r i es  shou ld  be  spec i f i ed  t o

rep resen t  a  dec rease  i n  marke t  segmen ta t i on  i s  an  impor tan t  one ,  bu t  t he re

a re  t h ree  po ten l i a l  p rob lems  w i t h  t h i s  app roach .  F i r s t ,  i t  i s  no t  obv ious

wha t  pa r t i cu l a r  i ns t i t u t i on  h i s  i n t e rmed ia r y  r ep resen ts  ( o r ,  i n  f ac t ,  t ha t

such  an  i ns t i t u t i on  p resen t l y  ex i s t s ) .  Second ,  t he  j n te rmed ia r y  i s  no t

spec i f i ed  as  exh ib i t i ng  op t im i z i ng  behav io r .  F i na l  l y ,  bank  behav io r ,  i n

add i t i on  t o  t he  i n te rmed ia r y ,  i s  no t  ' i  n c l uded  i n  t he  mode l .

To  exam. i ne  t he  e f f ec t  on  Wood ' s  r esu l t s  o f  t ak i ng  Lhese  c r i t i c i sms  j n to

accoun t ,  t he  mode l  deve loped  i n  t h i s  pape r  cons i s t s  o f  a  bank ing  sec to r ,  a
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househo ' l d  sec to r ,  a  bus iness  sec to r  and  a  gove rnmen t  secu r i t i es  marke t .

The  househo ld  sec to r  cons i s t s  o f  two  subsec to rs - - i  and  j ,  Sec to r  i

cons i s t s  o f  i nd i v j dua l s  on l y  ab le  t o  ho ld  demand  depos i t s  wh i l e  sec to r  j

cons i s t s  o f  i nd i v i dua l s  who  ho ld  demand  depos i t s  and  gove rnmen t  secu r i t i e s .

A  nonbank  f j nanc ia l  i n te rmed ia ry  j s  t hen  added  to  rep resen t  Money  Marke t

Funds  (he rea f te r  M l ,4F )  and  i nd i v idua ls  i n  sec to r  i  may  ho ld  gove rnmen t

secu r i t j es  i nd i rec t l y  t h rough  the  Mt '1F .  The  ma jo r  conc lus . i on  reached  i s

t ha t ,  when  an  exp i j c i t  r o l e  f o r  t he  i n te rmed ia r y  i s  spec i f i ed ,  t he  asse t

cho i ce  by  t he  MMF i s  t he  key  va r i ab le  i n  de te rm in ing  t he  e f f ec t i veness  o f

mone ta ry  po l  i cy .  Spec i f i ca l l y ,  when  the  money  marke t  f und  ho lds  a

non t r i v i a l  amoun t  o f  asse t s  i n  i nves tmen ts  wh i ch  have  a  h i ghe r  r i  s k  and

y ie l d  a  h i ghe r  r e tu rn  t han  gove rnmen t  secu [ j t i e s ,  t he  e f f ec t i veness  o f

mone ta ry  po1  i  cy  i  nc rease5 .  ! /

2 .  Mode l  l r i i t hou t  a  Nonbank  F inanc ' i a ' l  I n te rmed ia ry

Th i s  sec t i on  spec i f i es  t he  behav io r  o f  t he  househo ld  sec to r ,  t he  f i rm

sec to r ,  t he  gove rnmen t  secu r i t i es  marke t  and  the  bank ing  sec to r .  The

compara t i ve  s ta t i cs  o f  an  open  ma fke t  ope ra t . i on  i s  t hen  ca l cu la ted  and  w . i  l l

be  compared ,  i n  Sec t i on  3 ,  t o  t he  resu l t s  o f  t he  same expe [ imen t  when  the

mode l  i s  ex tended  Lo  i nc lude  a  money  marke t  f und .

Househo l  ds

For  t rac tab i  1  i  t y ,

behav i  o r  such  tha t  t he

the  ana l ys i s  assumes  a  sepa rab i l  i t y  i n  househo ld

dec j s i on  rega rd ing  t he  a l l oca t i on  o f  cu r ren t  i ncome
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to  consump t i on  and  sav ing  i s  made  p r j o r  t o  t he  dec j s i on  t o  a l l oca te  t he  sum

o f  i n i t i a l  wea l t h  and  cu r ren t  sav ing  among  va r i ous  f i nanc ia l  asse t s .  The

p r ima ry  househo ld  dec i s i on  rep resen ted  he re  i s  t he  a l  i oca t i on  o f  f i nanc ia i

wea l t h  among  demand  depos i t s ,  gove rnmen t  secun i t i es  and  ho ld i ngs  o f  t he  ne t

wor th  o f  t he  bank ing  sys tem.

Househo ld  subsec to r  i  possesses  a  f r ac t i on ,  k ,  ( 0  s  k  <  1 ) ,  o f  t he

wea l th  and  i ncome jn  the  economy,  and  i s  on ' l y  ab le  to  ho ld  demand  depos i t s .

Th i s  i s  because  t he  m in imum denomina t i on  o f  a  T reasu ry  secu r i t y  i s  10 ,000

do l l a r s  and  i t  i s  assumed  Lha t  no  i nd i v i dua l  i n  sec to r  i  possesses  enough

f i nanc ia l  wea l t h  t o  i nves t  i n  t hese  l a rge  denomina t i on  secu r i t i e s .

The re fo re ,  i n  t he  absence  o f  a  money  marke t  f und ,  sec to r  i  i s  l im i ted  to

ho ld i ng  demand  depos f t s .  Househo lds  i n  sec to r  j  possess  t he  rema inde r  o f

t he  wea l t h  and  i ncome ,  ( i  -  k ) | . /  and  (1  -  k ) y  r espec t i ve l y ,  and  d i v i de  i t

be tween  demand  depos i t s ,  gove rnmen t  secu r i t i e s  and  ho )d ings  o f  t he  bank ' s

ne t  wor th .  I n  o the r  words ,  sec to r  j  may  be  v iewed  as  the  wea l thy  sec to r

wh i ch  has  access  t o  t he  gove rnmen t  secu r i t i e s  marke t .

By  assumpt ion  the  demand  fo r  gove rnmen t  secu r j t i es  i s  pos i t i ve l y

re la ted  to  i t s  own  na te  o f  re tu rn ,  i nve rse l y  re la ted  to  the  ra te  o f  re tu rn

on  de rnand  depos i t s ,  and  pos i t i ve l y  r e l a ted  t o  wea l t h  and  j ncome .

Spec i f i ca l ' l y ,  t he  demand  f unc t i on  f o r  gove rnmen t  secu r i t j e s  ( on  t he  pa rL  o f

subsec to r  j )  i s  g i  ven  by

sh
#  =  K(R" ,R" , (1 -k ) l . / . (1 -k )ov ), . S

where

(1 )
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W =  i n i t i a l  s t ock  o f  f i nanc ia l  wea l t h ,  exogenous l y  g . i ven

Sn  =  househo ld  ho ld i ngs  o f  gove rnmen t  secun i t i es  ( number  o f

conso l  s  pay i  ng  g1 /y r .  i  n  pe rpe tu  i t y )

R ,  =  ra te  o f  re tu rn  on  gove rnmen t  secu r j t i es

RO =  i n te res t  ra te  pa jd  on  demand  depos i t s ,  exogenous ly  seL  a t  t he

b i  nd i  ng  cons t ra i n t

y  =  nomina l  agg rega te  i ncome,  assumed  Lo  be  exogenous ly  g i ven

6  =  p ropo r t i on  o f  nom ina l  i ncome  he ld  as  f i nanc ia l  wea l t h

(  cu r ren t  sav i  ngs ) .

Subsec to r  j r s  demand  f unc t i on  f o r  depos i t s ,  Dn r ,  i s  t hen  equa l  t o  t he

rema inde r  o f  t h i s  sec to r r s  wea l t h :

Dnr= ( l-k)! /  + ( l -k)oy - 
t

whe re

N  =  t he  i n i t i a l  ne t  wo r th  o f  t he  bank ing  sys tem,  exogenous i y

g i ven .

A1  so  K r :  aK , / aRS  '  0 ,  K2  ;  6K /aRg  ,  0 ,  K3  =  aK /a (1 - k )W,0 ,

K4  =  6K /a (1 - k )6y '  0 .  F i na l l y  i t  i s  assumed  tha t  househo ld  subsec to r  j

ho ids  pos i t i ve  amoun ts  o f  bo th  demand  depos i t s  and  gove rnmen t  secu r i t i e s .? /

W i th  r ega rd  t o  househo ld  subsecLo r  i ,  i t s  ho ld i ngs  o f  demand  depos i t s

a re  equa l  t o  i t s  en t i r e  f i nanc ia l  wea l t h ,

Dn -=k ! r / +96y .
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There fo re  to ta l  househo ld  demand  depos i t s ,  Dn ,  a re  the  sum o f  demand

depos i t s  he ld  by  subsec to r  i  and  subsec to r  j :

f l  = O  + n-h  "h i  "h j

=  kh i  +  k6y  +  (1 -k ) |d  +  (1 -k )6y  -  t t  -  S t .

Rs

= w +  6Y -  t t  -  sh .

R:
J

Non- f i  nanc i  a  l  F i  rms

Tu rn ing  t o  t he  spec i f i ca t i on  o f  t he  f i rm  sec to r ,  f i rms  demand  l oans  and

depos i t  t he  p roceeds  i n  the  bank .  Loan  demand  i s  assumed  to  depend  on  the

' i n te res t  na te  on  l oans  and  on  agg rega te  i ncome:
A A

L"  =  L - (R ,  , v )  (3 )'  L  - '

A
' f  =  L -  ( 4 )

where
A

L -  =  f i rms '  l oan  demand

R,  =  t ne  i n te res t  r a te  on  bus iness  l oans
L

Dr  =  f i  rm r  s  ho l  d i  ngs  o f  demand  depos i t s
I

a n d

d  d  A  d  ' 2 /

L ;  =  aL " /aRL  (  0  L )  =  aL " /ay '  0 . "

Governmen t  Secu r i  t i  es  l v l a rke t

The  s tock  o f  gove rnmen t  secu l i t i es  i s  de te rm ined  by  the  s i ze  o f  t he

gove rnmen t  deb t  and  i s  assumed  to  be  exogenous l y  g i ven .  Th j s  s t ock  o f

secu r . i t i es  i s  he ld  by  househo lds  i n  t he  amoun t  Sn  and  bV  the  bank ing  sys tem
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in  t he  amoun t  So .  Fu r t he r ,  a l t hough  t he  Cen t ra l  Bank  i s  no t  exp l . i c i t l yri

mode)ed ,  p resumab l y  i t  a f f ec t s  t he  supp l y  o f  gove rnmen t  secu r i t i e s

ava i l ab le  f o r  pu rchase .  When  t he  T reasu ry  i s sues  secu r i t i e s ,  t he  Cen t ra l

Bank  pu rchases  i t s  des i r ed  amoun t ,  l eav ing  t he  rema in i ng  secu r i t i e s  f o r  t he

pub l i c  and  the  bank ing  sys tem.  S  as  used  . i  n  t he  mode l  i s  t h i s  ne t  s i , ock  o f

gove rnmen t  secu r i  t i  es .

The  Bank inq  Sec to  r

The  l as t  sec to r  t o  be  spec i f i ed  i s  t he  bank ing  sec to r .  Th i s  mode l  o f

t he  bank ing  f i rm  i s  v i ewed  as  rep resen t i ng  t ne  DanK ing  sys tem.  A  bank  j s

assumed  to  max im ize  i t s  p ro f i t s  and  t o  ope ra te  i n  pe r f ec t l y  compe t i t i ve

l oan  and  secu r i t y  ma rke t s .  i n  t he  depos i t  ma rke t  i t  i s  assumed  tha t  banks

mus t  pay  a  f i xed  ra te  on  demand  depos i t s .  W i th  the  househo ld  sec to r

choos ing  t o  ho ld  a  po r t i on  o f  i t s  wea l t h  as  demand  depos i t s ,  t he  bank  can

then  choose  t o  supp l y  l oans ,  ea rn ing  a  ra te  o f  r e tu rn  R r ,  o r . i t  can  choose

lo  ho ld  gove rnmen t  secu r i t i e s ,  ea rn ing  a  ra te  o f  r e tu rn  R r .

Loans  i s sued  t o  f i rms  a re  assumed  to  r ema in  w i t h i n  t he  bank ing

Sys tem so  l ha t  t he  ba lan " "  <haa i  i . l on t i + \ ,  i n :  r - accoun t  f r amework  i s

Reserves

Secu r i t i es

To ta  I  demand  depos i  t s

Loa n s

equa t i on  f o rm ,

e
D

D, . S

L

o r  ] n

N e t Wor th



whe re

R =  ban  k  rese rves

S ,  =  number  o f  gove rnmen t  secu r i t i es  he ld  by  the  bank  (number  o f

conso l  s  pay i  ng  g1 /y r .  i  n  pe rpe tu i  t y )

L  =  l oans  t o  t he  bus iness  sec to r

N  =  ne l  wo r th  o f  bank ing  sys tem,  assumed  cons tan t .

To ta l  demand  depos i t s ,  D ,  can  be  w r i t t en  as

D  =  D ,  +  D - .
N I

( 6 )

F ina11y ,  t he re  i s  an  exogenous  rese rve  requ i remen t ,  p .  on  t he  bank ' s

ho ld i ngs  o f  demand  depos i t s  wh i ch  requ i res  t ha t .

pD<R (7 )

where

0  (  p  S  1 .

The  Bank ' s  Ob jec t i ve  Func t i on .  The  bank  de te rm ines  i t s  l oan  supp l y

func t i on  and  i t s  secu r i L i es  demand  f unc t i on  by  max im iz i ng  p ro f i t s  w i t h

respec t  l 0  i t s  cho ' i ce  va r i ab les ,  L  and  S r .  The  ob jec t i ve  f unc t i on  i s

de f i  ned  as

C

R + F 9 + L = D + N
K ^

J

n = Rs( t )  + \ (L)( I+RL)L -  L -  c(L)  -  RoDr, ' ( 8 )



I

The  f unc t j on  I ( L )  r e f l ec t s  t he  f ac t  t ha t  a  ce r t a i n  po r t i on  o f  t he  bank ' s

1oans ,  ( 1  -  I ) ,  w i l l  de fau l t .  The  non -de fau l t  r a re ,  I ,  i s  assumed  ro  be  a

non - i nc reas ing  f unc t i on  o f  l oans  such  t ha t

r ' (L )  <  0 , 0  <  r (L)  <  t .and

C(L )  i s  t he  cos t  o f  i s su ing  and  se rv i c i ng  l oans  and  i t . i  s  assumed  tha t  t h i s

cos t  i nc reases  as  the  amoun t  o f  l oans  j nc reases  and  a t  a  nondec reas ing  ra t .e

so  t ha t  C r  >  0  and  C r r  >  0 .

No te  t ha t  i n  f ac t  ( 7 )  can  be  rewr j t t en  as  an  equa l i t y :  suppose  p0 ,  R ,

g i ven  D ,  N  and  L .  Then ,  f r om (5 )

5.
R=D+N-L-J ' 's

and  t he  bank  can  con t i nue  t o  sa t i  s f y  j t s  ba lance  shee t  cons t ra i n t  and

rese rve  requ i remen t  by  us i ng  j t s  excess  rese rves  t o  pu rchase  gove rnmen t

secu r j t j es .  l l { i t h  Rc '0  t h i s  wou ld  i nc rease  bank  p ro f i t , s .  Hence  t he  bank
J

( i . e .  t he  bank ing  sys te6 ) { /  w i l l  a lways  have  an  i ncen t i ve  Lo  sa t i  s f y  t he

rese rve  requ i remen t  as  an  equa l i t y .  Equa t i on  (7 )  can  l hen  be  w r i t t en

pD  =  R . (7 ' ,  )

l v l o reove r ,  i n  t h i s  mode l  ,  t he re  wou ld  be  no  reason  fo r  anyone- -e i t he r

househo lds  o r  banks - - t o  ho ld  gove rnmen t  secu r i t i e s  i f  RO we re  g rea te r  t han
q /

RS.=  Thus  R,  >  RO mus t  c ' td rac re r i ze  the  equ i l  i b r ium.

Fur ther ,  f rom the  bank 's  po in t  o f  v iew (6 )  can  a lways  be  wr i t ten  as

D =  Dn +  L .  (6 ' )

Then  (7 ' )  and  (6 ' )  imp ly  tha t  (5 )  can  be  wr j t ten  as



0 r

c

O ! *o f= (1 -p )0 .+N .' 's

Subs t i t . u t i ng  (6 ' )  and  (5 ' )  i n t o  t he  p ro f i t  f unc t i on  f o r  D  and  SB ,

RS

l + p R c + C l
(1+RL) = (\IdDS

( 0 ,  ( ] (  1 -p )D^  -  N ) ) .' p  n

Fu r the r ,  t o  gua ran tee  a  max imum so lu t i on ,  i t  i s  assumed  tha t

respec t i ve l y ,  t he  ob jec t i ve  f unc t i on  con ta i ns  exp l i c i t l y  t he  s i ng le

dec i s i on  va r i ab le ,  L .  I t  j s  assumed  tha t  t he  op t ima l  I oan  supp l y  cu rve  i s

de te rm ined  f rom the  f i r s t  o rde r  cond i t . i on

: i  
=  -Rre +  (1+R,) ( r (L)+11 r (L) )  -  1  -  c ' |  =  0 .

(5 ' )

(e)

0 r

Tha t  i s ,  t he  f i f s t  o rde r  cond i t i on  i s  sa t i s f  . i ed  f o r  some  va lue  o f  L  i n  t he
open  i  n te rva l
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2
d n"  "  =  ( 1+R  ) (2 ) r+L I " )  -  C ' , ,  0 .

t l
dL'

F i n a l l y ,  f r o m  ( 9 ) ,  t h e  l o a n  s u p p l y  f u n c t i o n  c a n  b e  w r i t t e n

L s  =  L S ( R " . R ,  )  ( 9 ' ).  5  L '

where

L l  =  aLs , zaR- ,0  tS=^ rsu^o  , 16 r
- t  5  

'  t 2  =  d L  / d ^ L  u  -

The  bank rs  demand  cu rve  f o r  gove rnmen t  secu r i t i e s  i s  t hen

s.
D D  

=  (  l - e ) D h  -  p L s  +  N .
J

I t  i s  use fu l ,  aL  t h i s  po in t ,  t o  exam ine  t he  re l a t i onsh ip  among  R r ,  R ,

and  RD.  S ince  t he  economics  o f  t he  p rob lem requ i res  RL  t  0 ,  i t  mus t  be

tha t  1+RL  )  0 .  Equa t i on  (9 )  t hen  imp l i es  t ha t

l + p R S + C l
> 0

(  x (  L )+L I  |  )

and  s i nce  t he  numera to r  o f  t he  f r ac t j on  above  i s  c l ea r ' l y  pos i t i ve ,  i t  mus t

be  tha t

l ( L )  +  11  r ( L )  '  0 .



12

Bu t  even  t h j s  i s  no t  su f f i c i en t  t o  cha rac te r i ze  t he  equ i l i b r i um .  Cons ide r ,

f o r  examp le ,  t he  spec ia i  case  C '=  l '  =  0 ,  I  =  1 .  Then .  a t  t he  op t jma l  L ,

( 9 )  imp l i es  t ha t  R ,  =  eRg .  Th i s  r esu l t  canno t  be  t aken  se r i ous l y ,  howeve r ,

because  i t  imp l i es  RL ,RS  i n  equ i l i b r i um .  I f  RL  (  RS  Lhe  l as t  do l l a r  a

bank  has  j nves ted  i n  l oans  cou ld  be  sh i f t ed  t o  t he  gove rnmen t  secu r i  t i e s

marke t  w i t h  a  r esu l t i ng  ' i n c rease  i n  bank  p ro f i t s .  W i t h  l oans  be ing  sub jec t

t o  d i r ec t  cos t s  and  a  de fau l t  r i s k ,  t he  rep resen ta t i ve  bank  wou ld  c l ose  i t s

l oan  depa r tmen t  un less  RL  ,  RS .  The  equa l  i t y  RL  =  pR ,  can  be  unde rs tood

f rom the  pe rspec t i ve  o f  t he  bank ing  sys tem s i nce ,  f r om (5 r ) ,  a  f u l l y  l oaned

up  sys tem can  acqu i re  on l y  p  i n  gove rnmen t  secu r i t i e s  f o r  each  $1  o f  i oans

no t  made .  Bu t  no  i nd i v i dua l  bank  w i l l  l oan  ou t  $1  un less  RL ,  RS .  The

economjcs  o f  t he  p rob lem thus  requ i res  t ha t  RL  exceed  R r ,  so  t ha t  t he  t h ree

ra tes  i nvo l ved  i n  t h j s  ana i ys i s  mus t  sa t i s f y  t he  re ' l a t i on

RL 'RS>RD.

As  a  more  rea l  i  s t i c  examp l  e ,

and  0  {  T (  1 .  Then  w i t h  C '  =  0

op t ima l  L  sa t i  s f i es

1 + p R .' J

suppose  t ha t  \  =T ,  whe re  T  i s  a  cons tan t

and  t r '  =  0  equa t i on  (9 )  imp l i es  t ha t  t he

1  +  R ,  
-

L

For  R ,  =  . 05 ,  p  =

1  +  RL  =

nL  -

I

. 1 a n d  I

r  .72

.72
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s0  t ha t  i ndeed  R , .  i s  g rea te r  t han  R r .  Fu r t he r  f o r  C '  ) 0  and  I , L (0  t he

case  becomes  even  s t ronger  tha t  R ,  )  R r .  Hence fo r th ,  we  assume tha t  t he

' i n t e rna l  op t imum sa t i s f i es  t he  economic  requ i remen t  RL  t  RS  >  RD.

Equ i  I  i  bn i  um Cond j t i ons

No te  tha t  t he  bank  de te rm ines  j t s  demand  fo r  gove rnmen t  secu r i t i es ,  S r ,

and  t he  pub l i c  de te rm ines  i t s  demand  f o r  secu r i t i e s ,  Sh .  I n  t he  l oan

marke t ,  f i rms  have  a  des i red  demand  fo r  1oans ,  Ld .  and  banks  have  an

op t ima l  l oan  supp iy  func t i on ,  Ls .  These  two  marke ts ,  t he  secu r i t i es  marke t

and  t he  l oan  marke t ,  ad jus t  s imu l t aneous l y  t o  de te rm jne  t he  equ i l i b r i um

in te res t  r a tes ,  R ,  and  R r .  Exp l  i c i t l y ,  t he  equ i  l i b r i um  cond i t i ons  a re

t.it (  10 )

A .

L  - _ L (11 )

Be fo re  t u rn i ng  t o  t he  exam ina t i on  o f  an  open  marke t  ope ra t . i on ,  i t  i s

wo r thwh i  l e  t o  summar i ze  t he  economics  o f  t he  en t i r e  mode l :  i nd i v i dua l s  a re

endowed  w i t h  an  i n i t i a l  f i nanc ia l  wea l t h ,  wh i ch  i s  d i v i ded  be tween  demand

depos i t s ,  gove rnmen t  secu r i t i e s  and  bank  ne t  wo r th .  Banks  a re  endowed  w i t h

an  i n i t i a l  ne t  wo r th  and ,  g i ven  househo ld  demand  depos i t s ,  banks  choose  ro

ho ld  some  quan t i t y  o f  gove rnmen t  secu r i t i e s ,  ea rn ing  a  ra te  o f  r e tu rn  RS ,

and  t o  supp l y  l oans  t o  f i rms ,  ea rn ing  a  ra te  o f  r eLu rn  R , .  A  ce r t a i n

pe rcen tage  o f  l oans  i s  no t  r epa id  and  t ha t  pe rcen tage  i nc reases  w j t h  t he

amoun t  o f  l oans  ex tended -  (Hence ,  I ,  wh i ch  i s  de f i ned  as  t he  pe rcen lage

o f  I oans  wh i ch  a re  repa id ,  i s  a  dec reas ing  f unc t i on  o f  l oans ) .  Banks

-q
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choose  the i r  op t imum loan  supp iy  cu rve  and  secun i t y  demand  cu rve  by

max im iz i ng  p ro f i t s  sub jec t  t o  a  ba lance  shee t  i den t i t y  and  sub jec t  t o  be ing

fu l 1y  l oaned  up .  I n  o the r  wo rds ,  i n  t h i s  mode l  ,  banks  ea rn  max jmum p ro f i t s

by  ho ld i ng  on l y  enough  rese rves  Lo  cove r  t he i r  r ese rve  requ i remen ts .  Thus ,

a  bank  t echn i ca l l y  on l y  chooses  i t s  l oan  supp i y  cu rve .  I t s  demand  f o r

secu r i t i e s  i  s  r es i dua l  1y  de te rm ined .

V i i t h  i nd i v i dua l s  and  banks  hav ing  a  demand  f o r  secu r i t i e s  and  w i t h  a

f j xed  supp l y  o f  secu r i t i e s ,  t he  j n te res t  r a te  on  secu r i t i e s  (R r )  ad jus t s  t o

equ i l i b ra te  t he  demand  f o r  and  supp l y  o f  secu r i t i e s  ( s imu ' i  t aneous l y

de te rm in ing  t he  equ i l i b r i um  i n te res t  r a te  R r ) .  S im j l a r l y  i n  t he  l oan

marke t ,  t he  demand  f o r  and  supp l y  o f  l oans  equ i l i b ra te ,  de te rm jn ing  t he

marke t  c lea r ing  i n te res t ,  ra te  R , - .

The  Compara t i ve  S ta t i c s  o f  an  0pen  l , j a r ke t  Ope ra t j on

The  f i na l  s t ep  i n  t h i s  ana l ys i s  i s  t o  cons jde r  an  i nc rease  j n  t he

supp l y  o f  gove rnmen t  secu r i l i e s  w i t h  i n i t i a l  wea l t h  he ld  f i xed .  I n  o the r

wo rds ,  suppose  t he re  i s  an  open  marke t  sa le  o i  secu r  i ! j e s .  Wha t  i s  t he

e f f ec t  on  t he  equ i ' l  i b r i um  i n te res t  r a tes ,  R ,  and  R r?  Th . i s  r esu l t  w i l l  t hen

be  compared  to  the  sane  exper imen t  when  the  mode l  i s  ex tended  to  i nc lude  a

money  marke t  f und .

I n  equ i l i b r i um  the  11  equa t i ons  wh i ch  make  up  t he  sys tem rec juce ,  v i a  a

se r i es  o f  subs t i t u t i ons !  t o  t he  two  marke t  c l ea r i ng  cond i t i ons ,  ( 10 )  and

(11 ) ,  de f i ned  exp l i c i t t y  as

RSK(RS,RD, (1 - k ) \ t , ( 1 - k )dv )  +  p r111 -p )D ;1  -  pLs (RS ,RL )  +N)=S  (10 ' )
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ld{R 'v)  =  Ls{n 'nr ) .  (11, )

To ta l l y  d i f f e ren t i a t i ng  t he  two  equ i l i b r i um  cond i t i ons  resu i t s  i n ,

dRS ,0

o 5

d R t  ,  n 7 /

is-

Fur the r  i n  t h i s  mode l  l " l 1  i s  de f i ned  as

M1  =  D  =  Dh  *  D f

=W+6y -N-K+Ld

so  tha t

l ,  1 , \

(  13 )

dt4t _ , ,  dRs . a dRr ^
;s=-Kr-ds.L;  d 'o '

Tha t  i s ,  an  j nc rease  i n  t he  supp l y  o f  gove rnmen t  secu r i  t . j e s  r esu l t s  i n  an

inc rease  i n  t he  equ i l j b r i um  i n te res t  r a tes  and  a  dec l i ne  i n  t he  money

s tock ,  as  one  wou ld  expec t .

A  use fu l  cha rac te r i za t i on  o f  t h i s  open  marke t  expe r imen t  i s  t he

fo l l ow ing .  When  t he re  i s  an  i nc rease  i n  t he  supp i y  o f  gove rnmen t

secu r i t i es  i nd i v i dua l s  j n i t i a l i y  buy  t hem a t  t he  ex i s t . i  ng  p r i ce .

I nd i v i dua l s  t hen  rea l i ze  t hey  a re  no t  a t  an  op t ima l  pos i t i on  w i t h  t he

resu l t i ng  demand  depos i t - secu r i t y  comb ina t j on .  As  a  resu l t ,  t he  excess

supp i y  o f  secu r i t i e s  i s  so ld  caus ing  t he  p r i ce  o f  secu r j t i e s  t o  f a l l  and



l o

' i n t e res t  r a tes  t o  r j se  un t i l  t he  economy  reaches  a  new  equ i l i b r i um .  A1  so ,

g i ven  tha t  bank  rese rves  a re  de te rm ined  by  the  amoun t  o f  househo ld  demand

depos i t s ,  a  dec i i ne  i n  depos i t s  means  an  i n i t . j a l  dec l i ne  . i n  r ese rves  o f  r he

same amo un t .

3 .  [ 4ode l  w i t h  a  Nonbank  F inanc ia l  j n t e rmed ia r y

In  t h i s  sec t i on  a  f i nanc ia l  i n t e rmed ia r y  i s  added  t o  t he  mode l  and  t he

compara t i ve  s ta t i cs  o f  an  open  marke t  ope ra t i on  i s  compared  w i th  the  resu l t

o f  Sec t i on  2 .  The  no le  o f  t he  i n te rmed ia ry  i s  t o  a l  l ov /  sec to r  i  access  to

the  gove rnmen t  secu r i t j e s  marke t .  S ince  househo ld  sec to r  j  can  a l r eady

ho ld  gove rnmen t  secu r i t i e s ,  i t  i s  assumed  tha t  sec to r  j  con t j nues  t o

pu rchase  secu r i t i e s  d i r ec t l y .  The  budge t  cons t ra j n t  f o r  househo lo  sec to r  i

becomes

kw+k6v=0 , . - t l .-  n t  h

where

1 " 1 "  =  d e o o s i t s  i n  l h e  m o n e y  m a r k e r  f u n d .
fl

The  househo lds  demand  f o r  t hese  depos i t s  i s  assumed  to  be  de te rm ined  by

l ' ln = Mn( RO, Rr.  k| , . i ,  kdy )  (14)

whe re

R -  =  t h e  i n t e r e s t  r a t e  p a i . i  o n  d e n o s i t <  h c l d  a t .  n r o n e y  m a r k e t  f u n d sm

and  l v1h1  =  a l ' 1h /aRD '  0 ,  Mhz  =  a  I ' l h , / aRm '  0 ,Mh3  =  0F1h /ak \ {  '  0 ,

Mh4 = al '1h/akoY t o.

Thus

Dn-= tW+kdy-Mh



and  househo ld
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he ld  in  banks  a re de f  i  ned  asdemand  depos  i  t s

D t i  *  Dh l

(z')

= (kW+k6v- t4n)  + (1-k)W + (1-k)6y -  r  -  
lnRS

c
= trii + 6y - N - Mu - oI." ' 's

F i rm  behav io r  and  Bank  behav io r  do  no t  change  f f om the  spec i f i ca t i on  o f

Sec t i on  2  so  i t  r ema ins  t o  spec i f y  t he  behav io r  o f  t he  money  marke t  f und .

Money  Marke t  Fu  nd

A  money  marke t  f und  i s  a  f i nanc ja l  i n t e rmed ia r y  wh i ch  accep ts  depos i t s

f r om i nd i v i dua l s  ( and  bus inesses )  and  ea rns  i ncome  by  manag ing  a  bond

po r t f o l i o .  The  f und  a l so  p rov ides  i t s  depos i t o r s  access  t o  t he i r  depos i t s

t h rough  some  fo rm  o f  check -w r i t i ng  p r i v i i ege  and  i s  t he re fo re ,  i n  many

ways ,  s im i l a r  t o  a  bank .  The  g row ing  popu la r i t y  o f  t he  M l4F  i s  t he  sou rce

o f  r ecen t  i n re res t  i n  t he  cenL ra l  quesL ion  o f  t h i s  pape r - - t he  e f f ec t i veness

o f  mone ta ry  po l i c y .  I n  ac tua l  i t y ,  a  money  marke t  f und  i s  a  spec ia l  case  o f

a  mu tua l  f und  and  t he  mu tua l  f und  i ndus t r y  has  a  much  l onge r  h i s t o r y .  I n

f ac t ,  i t  i s  mo re  accu ra te  t o  t h i nk  o f  t he  mode l  be ing  deve loped  he re  as

rep resen t i ng  t he  behav io r  o f  * , he  mu tua l  f und  i ndus t r y ,  i nc l ud ing  l , 4MFs ,

s i nce  t he  g rea te r  deg ree  o f  l ' i qu i d i t y  cha rac te r i s t . i c  o f  an  t lMF  i s  r a re l y

t he  i s sue  o f  c r i t i ca l  impo r tance .  As  w i l l  be  seen ,  a  ma jo r  d i s t j nc t i on

be tween  an  l lMF  and  a  bank  i s  t ha t  an  MMF i s  no t  requ i red  to  ho ld  rese rves

aga ins t  i t s  depos i t s .  And  t h j s  i s  t he  case  f o r  non -M lv lF  mu tua l  f unds  as

we l  l .
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The  mode l i ng  o f  t he  rep resen ta t i ve  MMF p roceeds  as  f o l l ows .  Househo ld

sec to r  i  de te rm ines  i t s  ho ld ings  o f  depos i t s  i n  t he  1 "11 ,4F .  The  fund ,  i n

t u rn ,  can  choose  be tween  ho ld i ng  gove rnmen t  secu r i t i e s ,  ea rn ing  a  ra te  o f

re tu rn  Rr ,  and  o the r  i nves tmen ts  expec ted  to  ea rn  a  ra te  o f  re tu rn  g rea te r

than  Rr .  These  o the . i  nves tmen ts  can  be  though t  o f  as  fo re ign  secu r i t j es

whose  h i ghe r  r e tu rn  i s  accompan ied  by  a  non -neg l i g i b l e  r i s k  o f  de fau l t ,  o r

as  a  po r t f o l i o  o f  co rpo ra te  bonds  and  o the r  asse t s  su f f i c i enL l y  d i ve rs i f i ed

as  t o  m in im i ze  r i s k  bu t  s t i 11  y i e l d i ng  a  ra te  o f  r e tunn  gene ra l l y  above  R r .

I n  o the r  wo rds ,  ano the r  d i s t . i nc t i on  be tween  an  MMF and  a  bank  i s  t he

fo rmer ' s  ab i l i L y  t o  d i ve rs i f y  i r s  i nves tmen t  po r t f o l  i o  mo re  w ide l y  t han  i s

t he  case  o f  a  bank ,  s i nce  a  bank  gene ra l l y  ope ra tes  unde r  g rea te r

geog raph i c  and  regu la to r y  cons t ra i n t s .  No ta t i ona l l y ,  t he  mode l  uses  F ,  t o

re fe r  l o  t he  l ' lMF 's  ho ld ings  o f  t hese  o the r  i nves tmen ts  and  RF  to  re fe r  t o

the i r  y i e i d ,  t hus  sugges t i ng  t he . i r  i den t i t y  as  f o re . i gn  secu r i t . i e s .  Bu t  t he

reade r  shou ld  keep  a  b roade r  i n t e rp re ta t i on  i n  m ind .

In  a  T -accoun t  f ramework  the  ba lance  shee t  i den t i t y  f o r  t he  money

markeL  fund  i  s

Governmen t

"Fo re ign I

o r  i n  equa t i  on  fo rm

Secu r i  t i e s

Secu r i t i es

Sm

\-

F
m

S
m f

RS F=
m M, ,n
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I t  i s  assumed  tha t  t he  l , 4 l v lF  i s  w i l l i ng  t o  supp l y  a i l  t he  depos i t s  demanded ,

Mn ,  a t  t he  i n te res t  ra te  Rr .  The  fund  pays  a t  l eas t  t he  demand  depos i t

i n te res t  ra te ,  RD,  p lus  some func t i on  o f  t he  d i f f e ren t i a l  be tween  the

gove rnmen t  secu r i t y r s  ra te  and  the  demand  depos . i t  i n te res t  ra te .

Spec i f i ca l l y  R ,  i s  spec i f . i ed  as

Rr=RD+r (Rr -R ' ) , (  15 )

where  d  i s  a  dec i s i on  va r i ab le  f o r  t he

asse ts  be tween  gove rnmen t  and  fo re ign

the  amoun t  o f  depos i t s  he ld . i n  f o re i gn

l'11'1F . lV i  t h  t he  fund

c a . r r r ' i  I  i  o <  t h a  f r r n ; : l

secu r i  t  i  es  so  t ha t

B/

(  16  )

a n d

( 1-p )Mn . (  17 )

The  M l ,4F rs  Ob jec t i ve  Func t i on .  The  l , 4MF de te rm ines  the  j n te res t  ra te  pa id  on

i l s  depos i t s  and  t he  f r ac t i on  o f  i t s  asse t s  he ld  i n  f o re . i gn  secu r i t i e s  by

max im iz i ng  p ro f i t s  w i t h  r espec t  t o  i t s  cho i ce  va r i ab les ,  I  and  p .  The

ob jec t i ve  f unc t i on  i s  s im i l a r  t o  t he  bank rs  ob jec t i ve  f unc t i on  and  i s

de f  i  ned  as

Fr = PM" '

d i v i d i ng  i t s

< n  r - h n n c o <  n

s
m _

J

s
m 

= Rs(4)  + r2(Fm)(1+RF)Fm -  Fm -  Rmr, th (18 )
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I r (F r )  r e f l ec t s  t he  f ac t  t ha t  a  ce r t a i n  po r t i on  o f  t he  f o re i gn  secu r i t i e s

w i l l  de fau l t .  I ,  i s  assumed  to  be  a  dec reas ing  f unc t i on  o f  t hese

secu r i  t i  es  so  tha t

IZ ' (F * )  (  0  and  0s IZ (F ' )<1 .

The  M l ' l F ' s  p ro f i t s  a re  max im ized  sub jec t  t o  t he  cons t ra i n t s  ( 14 ) ,  ( 15 ) ,

( 16 ) ,  and  (17 ) .  Subs t i t u t i ng  t hese  cons t ra i n t s  i n t o  t he  p ro f i t  f unc t i on ,

ob ta i n j ng  t he  f i r s t  o rde r  cond iL i ons  and  so l v i ng  t he  two  f i r s t  o rde r

cond j t i ons  f o r  t he  op t ima l  va lues  o f  f  and  p  resu l t s  i n

r  =  r (  RD ,  RS ,  RF )  (  19 )

p  =  e (RD,RF)  ( 20 )

where

,  0 t  ,  0 f  .  a r
"1 =rRD'o "2=\ 'o  "3=r* , ' t ]

p ' ,  =  ̂ lP ,  o  o^ = lP ,  n'RD  -  ' 2 -  oRF

F ina11y ,  s i nce  R*  i s  de f i ned  as

Rr=RD+r (RS-RO)

we hav e

dR

i=f t - t ;*{1(Rs-RD)'0

=r* {2 (RS-RD) '0

o{=rr tnr-nD) ' r l '

dR
m

AR:
J

dR
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Tha t  j s .  an  i nc rease  i n  RO leads  the  M l ' 4F  to  ra i se  R ,  i n  o rde r  t o  rema in

compe t i t i ve  w j t h  banks ,  wh i l e  an  i nc rease  i n  e i t he r  R ,  o r  R ,  l eads  t he  f und

to  i nc rease  Rm in  o rde r  t o  a t t r ac t  mo re  depos i t s  w i t h  dh i ch  i t  can  j nves t .

Equ i  I  i b r i  um  Cond i t i ons

In  t h i s  ve rs i on  o f  t he  mode l ,  w i t h  t he  money  marke t  f und  ho ld i ng

g0ve rnmen t  secu r i t i e s ,  t he re  i s  an  add i t i ona l  demand  f o r  secu r i t . i e s .  Thus

the  equ i l  i b r i um  cond i t i on  (10 )  becomes

-h  "B  "m
- r - = + i - = -
n .  1 1 .  K ^  x ^

(2r)

and  t he  l oan  marke t  equ i l i b r i um  cond i t j on  (11 )  does  no t  change .

Subs t i t u t i ng  t he  exp l i c i t  exp ress ions  f o r  each  o f  t he  f unc t i ons  i n  ( 21 )  and

(11 )  t he  equ i l i b r i um  cond i t i ons  a re :

RsK(  RS,RD,  (1 -k ) t , r l , (  1 -k )oy )+R5(  (  t -n )Dn-eL '+N)  +  RS(  t -p )M i ,  =  s  (21 '  )

A
Lo (  RL .  y  )  =  Ls (  R , ,  RL )

The  Compara t i ve  S ta t i cs  o f  an  0pen  l " l a rke t  0pe ra t i on

( i l ' )

The  mode l  now  cons i s t s  o f  t he  11  equa t i ons  f r om sec t i on  2  w i t h  (Z ' )

r ep iac i ng  (2 )  and  (21 )  r ep lac l ng  (10 ) .  I n  add i t i on  t he  mode l  i nc l udes

equa t i ons  (14 )  t h ru  (20 ) ,  w i t h  t he  add i t i ona l  exogenous  va r i ab le ,R r ,  and

Lhe  add i t i ona l  endogenous  va r j ab les ,  Mh ,R r ,F r ,S * ,p ,and  { .
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Di f fe ren t ia t ing  the  equ i l i b r i  um cond i t i ons  (2 i ' )  and  (11 t )  w i th  respec t

to  an  inc rease  in  government  secur . i t i es  resu l t s  in :

dR. l  ,  dR.- iSlz 
;  as

dRr  I  
,dRr  ,  

o ,
i l  ,  =  , i  as  (p-P)  =  0 . ! /

u L i c  (  )

The  exp lana t i on  f o r  t h j s  r esu l t  i s  as  f o l l ows :  t he  i n i t i a l  i n c rease  i n

the  supp i y  o f  gove rnmen t  secu r i t i e s  r a j ses  t he  i n te res t  pa id  on  t hese

secu r i t i es .  Th i s  l eads  t o  a  h i ghe r  i n t e res t  r a te  pa id  on  MMF depos i t s .

W j th  RD f i xed ,  househo id  sec to r  i  l owe rs  i t s  demand  depos i t  accoun ts ,  Dn . ,  ,

and  . i nc reases  i t s  ho ld i ngs  o f  I 4MF ' s ,  Mn .  Hence  t he  bank  i s  f o r ced  t o

dec rease  i t s  ho ld i ngs  o f  gove rnmen t  secu r i t i e s  S ,  wh i l e  t he  ! 1 l v1F  can

i  nc rease  i t s  ho ld i ngs .  S r .

Now,  due  to  the  expans iona ry  power  o f  t he  bank ing  sys tem,  the  bank  need

on i y  i owe r  S ,  by  (1 -p )  t , imes  t he  amoun r  o f  dec l i ne  i n  Dn .  S ince  t he  l " lMF

ho lds  f o re i gn  secu r i t i e s  i n  t he  amoun t  p ,  Sm on l y  r  i ses  by  (1 -p )  t imes  t he

amoun t  o f  i nc rease  i n  M" .  ( p -p ) ' 0  imp l i es  t ha t  r he  amoun t  o f  dec l j ne  i nn

SB  i s  l ess  t han  t he  j nc reased  demand  S r .  Ove ra l I  t he  demand  f o r  gove rnmen t

secu r i t i es  r i  ses  due  t o  t h i  s  r ea l  l oca t i on .  Hence  t he  p r i ce  o f  gove rnmenr

secun i t i es  f a l l s  and  t he  i n te res t  r a te  r i ses  by  a  sma l l e r  deg ree  t han  i n

the  case  when  MMF 's  don r t  ex i s t .  ( p -p )  ,  0  r esu l t s  i n  t he  oppos . j t e  s t o r y .

G i ven  t ha t  t oday  ( s i nce  1980 )  t he  rese rve  requ i  r emen t  on  demand  depos i t s  r s

396  fo r  t he  f i r s t  925  m i l l i on  i n  depos i t s  and  7Z? i ,  above  tha t  amoun t ,  p  need

on l y  be  g rea te r  t han  . 12  f o r  t he  scena r i o  w i t h  ( p -p )  ( 0  t o  app1y .  Tha t
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i s ,  as  l ong  as  t he  pe rcen tage  o f  t he  l , 4 l ' l F r s  asse t s  he ld  i n  f o re i gn  (o r

I ' o t he r " )  bonds  i s  no t  neg i i g i b l e ,  t he  p resence  o f  nonbank  f i nanc ja l

i n t e rmed ja r i es  l eads  t o  l a rgeL i  n te r  es t  r a te  e f f ec t s  f o r  a  g i ven  open

marke t  ope  ra t  i  on .

F ina l l y  i n  t h i s  ve rs i on  o f  t he  mode l

M l  =D=W+6y -N-K -Mh*Ld

so  tha t

. tMl  dR.  ,  dR,  dR_ur-l: = -r i + tu ---! - u I , n
ds ' '1  ds  '1  ds  "h2  ds

For  equa l  i n t enes t  r a te  changes ,  demand  depos i t s  f a l l  by  a  l a rge r  amoun t

t han  i n  t he  mode l  w i t hou t  t he  l v1 f lF .  Th i s  i s  because  t he  i nc rease  i n  R ,

l eads  t he  MMF to  r a i se  i t s  depos i t  r a te ,  R r .  The  i nd i v i dua l s  i n  sec to r  i

t ake  a  po r t j on  o f  t he i r  demands  depos i t s  ou t  o f  t he  bank  and  pu t  t hem i n to

the  f und  so  t ha t  bank  depos i t s  f a l l  by  a  l a rge r  amoun t  t han  i n  t he  case

w i t hou t  l he  f und .  Fo r  i n t e res t  r a te  changes  t ha t  a re  l a rge r  t han  j n  t he

f i r s t  mode l  M1  f a l l s  by  more ,  whe reas  f o r  i n t e res t  r a te  changes  t ha t  a re

sma11en ,  whe the r  1 ,41  fa l  l s  by  more  o r  
' l ess  

depends  on  the  s i ze  o f  t he

in te res t  r a te  pa r t i a l  l v1n r .  No te  a l so  t ha t  i n  t h i s  mode l  1 ,42  i s  de f i ned  as
A

t 42=D+Mn=W+6y_N_K+1"

wh i ch  i s  exac t l y  equa l  t o  l ' 11  i n  t he  f i r s t  mode l .  Thus  t he  cond i t i on  unde r

wh i ch  112  f a l l s  by  more  (o r  l ess )  t han  t he  o r i g i na l  M l  i s  ana logous  t o

whe the r  t he  i n te res t  r a tes  r i se  by  more  (o r  l ess )  t han  i n  t he  o r i g i na l

mode  I  .
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Exp  l ana t i  on  o f  Resu l  t s

The  resu l t  o f  t h i s  sec t i on  can  be  unde rs tood  as  a  resu l t  o f  a  change  i n

the  s lope  o f  t he  bond  demand  cu rve  i n  RS-S  space .  V / i t h  an  exogenous  supp ly

o f  secu r i t i e s ,  a  l ess  i n te res t  e l as t i c  demand  cu rve  imp l i es  a  l a rge r

i n te res t  r a te  e f f ec t  f o r  a  g i ven  j nc rease  i n  secu r i t i e s .  Th i s  i s  t he  case

i f  ( p -p )  (  0 .

Fu r t hen  j n  t h i s  f i xed  p r i ce  mode l  an , ' LM  cunve , r  i n  RS-RL -y  space  can  be

der i ved  where

dR- l  ,  dR^
) t  5

dy l  2 ,  dy

dRr  |  
,  dR ,  ,  

, n ,____ : r  =  _ .  - .  ( p_p )  =  0 . ! ,dy l  2 \  dy  - -  
)

When  (p -p )  (  0  t he  bond  demand  cu rve  i s  s t eepe r  t han  i n  t he  case  w i t hou t

t he  M l ' 4F  and  t he  L l " 1  cu rve  i s  a l so  s teepe r .  Th i s  i s  because  a  l ess  i n te res t

e l as t i c  bond  demand  cu rve  imp l i es  t ha t  f o r  a  g i ven  i  nc rease  i n  i ncome  a

la rge r  i nc rease  j n  t he  i n te res t  r a te  i s  needed  t o  r eequ i l  i b ra te  t he  bond

marke t .  Th i s  i n  t u rn  imp l i es  l ess  po tenL  e f f ec t s  f r om f i s ca l  po l i c y  and

more  po ten t  e f fec ts  f rom mone ta ry  po1 icy .11 /  Fu r rhe r  as  Ro th  (1985)

d i scussed  i n  h i s  r ecen t  a r t i a l e .  a  s teepe r  L l ' l  cu r ve  imp l i es  more  i n re res t

ra te  vo la t i l i t y  f o r  a  g i ven  mone ta ry  po l i c y .  Th i s  r esu l t s  aga in  f r om the

fac t  t ha t  f o r  a  g i ven  change  i n  t he  money  supp l y  a  l a rqe r  i n t e res t  r a te

change  i s  needed  t o  r eequ i l i b ra te  t he  bond  marke t .  F i na i l y  a  s teepe r  LM

cu rve  imp l i es  a  f l a t t e r  agg rega te  demand  cu rve  i n  P -y  space .  The  f l a t t e r

t he  agg rega te  demand  cu rve  t he  more  a  d i s t u rbance  i n  agg rega te  supp l y  w i l l
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nesu l t  i n  a  change  i n  i ncome  and  t he  l ess  i t  w i l l  r esu l t  i n  a  change  i n  t he

p r i ce  l eve1 .  Pe rhaps  t he  ana l ys i s  o f  a  s teepe r  L f "1  cu rve  cou ld  be  an

exp lana t i on  f o r  t he  vo la t i l e  i n t e resL  ra tes  expe r i enced  du r  i ng  t he  ea r l y

1980 ' s ,  wh j ch  t o  da te  have  been  i nc l us . i ve l y  s t ud . i ed  ( see  An tonc i c  ( 19g6 ) i .

4 .  Conc l  us i  on

Us ing  a  more  comp le te  mode l  o f  t he  f i nanc ia l  sec to r  and  f ocus ing  on  a

pa r t i cu l a r  t ype  o f  f i nanc ia l  i n t e rmed ia r y -mu tua l  f unds ,  t h i s  pape r  suppo r t s

\ , l ood ' s  conc lus i on  t ha t  t he  ex i s t ence  o f  nonbank  f i nanc ia l  i n t e rmed ia r i es

l eads  t o  open  marke t  ope ra t i ons  w i t h  l a rge r  e f f ec t s  on  i n te res t  r a tes  t han

in  t he  case  when  t hese  i n l e rmed ia r i es  do  no t  ex i s t .  Th i s  conc lus i on

sugges ts  tha t  t he  Federa l  Rese rve  shou ld  no t  be  conce rned  w i th  the

deve lopmen t  o f  t h i s  pa r t i cu l a r  nonbank  i n te rmed ia r y ,  i n  t he  sense  t ha t  t he

p resence  o f  t h i s  i ns t i t u t i on  does  no t  r esu lL  i n  l ess  e f f ec t i ve  mone ta ry

po l i c y .  F i na11y ,  t h i s  ana i ys i s  o f f e r s  a  poss ib l e  exp lana t i on  f o r  t he

vo l  a t i  I  e  i  n te res t .  ra tes  expe r i  enced  du r i  ng  the  ea r l y  19g0r  s .
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FOOTNOTES

I t  i s  jmpo r tan t  t o  keep  i n  m ind  t ha t  t h i s  pape r  i s  conce rned  on l y  l v i t h

mode l i ng  t he  f j nanc ia l  sec to r .  Hence  t he  resu l t s  he re  adm i t t ed l y

rep resen t  t he  pa r t i a l  equ i l i b r i um  e f f ec t  o f  changes  i n  t he  f  . i nanc ia l

sec to r .  How  these  resu l t i ng  changes  a f f ec t  t he  rea l  sec to r ,  wh i ch  i n

tu rn  may  have  feedback  e f fec ts  on  the  f  i nanc ia ' l  sec to r ,  i s  an

in te res t i ng  avenue  fo r  f u r the r  resea rch .

A  ca re fu l  d i scuss jon  o f  t he  de r i va t i on  o f  t he  f unc t i ons  rep resen t j ng

househo ld  sec to r  behav io r  appears  . i  n  Lown  (19S6) .

No te  t ha t  equa t i on  (4 )  i s  a  s imp l i f i ca t i on  o f  a  more  comp le te  f i rm

sec to r  spec i f i ca t i on .  Accoun t i ng  f o r  t he  f i rm  sec to r ' s  cap i t a i  s t ock

and  a1 low ing  f i rms  l o  i s sue  secu r i t i e s  t he i r  budge t  cons t ra i n t  i s  K  +
A .

Df  =  L "  +  S ;  I f  i t  i s  assumed  tha t  t he  secu r i t i e s  i s sued  by  t he  f i rms

exac r1y  suppo r t  t he  cap i t a l  s rock  (K  =  S ; )  we  a re  l e f t  v / i t h  equa t i on

(4 ) .

The  ex i s tence  o f  a  Federa l  Funds  l v l a rke t  pe rm i t s  banks  to  e l im ina te

excess  rese rves  w i t hou t  t he  r i s k  o f  v i o l a l j ng  t he  rese rve  requ i remen t .

S jnce  bo r row ing  and  l end ing  on  t he  Fede ra l  Funds  Marke t  ne t s  t o  ze ro

(by  de f i n i t i on )  i n  t he  bank ing  sys tem,  t he  Fede ra l  Funds  Marke t  does

no t  appea r ]  n  t h i  s  mode I  .

Househo lds  wou ld  s t i l l  choose  t o  ho ld  demand  depos i t s  when  RS  (  RD  i f

demand  depos i t s  p rov ided  requ i red  I i qu id i t y  and , / o r  some  househo lds

s imp l y  had  t oo  l ' i t t l e  wea l t h  t o  pu rchase  even  a  s i ng le  gove rnmen t  bond .

These  i s sues  a re  d i scussed  more  f u l l y  i n  Lown  (1986 ) .

2.

3 .

5 .

4.
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6 .  No te  t ha t  t he  Ls  f unc t i on  cou ld  be  augmen ted  t o  i nc l ude  sh i f t

pa rame te rs  f r om the  cos t  and  non -de fau j t  r a te  f unc t i ons .  Add i t i ona l

compara t i ve  s ta t i c s  can  be  exam ined  by  i nc l ud ing  t hese  sh i f t

pa ramete rs .

7 .  See  Append i x  A  f o r  a  p roo f  o f  t h i s  r esu l t .

8 .  I n  t h i s  ve rs i on  o f  t he  mode l  i t  i s  assumed  tha t  t he  l 4MF  se t s  t he  ra te

i t  pays  on  i t s  l  i ab i l i t i e s .  Ano the r  equa l l y  p ' l  aus ib l e  assump t i on  wou ld

be  t ha t  Rm i s  ma rke t  de te rm ined .  Th i s  l a t t e r  case  i s  d j scussed  i n  Lown

(  1e86 ) .

, " I
9 .  The  no ra t i on  dRS l  r e fe r s  t o  ! he  de r i va t i ve  dRS  i n . " r "  ( 2 )  ( t he  mode l

rs-lz 
-" 

?S
wi th  an  MMF)  t o  d i s t i ngu i sh  i t  f r om the  dRS a l  r eady  de r i ved  f o r  t he

IS

mode l  w i thou t  an  l "1MF and  s im i l a r l y  f o r ^  dRL l  The  p roo f  o f  t h i s  resu l t
dsl 2

appea rs  i n  Append i  x  A .

10 .  See  Append i x  B  f o r  a  p roo f  o f  t h i s  r esu l t .

11 .  A  more  de ta j  l ed  exam ina t i on  o f  t he  po l i c y  j s sue  wou ld  . i nvo l ve  a

d i scuss ion  o f  an t i c j pa ted  and  unan t i c i pa ted  e f f ec t s  wh i ch  i s  beyond  t he

i  n ten t  o f  t h i  s  ana l ys i  s .
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To  s i  gn  t he  de r i va t i ves ,

d i  f f e ren t i  a ted  w i th  respec t

Append i  x  A

(12 )  and  (13 ) ,  t he  equ i l i b r i um

to  S :

cond i  t i  ons  a re

(A .1 )

R . p K , + p K + p N + (  1 - o ) ( W + 6 v ) - . r  t - ^ n  -  t  !y  r  r ' ' S  - 1

- L -

1
,.':':l |fl [.]r zJ 

L---,_l
so  tha t

dRs _ (Li-+)
0 5  U N

o*r = ' i.
dS DN

DN i s  t he  de te rm inan t  o f  t he  ma t r i x  on  t he  l e f t  hand  s i de  o f  (A . l ) :

DN = (  RrpKr+pK+pN+( t -p  ) (w+6y)  -p  Ls-pRs L i  ) (  L ! -L j  l -e  L iarL i

= (  RrcKr+pK+pN+( 1-p )  ( \ , {+6y)-p Lt ;  1  L ! -L ! t -enrL lL l .

(A .2 )

(A .3 )

The  numera to r s  o f  (A .2 )  and  (A .3 )  a re  nega t i ve  and  t o  s i gn  t he  denomina to r ,

DN,  no te  !ha t

S^
PK+pN+(  1 -p ) (W+dy) -pLs  =  #  +

, 'S

so  tha t  w i th  RSpKI  )  0 ,  we  have

tn ,
Rs



RreK l  +  pK  +  pN  +  (1 -p ) (W+6y )  -  pLs  ,

A l  so  s i  nce

0.

r d - t  s ,  n' r  -2

DN i s  nega t i ve  so  t ha t  (A .2 )  and

cnrL!Ll ,  o,

(A .3 )  a re  pos i t i ve .

To  ob ta i n  t he  de r j va t i ves  (22 )  and  (23 ) ,  (Z l '  )  and  (11 , )  a re

d i f f e ren t i a ted  w i l h  r espec t  t o  S :

(  e -p)  [RrMnr (  r+ r2(  Rs-RD)  )+Mh]+

RroKr*eK+eN+t  i  -p  )  (  r , { *oy  ) -p  Ls-RSp

- L S

1

so  tha t

A .

dRs _ L;-L i-d5 - -DE

dR,  L :
L 1-as - Dq

-t
-RseL; 

I
Li I

to - ,-'ir!

ons I  r -- l5 l  
l r  I

t=tl
I  l0 l
t*-

dR, I
ds_l (A .4 )

(A.s)

(A .6 )

w h e r e

DN, =  DN+(o-p  y IRst4h2( {+r2(Rs-RD))*Mh] (L?-L ; ) .



DN,  deno tes  t , he  de te rm inan t  o f  equa t i on  sys tem (A .4 )  wh i l e  DN i s  t he

de te rm inan t  o f  equa t i on  sys tem (A .1 ) .

Note t  hat

DN, = 91,1 as (  p-p) = 0

so  t  ha t

dR.  I  
,dR*

rs-lz . 
-aS

dR,  I  
' dR,  (

. r r - Ie  =  - -  as  (P-P)  =  6 .
)



APPENDIX B

PROOF OF THE RELATIONSHIP BETI{EEN THE LM CURVES

To show

Note that

So that

At |  . lp'"s | > *"s
l l? l

dy t^  dy- z

dRr I r dRl

- l= - " r {p -p ) ;0 .o Y  1 2  d Y

( l-p)(W+6y-K)+N-ots-nrol l+ox, -nral!

+(p-P) (RsMh2Rm2+r't) 2

2

;

dR,,

-  (  pRSK4+Rs ( l -o )  6+n, (  o-e)\n )

- ( oRrxn+R, 1 1-p ) 6+Rs ( p-p ) Mhn I t l f- l !  i  -nror,l l j

2 DN+(p-p) (Rs\,zR z*\) <r.!-r,i l



el!- { onrr**n, ( t-p ) 6+Rs ( p-plrqn I ll

DN+(p-p) (RsMhrn r*rxi <r,f-l!I

where

A = - [ ( I-p) (l.I+6y-K) +N-pLs-Raoll+orr+ 1p-p ) (RS\2RmZ+\) ]

AK
K  = - >  n

d d y

al'l
M = ----- > n

d 0 y

aM.
M  = _ : > n

m

dX

R-=  m>o

J

d",,

dy

dR- |-l
d y  1 2

= 
u",

zdY

or(
l,

;

dR-
5

dy



dR^ |
T h i s p r o o f p r o c e e d s f o r ( p _ p ) > 0 a n d s h o w s t h a t i n t h i s c a s e l | <

dy lz
dR^

".  (The opposl te  case,  (p-p)<o,  is  analagous,  as is  the proof  for
dy

d p

dy

dR^ | dRs I ---s
IO Snow -  

|
dv lz dv

- [oRrxn+n, 1 1-p ) 6+Rs ( p-p)\n t r r,!-l i I -nrar,!l!

DN+ ( p-p) tnrunrn*r*un I < l!-ll )

-(pRsK4+Rs ( r-o I o r c r,l-r,l l -nrar,!l l

DN

note that  (B. I )  can be rewr i t ten as

-DN { [pRsK +Rs ( r-p ) 6+p. 1 r-oloX, t < lf-l] I -nrar.llll

< -DN [ ( pRsKA+n, ( r-p ) 6 ) { ll-r,l I .nrnr,!l! t
(B .2 )

+ ( p-p ) [RsMh2Rmr-rX I < r,l-r,! I [ - ( onrxn*n, 1 r-p I s I 1 r.f -lj I **rrtlrll t .

Sinpl i fy ing (  8 .2 )  :

( 8 . 1 )



-DNRS(p-p)Mh4<L!-r,i l < (p-p) ["s\2"*z*\] <r,!-l l l

. l  c  c n
. / - ^ D  r r  - D  / 1 - ^ \ 1 / r *  r " \.  \  -p5sA4- r (s  (  r -p  )  o \  ) , : - -L2)  -KSqL?t ,2 )

DMh4 .  [Rs \zRm2+Mh] (  (pKn+(1-p)6r  < l ! - l l i *o r , ! ld i ( 8 . 3 )

. l c
s i n c e  - ( p - p )  ( L : - L :  ) > 0 .- - L Z

Recal-L from Section 2 that

D N  =  [ ( R _ r K _  +  - !  +  t j .  ' - o  - s  -  - s - o '- J  (  i J . t  - L ?  
)  

- P K c L . t  L . t  J
P D

D J

so that  (8.3)  can be wr i t tan

5. S_
h  q  d  c  / q c

(R -pK ,  +  - - j :  +  - - :  )  ( L : -L : )M  -  oR  L -L "M'  s '  I  p  P  
' - L  - 2 ' - - h 4  " - ' s - r - 1 " h 4

5 5

( B . 4 )

<  (  (  p K .  +  (  I  - p  )  6  )  "  d  '  t  '  '  s '  d " ^  ' '  -
*  

(L i -L; )+eL;L; ' )  (RsMnzR 
z ' \ ) .

Thus ! t  remains to be shown that  the inequat i ty  (B,4)  is  t rue.

I t  is  c lear  that

- h  - D

( R . o K ,  +  - -  +  - - : ) M L  r  >  ( p K . + ( 1 - p ) 6 )  ( R ^ M _ ^ R  ̂ + M - )  ( B . 5 )
>  r -  n 4  4  5  n l m z  n

5 5

- h

s i n c e  j  *  "  t  M x  a n d  q - ,  >  p K . + ( l - p ) 6
u / l+ 4 l

r (^  K^



It could be the case that pK1<\2Rm2 so that RSpKI < RSMh2R*Z. Yet

these latter values are smalL comparea witn I * I 
"na 

rq so that the
Rs 

.Rs
inequal i ty (B.5) I lo lds,  Mult ip ly ins (B.5) by <r, ! - l l l .O resufts in

h B . l < . l s( R c p K r + - - j : + - - : ) ( L ; - L ; ) M ' . ,  <  ( p K , + ( I - 6 ) p ) ( L ; - L ; ) ( R . i 4 - ^ R _ ^ + M , ) .  ( 8 . 6 )' s  !  z  3  n z m z  n
5 5

Final ly ,  i t  is  t rue that

d  c  c r l- p R - L l l l l l - ,  <  p L I L ] ( R - M , ^ R  - + M - )  ( 8 . 7 )
5 r J- n4 Z Z 5 DZ mZ n

since the left hand side is negative and the right hand sj.de is

posi t ive.  Surnning (8.6)  and (B.?)  g ives us the inequal i ty  (8,4) .




